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

Ever Source Science & Technology Development Group Co., Ltd. (HYY) continuously focuses on the research, development, and
application of shallow geothermal energy heat pump heating technologies. The company’s primary business is the promotion of High-Efficiency
Clean Geothermal Heat Pump Systems in northern regions of China during winter, as well as advancing the development of the Emerging
Green Integrated Heating-and-Cooling Industry.

The High-Efficiency Clean Geothermal Heat Pump Systems for northern winters has achieved the “Three Transformative
Substitutions™ in the new era:

1. Energy Substitution: Utilizing shallow geothermal energy (geothermal resources with depths of less than 120 meters and
temperatures below 25° C) to replace traditional fossil fuels.
2. Product Substitution: Employing high-efficiency, energy-saving heat pumps to replace traditional boilers.

3. Substitution of Heat Acquisition Method: Using electricity to drive heat pumps that “transfer” low-temperature heat, replacing
the high-temperature combustion of fossil fuels in boilers. This enables scientific and rational graded utilization of energy, ensuring
appropriate matching of temperature requirements and energy quality.

Based on these “Three Transformative Substitutions”, the company has independently invented an environmentally friendly and
highly efficient geothermal energy collection technology. With this original innovation as its core, and by integrating internationally
adopted geothermal collection and heat-pump technologies, HYY has developed three integrated heating systems that comprehensively
meet the winter heating needs of northern China in the new era, contributing to the “Energy Production and Consumption Revolution”
and the “Rural Lifestyle Revolution”.

1. Original Innovation: A Zhongguancun (Beijing) original innovation—the Single-well Circulation Heat Exchange System with 100%
Groundwater Reinjection, an environmentally friendly and highly efficient geothermal energy collection technology.

2. Integrated Innovation: Based on the original technology and combined with internationally common geothermal collection and heat-
pump techniques, the company has developed three integrated heating systems:

(1) HYY Geothermal energy heat pump environmental system, suitable for urban centralized heating.
(2) HYY Ground source energy treasure system, suitable for independent metering and individual room heating for rural households.

(3) HYY Shallow geothermal energy distributed cooling and heating source system, suitable for unified planning and on-demand
investment.

The company actively supports and collaborates with regional distributors of the original technology system, project agents of
integrated innovation packaged products, and local development partners. It also engages in proprietary technical cooperation for
standardized high-efficiency clean geothermal heat-pump heating systems and in the leasing of packaged system products. A professional
operation-and-maintenance platform has been established to serve customers and ensure reliable heating for every household.

Three Codes of HY'Y Staff Conduct:

1.  Safety first, standards prevail.

2. Build a solid foundation and ensure thorough implementation.
3. Bearesponsible doer and a happy worker.

Our Pursuit:

Harmonious coexistence between humanity and nature.

Our Vision:

Leveraging Beijing Zhongguancun’s original shallow-geothermal energy extraction technology, which meets the strictest standards
for groundwater quality protection, as the core, and integrating internationally recognized low-temperature heat-collection technologies,
we aim to apply shallow geothermal energy as a sustainable alternative for winter heating in a manner suited to local conditions. This
further refines the scientific and rational utilization of heating energy by ensuring proper alignment between temperature requirements
and corresponding energy grades. It also advances the implementation of High-Efficiency Clean Geothermal Heat Pump Systems in
northern winters and accelerates the development of the Emerging Green Integrated Heating-and-Cooling Industry.



KpaTKoe onucaHue KomMmnaHuu
«X3HbioraHb pynn Ko., /ITA no pasBUTUIO HAYKU U TEXHUKU»

Komnanusa «XaHblotoaHb Fpynn Ko., /ITA N0 pa3BUTUIO HAYKM U TEXHUKU» (COKPALLEHHO X3HDBIOOAHb TEXHONOMXMN) HEenpepbiBHO
KOHLIEHTPUPYeTCS Ha WUCCNeA0BaHUsX, pa3paboTkax W MPUMEHEHWU TEXHONOrNI TEMIOBbIX HACOCOB, MCMO/b3YIOWMX MOBEPXHOCTHYIO
reotepMasibHyl0 3Hepruto Ais otonsieHns. OCHOBHbIM HamnpaBieHVeM [esTeNIbHOCTU KOMMaHUW SABSETCA aKTUBHOE NPOABWKEHVE Ha ceBepe
KuTasi, B perroHax ¢ 3MMHUM OTOT/IEHNEM, BbICOKOI(MEKTUBHON 1 SKOMOTUYECKN YNCTON TEXHOMOMMM OTOMIEHUS «FeoTepMasibHble TEN/oBbie
HacoCbl», a TaKXKe YCKOPEHHOEe Pa3BuTMe HOBOW 3e/1eHO OTPac/IN «MHTErPUPOBaHHbIE CUCTEMbI OTOMJIEHUS U OXJTAXAEHUS».

OTonsieHne ¢ NOMOLLbIO BbICOKOB(bd)eKTVIBHbIX W 3KONOrNYECKM YUCTbIX FeoTepMasibHbIX TEM/I0BbIX HACOCOB Ha ceBepe Kutas B HOBYIO
3MNOoXy AOCTUINO «TPeX 3aMeH»:

1. 3aMeHa MCTOYHUKOB JHEPrUU: UCMO/b30BaHME MOBEPXHOCTHON reoTepManbHON 3HEprun (COKPaLLeHHO reoTepMasibHasi SHeprus ¢
rny6uHomn MeHee 120 METPOB 1 TeMMNEePaTypolt Huke 25 rpaflycoB) 4/1s1 3aMeHbl TPAANLMOHHbBIX MCKOMAeMbIX SHEPrOHOCUTENEN.

2. 3aMeHa NpOAYKTOB: MCMOMb30BaHME BbICOKOIMMEKTUBHBIX 1 3HEProcbeperatoLLmx TemoBblX HACOCOB /1S 3aMeHbl TPAAMLMOHHBIX
KOT/IOB.

3. 3ameHa crniocoba Mosy4yeHUs TEMIOBOW SHEPrUU: MCMO/b30BaHME TEMIOBbIX HACOCOB, MPUBOAVMbIX B AENCTBUE IMEKTPUYECTBOM,
ONs “nepemelleHns” HU3KOTEMMNepaTypHOW TEenJI0BOW 3HEPrMn BMECTO OKMIraHWs WCKOMAeMblX SHEeproHoCUTENeN B KOTAax Mmpu
BbICOKUX TemnepaTypax. ITO MO3BOMSET peann3oBaTb HAy4HO OBOCHOBAHHOE W paLMOHANbHOE MCMONb30BAHME MPafaLyn SHeprum B
COOTBETCTBMU C NMPUHLMINOM “COOTBETCTBUS TEMMepaTyp U afeKBaTHOCTU YPOBHS”.

OCHOBBIBasiCb Ha KOHLENLMU «TPex 3aMeH», nNpeanpusTue pa3paboTasno OPUrMHaNIbHYIO TEXHOJIOTUIO 3KOJIOTUYHOIO U
BbiCOKO3(p(eKTUBHOro c6opa reotepmManbHON 3Heprum. 3Ta NepBoHaYaNbHash UHHOBALMOHHAA TeXHoONOrus, o6beguHEHHas ¢
MeXAYHapoAHbIMM O6LLENPUHATBIMU MeTogaMu c60pa reoTepMasibHOW 3HEPrUU U TEXHONOTUAMU TEMJIOBbIX HACOCOB, MNO3BO/MAA
co3paTh TPY UHTErPUPOBAHHbIE MHHOBALMOHHbIE CUCTEMbI OTOMJIEHUS. 3TU CUCTEMbBI MOJTHOCTbIO YI0B/IETBOPSIOT NOTPEGHOCTM B 3UMHEM
OTON/IEHUM B CEBEPHbIX PErMOHaX B HOBYIO 3MOXY, Peasim3ys Ha NPaKTUKe «PEeBOIOLMIO B MPOU3BOACTBE U NOTPE6IeHUM 3HEPTUM, @ TaKKe
PEBO/IOLMIO B CE/TIbCKOM 06pa3e XKU3HU».

1. TMepBonpoxopyeckme MHHOBaUMK: Pa3paboTaHHas B MEKMHCKOM paiioHe “YKyHryaHbllyHb YHUKaNbHAsS TEXHOMOMUS — 3KOMOTUYHbIN
1 BbICOKO3(PEKTUBHBIN MeTof, cbopa reoTepManbHON SHEPTUM «LIMPKYISLMOHHBIN TENIT00O6MEH B OAHON CKBaXMHe co 100% 3aKaykon
rPYHTOBBIX BOJ, 06paTHO».

2. VHTerpupoBaHHble UHHOBALMK: KOMMNaHUs Ha OCHOBE COBCTBEHHOM OPUMMHAIbHOM TEXHOMOMMI, OB BEAMHIB €€ C MEXAYHAPOAHBIMM
06LWenpUHATLIMU MeTogaMU c60pa reoTepMasnbHON 3HEPTUM 1 TEXHONOTMAMU TEMJIOBbIX HACOCOB, MPOBENA WHTErpaLyoHHbIe
MHHOBALMW, BKKOYAIOLLME CIEAYIOWME TPY CUCTEMbI OTOMIEHMS!:

(1) TeoTepmanbHasi TennoBass HACOCHAs KONOTMYECKass CMCTeMa, MPUMEHUMAs A1s LeHTPaan30BaHHOTO TemnI0CHaBKeHNUA B
FOPOACKYIX 1 CEMbCKMX PaNoHax;

(2) Cuctema «leoTepManbHbI TENNOBON 6M0K» A/F CENbCKMUX LOMOXO3SIMCTB C aBTOHOMHbIM OTOM/IEHNEM, obecrneynBaioLas
HEe3aBUCKMbII YHET 1 MOKOMHATHOE perynpoBaHve 060rpesa;

(3) PacnpepenéHHas cuctemMa reoTepMasbHbIX UCTOYHMKOB TEMa ¥ X0N0Aa, MPUMEHVMAs AJ1si LIeHTPasIM30BaHHOMO MiaHUPOBaHUs 1
NO3TaNHOro BBOZA B IKCM/yaTaLMio B COOTBETCTBUM C MOTPEOHOCTAMMU.

KoMnaHua aKTuUBHO nopgAaep>XvBaeT U pasBuBaeT pervoHasibHbIX AVICTPVIGI:IOTOPOB, paﬁoraloumx C cucTteMaMn OpUrUHaIbHbIX
TEXHOMOruM, MPOEKTHbIX areHTOB KOMMJIEKCHbIX NMPOAYKTOB, CO3A4aHHbIX Ha 6ase WHTErpnpoBaHHbIX MHHOBALUMOHHBLIX CUCTEM, a TaKXe
MeCTHbIX MapTHEPOB MO Pa3BUTUIO. Mbl OCyLLLECTBNSIEM COTPYAHNYECTBO B obnactu nepepayvn Hoy-xay il CTaHAAPTU3UPOBAHHbIX CUCTEM
BbICOKOBd)(beKTVIBHOFO M 3KONOrMYECKN YUCTOTO TEMIOCHA6XKeHUs1 Ha OCHOoBe reoTepmMmasibHbIX TeM/1I0BbIX HACOCOB, a TaKXXe npepgJsiaraemM
apeHay KOMMJIEKCHbIX MPOJYKTOB. Co3paBas npod)eccuouanbuylo nnaTdJopmy ANA 3KCnayaTauyum U TeXxHu4ecKkoro 06Cny)KMBaHI/IfI CUCTEM,
Mbl Hale/leHbl Ha 06Cny)KMBaHMe K/INeHTOB U rapaHTUpoBaHHOEe obecneyeHue TenoM KaXxgoro goma.

