IR

STANDARD PROMOTION

B “HE/RIE %D,

HEhixGBHIESHEL R

— R (HBRPRNZAD

& X=ED

FeKRREREFE LR, HEFEHESER
BEZANAERT, ARBRARESVFARE
AR TREIREREMNE, ERAHEIUHR
iR, 'S, (NERRERAREHERAE
SKHERYARMRERF BB 2100 5FHEK, A
REATEREZGMHEDZAE EHNN AR

KHLUCREGRBARNAZ B FHIL. —Agit
W, ATHRARRNARATHELAILIETT, B
RHMA. MENMGoSFHELULEREE 5
%ﬂﬁ,gﬂ%ﬁﬁ%ﬁﬁmﬁ*ﬁﬁﬁfﬂ%,

—IPRERIL T RARMIEITIEVER. BFK

OTM%% , HIEEREARERERAE
RHHSEHER (HEMARNIA) T/BAEE01S-
2023 FfAtRE, F20234F 12 B 1 HEILRTEE
WRIEHZIENRS, HT 12 A 25 HIER K,
AT ERR T ACRHBEARYA, BMREEES
IRHBEARAVKNA., B RRETSURHEAR
PAMNAA = RAARIMEREIETT, BEILIT. HhiE
MReRE, NR BLYFFEERKYREE
FUBRTG R, ZAERA T HEEARNAERE

Zi{(y Y

BN BEROTEN. FEMFRESTENTH, A
®%it. £FMNERERHE T RIFKIE, BT
SELAR, HoFaHERAEREAR,

« HERFRIERIZOLIFRE

1.1 s8R ORISR 1%t

HBEFCRIANZ OB TE FIRIBORIFE T
NIREIETT. TANEST I RRESIRXE, REHUT
KPBEK:

(1) B ARHBEARNAH IR ESCE

WG 6°CHKI R, EM & GB/T19409-
2013 RIS RMERX IS, FRY, WRIBLFIER
B, RHAGI T RETREENIA, BN IE (&K
0°C) AN IEY (&M -5°C), FFERHARAFRFIERAIE,
HRIABTE ™ B & H TRIRI S,

(2) FEXRREITE

BE B 6l #4 TOR T HGR MR 2 7 0.134m3/
(h-kW), SRANRITIREREXHL TR Eo

27



IR

STANDARD PROMOTION

1.2 MBI D BTN AR

UTAERARAE (4 ACOP 547 ) REIAANE,
SHEBRALE, MREOHIES:

(1) LB AT

KF3 COP, (4IFAIEEER % ) 7 COP, (Ei8 4
MUBERM ) (RTINS, SHEIAGEN
BEMER.

(2) PR ETEN

M AREABIENOSS 14°CH, HRE
EREET 38°C, Bt RE TR MIkEET
B, FEINEEY. TRBEETERATIE
RS,

1.3 ERUSEREXEEER

FEMESEEREE, ML RRBE
ISR, WERETRESRE NS, 12
HHARIES, ETHPIENARES YR
5, BREE RIS EIET.

(1) FEEHIK (4PAZRIR )

HERELARSEER 8°C, BIEIIEE
HEEMENA, B -5 CRRHE,

(2) BALSHIE (NAHE)

BEEALARSEER 174°C, B | Bk
EHEARNA, RAETESHE,

= BREEFERFETEL

2.1 BB R SRR EE

(1) WEBEH

XHENSFIMIEINT BRI E&AQWS, 727~
mEFENE 24h [FBEEIT RN, MABRRR
SKEBHOALBEEENLIEMR M “WaE
ANENAE, R AN RIDEESEN LRNE
RHITRRAER, TTRASESN 0.2MPa ~
0.3MPa( &RE )" EXKo

(2) #REDIHATE L

FHEMAIREMIRER, #EREEN. B
Fabtt R EIRED 5 | A=,

28

2.2 (KRB SERNE

(1) FCREzhRE

BRFAEZENLH. BT SEMRIME TRIMERE
MRAER, HERRESE FAERERR,

(2) RBABAE

HABGERREABHILRHERIE. SUTIES
RNWHHITAE, REFmRA. S8 K&, £/A.
HEREFFAND, NAPMLELPARRHEEE
15T, RENAEHRENER, NERTFTIE
HBEfRIE,

=. WREXH, #oEFelRESRELR

ZAERNSSIEL R, Mgt £FEER, £
FAREHERIERE, AAREETINSRE
ABRIRETEHRE, SR EHERTIEHES
MEGE. B3, RSB,

MNHEIPEERE, ZinEAFmRET H—.
BRI AIE, BREE T minkE, K b
TAREEERIE, BATERNEERE, A
LM E O FEERHEBREE 7 RSCEM, B, g
L hEIGsR TOHBREXN T RNEEE, BARHT
A A

MTlL R RAEMS, WWERNEITENHIT
TEERHTIEN AR, BIReARMNEENMLL, B
ERRT REREEFRESAEHR, BT EM
WK BfF. Lbsh, BiRENEREFEIREA
MrE@mAR, RASFRIENRSKE, 2HUFR
FREBRARIAE LR APEIBE. &, &F
BRI,

ZAMEXEEE (ZERAARTEEETEE)
(www.ttbz.org.cn) IERX A%, FARMEEMEXE
LB LG TR, HEXR DS Z IR EL T S IREX
T, RITHTUVECIAERSR. BN AR
o, HERARRHEETINEANEESEAT
27, #EhTIERELAR.




AMEL
EXCLUSIVE INTERVIEW WITH A PERSON

Interview with Mr. Wu Qiang, Academician [ §i:1-

Chinese Academy of Engineering and Professor
at China University of Mining and Technology

(Beijing)

Profile

Wu Qiang, male, born in October 1959 in
Hohhot, Inner Mongolia Autonomous Region, is
a member of the Communist Party of China. He
is a hydrogeologist and environmental geologist,
an academician of the Chinese Academy of
Engineering and the International Eurasian
Academy of Sciences, a professor and doctoral
supervisor at China University of Mining and
Technology (Beijing), a member of the National
Committee of the Chinese People's Political
Consultative Conference (CPPCC), and a member
of the CPPCC National Committee's Population,
Resources, and Environment Committee. He
serves as the Director of the National Coal Mine
Water Hazard Prevention and Control Engineering
Technology Research Center, Vice Chairman
of the International Mine Water Association
(IMWA), Convener of the Geological Resources
and Geological Engineering Discipline Evaluation
Group of the Academic Degrees Committee of
the State Council, Deputy Director of the Earth
and Resources Science Division of the Science
and Technology Commission of the Ministry
of Education, and enjoys special government
allowances from the State Council.

Professional Experience: After completing
his Ph.D. in 1991, he joined China University of
Mining and Technology (Beijing) for postdoctoral
research and teaching. He was elected as
an academician of the Chinese Academy of
Engineering in 2015 and as an academician of
the International Eurasian Academy of Sciences
in 2021. He has received numerous accolades,
including the inaugural China Outstanding
Postdoctoral Award, the Ho Leung Ho Lee
Foundation Prize for Scientific and Technological
Progress, the Li Siguang Geological Science
Award, the National Innovation Award, and titles
such as "National Outstanding Teacher" and
"People's Teacher of Beijing." Wu Qiang has long
been engaged in teaching and research on mine
water prevention and resource utilization. As the
leader of the State Council's expert investigation
team for major water inrush accidents, he has
overseen six major mine water inrush disaster
rescue operations or investigations. His significant
contributions include the development of
prediction and control technologies for coal mine
roof and floor water inrush disasters, theories and
technologies for coordinated coal-water dual-
resource development, and the creation of a 3D
visualization and virtual analysis system for mine
water filling conditions.
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On June 3, 2025, Academician Wu Qiang,
Professor at China University of Geosciences
(Beijing) and Academician of the Chinese
Academy of Engineering, was interviewed
by our magazine's interview team in Beijing.
Academician Wu's recent schedule has been
extremely busy; he had just returned to Beijing
from out of town, still bearing the dust of travel.
However, as soon as the conversation turned to
major issues such as the global energy landscape,
China's energy security, and the development
and utilization of shallow geothermal energy,
he immediately became highly energetic and
spirited. Below are excerpts from the interview.

Interviewer: What challenges do you believe the
current global trends in energy utilization pose for
China in ensuring energy security and achieving
a clean, low-carbon transformation of its energy
structure? How should we respond?