Tpw npaBuna noBefeHU COTPYAHUKOB KOMMAaHUM «X3HbIOAHb»:

1.  be3onacHoCTb — Npexae BCero, CTaHAapTbl — BO rNaBe yria.

2. [lpo4HO 3aKnafbiBaTb OCHOBbI, MOCNE[0BATENIbHO BHEAPATL Ha MPaKTUKe.

3. OTBETCTBEHHO MOAXOAUTL K KaXaoMy fieny, paboTaTh C PafoCTbiO KaXablii AeHb.
Hawe cTpemneHue:

[apMOHWYHOE COCYLLECTBOBaHME YeloBeKa 1 MPUPOAbI.

Hawe BupeHue:

OCHOBBIBasiCb Ha caMoi cTporoii B MekuHe YKyHryaHbLyHe OpUrMHaNbHOW TEXHONOrMn c6opa NOBEPXHOCTHOW reoTepMasnbHOM
3HEeprumn, KOTopas rapaHTUpyeT COXPaHEHMEe KavyecTBa rPyHTOBbIX BOA, M 06befuHss €€ ¢ MeXAYyHapOAHbIMU O6LIENpPUHATLIMU
TexHonormsMmu c6opa HU3KOTEMNEPaTyPHOU TENIOBOW 3HEPTUM, Mbl CTPEMUMCS aAaNTUPOBaTb NMOBEPXHOCTHYIO FreoTepMasibHYI0 S3HEPruto
B Ka4YeCTBe a/ibTEPHAaTUBHOIO UCTOMHUKA [J/151 3UMHErO OTOMJIEHUS C Y4€TOM MECTHbIX YC/I0BUIA. 3TO NO3BO/IUT YCOBEPLUEHCTBOBATb HAY4YHO
060CHOBaHHOE M paLoHaNibHOE MCMOJIb30BaHME SHEPTUM AJIsS OTOM/IEHUS B COOTBETCTBUM C MPUHLMIIOM «COOTBETCTBUSI TEMMEPATYP U
afieKBaTHOCTN 3HEPreTUYECKOro YPOBHS», a TaKXKe aKTUBHee BHeAPATb Ha cesepe Kutas BbICOKO3((EKTUBHOE M KOOTUYECKU YUCTOE
OTOM/IEHNE Ha OCHOBE reoTepMasibHbiX TEM/IOBbIX HACOCOB U YCKOPUTb PasBUTME HOBOI 3€/IeHOM OTpac/iv, 06befuHsIOLel CUCTEMbI
OTOMNJIEHUS U OXNTAKAEHUS.
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Personage Interview LB/ (AL TE LTS 10T

Profile

Wu Desheng, male, born in 1939 in Changzhou,
Jiangsu Province, is a member of the Communist
Party of China, a professor-level senior engineer,
and a seasoned expert in HVAC and building
equipment engineering education. He previously
served as Vice Chairman of the Chinese Association
of Refrigeration, President, Party Committee
Secretary, and Chief Engineer of Beijing Institute
of Architectural Design, and currently holds the
position of Advisory Chief Engineer at the institute.
For many years, he has been the Director of the
Higher Education Building Environment and
Equipment Engineering Professional Evaluation
Committee of the Ministry of Housing and Urban-
Rural Development (formerly the Ministry of
Construction), a member of the Education
Certification Committee of the Ministry of
Education, a standing director of the Architectural
Society of China, Vice Chairman of the HVAC Branch
of the Architectural Society of China, Chairman
of the Beijing Civil Engineering and Architectural
Society, and advisor to the Editorial Board of
Building Energy & Ventilation Air Conditioning,

32

Professional Experience: In 1957, he was
admitted to the Department of Civil Engineering
at Tsinghua University. From 1963 to 1992, he
held positions as an engineer, chief engineer, and
director of engineering in the field of architectural
design. From 1992 to 2003, he served as President
of the Beijing Institute of Architectural Design,
among other leadership roles. Since 2003, he
has been the Advisory Chief Engineer. He has led
and directed the design of over 30 large-scale
engineering projects, participated in the design of
important landmarks such as Beijing International
Mansion, Capital Mansion, and Oriental Plaza,
and led the compilation of the venue design
planning section of Beijing's bid to host the 2008
Olympic Games, making significant contributions
to the successful bid. He has been honored
with titles such as National Outstanding Design
Institute President, Outstanding Communist Party
Member, and the National May 1 Labor Medal.
He has long served as a teaching supervisor and
guest professor at Tsinghua University, Xi'an
Jiaotong University, and other institutions.



Mr. Wu has dedicated the most valuable years
of his life to China's architectural industry and
is also an advocate for the application of clean
and renewable energy in building heating and
cooling. On September 8, 2025, Mr. Wu Desheng
participated in a remote interview with our
magazine's interview team. Now at the age
of 86, his conversation remains profoundly
philosophical and highly logical, demonstrating
exceptional professional competence and
extensive management experience. Our
interview team presents the main content of the
conversation with Mr. Wu in a Q&A format for our
readers' appreciation.

Interviewer: The recent urban work conference
convened by the central government has sparked
enthusiastic responses in the architectural sector.
What do you think is the relationship between the
conference's goal of building a modern people-
centered city and the industry's frequently
mentioned "efficient and clean heating using
geothermal heat pumps in northern winters, and
the development of an emerging green circular
industry integrating heating and cooling"?

Mr. Wu Desheng: The core of building a modern
people-centered city lies in the integration
of "people-oriented" and "sustainable
development", which aligns deeply with the
geothermal heat pump technology and the
emerging green circular industry integrating
heating and cooling promoted by our HVAC
industry, forming a "goal-means" synergy. From
the design practices of the Great Hall of the People
to the National Centre for the Performing Arts, we
have always pursued the principle of "architecture
serving people": meeting the constant
temperature needs of large venues while avoiding
the pollution and energy consumption issues
associated with traditional heating methods.
The "people-centered city" emphasized by the
central government today essentially requires
buildings to upgrade from "functional fulfillment"
to "quality enhancement”, and geothermal heat
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pump technology is a key enabler of this upgrade.
It addresses the crux of people's livelihoods of
clean heating in northern winters while achieving
efficient energy use through "integrated heating
and cooling", which is entirely consistent with
the "low-carbon priority and people-centered"
direction of urban development.

The "Work Plan for Accelerating Energy
Conservation and Carbon Reduction in the
Construction Sector" issued by the National
Development and Reform Commission in 2024
explicitly supports the application of geothermal
energy, further demonstrating that the industry's
technological path has been incorporated into
the national strategic framework. We often say
that "the HVAC profession is the 'respiratory
system' of buildings". A modern people-centered
city requires a healthy and efficient "respiratory
system", and green technologies such as
geothermal heat pumps are the core skeleton of
this system.

Interviewer: As the "dual carbon" goals advance,
heating and cooling systems, as core components
of building energy consumption, face pressure for
low-carbon transformation. What do you think are
the prospects for developing and utilizing shallow
geothermal energy in this field?

Mr. Wu Desheng: The "dual carbon" goals have
significantly propelled the development and
utilization of shallow geothermal energy. From a
technical perspective, shallow geothermal energy
boasts strong stability and zero carbon emissions,
making it particularly suitable for winter heating
and summer cooling needs in northern regions.
This aligns with the concept of "energy cascade
utilization" that our industry has long advocated.

| have always believed that the world's energy
resources are not scarce. To create a comfortable
living environment, we should not resort to
burning fossil fuels, which leads to adverse
atmospheric pollution. Shallow geothermal
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energy is a rational choice. New energy sources
are continuously being discovered, and energy-
consuming equipment is constantly advancing in
energy efficiency. These evident facts support my
perspective.

The development of shallow geothermal energy
must not only overcome technical challenges
but also establish a full-chain system of "R&D-
application-operation and maintenance" to
translate technology into tangible emission
reduction results. In the future, with advancements
in energy storage technology and intelligent
regulation, the synergistic use of shallow
geothermal energy, solar energy, and biomass
energy will become a critical direction for the low-
carbon transformation of buildings.

Interviewer: You have presided over or
participated in the design of heating and cooling
systems for iconic buildings such as the Great
Hall of the People and the National Centre for
the Performing Arts. These projects are highly
unique in terms of spatial structure and functional
requirements. What were the biggest technical
challenges you faced at the time, and how did
you ultimately balance the contradiction between
"architectural aesthetics" and "practicality in
heating and cooling system design"?

Mr. Wu Desheng: The technical challenges of
these two projects essentially revolved around
"breaking through the constraints of architectural
form to achieve the symbiosis of function and
aesthetics". Taking the Great Hall of the People
as an example, the super-large spaces of the ten-
thousand-seat auditorium and the five-thousand-
seat banquet hall placed extremely high demands
on the uniformity and stability of heating and
cooling-the biggest challenge we faced at the
time was how to arrange sufficient heat exchange
equipment without compromising the building's
solemn style. Ultimately, through a composite
system of "stratified air supply + radiant heating",
we not only ensured indoor temperature
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fluctuations were controlled within £1°C but
also cleverly concealed the equipment within the
ceiling and wall structures, achieving an "invisible
system with perceptible comfort".

The challenges of the National Centre for the
Performing Arts were even more unique. Its
shell-shaped design, the "Pearl in the Lake",
presented three major problems: first, the curved
titanium metal plate exterior made it impossible
to install traditional air conditioning outdoor
units; second, the 32.5-meter-deep underground
stage area required solving the problem of deep
soil heat exchange; third, the landscape pool
needed to meet both the aesthetic requirements
of "no freezing in winter and no algae growth
in summer" and energy utilization efficiency.
To address these issues, our team adopted an
innovative "HYY Geothermal Heat Pump System
(optimal for urban centralized heating)", using
the underground rock and soil mass beneath
the theater as a cold and heat source and
employing integrated heating and cooling units.
This not only met the architectural aesthetic
requirements but also achieved efficient energy
use. When balancing aesthetics and practicality,
we always adhered to the principle that
"architectural form serves functional needs, and
system design integrates into the architectural
fabric": for example, combining the splicing
nodes of titanium metal plates and glass with air
conditioning vents, making technical equipment
part of the architectural aesthetics rather than
an opposing element. These practices also
made me deeply realize that true technological
breakthroughs are often born in the process of
meeting extreme demands.



Interviewer: You have held positions as
President, Party Committee Secretary, Chief
Engineer, and Advisory Chief Engineer at the
Beijing Institute of Architectural Design for
many years. You have spent your entire life in
the architectural industry with outstanding
achievements. As a senior in the field, what
suggestions do you have for improving the current
state of architectural disciplines?