Wu Qiang: Against the backdrop of an
accelerating century-long transformation and
complex geopolitical conflicts, China's energy
security and clean, low-carbon transition face
challenges.

In terms of energy security, China's energy
consumption structure is still dominated by
fossil fuels, and energy demand continues to
grow. During the accelerated energy transition,
we must both ensure supply meets demand and
gradually reduce dependence on traditional fossil
fuels to achieve a smooth transition, creating
significant pressure. China's coal development
intensity is high, with strong constraints on safety
and ecological protection. The dependence
on imported oil and natural gas is high, with
concentrated import sources, making it
vulnerable to geopolitical and international
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situations, threatening the stability and reliability
of supply. Regarding the clean, low-carbon
transition, traditional energy infrastructure
accounts for a large proportion, and transitioning
requires substantial capital investment for
retrofitting and new construction. Wind and
solar energy have inherent intermittency
and instability. However, current regulating
capabilities, including energy storage, deep
flexibility retrofitting of thermal power units, grid
intelligence, and energy meteorology, lag behind,
making it difficult to meet the demands of large-
scale grid integration.

Facing up to the challenges, we shall strengthen
domestic exploration and development of coal,
oil, and natural gas to increase self-sufficiency,
reduce import dependence, and ensure
supply security. Enhance energy infrastructure
construction, upgrade the intelligence and
digitalization level of the energy system to
improve its flexibility and adaptability. Increase
investment in technological innovation in the
energy sector, focusing on key technologies
such as renewable energy, energy storage,
and smart grids, to improve energy utilization
efficiency and reduce costs. We shall promote
the green, low-carbon transformation of
traditional energy industries, such as achieving
clean and efficient coal utilization, and clean,
flexible retrofitting of coal power, and formulate
and improve supportive policies for energy
transition, such as fiscal subsidies, tax incentives,
and price mechanism reforms; improve market
mechanisms like the carbon trading market, fully
leverage the decisive role of the market in energy
resource allocation, and guide social capital into
energy transition fields. In addition, international
cooperation is needed to ensure the security of
transportation channels.



Interviewer: Facing the complex and volatile
international energy situation and the domestic
"dual carbon" goals, as a strong advocate and
promoter of geothermal energy development
and utilization in China, and considering China's
own resource endowment, what is your view
on the strategic positioning of local renewable
energy sources, including wind, solar, and
geothermal energy, in the modern energy
system? Compared to other renewables, what
unique advantages does geothermal energy have
in terms of stability, geographical applicability,
and providing base heating/cooling energy? What
are the development prospects for multi-energy
complementary systems integrating geothermal
with other renewables?

Wu Qiang: Wind and solar energy, with their
advantages of being clean, easily accessible,
renewable, and widely distributed, hold immense
potential in the strategy of replacing traditional
fossil fuels with renewables. Driven by the "dual
carbon" goals and supportive policies, China's
wind and solar development has expanded
rapidly, with cumulative and newly installed
capacity long ranking first in the world. They have
become the dominant force in China's energy
structure transformation and upgrading and
are expected to occupy a primary position in
China's future new energy system. Geothermal
energy, as the most stable renewable within
the family characterized by strong temporal
variability, has large reserves and relatively
widespread distribution. Its strategic positioning
is unique, playing an irreplaceable role in energy
supply stability and regional energy security,
especially demonstrating significant advantages
in the combined supply of heating, cooling,
and domestic hot water, where it can provide
fundamental support.
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As a relatively stable and reliable renewable
energy source, geothermal energy's stability is
significantly advantageous within the renewable
family. It is unaffected by natural conditions like
seasons, day/night cycles, or weather changes,
allowing it to serve as a baseload energy source
for continuous and stable supply. Shallow
geothermal energy in China is extremely widely
distributed, with low extraction difficulty and
diverse utilization forms-capable of both heating
and cooling-giving it strong geographical
applicability. Geothermal heating and cooling is
efficient, environmentally friendly, and energy-
saving. It can provide direct heating or utilize
heat pump technology to enhance efficiency
for heating/cooling, with low operating costs,
reducing dependence on traditional fossil fuels
and lowering carbon emissions.

The development prospects for multi-energy
complementary systems integrating geothermal
with other renewables are vast. Such systems help
optimize China's energy structure, increase the
proportion of renewables, reduce dependence
on traditional fossil fuels, and promote the
energy transition. Wind and solar power
generation are intermittent, while geothermal
energy is stable and reliable. Developing a
"geothermal plus" model can compensate for
the intermittent supply shortcomings of wind
and solar. In resource-rich areas, geothermal
energy can provide peak-shaving and valley-filling
support for wind and solar power generation.
For example, prioritize solar power generation
during the day when sunlight is abundant;
supplement with geothermal power generation
or other energy storage devices at night or when
solar is insufficient, enabling the coordinated
development and utilization of multiple
renewable energy sources.

31



A&

EXCLUSIVE INTERVIEW WITH A PERSON

Interviewer: In recent years, shallow geothermal
energy, as a rising star among geothermal
resources, has seen rapid and remarkable
development in its utilization. What do you
believe are the fundamental reasons for this?
Where are the main opportunities for its large-
scale application in clean urban heating in the
future? Simultaneously, what key challenges does
it face?

Wu Qiang: The fundamental reasons for the
rapid development of shallow geothermal
energy utilization mainly include the following
points. First, according to survey data from the
China Geological Survey, the annual exploitable
resource potential of shallow geothermal
energy in 336 major Chinese cities is enormous,
equivalent to 700 million tons of standard
coal, capable of supporting heating (cooling)
for a building area of 32 billion square meters.
This abundant resource in reserve provides
a solid foundation for its development and
utilization. Second, strong policy support is the
backbone. Driven by the national "dual carbon"
goals, various regions have introduced policies
encouraging renewable energy development,
offering subsidies, preferential electricity tariffs,
etc., for shallow geothermal projects, stimulating
market participation. Third, technology has
gradually matured: Ground source heat pump
technology has continuously advanced,
improving the utilization efficiency of shallow
geothermal energy and reducing equipment
costs and operational energy consumption,
making its development more economically
feasible. Fourth, significant environmental
advantages are the incentives. The development
and utilization process of shallow geothermal
energy produces almost no greenhouse gas
emissions or pollutants, meeting current
environmental protection requirements, helping
improve environmental quality, and reducing
atmospheric pollution issues like smog. Under
the "dual carbon" goals, its environmental
advantages are even more prominent, garnering
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increasing attention and importance. Fifth,
shallow geothermal energy generates triple
supplies, i.e., heating, cooling, and domestic hot
water. Moreover, the more heating provided in
winter and cooling in summer, the stronger the
thermal/cold recovery capacity of the geological
body providing the heat/cold source. Sixth, large
amounts of surface water, domestic sewage,
mine drainage, and springs can all be utilized as
water sources for applying heat pump technology
to solve the heating and cooling of buildings,
contributing to conservation of a significant
proportion of energies in China.

In the future, the large-scale application of
shallow geothermal energy for clean urban
heating faces numerous opportunities. As the
energy transition accelerates, demand for clean
heating continues to rise. Shallow geothermal
energy, as a relatively stable renewable, with its
significant advantages for clean heating, shows
broad application prospects driven by winter
heating needs in the north and winter warmth
needs in the south. Integrating geothermal
energy supply pipelines into urban renewal and
infrastructure construction can not only reduce
costs and improve energy efficiency but also
create opportunities for large-scale application in
urban clean heating. Whether for new buildings,
parks, urban area infrastructure, or the renovation
of old urban districts, shallow geothermal
heating can be a key renovation direction,
thereby enhancing the cleanliness of heating
and cooling and providing vast space for large-
scale construction of such systems. Furthermore,
with the advancement of regional energy matrix
construction, shallow geothermal heating and
cooling systems can interconnect with other
energy systems, optimize energy allocation,
further enhance energy utilization efficiency and
system stability, thus expanding their application
scenarios. Especially in northern winter heating
regions, vigorously promoting the replacement of
fossil fuel heating with shallow geothermal energy
and developing the emerging green industry of



integrated heat pump heating and cooling should
be prioritized. Especially in northern winter
heating regions, vigorous promotion should be
given to replacing fossil fuel heating with shallow
geothermal energy, developing an emerging
green industry of integrated heating and cooling.