Mr. Wu Desheng: | believe the current situation
in the architectural discipline is one of rapid
development, with new circumstances constantly
emerging. Some past practices need to be revised.
We can engage in revolutionary thinking and
changes regarding the functions and structures
of architectural disciplines in universities, as well
as the roles of architectural design institutes. We
all know that there are no buildings, equipment,
or decorations that do not age. Therefore,
maintenance and component replacement are
normal and unavoidable processes. Shouldn't
making fault detection and handling more direct
be the top priority? Shouldn't people's aesthetic
concepts be established in this direction? Who
says all pipes in buildings must be hidden? This
is the reasonable direction for revolutionary
development that | hope to see. As for the
project initiation of new constructions, the most
important thing to avoid is initiating projects
for which there is no construction necessity.
Building an unnecessary structure is the most
wasteful and counterproductive act. Such
rationality assessments can only be achieved
through scientific collaboration among various
professionals. The institutions, methods, and
work experience for this still require innovative
collective efforts.
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Interviewer: You have long been committed
to talent cultivation in the industry, particularly
the development of young people. Many of your
works on young people's cultivation and physical
and mental health are deeply appreciated by
them. From your experience, what abilities
do young HVAC engineers most need to hone
today? What qualities did you value most in team
members when you led teams in the past?

Mr. Wu Desheng: The progress of world science
and technology has already placed new demands
on the professional orientation and efforts
of young people. However, the educational
principles for nurturing youth should not be
shaken but instead strengthened. The best
development goal for every young person is to
"become the best version of themselves". This is
both a principle that varies from person to person
and a beautiful state of happy work and life for
everyone. Therefore, when helping young people,
we must absolutely avoid using phrases like "you
shouldn't" or "you must not". We should, as much
as possible, adopt an open approach, allowing
them to freely pursue their goals at every stage of
their lives as they age. Reflecting on my own life,
the periods where | made the most progress were
experienced in this way.

When | led teams in the past, | valued two
qualities the most in team members: First, "sense
of responsibility". HVAC systems are related to the
safety and comfort of buildings; any parameter
error could lead to serious consequences. For
example, if the heating system of the Great Hall of
the People were to fail, it would affect the normal
conduct of state affairs. This requires team
members to be meticulous and willing to take
responsibility. Second, "courage to innovate". But
this innovation is not a blind pursuit of novelty; it
is a rational breakthrough based on engineering
practice. For example, our adoption of China's
innovative single-well circulation geothermal
energy collection technology at the National
Centre for the Performing Arts was achieved
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through thorough research and repeated
demonstration. Additionally, | particularly
emphasized "physical and mental health and
humanistic cultivation". HVAC engineers should
not only understand technology but also
comprehend the relationship between buildings
and people just as | often mention, "good design
should make users unaware of the technology's
presence, only experiencing comfort and
convenience". | hope young people can both root
themselves in engineering practice and maintain
a passion for life, achieving professional value in
the balance between technology and humanity.

At the end of the interview, Mr. Wu
once again spoke in a grave and earnest
tone, saying:

I am now an 86-year-old man. If anyone is still
willing to listen to my views on certain issues,
it moves and gratifies me deeply, as these
exchanges all relate to the profession | have
devoted my life to and passionately love.

In recent years, | have also been following
developments in world informatization and
digitization. | have great confidence in its role, but
this has not diminished my own enthusiasm and
confidence for thinking and innovation. In this
frame of mind, | often write drafts. Both to leave
some insights for interested colleagues in the
industry and to ensure my remaining years are
fulfilling and meaningful. A phrase from an ancient
text comes to mind: "It's not up to Heaven alone,
to lengthen or shorten our day. To a great age we
can live on,If we keep fit, cheerful and gay."

Thank you to all the readers of this article.
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Editor's word

Mr. Wu cited two lines of classical poetry here:
"It's not up to Heaven alone, to lengthen or
shorten our day. To a great age we can live
on,If we keep fit, cheerful and gay. "Our search
indicates that these lines are from Cao Cao's Four-
character yuefu poems "Indomitable Soul" which
constitutes the fourth section of his poetic series
"Strolling Out of the Xia Gate". The following
Chinese poetic verses are omitted.
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Key Implementation Points of [ TR TL LRI B
circulation Heat Exchange System with 100%

Groundwater Recharge

Author: Wang Xuezhi

I. Technology Overview

The Single-well-circulation heat exchange System
with 100% groundwater recharge is an original
technology developed in Zhongguancun, Beijing.
It efficiently and environmentally collects shallow
geothermal energy to replace fossil fuels for
heating. Using groundwater as a medium, it
circulates and extracts shallow low-temperature
heat stored in underground rock and soil layers.
Through a sealed and pressurized system, 100%
of the groundwater is reinjected into the same
well, ensuring no consumption or pollution
of groundwater resources. The heating effect
remains relatively stable and unaffected by
weather conditions, guaranteeing warmth for the
vast population in northern China even under
the most extreme climate conditions. The Single-
well-circulation heat exchange System with 100%
groundwater recharge is classified by structure
into Geothermal Energy Collection Well Without
Heat Exchange Particles and Geothermal Energy
Collection Well With Heat Exchange Particles, as
shown in Fig.1 and Fig.2.

Fig.1 Geothermal Energy Collection Well
Without Heat Exchange Particles

Il. Technical Principle

The Single-well-circulation heat exchange System
with 100% groundwater recharge utilizes a sealing
device to divide the geothermal energy collection
well into three zones, from top to bottom: the
pressurized water return zone, the sealed zone,
and the water extraction zone. Well water is
extracted by a submersible pump located in the
water extraction zone and transported to the
geothermal heat pump unit for heat exchange.
After heat exchange, the water is returned to the
pressurized water return zone. Under pressure, it
enters the surrounding rock and soil through the
filter pipes in the upper part of the collection well,
conducting heat exchange from top to bottom.
The water then re-enters the water extraction
zone through the filter pipes in the lower part of
the collection well, where it is extracted again by
the submersible pump, completing the cycle of
shallow geothermal energy collection.

Fig.2 Geothermal Energy Collection Well
With Heat Exchange Particles
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Ill. Technical Features

1. The system operates in a closed loop (sealed
without aeration), utilizing water as a circulating
"medium", ensuring no impact on regional
groundwater quality while maintaining high
environmental efficiency.

2. Through system pressurization, 100% same-
well reinjection is achieved, resolving challenges
associated with groundwater reinjection and
effectively mitigating potential geological hazards
such as land subsidence and sand migration.

3. Single-well configurations offer flexible layout
options with a small footprint, enabling efficient
energy extraction and addressing urban core
constraints such as high building density and
limited available space for energy collection.

4. The technology is mature and reliable, with
some projects having operated stably for up to 24
years.

IV. Technical Support

In 2012, relevant departments of the Beijing
Municipal Government issued the Technical Code
for Single Well of Geothermal Energy Collection
with Circulation Heat Exchange, establishing
unified standards for the design, construction,
acceptance, and operational maintenance of a
Single-well-circulation heat exchange System with
100% groundwater recharge. This has enhanced
the technology's reliability and stability.

Over the years, EVER SOURCE SCIENCE &
TECHNOLOGY DEVELOPMENT GROUP CO.,
LTD. (HYY) has conducted extensive trials on
shallow geothermal energy collection under
various geological conditions. The company has
mastered the Single-Well Circulating Groundwater
100% Reinjection low-temperature geothermal
energy system, adaptable to diverse strata such
as pebble gravel, rock, and silt. Tailored to the
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specific conditions of various buildings, the
system efficiently extracts ubiquitous shallow low-
temperature geothermal energy (below 25°C)
stored beneath the "three-foot-deep frost layer".
A single system can achieve a geothermal energy
collection capacity of up to 500 kW. Additionally,
the company's products are modularized,
allowing scientific customization and rapid
installation based on project requirements.

V. Construction Management

Prior to construction, hydrogeological conditions
at the project site are thoroughly investigated.
Data on stratigraphic lithology, water level, water
volume, and groundwater flow direction are
analyzed in detail. The well depth, structure, and
materials are meticulously planned, resulting in
comprehensive design drawings for the collection
well. Based on these drawings, site conditions,
and project timelines, a detailed construction
organization plan is developed to ensure
adequate preparation of personnel, materials,
equipment, and funds.

Materials delivered to the site are inspected to
ensure compliance with quality, specification, and
quantity requirements. Technical briefings are
conducted to ensure construction personnel fully
understand the design drawings and installation
requirements. The construction process is
strictly controlled to guarantee that well depth,
diameter, and verticality meet specifications,
welds are robust and defect-free, and well
flushing is performed until water runs clear and
sand-free. Post-construction commissioning
ensures compliance with design standards. In
summary, quality control is rigorously enforced,
responsibilities are clearly assigned, and well
construction quality is guaranteed to meet design
requirements.
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Construction methods are selected based on
project-specific geological conditions:

1. For pebble gravel and rock formations, HYY's
innovative one-time well completion process
is used. This method involves installing well
pipes directly to the design depth via a drill bit.
Compressed air is utilized to remove rock debris
from the borehole, replacing traditional drilling
fluid. This eliminates the need for mud wall
protection and filter material filling, enhances the
permeability coefficient of the surrounding strata,
reduces the construction footprint, and minimizes
environmental impact.

2. For unstable layers such as quicksand, the
direct circulation drilling process is employed.
Circulation mud is injected through the drill pipe,
and drill cuttings, being lighter than mud, float to
the top and are discharged. Although efficiency
is lower, the thickened mud aids in borehole wall
stabilization, preventing collapse.

3. For rock layers, gravel, and compact soil, the
reverse circulation drilling process is used. The
drill pipe extracts mud mixed with drill cuttings
while supplementary mud is added at the top
to maintain liquid levels and ensure borehole
stability. This approach drastically reduces the
redundant work associated with re-grinding drill
cuttings, thereby significantly enhancing drilling
efficiency.

TECHNICAL DISCUSSION

VI. Operational Maintenance

A dispatching and operation plan shall be
formulated to enable precision management
of collection wells through platform-controlled
methods. Daily supervision, inspection, and
production safety patrols are conducted.
Regular well inspections are performed. A rapid
and efficient communication mechanism is
established to ensure timely reporting and
emergency repairs. Depending on geological
and operational conditions, measures such as
well flushing are implemented to maintain well
performance and extend service life.
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COMPANY NEWS:
EVER SOURCE SCIENCE & TECHNOLOGY
DEVELOPMENT GROUP CO., LTD. (HYY)
Hosts Beijing Government Delegations,
Deepens Discussions on Geothermal

Technology and Water Resource Tax

In early June 2025, HYY successively hosted joint
inspection teams from the Beijing Municipal
Development and Reform Commission
(BMRC) and the Beijing Municipal Rural Affairs
Commission (BMRAC), as well as delegations
from municipal, district, and local tax authorities.
The visits focused on in-depth exchanges and
field inspections centered on the application and
promotion of HYY's core technology: Single-well-
circulation heat exchange System with 100%
groundwater recharge and issues related to water
resource tax collection.