However, large-scale promotion of shallow
geothermal energy also faces several key
challenges. Technically, although ground source
heat pump technology continues to advance, in
areas with complex geological conditions, such
as regions with extensive bedrock distribution,
system design and construction are difficult,
and drilling is challenging, which severely
hinders the smooth implementation of projects.
Economically, the initial investment cost for
shallow geothermal projects is relatively high,
including drilling, equipment purchase, and
installation expenses. For enterprises or regions
with weaker financial strength, the upfront
investment pressure is significant. Moreover, the
cost of shallow geothermal heating and cooling
in some areas is not yet clearly advantageous
compared to traditional heating costs, which
somewhat weakens its market competitiveness.
Regarding standards, regulations, and
supervision: The shallow geothermal heating
industry lacks comprehensive, unified
standards. Issues of missing standards exist
in project design, construction, acceptance,
and operation management, leading to
inconsistent project quality and seriously
affecting the industry's healthy development.
Simultaneously, supervision over key issues
like environmental impact and groundwater
reinjection during development and utilization
is insufficient. Additionally, public awareness
of shallow geothermal energy is low, and there
are many doubts about the safety and reliability
of its development and utilization, which also
significantly affects the promotion and application
of shallow geothermal heating projects.
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At the beginning of this year, Beijing Municipality
released the Implementation Measures for the
Pilot Reform of Water Resource Tax in Beijing,
which further clarifies the scientific categorization
and utilization along with the strict standardized
management of groundwater. This ensures the
robust and orderly development of shallow
geothermal energy as a replacement for fossil
fuels.

Interviewer: As enterprises focused on
shallow geothermal energy heating, in which
directions should they focus their efforts next
to better respond to the national call for energy
conservation and environmental protection and
promote the healthy development of the shallow
geothermal heating industry? What suggestions
do you have?

Wu Qiang: To actively respond to the national
call for energy conservation and environmental
protection and promote the healthy development
of the industry, the heat pump heating sector
requires integrated technologies such as
innovative shallow geothermal energy collection
exemplified by the "single well circulation
heat exchange geothermal energy collection
100% reinjection system" that ensures reliable
operation even under the harshest winter
conditions in northern China. Enterprises
should focus efforts in the following directions:
Increase R&D investment to develop efficient
drilling technologies for complex geological
conditions and optimize ground source heat
pump systems, enhancing energy utilization
efficiency, reducing energy consumption, and
improving project adaptability and economic
viability. Strengthen collaboration with research
institutions and universities to establish an
industry-academia-research-application
integrated innovation mechanism, accelerate
the transformation of scientific and technological
achievements, and maintain technological
leadership. Simultaneously, improve the
operation and maintenance management of
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shallow geothermal energy utilization systems.
Employ modern information and sensing control
technologies such as the Internet and intelligent
monitoring to conduct real-time monitoring and
analysis of operational parameters, promptly
resolve issues, ensure safe, stable, and efficient
system operation, and enhance heating/cooling
quality and service levels. Strictly comply with
laws, regulations, and standards, implementing
measures to protect groundwater resources,
soil, and the aquatic environment to achieve
sustainable development and utilization of
shallow geothermal energy. Furthermore,
rigorously control project quality by establishing
comprehensive quality management systems
to ensure stable and reliable project operation.
Actively participate in the formulation of industry
standards, promoting unified and standardized
industry norms to elevate the overall engineering
quality level of the sector and build a positive
corporate brand image. Enterprises should also
actively engage in energy internet construction,
collaborating with other energy companies to
achieve synergistic complementarity between
shallow geothermal energy and other energy
sources, improve comprehensive energy
utilization efficiency, integrate into the broader
energy development landscape, and contribute
greater strength to the national cause of energy
conservation and environmental protection.
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POLICY STUDY

Promoting Efficient and Clean Heating with
Geothermal Energy Heat Pumps in Northern
China and Accelerating the Development of

Industries

Integrated Heating-Cooling Emerging Green

——Guided by the "Action Plan for Promoting High-Quality
Development of the Heat Pump Industry' to Enhance

Understanding and Plan Work

Author: Yang Mingzhong

In March 2025, to thoroughly implement the spirit
of the 20th National Congress of the Communist
Party of China and its Second and Third Plenary
Sessions, and to earnestly execute the decisions
and deployments of the Party Central Committee
and the State Council, the National Development
and Reform Commission and other departments
formulated and issued the "Action Plan for
Promoting High-Quality Development of the Heat
Pump Industry" (hereinafter referred to as the
"Action Plan") (NDRC Resource and Environment
[2025] No. 313). The "Action Plan" clarifies the
overall requirements for promoting the high-
quality development of the heat pump industry
and sets work goals for 2030. It outlines the main
pathways for the application of heat pumps in
sectors such as construction, industry, agriculture,
and transportation, based on technological
development levels and industry characteristics.
Additionally, it emphasizes tasks for quality
improvement and upgrading across the entire
lifecycle of heat pumps, including design, R&D,
manufacturing, equipment updates, and disposal.
The introduction of this "Action Plan" is of great
significance for the promotion of the heat pump

industry and China's energy conservation and
carbon reduction efforts. Geothermal energy
heat pump heating, as a stable and efficient clean
heating method, is now poised for accelerated
development.

I. The Significant Importance of the
Heat Pump Industry

A heat pump is a highly efficient energy
conversion device that can transform low-grade
thermal energy into high-grade thermal energy
with minimal electricity input, meeting the
heating demands of production and daily life
while significantly improving energy utilization
efficiency. Highly efficient geothermal energy heat
pumps can achieve the effect of using 1 kWh of
electricity to obtain the equivalent of 4 kWh of
heat for building heating. In northern China, this
can ensure 100% heating coverage for buildings
with only 50% of the energy consumption of coal-
fired systems, achieving zero emissions at the
regional level.
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Il. Efficient and Clean Heating with
Geothermal Energy Heat Pumps
Supports Heat Pump Efficiency
Improvement

The "Action Plan" states, "Strive to achieve
a 20% or higher improvement in the energy
efficiency of key heat pump products by
2030, while continuously enhancing heat
pump manufacturing and technological R&D
capabilities." With continuous breakthroughs
in hardware technologies such as compressors,
heat exchangers, and control systems, the
energy efficiency of heat pump products will also
improve. However, the efficiency of a heat pump
system depends not only on the performance of
the heat pump itself but also on the temperature
grade and stability of the low-temperature heat
source at the energy collection end. Compared
to air-source heat pumps that rely on the low
ambient temperatures (often below zero degrees
Celsius) of northern China in winter, shallow
geothermal energy heat pumps can stably
provide a heat source of 10-15° C, significantly
improving the system's energy efficiency ratio
and maximizing the performance advantages
of the heat pump host. Moreover, the stable
temperature ensures that the system remains
reliable even in extreme cold weather. Therefore,
efficient and clean heating with geothermal
energy heat pumps will better meet the
requirements of the "Action Plan" and support
the improvement of heat pump system efficiency.

Ill. Encouraging Large-Scale Application
of Heat Pump Heating in Multiple
Scenarios

The "Action Plan" proposes increasing the
promotion and application of heat pumps from
multiple dimensions, tailored to local conditions.
It supports replacing coal-fired boilers and
scattered coal burning with heat pumps, actively
promotes industrial applications, expands the
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scope of use in agriculture and transportation,
and initiates updates and retrofits of inefficient
existing heat pumps.

After more than 20 years of development, the
geothermal energy heat pump heating industry
has established successful application cases in
various scenarios and accumulated a substantial
customer base with retrofit needs. For example,
HYY has developed geothermal energy heat
pump environmental systems suitable for urban
centralized heating and ground source energy
treasure systems for rural household heating.
These systems can fully replace coal without
increasing user costs. Beyond conventional
applications in residential, office, and commercial
buildings, they have also been successfully
deployed in industrial plants, agricultural
greenhouses, and highway toll stations and
service areas, demonstrating the conditions for
large-scale development across different heating
sectors.

IV. Promoting Quality Improvement and
Upgrading of the Geothermal Energy
Heat Pump Industry

The "Action Plan" sets new requirements for
heat pump design and manufacturing, including
"miniaturization and ease of installation" and
"providing users with integrated, customized
heating and cooling solutions." HYY's ground
source energy treasure product integrates the
heat pump, circulation pump, and electrical
control system into a single module. The smallest
specification can serve rooms as small as a
dozen square meters. Users can simply install
it and operate it with a remote control, turning
it on or off as needed. This makes efficient heat
pump heating and cooling accessible to rural
households, offering a worry-free, labor-saving,
cost-effective, and energy-saving solution at a
lower cost than coal burning. HYY's geothermal
energy heat pump systems also feature



HERF>)

customized modular products that can be quickly
assembled to meet users' heating and cooling
needs.

The "Action Plan" also emphasizes improving the
professional level of operation and maintenance,
guiding heat pump manufacturers to transition
from equipment suppliers to system integrators,
and establishing installation, operation, and
maintenance teams and service systems to
ensure stable and efficient heat pump operation.

Heating is a major issue affecting millions of
households and the national economy, requiring
basic temperature guarantees even in extreme
cold weather. Therefore, the stable operation
and effective maintenance of heat pump systems
are crucial. This is not only the foundation for
ensuring heat pump heating functions in extreme
cold but also a key factor in promoting regional
industrial development of heat pump heating.
Building a complete industrial system covering
heat pump (and accessory) manufacturing,
sales, installation, and operation provides
strong support for heat pump heating. Since
its inception, HYY has adhered to and practiced
the concept of full-process service. The group
includes a professional heat pump factory
with processing capabilities, as well as design,
construction, drilling, and operation teams with
professional qualifications. Through an efficient
and unified operation and maintenance center
platform, HYY provides users with high-quality
services covering the entire industrial chain.
In the new era, HYY is replicating this model in
other regions through regional development
cooperation, achieving comprehensive industrial
quality improvement and upgrading from
manufacturing to service systems.

POLICY STUDY

V. The Foundation for Accelerating the
Development of Integrated Heating-
Cooling Emerging Green Industries with
Geothermal Energy Heat Pumps

The "Action Plan" states: Strengthen
comprehensive policy support, encourage
relevant units to adopt efficient heat pump
technologies and products listed in the "Green
Technology Promotion Catalog", "National Key
Low-Carbon Technology Promotion Catalog", and
"National Industrial and Informatization Energy
Conservation and Carbon Reduction Technology
Equipment Recommendation Catalog", and
explore incorporating heat pump-related projects
into the support direction of green and low-
carbon advanced technology demonstration
projects.

HYY's "The technique of single well circulation
heat exchange geothermal energy collection"
was included in the National Development and
Reform Commission's "National Key Energy
Conservation and Low-Carbon Technology
Promotion Catalog (2015 Edition)", the
Beijing Municipal Development and Reform
Commission's "Beijing 2017 Energy Conservation
and Low-Carbon Technology Products and
Demonstration Case Recommendation Catalog",
and the National Energy Conservation Center's
third "Key Energy Conservation Technology
Application Case Studies (2021-2022)".
Additionally, HYY's ground source energy treasure
product was successfully included in the "Beijing
2015 Energy Conservation and Low-Carbon
Technology Product Recommendation Catalog"
and the "Beijing Energy Conservation Technology
Product Recommendation Catalog (2020
Edition)".
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The "Action Plan" states: Leverage the leading
and supporting role of standards, promote
research on heat pump application standards
in the construction sector, clarify heat pump
performance coefficients for different building
climate zones, and accelerate the improvement
of heat pump performance requirements.

In addition to participating in the compilation
of national standards such as the "Technical
Code for Ground-Source Heat Pump Systems"
(GB50366) and other industry regulations, HYY
also led the drafting of the Beijing local standard
"Technical code for single well of geothermal
energy collection with circulation heat exchange"
(DB11/T 935) and the group standard "Heating
heat pumps" (T/BAEE019-2023). Among these,

38

"Heating heat pumps" sets higher requirements
for heat pump products from the perspective of
heating guarantees in different climate zones.

The introduction of the "Action Plan for
Promoting High-Quality Development of the Heat
Pump Industry" marks a new stage of innovation-
driven, high-quality development for China's heat
pump industry. It will promote efficient and clean
heating with geothermal energy heat pumps in
northern China and accelerate the development
of integrated heating-cooling emerging green
industries. This will open a milestone chapter in
China's efforts to achieve the "dual carbon" goals,
improve the quality of life for its people, realize
energy production and consumption revolution,
and revolutionize rural lifestyles.
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POLICY STUDY

Diligent Study and Practice in

——A Side Note on Eversource Science & Technology
Development Group held a symposium on Studying the
Action Plan for Promoting High-Quality Development of

the Heat Pump Industry

by: Zhou Bin

Against the backdrop of global energy transition
and China's dual-carbon goals, the heat pump
industry is facing new opportunities and challenges.
To actively respond to national policy calls
and thoroughly implement the Action Plan for
Promoting High-Quality Development of the Heat
Pump Industry (hereinafter referred to as the Action
Plan), HYY organized a symposium on May 21, 2025,
to explore the opportunities and strategies brought
by the Action Plan.

At the symposium, Yang Mingzhong, President of
HYY, emphasized: "The introduction of the Action
Plan outlines a clear development blueprint for
the entire heat pump industry. For our company,
this is not only an opportunity to achieve better
development but also a significant responsibility.
We must deeply comprehend the spirit of the plan
and integrate it into daily management and long-
term development planning. Through practical
actions, we will continue to deepen our expertise
in the heat pump field and contribute to the high-
quality development of the industry."

During the symposium, participants actively
shared their understanding and insights on the
Pllan, offering suggestions and recommendations
for the company's development under the new
circumstances:

1. Due to the directional nature of energy
conversion, high-grade energy will eventually
transform into low-grade energy during use. Only
heat pump technology can utilize a small amount
of high-grade energy to elevate low-grade energy
to high-grade energy, highlighting its immense
significance. As both a producer and user of heat
pumps (applied in system integration), HYY has
consistently prioritized the development and
utilization of heat pump technology since its
establishment in 2000. Moving forward, greater
attention will be put into cutting-edge technologies
in the heat pump field, and continuous
innovation is essential to enhance the company's
competitiveness.

2. HYY's the technique of single well circulation
heat exchange geothermal energy collection was
included in the National Key Energy-Saving and
Low-Carbon Technology Promotion Catalog (2015
Edition) by the National Development and Reform
Commission, the Beijing Municipal 2017 Energy-
Saving and Low-Carbon Technology Products and
Demonstration Case Recommendation Catalog
by the Beijing Municipal Development and Reform
Commission, and the Third Edition of Key Energy-
Saving Technology Application Case Studies
(2021-2022) by the National Energy Conservation
Center. Additionally, the company's Ground source
heating device was successfully listed in the Beijing
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Municipal 2015 Energy-Saving and Low-Carbon
Technology Product Recommendation Catalog and
the Beijing Municipal Energy-Saving Technology
Product Recommendation Catalog (2020 Edition).
These honors reflect the outstanding advantages of
HYY's geothermal heat pump heating technology in
energy conservation and carbon reduction. In the
future, the company will focus on the Action Plan's
task of "improving and upgrading the heat pump
industry" to comprehensively advance related work
and further enhance the energy-saving and carbon-
reducing performance of geothermal heat pump
heating products.

3. Since launching heat pump R&D and mass
production in 2002, HYY's product portfolio now
includes the Ground source energy treasure
for rural household heating and a full range of
geothermal heat pump products for centralized
heating. Currently, the company is prioritizing
the standardization of geothermal heat pump
system products, developing a complete series
of standardized and modular products across
three categories: geothermal energy heat pump
environmental system, ground-source energy
heating device system, and distributed geothermal
energy cooling and heating source station. This will
better facilitate large-scale applications tailored to
local conditions.

4. The Action Plan proposes "deepening
international cooperation in the heat pump
field" as a safeguard measure. HYY has already
implemented geothermal heat pump projects
in locations such as the Lincoln City Court Law
Enforcement Training Center in the U.S., the David
City Nursing Home, Hershey School, and Chase
County School. Among these, the Hershey School
project won the U.S. Environmental Protection
Agency's (EPA) Energy Star Award, and a paper
centered on this project received the Best Paper
Award at the 2003 International Geothermal
Resources Council (IGRC) Annual Meeting in
Monterrey, Mexico. The David City Nursing Home
project was awarded the Technology Excellence
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Award by the American Society of Heating,
Refrigerating and Air-Conditioning Engineers
(ASHRAE). Additionally, three of the company's
papers were included in the proceedings of the
2023 World Geothermal Congress (WGC2023). In
2025, based on market research on geothermal
heat pump heating abroad, HYY officially began
exploring the North American market and is now
accelerating progress to achieve more phased
results.