I. BMRC and BMRAC Jointly Explore
Technology Application Potential

On June 3, 2025, a delegation led by officials
from the Energy Department of the BMRC,
accompanied by relevant leaders from the
BMRAC, visited HYY.
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The meeting began with a detailed presentation
by the group on the technological developments
and application progress of its systems. This was
followed by a comprehensive discussion on the
core principles, practical effectiveness, and future
prospects of the Single-well-circulation heat
exchange System with 100% groundwater
recharge. The officials showed strong interest
in the technology and raised detailed inquiries
regarding its key performance indicators and
environmental impact.

The delegation highly acknowledged HYY's
technological achievements. Furthermore,
both sides engaged in thorough discussions on
policies and implementation practices related
to water resource tax collection in the context
of geothermal energy development, laying a
foundation for future policy communication.
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Il. Three-Tier Tax Authorities Conduct
Field Research on Project Operations
and Tax Practices

On June 11, 2025, a joint delegation from the
Beijing Municipal Taxation Bureau, Haidian
District Taxation Bureau, and Sijiging Tax Office
visited HYY.

To gain deeper insights into the long-term
operational benefits and tax practices of the
technology, the delegation first conducted field
visits to two benchmark projects that have
been stably operating for over 20 years using
the Single-well-circulation heat exchange System
with 100% groundwater recharge: the Haidian
Foreign Language Experimental School and the
Sijixiangshan Residential Community. On-site,
the delegation focused on reviewing practical
operational data, including historical operating
costs, system stability, and user charging
models.

COMPANY NEWS

Following the field inspection, the group delivered
a thematic presentation to the tax authorities.
During the subsequent discussion, both sides
engaged in in-depth communication regarding
water resource tax collection. The officials
received detailed reports on HYY's shallow
geothermal energy collection technology,
which achieves "100% groundwater
recharge", and provided specific guidance
and suggestions on the levying principles,
measurement methods, and policy
applicability of water resource tax for such
technologies.

Visit photos

These two inspection activities not only affirmed
the technical capabilities and contributions
of HYY in the development and utilization of
shallow geothermal energy by relevant Beijing
government departments but also provided
valuable communication channels and directional
guidance for addressing policy-related challenges
in technology promotion. This will contribute
to the healthy development of clean energy
technologies and the refinement of relevant
policies.
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Building Modern People-Center Cities by
Promoting the Emerging and Green Circular
Industry and Achieving Integrated Clean

Heating and Cooling with Heat Pumps

Author: Yang Mingzhong

Abstract: The Central Urban Work Conference
has set forth ambitious goals for building modern,
people-centered cities. The high-efficiency
Heat Pump clean heating industry is poised to
transform the multi-billion yuan urban heating
supply market. Industrial technology is driving five
major transformations in urban development and
precisely aligns with seven key tasks, supported
by policies that facilitate and accelerate industry
adoption. Enterprises now face an optimal
opportunity to advance the emerging green
circular industry, integrating Heat Pump high-
efficiency clean heating and cooling systems.

From July 14th to 15th, 2025, the Central
Urban Work Conference was grandly held in
Beijing, where Chinese President Xi Jinping
delivered an important speech. It summarized
the achievements of urban development in
China since the new era, analyzed the situation
facing urban work, and clarified the overall
requirements, important principles and key tasks
for doing a good job in urban work.

The meeting pointed out that since the 18th
National Congress of the Communist Party
of China, the Party Central Committee with
profound understanding of urban development
in China under the new situation, adhered to
the Party's overall leadership over urban work,
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and the principle that the people build the city
and the city serves the people, and adhered
to the systematic planning of the city as an
organic life form, thus promoting revolutionary
achievements in urban development. The level
of new urbanization and urban development, the
level of planning, construction and governance,
the level of suitability for business and living, the
level of protection and inheritance of historical
and cultural heritage, and the quality of the
ecological environment in our country have all
been significantly enhanced.

The meeting emphasized that, both now and
in the foreseeable future, urban work must
be guided by the overarching goal of building
innovative, livable, beautiful, resilient, civilized,
and intelligent modern cities centered on
people. The focus is on promoting high-quality
urban development, adhering to the principle
of connotative growth, and advancing urban
renewal as a key approach. Efforts will be made
to optimize urban structure, shift growth drivers,
enhance quality, promote green transformation,
preserve cultural heritage, and improve
governance efficiency, all while steadfastly
ensuring urban safety. These measures aim to
forge a new path of urban modernization with
distinct Chinese characteristics.



This conference has set a clear direction for the
development of over 690 cities in China, home
to a population of 940 million. In this strategic
context, the emerging green circular industry-
particularly high-efficiency heat pump systems for
clean heating and integrated heating and cooling-
stands out as a vital force in advancing high-
quality urban development through low-carbon
technology applications.

I. Industrial Empowerment

China's urbanization is transitioning from a phase
of rapid expansion to one of stable, sustainable
growth, with the urbanization rate now reaching
67%. The focus of urban development is shifting
from large-scale new construction to enhancing
the quality and efficiency of existing urban
infrastructure through connotative development.
This marks a move from an era of massive
building to one of governance and renewal. The
conference called for a deep understanding of
these evolving dynamics, urging a transformation
in urban development concepts to prioritize
people-centered approaches, shift toward
intensive and efficient development models,
emphasize distinctive and specialized growth
drivers, focus investments on governance,
and adopt a more coordinated and balanced
approach to urban management.

Within these five major transformations, the
emerging green circular industry centered on
integrated, high-efficiency heat pump systems for
clean heating and cooling can play a pivotal role
in supporting high-quality urban development.
Heat pumps are highly efficient energy conversion
devices that shift the paradigm from "burning
fuel" to "transferring heat". By using a relatively
small amount of electricity, they convert low-
grade thermal energy into usable high-grade
heat, achieving energy efficiency far superior
to traditional boilers and significantly reducing
pollutant emissions. For instance, in North China,
electric heat pump replacement projects have
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achieved an average comprehensive energy
savings rate of 31.6% (by equivalent value) and
70.8% (by calorific value). Studies show that,
compared to coal-fired boilers, heat pump heating
systems can reduce atmospheric pollutant
emissions (NO,, SO,, and PM2.5) by over 90%, and
they also demonstrate substantial reductions in
NO, and PM2.5 compared to gas boilers.

1. The emerging Heat Pump industry for
integrated clean heating and cooling ensures
buildings are warm in winter and cool in summer,
enhancing the comfort of living environments and
truly embodying the people-centered approach.

2. Heat Pump technology maximizes energy
efficiency and recycling, delivering over three
times the heating output from a single unit of
electricity. This solution is ideal for distributed
heating in urban buildings and can also establish
regional networks for both cooling and heating,
demonstrating intensive and efficient energy use.

3. Clean heating with Heat Pumps enables cities to
expand the use of renewable energy and recover
waste heat based on local conditions, reducing
reliance on traditional fossil fuels and supporting
distinctive urban development.

4. By shifting investments from pollution control
related to fossil fuel combustion to proactive
investment in clean heating, Heat Pump clean
heating fundamentally drives urban progress
toward clean and low-carbon development.

5. With unified government leadership and
coordinated promotion, high-efficiency Heat
Pump clean heating will establish an integrated
heating and cooling industry, advancing green
circular development.
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Il. Mission and Responsibility

The Heat Pump Industry Precisely Aligns with
Seven Key Tasks of Urban Development

The conference identified seven key priorities
for urban development, each of which aligns
closely with the strengths of the heat pump
industry: Firstly, optimizing the Modern Urban
System: Efforts should focus on enhancing
cities' overall capacity to support population
growth and social-economic advancement. This
includes fostering cluster-based, interconnected
urban agglomerations and metropolitan
areas, promoting urbanization with counties
as vital hubs in a targeted manner, advancing
the integration of rural migrants into cities,
supporting the coordinated development of
large, medium, and small cities and towns,
and encouraging integrated urban-rural
development. Secondly, building Vibrant and
Innovative Cities: It is essential to cultivate
robust innovation ecosystems that continuously
generate breakthroughs in new productive forces.
Cities should strengthen their vitality through
reform and openness, pursue high-quality urban
renewal, and fully leverage their role as nodes
in both domestic and international economic
flows. Thirdly, developing Comfortable and
Convenient Livable Cities: Urban planning must
integrate population, industry, urban spaces,
and transportation, while optimizing spatial
layouts. This includes establishing new models
for real estate development, advancing the
renovation of urban villages and dilapidated
housing, thriving consumer services, elevating
public service standards, and safeguarding the
baseline of people's well-being. Fourthly, creating
Green and Low-Carbon Beautiful Cities: Cities
should consolidate environmental governance
achievements and implement stronger measures
to tackle urban air quality, protect water sources,
and manage emerging pollutants. Emphasis
should be placed on synergizing pollution and
carbon reduction, expanding greenery, and
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enhancing urban biodiversity. Fifthly, building
Safe and Resilient Cities: Progress must continue
on critical infrastructure projects that ensure
urban safety, such as upgrading old pipelines
and limiting the construction of super high-
rise buildings. Enhancements to housing safety
standards, improved disaster prevention and
response systems, comprehensive flood control,
and robust social security measures are also vital
for maintaining public safety. Sixthly, fostering
Virtuous and Civilized Cities: Strengthen the
systems for protecting and inheriting historical
and cultural heritage. Improve management
of city landscapes, safeguard unique historical,
geographical, and natural assets, enhance cultural
soft power, and elevate civic literacy among
residents. Seventhly, advancing Convenient and
Efficient Smart Cities: Uphold Party leadership
and the rule of law in city governance, innovate
in governance concepts, models, and methods,
utilize citizen service hotlines, and efficiently
address public concerns and challenges.

Across these seven priority areas, the emerging
green circular industry centered on high-efficiency
heat pump systems for integrated clean heating
and cooling serves as a key enabler, supporting
the comprehensive "blueprint" for modern urban
development and expediting the realization of
urban goals in the new era.

1. In building a modern urban system, energy
choices for residential heating are pivotal. Fully
embracing Heat Pump technology to harness
renewable energy for heating stands out as an
optimal solution. Its flexible deployment caters
to various urban buildings and campus scales,
making it highly adaptable.

2. Creating vibrant and innovative cities depends
on nurturing a dynamic innovation ecosystem,
consistently achieving breakthroughs in new
productive forces, and implementing high-
quality urban renewal. The high-efficiency,
clean heating system offered by Heat Pumps



can seamlessly integrate with existing building
heating infrastructure simply replacing fossil fuel
sources thereby cultivating new productive forces,
spawning a cutting-edge integrated heating and
cooling industry, and generating stable industrial
employment.

3. High-efficiency Heat Pump clean heating
systems significantly enhance indoor comfort
for both heating and cooling, supporting the
development of comfortable and convenient
livable cities.

4. Currently, about 10% of China's total energy
consumption is used for building heating,
with fossil fuel combustion being a major
contributor to carbon emissions. Switching
to Heat Pumps enables two-thirds of heating
energy consumption to be sourced from
green, renewable energy. When powered by
green electricity, the entire system can achieve
zero carbon emissions. Research from the
International Energy Agency (IEA) highlights that
modern Heat Pumps are three to five times more
energy efficient than natural gas boilers. Even
with today's energy mix, replacing fossil fuel
boilers with Heat Pumps can substantially reduce
greenhouse gas emissions in all major heating
markets, a benefit that will grow as the power grid
becomes greener. These advantages position the
integrated Heat Pump industry as a cornerstone
in building green, low-carbon, and beautiful cities.
Achieving zero-emission heating is crucial for
China's urban development and the realization of
the "dual carbon" targets.

5. High-efficiency Heat Pump clean heating
dramatically lowers building energy demand.
This technology can be combined with solar
energy, heat storage, and other multi-energy
systems, creating a diversified energy supply
and strengthening urban energy resilience,
reducing security risks associated with energy
supply. Furthermore, the flexible installation and
combustion-free operation of Heat Pumps allow
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them to adapt to different building designs and
requirements. With broad application potential
in urban renewal, renovation of older residential
areas, and other projects, Heat Pumps play a
vital role in advancing urban infrastructure safety
and are essential for building safe, reliable, and
resilient cities.

6. During winter, Heat Pumps cyclically extract
renewable energy from underground sources
above 10°C or from the air, and, through their
unique transfer function, raise the temperature
to around 50°C, ensuring indoor environments
remain at a comfortable 20°C. From an energy
grade perspective, this approach is far more
rational than burning fossil fuels at extremely
high temperatures just to meet modest heating
needs. High-temperature fossil fuels should be
reserved for critical industrial uses, while Heat
Pump heating matching supply and demand
energy grades epitomizes "ethical energy use"
and exemplifies urban civilization.

7. High-efficiency Heat Pump clean heating
enables comprehensive digital and intelligent
temperature control. Leveraging technologies
like the Internet of Things and big data, these
systems support remote monitoring, intelligent
adjustments, and optimized energy management
maximizing energy efficiency. Operational
data from Heat Pump systems also provide
valuable insights for urban energy planning
and infrastructure development, advancing the
modernization of urban governance and making
them a key component of convenient, efficient,
and smart cities.
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l1l. Policy Support and Corporate Practice:
Jointly Building a Modern People-Centric

City

Given the significant role Heat Pumps play
in China's urban development and energy
transformation, the "Action Plan for Promoting
High-Quality Development of the Heat Pump
Industry" (F.G.Z. (2025) No. 313), jointly issued
by the National Development and Reform
Commission, the Ministry of Industry and
Information Technology, the Ministry of Ecology
and Environment, and other departments offers
robust policy support for the industry's growth.
This favorable policy environment not only
energizes related enterprises but also provides
a clear roadmap for industrial transformation
and upgrading. The Action Plan establishes a
comprehensive support framework across four
key dimensions. For construction guarantees,
it advocates for the inclusion of Heat Pumps in
local heating plans and streamlines approval
processes for their development and use. In
terms of policy backing, it leverages government
investment, large-scale equipment upgrades, and
the replacement of outdated consumer goods to
drive Heat Pump adoption. Regarding standards
leadership, it enhances the complete standards
system for Heat Pumps. For international
cooperation, it encourages participation in
formulating global standards and mutual
recognition of energy efficiency. Together, these
measures create a multi-layered support system,
offering ample opportunities for enterprises in
research and development, market expansion,
and international collaboration. Continuous
policy improvements foster an environment
conducive to the Heat Pump industry's
advancement.
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The Central Urban Work Conference emphasized
that "the core of a city is its people, and the key
lies in twelve words: clothing, food, housing,
transportation, birth, aging, illness, death, living
and working in peace and contentment." The
emerging green circular industry centered on
integrated Heat Pump heating and cooling serves
as a strong foundation for fulfilling the "housing"
dimension of residents' well-being. As a leader
in this industry, HYY has consistently followed
an innovation-driven development strategy,
achieving remarkable progress in technological
R&D, product manufacturing, and market
applications. Based on the “Three Transformative
Substitutions” , HYY has independently invented
an environmentally friendly and highly efficient
geothermal energy collection technology.
With this original innovation as its core, and by
integrating internationally adopted geothermal
collection and heat-pump technologies, HYY has
developed three integrated heating systems that
comprehensively meet the winter heating needs
of northern China in the new era, contributing
to the “Energy Production and Consumption
Revolution” andthe “Rural Lifestyle Revolution” .
HYY has overcome technical challenges in shallow
geothermal energy circulation and recharge, and
developed a range of efficient, energy-saving, safe,
and intelligent Heat Pump systems widely used in
residential, commercial, office, and other sectors.

Guided by the Thought on Socialism with Chinese
Characteristics for a New Era, HYY will fully
implement the spirit of the Central Urban Work
Conference and, in line with the Action Plan's
requirements, further increase investment in
R&D, overcome critical technological hurdles,
and continuously improve product quality and
service. The company will actively participate in
building a modern, people-centric city, practicing
the principle of "a people's city built by the people
and for the people". With the mission of advancing
the green circular industry of integrated Heat
Pump heating and cooling, HYY is committed to
contributing to the creation of innovative, livable,
beautiful, resilient, civilized, and smart modern
cities, working together with all sectors of society
for a better future.
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Product Introduction of HYY Geothermal
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PRODUCT INTRODUCTION

Heating in Rural Buildings

Author: Liu Baohong

The HYY Geothermal Compact Heating Devices is
a shallow geothermal energy-based decentralized
heating system specifically developed for
buildings in northern towns, suburbs, and rural
areas. It utilizes a small amount of electricity to
transfer a large quantity of relatively temperature-
stable, cost-free shallow low-temperature
geothermal energy for winter heating in buildings,
while also providing summer cooling and
domestic hot water. This system represents an
efficient electricity-based, coal-replacing self-
heating solution that leverages non-combustion
geothermal energy for intelligent building heating.

Each room in the HYY Geothermal Compact
Heating Devices operates as an independent
system, allowing on-demand activation and
deactivation via remote control. The temperature
can be adjusted within the range of 16°C to 32°C.
The system enables users to activate the device
only in occupied rooms, promoting behavioral
energy savings. The heating cost is comparable to
that of coal burning.

l. System Features

« Facilitates Behavioral Energy Savings

Each room functions as an independent system,
allowing devices to be activated only in occupied
rooms, which promotes energy-saving behavior.

» Convenient, Effortless, Cost-Effective, and
Energy-Efficient

Safe operation without combustion; remote
control for room-specific management; operating
costs are approximately 38% of coal burning;
energy consumption is about 15% of coal burning
(data based on the Zheng family in Luojiafen
Village, Haidian District).

« Stable Heating

Unaffected by severe weather conditions,
ensuring stable heating during low-temperature
periods with guaranteed heating temperatures.

« Modular Design and Manufacturing, Simple
Installation

Modular products are prefabricated in factories
and assembled on-site, ensuring simplicity and
reproducibility in installation.
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Il. System Types and Complete Modular
Products

The HYY Geothermal Compact Heating Devices
are categorized based on energy extraction
methods into two types: the Single Well
Circulation Heat Exchange Geothermal Compact
Heating Devices (which centrally, safely,
efficiently, and space-savingly extracts shallow
geothermal energy through single well circulation
heat exchange for household energy use) and the
Underground Pipe Heat Exchange Geothermal
Compact Heating Devices (which dispersedly
extracts shallow geothermal energy through
underground pipe heat exchange for self-sufficient
energy use).

Fig.1 Secondary Network Circulation
Module Product (Applicable to the Single
Well Circulation Heat Exchange Geothermal
Compact Heating Devices)
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Fig.2 Secondary Network Circulation Module
Product (Applicable to the Underground Pipe
Heat Exchange Geothermal Compact
Heating Devices)
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2.1 Single-Well-Circulation HYY Geothermal
Compact Heating Devices

The Single-Well-Circulation HYY Geothermal
Compact Heating Devices consists of a primary
network circulation system, a secondary network
circulation system, and a third network circulation
system. The standard system offers three heating
capacity specifications: 500 kW, 1000 kW, and
2000 kW, corresponding to villages of 100, 200,
and 500 households respectively. A schematic
diagram of the system is shown in Fig.4, and the
standard system's complete modular product
offerings are listed in Table 1.

This system is suitable for projects in gravel
geology. The single well circulation heat exchange
method enables centralized, safe, efficient, and
land-saving collection of shallow geothermal
energy. The system centrally collects shallow
geothermal energy for distributed, household-
level energy consumption. Users require an
allocation of 5-10 kWh of public energy electricity
consumption per square meter for each winter

Fig.3 Third Network Circulation Module season.

Product (Universal)

Fig.4 Schematic Diagram of the Single-Well-Circulation HYY Geothermal Compact Heating Devices
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Table 1 Complete Modular Product List for the Single-Well-Circulation
HYY Geothermal Compact Heating Devices

System Model HYY Il 500 1000 2000
System Model kW 500 1000 2000
Loop Module Name Parameters
Primary Network / kW 500 1000 2000
Heat exchange area (m?) 100 200 400
Total diameter of inlet
Heat exchanger module and outlet pipes DN125 DN150 DN250
Under pressure 1.6MPa
Circulating flow rate (m*/h) 100 200 400
Single pump power (kW) 7.5-185
Head of the circulating
pump module (m) 1220
Secondary loop module The number of
water pumps 2-3 units (including backup pumps)
Secondary network Under pressure 1.6MPa
Main pipe diameter DN125 DN150 DN250
Water tank volume (m?) 1 2 10

Volume of the pressure 40 80 200

Constant pressure water stabilizing tank (L)
supply module Make-up water flow rate
(m*h) 2 4 10

Constant pressure range

0.2-0.3MPa. For selection, please consult our company
For power ranging from 45 to 160 kW,

Distribution cabinet Distribution capacity (ki) please consult our company for selection
module Control Frequency conversion control of
submersible pumps and secondary pumps
Ground source energy .
treasure unit Compatible model DNV-I-56, DNW-I-35+35, DNV-I-75. DNV--280AN8
The standard length of the copper pipe is 5 meters or
Triple network Three-ply network accessories it can be matched according to the model of the thermal
power unit of the project
. . Match according to the model of the thermal power unit
Electrical accessories of the project

Note: Some parameters (such as pressure maintenance range, power distribution capacity, and Ground
Source Energy Treasure unit model) need to be selected based on specific project conditions.

Please consult our technical staff at +86-400-655-8899.
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2.2 Underground Pipe Heat Exchange
Geothermal Compact Heating Devices

The Underground Pipe Heat Exchange
Geothermal Compact Heating Devices consists
of a secondary network circulation system
(geothermal energy transportation) and a third
network circulation system (geothermal energy
temperature grade enhancement). The standard
system offers four heating capacity specifications:
5.6 kW, 7.4 kW, 7.6 kW, and 30 kW. A single system
can cover 2-10 heating rooms, and multiple
systems can be combined based on user needs.
A schematic diagram of the system is shown in
Figure 2, and the system's complete modular
product offerings are listed in Table 2.

PRODUCT INTRODUCTION

This system is suitable for non-gravel geology
projects. The underground pipe heat exchange
method dispersedly extracts shallow geothermal
energy for self-sufficient energy use, achieving
100% household metering. During selection,
attention must be paid to the high correlation
between geological conditions and the initial cost
of shallow geothermal energy collection; the heat
exchange efficiency is low, and the ground area
required for geothermal energy collection is large.