5. The Action Plan explicitly calls for "extensive
and in-depth promotion of heat pump application
practices to raise social awareness." Over the years,
HYY has relied on its corporate website, the China
Geothermal Energy journal, self-media platforms,
and other online channels, combined with offline
scenarios such as exhibitions and retail stores, to
comprehensively promote practical application
cases of geothermal heat pump heating. This
has significantly improved public awareness of
geothermal heat pumps. Moving forward, the
company will focus on establishing the Beijing
Heat Pump Heating and Cooling Operation and
Maintenance Big Data Service Platform, integrating
planning, design, production, construction, and
operation services to provide comprehensive
support for customers and professionals, thereby
driving the development of the ground-source heat
pump industry.

Participants unanimously agreed that the
implementation of the Action Plan presents
a significant opportunity for the company's
development, as well as a long-term and
challenging task. All departments must work
closely together, pooling their strengths to
translate the requirements of the Action Plan into
concrete actions. By driving development through
innovation and winning the market with quality,
HYY will actively fulfill its social responsibilities,
contributing its wisdom and strength to the green
and low-carbon development of the heating
industry and the realization of the nation's dual-
carbon goals.
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"Implementation Measures for the Pilot

Reform of Water Resource Tax in Beijing"

China Geothermal Energy Editorial Department

The Ministry of Finance, the State Taxation
Administration, and the Ministry of Water
Resources jointly issued the Implementation
Measures for the Pilot Reform of Water Resource
Tax, specifying that the nationwide pilot program
replacing water resource fees with taxes will
be fully implemented starting December 1,
2024. Beijing responded swiftly and actively
advanced related work, officially releasing the
Implementation Measures for the Pilot Reform of
Water Resource Tax in Beijing (hereinafter referred
to as the Measures) on January 22, 2025. This
move marks a significant step forward in Beijing's
water resource management and utilization.

As one of the national pilot cities for water
resource tax reform, Beijing’ s policy not only
demonstrates a proactive response to national
directives but also serves as a crucial practice in
promoting sustainable water resource utilization
and advancing ecological civilization. We warmly
welcome this initiative and anticipate that it
will bring new momentum to the development
and utilization of shallow geothermal energy
and water resource management in Beijing and
across the country, while also fostering promising
prospects for the clean heating industry powered
by heat pumps.

I. Significant Implications of Water
Resource Tax Reform

Water resources are fundamental to socioeconomic
development and a critical component of the
ecological environment. With rapid economic
growth and urbanization, Beijing faces multiple
challenges. Effectively managing and rationally
utilizing water resources has become a key issue
for the city's sustainable development.

The core objective of water resource tax reform
is to regulate the exploitation and use of water
resources through fiscal leverage, promoting
conservation and protection. Compared to the
previous water resource fee system, the tax
approach carries stronger legal binding force and
regulatory power. By leveraging taxation, the
reform encourages enterprises and individuals
to value and utilize water resources more
scientifically and efficiently, reducing waste and
pollution.

Water is not only a vital resource but also a carrier
and medium for other resources, such as heat.
While ensuring proper water resource management,
the Measures create favorable conditions for the
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utilization of other water-carried resources. The
implementation of the Measures will significantly
reduce the costs of adopting shallow geothermal
energy for clean heating, accelerating the
industrialization of sustainable heating solutions.

Il. Highlights and Innovations of the
Measures

Building on the experiences of other pilot regions
and tailored to Beijing's specific conditions, the
Measures introduce several innovative initiatives:

1. Differentiated Tax Rates: Based on thorough
research and classification of water resource users,
the Measures establish differentiated tax rates
according to water usage purposes and regional
variations. Industries with high water consumption
and those exceeding allocated quotas face
proportionally higher tax rates to incentivize water-
saving measures. In contrast, agricultural and
residential water use are subject to relatively lower
rates. Notably, a fee of 0.8 yuan per thousand tons is
set for clean heating systems using geothermal heat
pumps with 100% reinjection, reflecting the policy's
scientific, fair, and reasonable design.

2. Enhanced Water Resource Monitoring and
Management: The Measures mandate the
strengthening of water resource monitoring systems,
leveraging modern information technology to
achieve full-process oversight of water extraction and
discharge. This will improve the precision of water
resource management and ensure the effective
implementation of tax policies.

3. Encouragement of Water-Saving Technologies and
Innovation: The Measures propose tax incentives for
enterprises adopting water-saving technologies and
equipment, encouraging innovation to reduce water
consumption. This not only helps lower operational
costs but also drives the development and adoption
of water-saving technologies.

4. Increased Public Participation and Oversight:

The Measures emphasize the importance of public
engagement, encouraging societal oversight of
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water resource management and tax policies.
Transparency and public involvement will enhance
the credibility and fairness of policy execution.

lll. Our Expectations

The release of the Measures marks a solid step
forward in Beijing's water resource management. We
anticipate this policy will achieve notable outcomes
in the following areas:

1. Promoting Water Conservation and Protection:
Taxation will effectively curb over-exploitation and
waste of water resources, fostering a societal culture
of water conservation.

2. Driving Industrial Structure Optimization:
Differentiated tax rates will incentivize water-
intensive industries to accelerate transformation
and upgrading, steering Beijing's industrial structure
toward greener and low-carbon development. For
the heat pump heating industry, it will promote
the healthy advancement of 100% reinjection
technologjes.

3. Improving Water Environment Quality: Enhanced
monitoring and management will reduce water
pollution discharges, improving Beijing's water
environment and providing cleaner water resources
for residents.

4. Providing Replicable National Experience: As a
pilot city for national water resource tax reform,
Beijing's practices will offer valuable lessons for other
regions, advancing the nationwide rollout of water
resource tax reform.

5. Toward a Sustainable Future: The government
must improve water resource measurement systems,
strengthen stable water quality monitoring, and
scientifically define 100% reinjection standards. Multi-
department collaboration is essential to streamline
approval processes for geothermal heat pump
systems with 100% reinjection in the heating industry.
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Single Well Circulation Heat Exchange

Geothermal Energy Collection Technology

and Its Applications

Authors: Zhang Wei, Li Dagiu

Abstract: This paper introduces the 100%
reinjection single well circulation heat exchange
geothermal energy collection technology, an
original innovation from Beijing's Zhongguancun.
It elaborates on the technical principles and
features, and validates the feasibility and
reliability of this technology in groundwater
protection, system stability, and heating/cooling
efficiency through demonstration projects such as
the "Sibolian Engineers' Dormitory" (water quality
monitoring data), the "Affiliated Hospital of
Chengde Medical University" renovation project,
and the "Zhongguancun No. 3 Primary School"
project. The study provides a new pathway for
shallow geothermal energy development.

Keywords: Geothermal energy collection; Single
well circulation; 100% reinjection; Shallow
geothermal energy; Water quality monitoring

I. Technology Overview

1.1 Origin and Positioning

The 100% reinjection single well circulation
heat exchange geothermal energy collection
technology is an original innovation from
Zhongguancun, Beijing. Using groundwater as the
medium, it achieves 100% same-well reinjection
through a closed pressurization system, collecting
low-temperature thermal energy from shallow

underground rock and soil layers to provide
heating, cooling, and domestic hot water for
buildings, unaffected by weather conditions.

1.2 Technical Principle

The sealed module inside the collection well
divides the well into three zones: pressurized
reinjection, sealed, and extraction. Well water
is pumped from the extraction zone by a
submersible pump, releases/absorbs heat via
the heat pump unit, and then returns to the
pressurized reinjection zone for heat exchange
with the rock and soil. It then re-enters the
extraction zone through the filter pipe, completing
the single well circulation heat exchange process.

1.3 Technical Features

« Efficient Reinjection: 100% same-well reinjection
with no groundwater consumption or pollution,
solving traditional reinjection challenges.

« Environmental Safety: Prevents geological
hazards such as collapse and sand migration
while protecting groundwater quality.

« Strong Adaptability: Suitable for various strata,

including gravel, rock, and silt, with single well
heat exchange capacity up to 500 kW.
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Il. Water Quality Monitoring Analysis of
Demonstration Projects

2.1 Monitoring Plan

+ Project Overview: The monitoring target
was the single well circulation heat exchange
geothermal energy collection well at the "Sibolian
Engineers' Dormitory" demonstration project,
with a monitoring period from 2001 to 2015.

+ Monitoring Indicators: Covered 30 parameters,
including water temperature, pH, and turbidity,
evaluated according to the Groundwater Quality
Standards (GB/T 14848-93, updated to GB/T
14848-2017).

« Monitoring Frequency: 22 tests in 2001, 12 in
2002, and 4 annually from 2004 onward (2 during
heating season, 2 during cooling season).

2.2 Monitoring Results

« Initial State (2001): Water quality met Class I
or lll groundwater standards, with a temperature
difference of 3.2° C between extracted and
reinjected water.

» Long-Term Trends (2001-2015): No significant
changes in monitored parameters (e.g., pH,
turbidity, total hardness), consistently meeting
Class II/1ll standards, proving no adverse impact
on groundwater quality.
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lll. Engineering Application Cases

3.1 Zhongguancun No. 3 Primary School
Wanliu Campus Project

3.1.1 Project Background

Located in Beijing's Haidian District (cold climate
zone, coarse gravel stratum), the project (total
area: 45,952 m?) adopted HYY geothermal
heat pump environmental system with 100%
reinjection single well technology for heating,
cooling, and domestic hot water.

Approved by Beijing Water Authority in 2014 for
experimental application, long-term monitoring
confirmed no groundwater impact, aligning with
strict water resource policies (e.g., State Council
Document [2012] No. 3).

On July 20, 2016, the Beijing Energy Conservation
and Environmental Protection Association
organized experts to evaluate the application
of the technique of single well circulation heat
exchange geothermal energy collection at
Zhongguancun Third Primary School's Wanliu
Campus project. After thorough discussion and
questioning, the experts formed the following
evaluation opinions:

1. The technology of single well circulation
heat exchange geothermal energy collection is
wholly owned by China in core technology and
intellectual property rights. This technology
relies on water as the medium, leveraging the
pressure difference in the geothermal heat
exchange collection system to achieve same-layer
reinjection and source-sink unity for circulating
water exchange, thereby collecting shallow
geothermal energy. Under dynamic equilibrium,
it enables the cyclic utilization of natural energy.
The entire process of geothermal energy
collection and utilization involves no water loss,
pollution, or geological hazards. This achievement
promotes the realization of green energy heating
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in the new era. The Single well of geothermal
energy collection with circulation heat exchange
system demonstrates strong design adaptability
for various geological conditions and broad
applicability. As an original Chinese renewable
energy application technology, it has been
exported overseas and received the U.S. "Energy
Star Award".

2. The Zhongguancun Third Primary School
Wanliu North Campus project utilizing this
technology strictly followed the requirements of
the "Approval from the Beijing Water Authority
on Conducting Application Experiments for the
Technical Code for single well of geothermal
energy collection with circulation heat
exchange". On September 26, 2014, the project's
implementation plan and monitoring plan passed
expert review. Construction commenced on
November 28, 2014. Under the full supervision
and guidance of the Beijing Energy Conservation
and Environmental Protection Association as
the third-party institution and its experts, the
experimental project was completed and began
trial operation for winter heating on November
11, 2015, according to the approved plans.
Relevant monitoring data was publicly disclosed,
and operational status was regularly reported to
the Beijing Water Authority. Results confirmed no
impact on water source safety.

3. HYY commissioned the professional institution
"Beijing Water Environment Monitoring Center"
to conduct regular water quality testing before
and after the project. Results showed that the
water quality parameters of the Single well of
geothermal energy collection with circulation
heat exchange did not undergo significant
changes during the heating operation period.
The water quality evaluation results remained
consistent with the initial water quality,
confirming no adverse impact on groundwater
quality. This aligns with all previous assessments
by water experts. The entire process of the

TECHNICAL DISCUSSION

Single well of geothermal energy collection with
circulation heat exchange involved no water loss,
pollution, or geological hazards.

4. The implementation of the Geothermal
energy heat pump environmental system (Single
well circulation ground source heat pump
environmental system) project at Zhongguancun
Third Primary School Wanliu Campus complies
with relevant regulations including the State
Council Opinions on Implementing the Strictest
Water Resources Management System (Guo Fa
[2012] No. 3), the Beijing Municipal Committee
of the CPC and Beijing Municipal People's
Government Opinions on Further Reform and
Development of Water Management (Jing Fa
[2011] No. 9), and the Beijing Municipal People's
Government Opinions on Implementing the
Strictest Water Resources Management System
(Jing Zheng Fa [2012] No. 25). The project's
operational information disclosure is transparent
and fair, making it a model example of the Beijing
Water Authority's effective implementation
of strict water resources management and
protection. This experimental project provides a
scientific basis for establishing a post-evaluation
system for geothermal heat pump heating
projects, ensuring the scientific utilization of
shallow geothermal energy, and facilitating
the transition from traditional energy heating
to an integrated geothermal cooling/heating
green industry. It offers valuable reference for
the government to strengthen operational
supervision, implement innovative applied
technologies, and support Beijing's efforts to
reduce coal consumption and accelerate clean
energy construction.
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5. Expert Recommendations: The participating
experts unanimously agreed to submit
recommendations to relevant departments to
promote the utilization and development of
the technique of single well circulation heat
exchange geothermal energy collection. The
Beijing Water Authority should continue to
thoroughly implement the Beijing Municipal
People's Government Opinions on Implementing
the Strictest Water Resources Management
System (Jing Zheng Fa [2012] No. 25). Projects
involving shallow geothermal energy utilization
should prioritize the use of technology of single
well circulation heat exchange geothermal energy
collection. Projects approved and recorded by
the Water Authority should be publicly disclosed,
with third-party institutions assigned for full-
process tracking, inspection, and acceptance.
The Water Authority should conduct random
checks and address issues promptly. Government
departments such as the Municipal Development
and Reform Commission and the Municipal
Environmental Protection Bureau should
incorporate the promotion of the Geothermal
energy heat pump environmental system into
haze control initiatives and efficient rural coal-to-
electricity replacement projects. The Municipal
Government should lead by example in large-
scale demonstration: It is recommended that
the Beijing Subcenter prioritize adopting the
Geothermal energy heat pump environmental
system, establishing it as a green demonstration
project for renewable energy heating in the
new era. The Single well of geothermal energy
collection with circulation heat exchange system
represents a scientifically innovative heat
exchange technology, fundamentally distinct
from traditional water extraction wells. It is
recommended that the Beijing Water Authority
provide strong support from an innovation
perspective in its management.
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3.2 Chengde Medical University Affiliated
Hospital Project

3.2.1 Project Background

The Chengde Medical University Affiliated Hospital
is located in Chengde City, Hebei Province, within
a cold climate region. The stratum lithology is
predominantly rock. The project covers a heating
area of 19,000 square meters and a cooling
area of 79,000 square meters. The hospital's
original shallow geothermal energy collection
system consisted of 18 wells operating on a "one
extraction well with multiple reinjection wells"
principle. By early 2018, 8 of these 18 wells had
been decommissioned due to issues like failed
reinjection, leading to the direct discharge of
heat-exchanged groundwater into the municipal
sewage pipeline.

Faced with these problems, the hospital
conducted a comparative analysis of various
solutions. It ultimately decided to adopt EVER
SOURCE SCIENCE & TECHNOLOGY DEVELOPMENT
GROUP CO., LTD. (HYY)'s 100% reinjection Single
well circulation heat exchange geothermal energy
collection technology to replace the original
pumping well system with multiple reinjection
wells, thereby resolving the issues plaguing the
collection system. As HYY is the patent inventor
and holder of the Single well circulation heat
exchange technology, and after obtaining relevant
approvals, the project utilized a single-source
procurement method for bidding.
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3.2.2 Retrofitting Solution

Technology Selection: Employed HYY's 100%
reinjection Single well circulation heat exchange
geothermal energy collection technology.
Retrofitted 11 existing wells and drilled 7 new
wells. The designed well depth was 60 meters,
with a single well heat exchange capacity of 200
kW in winter and 300 kW in summer.

Implementation Outcome: Since the retrofit's
completion in 2018, the system has operated
stably. Key parameters include a total circulation
flow rate of 540 m3/h, supply water temperature
of 15.3°C, return water temperature of 13.1°C,
and indoor temperatures maintained between
18-22°C. The system achieves 100% reinjection
with no geological safety concerns, such as
surface subsidence. This solution successfully
addressed the persistent challenges in the shallow
geothermal energy industry-difficult reinjection
and efficient energy collection in strata with poor
permeability.