Fig.5 Schematic Diagram of the Underground Pipe Heat Exchange
Geothermal Compact Heating Devices
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Table 2 Complete Modular Product List for the Underground Pipe
Heat Exchange Geothermal Compact Heating Devices

SR HYY 11 5.6 14 76 30
model
Calorific kW 56 74 76 30
value
Power v 220 380
supply
Power kw 15 | 2 | 2 9
Cycle Module name
Complete sets of sk4 | SK-6/2 SK-46
vertical hole buried
pipe products Hole depth 100m. De32 U-shaped tube
ECXHB-24
Secondary loop GM-B-0.5. HM-0.5 Flow rate: 6m*/h, head: 17m,
Secondary module Interface DN25 (Inner thread) interface: DN50
network Water replenishment BSDY-SD BSD\3(-1-10
and pressure i - Flow rate: Im?/h, head: 10m,
stabilizing products Volume: 4L, De32 hot melt port interface: DN20
Secondary network PJXH2-5.6 | PJXH2-6/2 PJXH2-46
accessories PE pipe connectors
DNV-I-56 DNW-I-35+35 DNV-I-75 DNV-I-280AN8
Ground source energy ™p 5 R22 RA10A R410A
treasure Unit
Waterway interface DN25 Waterway interface DN32
PJXH3-5.6 PJXH3-7.4 PJXH3-7.6 PJXH3-30
Triple Three-ply network 6.35/9.52 6.35/12.7 6.35/9.52 12.7/25.4
network accessories

The standard length of the copper pipe 5m

Copper pipes and branch pipes are
adapted according to the project

Electrical accessories

PIDQX56 | PIDQXT4 | PIDQXT6 PJDQX-30
The power cord is 1.5 meters long and the control | Power box, wires (adapted according
line is 9 meters long to the project)

Note: For model HYY 11-30, copper pipes, branch pipes, etc., need to be adapted based on specific project
conditions.

Please consult our technical staff at +86-400-655-8899.
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lll. Product Certification and Energy
Efficiency

The HYY Geothermal Compact Heating Devices
have been consecutively included in the Beijing
Municipal Recommended Catalogue of Energy-
Saving and Low-Carbon Technology Products
2015 (refer to Jing Fa Gai (2015) No. 1354) and
the Beijing Municipal Recommended Catalogue
of Energy-Saving and Low-Carbon Technology
Products 2020 (refer to Jing Fa Gai (2020) No.
1889), receiving recognition and promotion from
government energy conservation authorities.

The core product of the HYY Geothermal Compact
Heating Devices, the Geothermal Energy Heat
Pump Variable Frequency Unit (also known as
the Ground Source Energy Treasure Unit; Figure
6 shows the Grade 1 Energy Efficiency Label of
the Ground Source Energy Treasure Unit), has
an Annual Combined Performance Coefficient
(ACOP) for heat pumps as high as 5.25, exceeding
the national standard GB19577-2024 Grade 1
energy efficiency value of 4.4.

PRODUCT INTRODUCTION

Fig.6 Grade 1 Energy Efficiency Label of the
HYY Geothermal Compact Heating Devices
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Discussion on the Application and System
Energy Efficiency Analysis of Simultaneous

Heating and Cooling Supply System with Heat

1 gii1 ] from the Case of North China Electric
Power University Sports Center Project

Author: Li Yanchao

Abstract: The simultaneous heating and cooling
supply system with heat pumps utilizes both the
heat-absorbing end (evaporator) and the heat-
releasing end (condenser) of the heat pump to
simultaneously meet the building's heating and
cooling demands. This study investigates the
application of this system in the North China
Electric Power University Sports Center project,
introduces the system composition, proposes
the concept of "Coefficient of Performance for
Simultaneous Heating and Cooling Supply System
with Heat Pumps (COPy (.o )", and conducts a
comparative analysis. It concludes that compared
to a heat pump system solely providing heating
or cooling, the simultaneous heating and cooling
supply system can significantly improve the
coefficient of performance, achieving energy-
saving benefits. This approach represents an
important measure and research direction for
further exploring the energy-saving potential of
heat pump systems.

Keywords: Heat pump, Coefficient of
Performance, Heat recovery, Coefficient of
Performance for Simultaneous Heating and
Cooling Supply System with Heat Pumps
(COPsys (h+c) )
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Introduction

Heat pumps are characterized by high efficiency
and energy savings, making them widely used in
the fields of heating and cooling. In recent years,
with technological advancements and progress,
their operational reliability and energy efficiency
ratio have significantly improved. Heat pump
technology has become the preferred choice
in current heating and cooling applications.
Essentially, a heat pump is a device that transfers
heat, and a heat pump system is a heat transfer
system. It moves heat from one end to the
other: the end that absorbs heat (evaporator)
provides cooling, while the end that releases heat
(condenser) provides heating. Currently, most
applications of heat pump systems utilize only
one of these functions, either using the heat-
releasing end for heating or the heat-absorbing
end for cooling. Due to the nature of heat pumps,
when one end releases heat, the other must
absorb heat, and vice versa. When only one
function is utilized, the other function is wasted.
If this wasted function could also be utilized,
simultaneously using both ends (one hot and one
cold) it could bring significant economic benefits.
Moreover, from the perspective of improving
the energy efficiency of heat pump systems,
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the energy efficiency levels of major energy-
consuming equipment such as heat pump units
and circulating water pumps in current systems
are already very high, leaving little room for
substantial improvement. Adopting simultaneous
heating and cooling supply can directly enhance
the energy efficiency of heat pump systems,
representing an important direction for the future
application of heat pump technology.

This article briefly describes the principles of
simultaneous heating and cooling supply systems
with heat pumps, several common methods, and
analyzes the energy efficiency of such systems
in practical applications using the case study of
the North China Electric Power University Sports
Center project.

I. Simultaneous Heating and Cooling
Supply System with Heat Pumps

1.1 Principle of the Simultaneous Heating
and Cooling Supply System with Heat
Pumps

The simultaneous heating and cooling supply
system with heat pumps primarily involves the
recovery and utilization of waste heat discharged
by the system during summer cooling operations,
thereby reducing the overall energy consumption
of the system. For certain systems that require
cooling during winter heating operations, it is also
possible to utilize the cooling capacity in winter,
though such applications are relatively rare (e.g.,
scenarios where building interior zones require air
conditioning for cooling in winter). The principle
of waste heat utilization in the latter case is largely
similar to the former. This article focuses on the
former approach.

During summer cooling operation of a heat pump
system, the heat-absorbing end (evaporator)
absorbs heat from the air conditioning cooling
system, lowering the temperature of the
circulating water in the air conditioning cooling

TECHNICAL DISCUSSION

system from 12°C to 7°C to meet the cooling
demand of the terminal air conditioning system.
The heat-releasing end (condenser) discharges
the system's waste heat into the outdoor
environment (e.g., outdoor air, soil, sand, surface
water, etc.), completing the entire cooling cycle.
Throughout this process, the waste heat from
the air conditioning system is not utilized and is
entirely wasted. The simultaneous heating and
cooling supply system with heat pumps connects
the heat-releasing end (condenser) of the heat
pump to the user end without altering the heat-
absorbing end (evaporator). Applications include
domestic hot water heating, swimming pool water
heating, and reheat in air conditioning systems.
By adjusting the temperature of the heat-releasing
end (condenser) to meet user requirements, the
waste heat originally discharged into the outdoor
environment is recovered and utilized, achieving
the goal of simultaneous heating and cooling

supply.

During system operation, compared to
standalone heating or cooling, the same amount
of electrical energy is consumed, but both
heating and cooling functions are simultaneously
fulfilled. This significantly enhances the system's
energy efficiency, reduces the overall energy
consumption of the system, and achieves the
purpose of energy savings and cost reduction.

1.2 Advantages of the System

(1) A single investment in a heat pump system
fulfills both heating and cooling functions, saving
initial costs.

(2) Consuming the same amount of electrical
energy, the system achieves both heating and
cooling functions, greatly improving energy
efficiency, reducing system energy consumption,
and realizing energy savings and cost reduction.
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1.3 Application Conditions of the System

(1) The building must have scenarios that
simultaneously require both heating and cooling,
with temperature demands within the stable
operating range of the heat pump.

(2) The building's heating and cooling loads must
match to ensure stable operation of the heat

pump.
1.4 Application Methods of the System

For the recovery and utilization of waste heat
discharged during summer cooling operations
of heat pumps, based on the amount of heat
recovered, the methods can be divided into
full heat recovery and partial heat recovery.
From a system design perspective, they can be
categorized into system heat recovery design and
heat recovery heat pump units.

(1) Full Heat Recovery Method

The full heat recovery method involves fully
recovering and utilizing the waste heat from the
heat-releasing end (condenser) during the air
conditioning cooling operation of the heat pump
system. This method recovers a large amount
of heat, which can meet certain stable heating
demands, such as domestic hot water, swimming
pool water heating, and air conditioning reheat.
It also brings significant economic benefits. This
article focuses on the application of the full heat
recovery method.

The full heat recovery method can be achieved
through either system heat recovery design
or heat recovery heat pump units. In system
heat recovery design, conventional heat pump
units are used, and heat recovery is realized
by configuring switching valves in the system
pipelines (see Fig.1 below). Heat recovery heat
pump units, on the other hand, come with
built-in heat recovery functionality (the heat
pump is equipped with two heat-releasing
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ends (condensers)). These units can be directly
connected to different demand sides via pipelines
to achieve heat recovery without the need for
switching water circuits (see Fig.2 below).

Fig.1

Fig.2
(2) Partial Heat Recovery Method

The partial heat recovery method involves
recovering and utilizing a portion of the waste
heat from the heat-releasing end (condenser)
during the air conditioning cooling operation of
the heat pump system, typically focusing on the
high-temperature segment of the discharged
heat.

During the operation of the heat pump, the
working fluid undergoes three distinct phases
at the heat-releasing end (condenser) as it
transitions from a high-temperature, high-
pressure gas to a high-temperature, high-pressure
liquid: the cooling stage of the high-temperature
gas, the condensation stage where gas turns into
liquid, and the subcooling stage of the liquid.
Partial heat recovery primarily targets the sensible
heat released during the cooling process of the
high-temperature gas. This portion of heat has
a relatively high temperature but accounts for a
small proportion of the total heat released during
condensation, typically around 10%-15%. It is
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generally applied in scenarios with minor heat
demands, such as providing hot water for hand
basins. This article does not focus on detailing the
application of this method.

1.5 Analysis of the Coefficient of Performance
(COP) of Units in Simultaneous Heating and
Cooling Supply Systems with Heat Pumps

According to the principle of energy conservation,
the following equation holds true during the heat
transfer process of a heat pump:

Qi=QctN (1)
QitQ=Qrt (Qn-N)

Q (o =QrtQ=QrtQn-N=2Q-N 2)
COP 9= Qﬁ*“ :ZQ% =) COP-1 3)
COP= % 4)

In the formula:

COP-Heating coefficient of performance of the
heat pump unit;

COP (. —Coefficient of performance during
simultaneous heating and cooling supply;
Q.-—Heat absorption at the heat-absorbing end
(evaporator) of the heat pump unit under heating
conditions (i.e., the cooling capacity of the heat
pump unit) (kWh);

Qn-Heating capacity of the heat pump unit under
heating conditions (kWh);

Q ¢+ —Cooling and heating capacity of the heat
pump unit under simultaneous heating and
cooling conditions (kWh);

N-Power consumption of the heat pump unit
under heating conditions (kWh).