TECHNICAL DISCUSSION

4. Conclusions and Prospects

The 100% reinjection single well technology
enables eco-friendly, efficient shallow geothermal
energy utilization. Validated by long-term
projects, it excels in water/geological protection
and energy efficiency. Future applications across
diverse geological conditions can further support
clean heating and renewable energy goals.
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Ever Source Science & Technology
Development Group
Promotes Transformation and Transition to
Comprehensively Standardized Application of
Geothermal Energy Heat Pump for Efficient

and Clean Heating

Author: He Tianyue

Introduction: Twenty-Five Years of Deep-
rooted Growth in Geothermal Energy Heat
Pumps Heating Industry, Lead a New Chapter
in Standardized Development

Since its establishment in 2000, HYY has
consistently focused on the development
and utilization of shallow geothermal energy,
committed to providing efficient and clean
alternative energy solutions for heating in
northern China. Over the past twenty-five
years, HYY has accumulated extensive industry
experience from technological R&D to engineering
practices, successfully applying geothermal
heat pump technology to clean heating projects
in multiple regions of northern China. With the
deepening of China's "dual carbon" goals and
the high-quality development requirements
of the clean energy industry, HYY decided to
implement a major strategic transformation at
this critical juncture in 2025 - shifting from the
traditional engineering model to a comprehensive
standardized and scaled development path.
Through regional agencies and exclusive project
agency models, HYY aims to develop efficient
and clean geothermal heat pump heating for
northern winters, promoting the emerging green
industry of integrated heating and cooling. This
"transformation and transition" is not only an
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adjustment in corporate strategy but also an
innovative exploration of industry development
models, marking HYY's entry into a new phase of
standardized and scaled development.

I. Background of Strategic Transformation:
The Inevitable Shift from Project-Driven
to Standards-Led Development

HYY's twenty-five-year development journey
has witnessed the complete process of China's
shallow geothermal energy development and
utilization, from technological exploration to
large-scale application. In the early stages, the
group primarily promoted geothermal heat pump
technology by undertaking specific engineering
projects. While this model ensured technical
quality and implementation effectiveness for each
project, it also had obvious limitations, making it
difficult to quickly respond to the urgent national
demand for clean energy alternatives. As HYY's
technological system matured and its brand
influence grew, the traditional engineering model
could no longer meet market needs.

At the same time, national energy restructuring
and environmental protection policies have
imposed higher requirements for clean heating.
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The Clean Winter Heating Plan for Northern
Regions (2017-2021) explicitly called for vigorous
development of renewable energy heating,
aiming for clean heating to account for over
80% by 2025. This policy direction provides vast
market opportunities for geothermal heat pump
technology but also imposes strict requirements
for its standardized and regulated application.
The industry urgently needs unified technical
standards and service systems to avoid technical
risks and market chaos caused by disorderly
development.

Against this backdrop, HYY decided to implement
a strategic transformation, shifting its focus from
engineering projects to standard formulation
and model innovation. By establishing a
comprehensive regional agency and exclusive
project agency system, HYY aims to promote
standardized technical solutions and business
models, enabling the rapid adoption of efficient
and clean geothermal heat pump heating
technology. This transformation is not only
necessary for the company's own development
but also a critical measure to promote healthy
and orderly industry growth.

Il. Standardization System Construction:
Creating a Replicable and Scalable
Market Development Model

The core of HYY's comprehensive standardization
lies in establishing a complete and replicable set
of technical standards and business systems.
To this end, the company has formulated
the Exclusive Customized Service Regional
Development Cooperation General Manager
Standard Agreement, Regional Development
Cooperation Agreement, and Exclusive Project
Agency Standard Agreement. These documents
not only standardize the rights and obligations
of both parties but also solidify HYY's twenty-
five years of accumulated technical expertise,
management methods, and service systems
into standardized operational procedures. This
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ensures that agencies of different scales and
regions can provide high-quality geothermal
heat pump heating services according to uniform
standards.

In terms of market development models, the
following cooperation models are offered:

1. Exclusive Project Agency: A traditional business
model with a standard project pricing system,
including agency cost price, agency contract
price, and HYY market guidance price.

2. Regional Development Partner: Payment of
technical service fees to provide continuous
services for heating regions covering 570 million
people, fostering green industries in heating
areas.

3. Three Types of Standardized System Products
for HYY's Efficient and Clean Geothermal Heat
Pump Heating:

(1) Distributed geothermal heat pump
environmental systems for urban centralized
heating.

(2) Ground energy heat treasure systems for
rural decentralized independent metering
and room-by-room heating.

(3) Distributed geothermal cooling and
heating source station systems for phased
implementation under a unified plan.

The maximum heating capacity of these system
products ranges from 5.6 kW to 2,500 MW,
covering heating areas from 40 square meters to
50 million square meters. The three categories
include 25 system products, 38 circulation
products, and 202 processing and assembly
module products, of which 157 are proprietary
technology products.
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The group has also compiled the HYY Geothermal
Heat Pump Efficient and Clean Heating
Development Integrated Heating-Cooling
Emerging Green Industry System Product
Standards manual and related standard pricing.

HYY's standardization system is not rigid dogma
but a dynamic standard with continuous
optimization mechanisms. The group has
established a Standardization Committee to
regularly collect relevant information, revise
standards, and ensure the system remains aligned
with industry advancements.

lll. Agency Model Innovation: Building
a Win-Win Industrial Development
Ecosystem

A key measure in HYY's strategic transformation
is the vigorous development of regional agency
and exclusive project agency models. This shift
fundamentally changes the company's traditional
market expansion approach, moving from
"going it alone" to "collaborative success". Both
regional and exclusive project agency models are
based on standardized systems, ensuring that
all projects meet HYY's uniform technical and
service standards, regardless of the implementing
agency.

To ensure smooth implementation, HYY has
established a comprehensive agency support
system, including the "Regional Development
Cooperation General Manager Management
Office" and the "Exclusive Project Agency
Management Office". The former provides full
support to regional agencies, while the latter
updates project information through a filing
system, tracks market developments, offers
support, supervises agency performance, and
filters out underperforming agencies.
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IV. Transformation Safeguards:
Comprehensive Measures to Implement
Standardization Strategy

To ensure a smooth transition from the
engineering model to standardized agency
operations, the group has implemented
safeguards in organizational structure, talent
development, and IT infrastructure.

In organizational restructuring, the group
established a Standardization Committee led by
senior executives to oversee strategy formulation
and implementation. Meanwhile, the original
engineering departments were reorganized into
three installation subsidiaries to better align with
standardized and scaled development needs.

Talent transformation is critical to strategy
execution. HYY provides continuous training to
shift employees' mindset from project-based
to standards-based thinking while recruiting
professionals for key positions.

IT infrastructure supports the standardization
strategy. HYY has invested heavily in the "HYY Big
Data Operation and Maintenance Center", further
developing the existing "HYY Geothermal Energy
Cloud Platform" to enable efficient management
through digital means.

V. Future Outlook: Standardization
Leading High-Quality Industry
Development

HYY's strategic transformation toward
comprehensive standardization sets industry
benchmarks through unified technical standards
and service systems, shifting geothermal heat
pump applications from chaotic competition to
regulated development and from project-driven
to standards-led growth.
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From an industry perspective, HYY has taken
the initiative in standard formulation. In 2023,
the group initiated the Heating Heat Pump Unit
group standard, drafted by the Beijing Energy
Conservation and Environmental Protection
Association, providing an important reference for
high-quality industry development.

At the national strategic level, this transformation
accelerates clean energy adoption in northern
regions, fostering the emerging green industry of
integrated heating and cooling. It enables more
areas to benefit from efficient and clean heating,
supporting China's "dual carbon" goals and
contributing to ecological civilization.

Looking ahead, HYY will use 2025 as the
starting point for standardization enforcement,
continuously refining and optimizing standards
while exploring international pathways to
promote Chinese geothermal heat pump
standards globally. Through persistent innovation
and practice, HYY will contribute to clean energy
development in China and beyond.

COMPANY NEWS

VI. Conclusion: Driving the Clean Energy
Revolution Through Standardization

HYY's transformation from a project-based model
to a standardized agency model represents a
profound strategic shift, reflecting the company's
forward-thinking approach to industry trends and
technological innovation. By establishing a robust
standardization system and agency network,
HYY transitions from a technology provider to a
standard-setter and model innovator, pioneering
efficient and clean geothermal heat pump
heating.

Against the backdrop of China's energy revolution
and ecological civilization construction,
HYY's standardization strategy serves as
an exemplary model. It demonstrates how
enterprises can drive large-scale clean energy
adoption through independent innovation and
standards leadership, offering Chinese solutions
to global environmental governance. As the
standardization strategy advances, HYY is poised
to achieve even greater milestones in the clean
energy sector.
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Update

Xishan Forest Farm Renovation Project

Xishan Forest Farm Renovation Project - HVAC
System Upgrade for Safety Hazard Remediation
at Xishan Forest Farm Management Office.
Located within Xishan Forest Park in Haidian
District, Beijing, this multifunctional office
building covers a total floor area of 3,600 square
meters, integrating office spaces, dining facilities
and conference rooms. HYY was responsible for
the comprehensive renovation of the existing
HVAC system, which included: the outdoor
primary network energy collection system,
equipment room secondary network heat
exchange system, equipment room tertiary
network energy enhancement system, complete
removal of original equipment, as well as supply
and installation of all materials and devices
for equipment room noise reduction. The
upgraded system has successfully addressed the
previous issues of suboptimal heating/cooling
performance and excessive noise levels in the
original system. The project demonstrates HYY's
expertise in implementing advanced single well
circulation heat exchange geothermal energy
collection technology through its ground energy
heat treasure heating system solution.

The Newly-built Sports Center of the
North China Electric Power University

The newly constructed Sports Center at North
China Electric Power University comprises two
above-ground levels and two basement levels,
with a total construction area of 44,372.55 square
meters. The rooftop area features a standard
400-meter athletic track that serves as both an
outdoor running track and soccer field.
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The ground floor accommodates facilities
including martial arts studios, dance halls,
Pilates rooms, taekwondo training centers,
fitness gyms, locker rooms, and public corridors.
The first basement level contains a swimming
pool, basketball courts, a multi-purpose gym,
additional fitness facilities, aerobics and yoga
studios, taekwondo training areas, athlete
lounges, and connecting passageways. The
second basement level houses a multifunctional
club activity center, civil air defense parking, and
various equipment rooms.

For its heating and cooling requirements, the
project primarily utilizes a shallow geothermal
energy-based heat pump system, complemented
by a backup system combining gas boilers and
electric chillers to ensure operational reliability.
The project adopts an innovative equipment
leasing plus engineering cooperation model,
which demonstrates significant advantages over
conventional cold/heat source systems in terms of
economic efficiency, construction management,
long-term operation, and risk mitigation.

This integrated approach showcases the
successful application of HYY's geothermal energy
heat pump environmental system, combining the
single well circulation heat exchange geothermal
energy collection technology with traditional
backup systems to create a sustainable and
reliable energy solution for large-scale sports
facilities. The project serves as an exemplary
model for implementing clean winter heating
in the northern region through advanced
geothermal technologies.
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Photo from the construction site
of the computer room

Visit by the Future Technology-Driven
Development Committee of China Rural
Finance Research Association

On March 13, 2025, a delegation of leaders and
experts from the Future Technology-Driven
Development Committee of the China Rural
Finance Research Association visited HYY for an
inspection and exchange.

The delegation first toured HYY's demonstration
projects, including:

The HYY distributed geothermal energy heat
pump environmental system for clean and
efficient centralized heating at the All-China
Federation of Industry & Commerce Building and
Haidian Foreign Language Experimental School.

The ground energy heat treasure system for
efficient and clean decentralized household
heating at Luojiafen Village, a model project
recognized as both a Capital Civilized Village and
an Advanced Rural Development Collective in
Beijing, with eight years of successful operation.

Following the site visits, the delegation attended
a special briefing and discussion session at HYY's
Information Center. The leaders and experts
showed keen interest in HYY's proprietary "single
well circulation heat exchange geothermal energy
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collection technology", engaging in in-depth
exchanges on its technical principles and real-
world application performance.

Academician Wu Qiang, invited by HYY as a
special guest, also participated in the discussion,
contributing valuable insights on geothermal
energy innovation and sustainable rural
development.

This visit reinforced HYY's leadership in shallow
geothermal energy utilization and highlighted
the potential of its technologies to support clean
winter heating in northern regions through both
large-scale centralized systems and decentralized
household solutions. The dialogue also explored
opportunities for future collaboration in
advancing low-carbon rural energy transitions.

Photo of the visit
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STANDARD PROMOTION

Focusing on "Heating Assurance" [ i3V v\ /(2

High-Quality Development of Green Heating
——Interpreting the Group Standards of "Heat Pumps

Heating System"

Author: Liu Baohong

Amid global efforts to promote green
development and China's rising demand for clean
heating, heat pump technology has emerged
as a preferred solution due to its high efficiency
in utilizing low-temperature heat sources and
its energy-saving, eco-friendly advantages. For
instance, HYY alone has implemented heat
pump heating systems covering over 21 million
square meters, highlighting the technology's vast
potential in China's green heating market.

Traditionally, heat pump units were primarily
designed for cooling. While cooling-oriented
heat pumps can function for heating, their cost,
efficiency, and lifespan often fall short of optimal
performance. The lack of specialized technical
standards for heating applications has hindered
the industry's healthy and orderly growth.
Addressing this gap, the group standard Heating
Heat Pumps (T/BAEE019-2023), proposed and co-
developed by HYY, was officially released by the
Beijing Energy Conservation and Environmental
Protection Association on December 1, 2023,
and took effect on December 25. This standard
defines performance metrics for three types of
units - water-source heat pump heating units,
low ambient temperature air-source heat pump
hot water units, and low ambient temperature air-
source heat pump air heaters - covering design,
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manufacturing, and testing processes. It provides
tailored solutions for diverse climate zones (e.g.,
severe cold, cold regions) and fills gaps in low-
temperature adaptability, energy efficiency
evaluation, and comfort assurance, offering
scientific guidance for designers, manufacturers,
and users.

1. Core Innovations in Heating
Assurance

1.1 Enhanced Low-Temperature
Adaptability

The standard addresses the critical challenge of
stable operation in extreme cold:

(1) Expanded Inlet Water Temperature Range:
Adds a 6°C inlet condition for water-source units,
complementing GB/T19409-2013, and introduces
two low-temperature models (Type II: 0°C; Type
[IIl: -5°C ) with antifreeze specifications.

(2) Standardized Water Flow Calculation: Sets
a heating-side flow rate of 0.134 m?3/(h-kw),
rectifying the previous focus on cooling-only
scenarios.
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1.2 Heating-Centric Energy Efficiency
Metrics

Replacing cooling-biased metrics like ACOP, the
standard prioritizes heating performance:

(1) COP, (Heating Coefficient of Performance) and
COP,, (Low-Temperature Heating COP) as key
indicators.

(2) Comfort Requirements: Mandates = 38°C
outlet air temperature for air heaters at 14°C inlet
to ensure user comfort, supported by airflow and
variable-speed controls.

1.3 Climate-Zone-Specific Selection
Guidelines

Tailored recommendations based on regional
climate data:

(1) Severe Cold Zones (e.g., Harbin): Recommends
Type Il water-source units (-5°C capability) for 8°C
bedrock temperatures.

(2) Hot Summer/Cold Winter Zones (e.g., Hefei):
Suggests Type | units for 17.4 °C bedrock,
balancing cost and efficiency.

2. High-Quality Production for
Reliability

2.1 Rigorous Sealing and Vibration
Testing

(1) Dual Sealing Checks: Post-production leak
tests and nitrogen pressurization (0.2-0.3 MPa) for
split air heaters.

STANDARD PROMOTION

(2) Vibration Standards: New requirements
to prevent faults from compressor or motor
vibrations.

2.2 Low-Temperature Startup and
Maintenance

(1) Cold-Start Testing: Validates compressor oil
and refrigerant performance in extreme cold.

(2) Standardized Manuals: Detailed guidelines
for installation, use, and maintenance to ensure
proper operation.

3. Standard Implementation: Boosting
Green Heating

The standard strengthens heating assurance
across design, production, and selection, fostering
a more regulated, efficient, and sustainable
industry.

Market Impact: Unified technical specifications
curb substandard products, enhance consumer
trust, and accelerate adoption.

Industry Advancement: Higher efficiency reduces
energy use and emissions, supporting China's
"dual-carbon" goals while driving technological
upgrades.

The standard is available on the National Group
Standards Platform (www.ttbz.org.cn). Industry
stakeholders are encouraged to adopt it, elevating
technical rigor and competitiveness for high-
quality growth.
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