TECHNICAL DISCUSSION

Currently, in the industry, the coefficient of
performance (COP) of heat pump units is generally
above 3.5. Based on the above derivation, it can
be concluded that during simultaneous heating
and cooling supply, the overall coefficient of
performance COP,.q of the heat pump unit can
reach above 6. Compared to standalone heating,
this represents a significant improvement and
enables greater energy-saving benefits.

Il. Application Case Study at the North
China Electric Power University Sports
Center Project

2.1 Project Overview

The indoor facilities of the North China Electric
Power University Sports Center primarily include
a swimming pool, a basketball court, and a
badminton court. A central air conditioning
system was designed to meet the heating needs
in winter and cooling needs in summer.

The total heating load of the project is 2579 kW,
the air conditioning cooling load is 3007 kW, the
maximum hourly domestic hot water heat load
is 400 kW, and the swimming pool water heating
load is 700 kW (including a maintenance heating
load of 350 kW).

2.2 Project Solution

The original design of the project utilized a gas
boiler room to meet the heating demands for
space heating, domestic hot water, and swimming
pool water heating, while an electric chiller unit
combined with a cooling tower was used to meet
the air conditioning cooling needs. Considering
long-term operational costs and requirements for
energy savings and emission reduction, the design
was optimized by adopting a ground source heat
pump system to replace the original gas boiler +
electric chiller solution.
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During summer air conditioning cooling, the
project has continuous heat demands for domestic
hot water and swimming pool water heating,
creating a scenario for simultaneous heating and
cooling supply. Additionally, the air conditioning
cooling load of 3007 kW far exceeds the continuous
heat demand of 1100 kW for domestic hot water
and swimming pool water heating, ensuring stable
operation of the heat pump. Therefore, the project
meets the application conditions for simultaneous
heating and cooling with heat pumps.
Consequently, the optimized design adopted the
simultaneous heating and cooling supply method,
utilizing a full heat recovery approach to meet the
domestic hot water and swimming pool water
heating demands.

The full heat recovery heat pump system in the
project employs water circuit switching. The heat-
absorbing end (evaporator) of the heat pump
unit is connected to the air conditioning cooling
system and the ground source system, while
the heat-releasing end (condenser) is connected
to the domestic hot water and swimming pool

water heating systems. During summer operation,
the valves between the heat-absorbing end
(evaporator) of the heat pump unit and the air
conditioning cooling system are opened, and the
valves connected to the ground source system
are closed. This allows for full heat recovery of
the waste heat from air conditioning cooling,
achieving simultaneous heating and cooling
supply. During other seasons, the valves between
the heat-absorbing end (evaporator) and the air
conditioning cooling system are closed, and the
valves connected to the ground source system are
opened. The heat pump unit operates in normal
heating mode to meet the domestic hot water
and swimming pool water heating demands.

Based on optimized calculations, the simultaneous
heating and cooling supply heat pump units in
the project provide an hourly heating capacity of
550 kW. This includes a designed hourly heating
capacity of 200 kW for domestic hot water and 350
kW for swimming pool water heating. The heat
supply temperature of the heat pump system is
50°C.

Fig.3 Project System Diagram
1-Simultaneous Heating and Cooling Heat Pump Unit; 2-Heating (Winter) and Cooling (Summer) Heat Pump Unit; 3-Ground Source Side
Circulation Pump; 4-End-use Side Circulation Pump; 5-Heat Source Circulation Pump for Domestic Hot Water and Swimming Pool Water
Heating; 6-Swimming Pool Water Heating Heat Exchanger; 7-Domestic Hot Water Tank; 8-End-use System Manifold (Supply); 9-End-use
System Manifold (Return); 10-Make-up Water and Pressurization Pump; 11-Expansion Tank; 12-Water Softener; 13-Soft Water Tank

Valve Switching Description:

- Winter Heating and Transitional Season Operation: V1, V3, V5, V7 open; V2, V4, V6, V8 closed
- Summer Cooling Operation: V2, V4, V6, V8 open; V1, V3, V5, V7 closed
- Domestic Hot Water and Swimming Pool Water Heating Operation: V9, V10 open; V11, V12 closed
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2.3 System Operation Strategy

The demand for domestic hot water and
swimming pool water heating in the project is
relatively stable. To ensure stable operation of the
heat pumps, the project design operates the heat
pump units in heating mode. The compressor
operation ratio of the heat pump units is
automatically adjusted based on the domestic
hot water and swimming pool water heating
demands to ensure that the heat supply meets the
real-time thermal load. Since the cooling demand
of the project far exceeds its heating demand, the
cooling capacity supplied by the simultaneous
heating and cooling system is insufficient to meet
the entire cooling requirement of the project.
The shortfall is supplemented and regulated
by other heat pump units to ensure that the air
conditioning cooling demand is fully met.

lll. System Energy Efficiency Analysis

3.1 System Parameters

Current national and relevant industry standards
have defined the system energy efficiency ratios
for heat pump systems operating solely in heating
or cooling modes: the heating coefficient of
performance (COPy.) and the cooling energy
efficiency ratio (EER,). However, there is no
unified definition for the system coefficient of
performance during simultaneous heating and
cooling operation of heat pumps. Therefore, this
paper proposes that during simultaneous heating
and cooling operation of a heat pump system,
the system's heating coefficient of performance
be defined as the "Coefficient of Performance for
Simultaneous Heating and Coolmg Supply System
with Heat Pumps (COPyys (heo) )"

This paper primarily compares and analyzes
the heating coefficient of performance (COPsy)
during standalone heating operation or the
cooling energy efficiency ratio (EERy) during
standalone cooling operation with the coefficient
of performance during simultaneous heating
and cooling operation (COP (.o ). To simplify
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calculations, data from one hour of operation
under heat pump design conditions is used for
computing the heating coefficient of performance
and cooling energy efficiency ratio. The
calculations for the standalone heating coefficient
of performance, standalone cooling energy
efficiency ratio, and the coefficient of performance
for simultaneous heating and cooling operation
are based on the following simplified formulas:

_ Qsc

EERss = ~SNiesh] (5)
— Qsh

COPys = SRieshy (6)
_ Qs(h+c) _ Qsc+Qsh

COPssima = SNixsN] = SNivSN] M

In the formula:

EER; — Cooling energy efficiency ratio of the heat
pump system;

COPy — Heating coefficient of performance of the
heat pump system;

COPyys (o — Coefficient of performance of the
heat pump system during simultaneous heating
and cooling operation;

Qs - Cumulative cooling capacity of the heat
pump system under cooling conditions (kWh);

Qs - Cumulative heating capacity of the heat
pump system under heating conditions (kWh);

Qs o — Cumulative heating and cooling capacity
of the heat pump system under simultaneous
heating and cooling conditions (kWh);

Y Ni - Total power consumption of all heat pump
units during operation under the corresponding
conditions (kWh);

YNj - Total power consumption of all water
pumps during operation under the corresponding
conditions (kWh).

Note!: COP is the abbreviation for Coefficient Of Performance, sys is the abbreviation for System, h
stands for heat (heating), and ¢ stands for cool (cooling).
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3.2 Equipment Parameters

Table 1 System Parameter Table

The cooling condition of

The standalone heating

The heat pump system is
in a condition where both

Parameter the heat pump system condition of the heat heat and cold are supplied
alone pump system .
simultaneously
Cooling capacity of the heat pump unit (kwh) 517 - M7
The heating capacity of the heat pump unit (kWh) - 648.2 648.2
The supply and return water temperatures
at the heat absorption end (evaporator) 7°C/12°C 7°C/12°C 7°C/12°C
of the heat pump (°C)
The supply and return water temperatures
at the heat release end (condenser) 35°C/30°C 50°C /45°C 50°C /45°C
of the heat pump (°C)
Operating power of the heat pump unit (kWh) 9.1 1603 160.3
Power of the ground source side circulating
15 15 -
water pump (kWh)
Power of the terminal side circulating 15 ) 15
water pump (kWh)
Power of domestic hot water and swimming pool
T - 15 15
water heating circulation pumps (kwh)
3.3 Comparative analysis of system energy efficiency ratio
Table 2 System Energy Efficiency Calculation Table
The cooling condition of | The standalone heating '.I'h.e heat pu'n.1p system
Parameter the heat pump system condition of the heat Isina condition where
alone pump system both heat and cold are
supplied simultaneously
Qs (kwh) 517 - 4879
Qu _(KWh) - 6482 648.2
Qs (KWh) - - 1030.8
YNi (kw) 911 160.3 160.3
YNj (kw) 30 225 225
EERys 427 - -
COP.,. - 4.04 -
COPS s (h+c) ~ - 6.21
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According to calculations, when the heat pump
system operates solely in cooling mode, the
system energy efficiency ratio (EER) is 4.27.
When operating solely in heating mode, the
system coefficient of performance (COPs) is
4.04. During simultaneous heating and cooling
operation, the coefficient of performance for the
simultaneous heating and cooling supply system
(COPys (o) ) reaches 6.21.

The coefficient of performance for the
simultaneous heating and cooling supply system
increases by 45.4% compared to standalone
cooling operation and by 53.7% compared
to standalone heating operation. Clearly, the
simultaneous heating and cooling supply
system demonstrates significant advantages
in performance, which aligns closely with the
theoretical analysis presented in section 1.5 of
this paper. This confirms that the simultaneous
heating and cooling application of heat pump
systems indeed offers substantial energy-saving
benefits.

The calculation data further reveals that the
coefficient of performance for the simultaneous
heating and cooling supply system is not simply
the sum of the system energy efficiency ratio
(EERyys) and the system coefficient of performance
(COPs). This is because, during simultaneous
operation, the temperature requirements at
both the heating and cooling ends must be
considered, which affects the power consumption
of the heat pump units themselves. Additionally,
the operational power of the water pumps
during simultaneous heating and cooling differs
from that during separate heating or cooling
operations, further influencing the performance
coefficient.

TECHNICAL DISCUSSION

IV. Conclusion

Through the study of the principles and
application methods of simultaneous heating
and cooling supply systems with heat pumps,
combined with the analysis and comparison of
system energy efficiency in the case study of the
North China Electric Power University Sports
Center project, the following conclusions are
drawn:

1. When designing heat pump systems for
building heating and cooling, a detailed analysis
of the building's heating and cooling demands
should be conducted. Where conditions permit,
simultaneous heating and cooling supply systems
with heat pumps should be adopted to save initial
investment and operational costs.

2. The key to applying simultaneous heating
and cooling supply systems lies in ensuring that
the building's heating and cooling demands
match the operational characteristics of the heat
pump itself, thereby guaranteeing stable system
performance.

3. When designing simultaneous heating and
cooling supply systems, reasonable system
configurations should be selected to achieve
significant economic benefits.

4. Currently, the potential for improving the
energy efficiency of heat pump systems operating
solely in heating or cooling modes is limited. In
comparison, simultaneous heating and cooling
supply systems exhibit a substantially higher
coefficient of performance. This approach
represents an important measure and research
direction for further unlocking the energy and
saving potential of heat pump systems.
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Renovation Project

Author: Wang Xuezhi

l. Project Overview

The Xishan Forest Farm Management Office
is located in the Xishan Mountain Forest Park,
Haidian District, Beijing, with a total floor area of
3,600 square meters. The building functions as an
office space. The original heating (cooling) system
was constructed in 2012 and utilized a ground
heat exchanger + cooling tower heat pump
system, with indoor fan coil units. The cold and
heat source room was equipped with one YSSR-
200AG and one HT200A/2 geothermal heat pump
unit.

Due to prolonged operation, the pipeline
system has severely aged, and some of the
ground heat exchanger vertical borehole energy
collection devices have malfunctioned. As these
components are beyond repair, the system can
no longer meet the heating (cooling) demand.
Additionally, aging equipment has led to frequent
system failures and high operational noise,
significantly disrupting daily office activities.
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Xishan Forest Farm Management Office

Il. Technical Solution

1. Given the limited available space and layout
constraints, it was not possible to install sufficient
ground heat exchanger vertical borehole energy
collection devices in the area. Therefore, the
construction party opted for the HYY Geothermal
Energy Heat Pump Environmental System,
which is suitable for centralized urban heating.
This system employs HYY's proprietary Single-
well-circulation heat exchange System with
100% groundwater recharge, offering land
efficiency, high performance, and environmental
friendliness. Based on the project's geographical
location and geological conditions, four sets of
CJXH-80 Single-well-circulation heat exchange
System with 100% groundwater recharge were
installed in the green space behind the office
building. Each system has an energy collection
capacity of 80 kW and a circulating water flow rate
of 16 m%/h.

2. The outdoor cooling tower and its ancillary
equipment were dismantled to resolve issues
related to noise and water loss.
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3. Based on a system evaluation, outdated
equipment such as heat pump units and
circulating water pumps were identified for
replacement. New, energy efficient, and reliable
equipment was selected to achieve system
upgrades.

4. An advanced intelligent control system was
implemented to enable precise control and
optimized operation of heat pump units, water
pumps, valves, and other components. Remote
monitoring functionality was integrated to
facilitate real-time system supervision and
management, achieving a control system
upgrade.

5. Vibration dampers were installed for water
pumps and other equipment, soundproofing
materials were added inside the equipment room,
soundproof doors were installed, and gaps and
openings in the equipment room were sealed.

lll. Project Implementation

The project commenced on March 15, 2025,
and was completed on April 23, 2025, with a
construction period of 40 days.

The renovated system began cooling operation
on May 20, 2025, and has been running stably for
nearly 120 days. Based on multiple days of on-
site observation, the following operational results
were achieved:

1. Indoor temperatures were maintained between
23-25°C.

2. Noise levels outside the equipment room did
not exceed 50 dB, while indoor noise levels at the
endpoints remained below 39 dB, eliminating
disruptions to daily office work.

3. All equipment operated normally without any
failures during the operation period.
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4. The system achieved Single-well-circulation
heat exchange System with 100% groundwater
recharge.

Additionally, the construction of the energy
collection wells utilized HYY's proprietary one-
time well completion technology, where well
pipes were directly installed to the design depth
(72 meters) using a drill bit. Compressed air was
used to remove rock debris from the borehole,
replacing traditional drilling fluid. This method
eliminated the need for mud wall protection and
filter material filling, improved the permeability
coefficient of the surrounding formation,
protected the surrounding environment, and
addressed the challenge of limited construction
space.
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IV. Project Completion Photos

The energy collection system occupies The energy collection system
asmall area is hidden among the greenery
Install sound insulation materials Replace the water pump in the computer room
in the computer room and install shock-absorbing pads
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Chinese Scientists Discover ) il Gy il e idliyE
Range Barocaloric Effect in KPF6, Potentially

Revolutionizing Heating/Cooling Industry

Comprehensive Report by the Editorial Department

In the evolution of heating and cooling
technologies, scientists have continuously
explored innovations to overcome the limitations
of conventional methods. In August this year,
a research team from the Institute of Metal
Research, Chinese Academy of Sciences, achieved
a major breakthrough: they observed, for the
first time, a full-temperature-range barocaloric
effect in the inorganic plastic crystal potassium
hexafluorophosphate (KPF6). This discovery is not
only of great significance in fundamental scientific
research but also brings new prospects for the
development of the heating and cooling industry.

I. Barocaloric Effect: A New Hope for
Cooling Technology

Traditional heating/cooling units employ heat
pump technology, which transfers heat through
gas compression and expansion. Although widely
used, this technology suffers from high energy
consumption, emissions of harmful gases, and
efficiency limitations due to the complexity of
gas cycle systems. As the world places increasing
emphasis on energy conservation, emission
reduction, and environmental protection, there is
an urgent need to develop new, efficient, and eco-
friendly heating and cooling technologies.

Solid-state phase-change heat transfer
technology has emerged as a promising
alternative. Its core principle lies in utilizing
solid materials that undergo internal structural
changes (i.e., phase transitions) when subjected
to external "fields" (such as magnetic, electric, or
pressure fields). This process absorbs or releases
heat, enabling cooling or heating. Depending on
the applied field, these effects are categorized as
magnetocaloric (controlled by magnetic fields),
electrocaloric (controlled by electric fields),
elastocaloric (controlled by mechanical stress), or
barocaloric (controlled by pressure).

However, these solid-state phase-change
methods have historically faced a common
critical bottleneck: traditional solid-state phase-
change materials only exhibit pressure-induced
phase transitions within an extremely narrow
temperature range near room temperature,
severely limiting their applicability. To achieve
continuous heating/cooling across a broader
temperature range, scientists had to cascade
multiple materials with different phase transition
temperatures, forming multi-stage heat transfer
devices. This approach significantly increased
system complexity, posing numerous challenges
in design, manufacturing, and maintenance.
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Il. Major Breakthrough: Full-Temperature-
Range Barocaloric Effect in KPF6

Through in-depth research, the team at the
Institute of Metal Research, Chinese Academy of
Sciences, made a groundbreaking discovery in
the inorganic plastic crystal KPF6. They observed,
for the first time, a "full-temperature-range
barocaloric effect", meaning that under applied
pressure, KPF6 can exhibit the barocaloric effect
across an extremely wide temperature range-
from room temperature (around 25°C) down to
liquid helium temperatures (-269°C). KPF6 has
thus become the only known solid-state phase-
change material capable of full-temperature-
range heating and cooling.

From a microstructural perspective, KPF6
exhibits a face-centered cubic structure at
room temperature and atmospheric pressure,
with its internal hexafluorophosphate (PF6)
molecular groups rotating freely and randomly.
As the temperature decreases, it undergoes
two internal structural changes, or phase
transitions, transforming into different monoclinic
structures. Applying pressure to these different
structures causes them to transition into another
rhombohedral structure. These rich and ordered
phase transition processes, accompanied by
significant endothermic or exothermic effects,
enable KPF6 to achieve extremely broad heating
and cooling temperature coverage.
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I1l. Significance of the Full-Temperature-
Range Barocaloric Effect

This discovery fundamentally changes the
traditional R&D approach for solid-state phase-
change heating/cooling, which relied on "multi-
material combinations". In the past, achieving
wide-temperature-range heating/cooling
required complex multi-stage devices that were
not only costly but also difficult to optimize for
efficiency. Now, KPF6 alone can cover the entire
temperature range, greatly simplifying system
design and construction. This is a milestone in
advancing heating and cooling technologies,
opening new doors for developing a new
generation of efficient and environmentally
friendly all-solid-state technologies.

Environmentally, traditional gas compression
technologies often use refrigerants that
contribute to greenhouse gas emissions,
negatively impacting global climate change.
As a solid-state material, KPF6 produces no
greenhouse gas emissions during operation,
addressing the environmental hazards of
refrigerant leakage at the source and providing a
practical solution for green, low-carbon heating
and cooling.

From a theoretical energy efficiency perspective,
the solid-state phase-change process directly
absorbs heat, offering significantly higher
theoretical energy efficiency compared to
traditional heat pump technology. This promises
substantial reductions in energy consumption
for equipment, aligning with the global trend of
energy conservation and emission reduction. This
is undoubtedly positive news given the current
energy constraints.
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IV. Profound Impact on the Heating/
Cooling Industry

For the heating and cooling industry, the
discovery of the full-temperature-range
barocaloric effect in KPF6 is a timely breakthrough
that will bring about a series of transformative
changes.

First, in terms of product design and
manufacturing, existing heating/cooling
equipment relies on heat pump technology for
heat transfer, requiring complex components
such as compressors, condensers, and expansion
valves. This results in bulky and intricate systems.
In contrast, all-solid-state cooling/heating devices
based on KPF6 utilize barocaloric technology
for heat transfer, greatly simplifying the system.
This paves the way for developing thinner, more
compact heating and cooling products. This not
only saves installation space but is also highly
attractive for applications with strict spatial
requirements, such as small apartments and
precision instrument rooms. Additionally, it helps
reduce manufacturing costs and maintenance
complexities.

Second, in terms of energy efficiency and
operating costs, as mentioned, the theoretical
energy efficiency of solid-state phase-change
cooling with KPF6 is higher. Future heating/
cooling equipment applying this technology
will consume less electricity during operation,
reducing users' electricity expenses. For
centralized heating/cooling systems in
commercial buildings and large public spaces,
the long-term energy-saving benefits will be
substantial. This not only helps businesses lower
operational costs but also enhances their social
image by aligning with sustainable development
principles.
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Third, from an environmental compliance
perspective, as global environmental standards
become increasingly stringent, traditional
heating/cooling equipment faces growing
compliance pressures due to refrigerant issues.
Products utilizing KPF6 all-solid-state technology,
with no greenhouse gas emissions, will more
easily meet environmental regulations and gain a
competitive edge in the market.

Furthermore, the full-temperature-range
barocaloric effect in KPF6 may spur new
applications and product forms. For example,
it could enable the development of specialized
heating/cooling equipment capable of operating
in extreme temperature environments, providing
reliable temperature control solutions for
aerospace, polar research, deep-sea exploration,
and other specialized fields. It could also lead
to personalized heating/cooling products with
intelligent adjustment functions, dynamically
responding to indoor conditions and user
preferences to enhance comfort.

The discovery of the full-temperature-range
barocaloric effect in KPF6 by the research team
at the Institute of Metal Research, Chinese
Academy of Sciences, presents unprecedented
opportunities for the heating and cooling
industry. Although transitioning from laboratory
research to large-scale commercial application
will require overcoming several engineering
challenges, such as mass production of the
material, optimization of high-pressure drive
systems, and development of system integration
technologies, this major breakthrough
undoubtedly points the way forward for the
industry. It is believed that in the near future, all-
solid-state heating and cooling products based on
KPF6 will become part of our daily lives, delivering
greater efficiency, environmental sustainability,
and comfort.
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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 Nanjing New Energy and Environmental
Technology Research Institute of Beijing
University of Science and Technology, the
Capital Science and Technology Development
Strategy Research Institute, the Beijing Industrial
Foreign Trade Promotion Association, the
Shallow Geothermal Energy Development
and Utilization Professional Committee of the
Beijing Energy Conservation and Environmental
Protection 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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