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Ever Source Science and Technology Development Group Co. Ltd. (HYY Group) is the Beijing Head Office for science and
technology development owned by the China Ground Source Energy Industry Group Ltd. (HKEx: 08128, China Ground Energy)

which is subordinate to the China Energy Conservation and Environment Protection Group.
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With integrated administrative framework of Beijing and Hong Kong offices, the HYY Group is fully engaged in the R&D and market
promotion of using shallow ground source (heat) energy as the substitute energy source of heating for buildings; in industrialized
development of its original technology; to the upgrading of traditional heating industry into a new industry of integrated combustion-

free heating and cooling with ground source energy; and in pioneering ways to improve ecological construction and curb haze in China.
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Our Vision: Work for greater industrialized development of the original technology for ground source energy
collection, while promoting the use of shallow ground energy as the substitute energy of heating for buildings;
furthering scientific utilization of energies by grades; propelling combustion-free intelligent heating (cooling) for
buildings with ground source energy; and forcefully boosting the new industry of integrated heating and cooling with
ground source energy.
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Perpetual Heat from Shallow Ground Energy
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Author: Li Ningbo (Executive Deputy
Director of Research and Promotion
Center of Shallow Ground Source
Energy under China Geological Survey,
and Deputy Chief Engineer of Bureau
of Geology and Mineral Exploration and
Development of Beijing City)

As a kind of precious wealth endowed by
the earth to humans, ground source energy
belongs to green renewable energy and plays
a much more significant role in ecological
development and improving atmospheric
environment. In particular, the accelerating
development of ground source energy has also
been clearly put forward in the 13th Five-Year
Plan of China, predicting another prime time for
the development of ground source energy.

Exploitation and utilization of the ground
source energy (including deep and shallow)
for heating areas has reached 500 million
square meters across China so far, in which
the deep ground source energy for heating
areas has reached 100 million square meters
and the shallow ground source energy for
heating areas has reached 400 million square
meters. Here are my opinions on instances of
the utilization of the ground source energy in
Beijing-Tianjin-Hebei Region of China.

I. Current Situations of Utilization of Ground
Source Energy

The Beijing-Tianjin-Hebei Region was the
earliest demonstration plot for concentrated

9
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heating by hydrothermal type of ground
source energy in China. Its technology
of exploitation and utilization has taken
the lead in China meanwhile the Region
has the highest degree of exploitation
and the largest scale concerning the
shallow ground source energy.

1. In Respect of Deep Ground
Source Energy

The exploitable fluid heat from the
hydrothermal type of ground source
energy in the Beijing-Tianjin-Hebei
Region each year is equivalent to
251 million tons of standard coal.
The exploitable fluid heat currently
accounts for 0.4% of the exploitable
yield and is mainly used for heating,
tourism rehabilitation, planting and
breeding etc. The building areas
with heating directly by geothermal
water have reached about 71 million
m?, accounting for 80% of national
counterparts.

2. In Respect of Shallow Ground
Source Energy

In 13 cities at prefecture level and
above within the Beijing-Tianjin-Hebei
Region, the available heat from the
shallow ground source energy each
year is equivalent to 92 million tons of
standard coal or 20% of total energy
consumption. If the shallow ground
source energy is exploited and
utilized by heat pump system, cooling
areas in summer will reach 3.5 billion

10

m” and heating areas in winter will reach 2.9 billion
m’. At present, the cooling and heating areas with the
shallow ground source energy in this Region have
reached 85 million square meters, accounting for
20% of totally national utilization areas approximately.

3. Current Situations of Exploitation and
Utilization in Beijing City

a. Current Situations of Exploitation and Utilization of
Shallow Ground Source Energy (Figure 1)

Project quantity (number) Service areas (10,000 m?)
1200 4200
Bar Charts of Development Situations of Project Quantity and Service
Areas of Ground Source Heat Pumps(2001-2012)

s 3600
W Project quantity (number)
W Service areas (10,000 m?) 3000
800
2400
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1800
400
1200
P EI !l B
o - i = EI o
Yoar

2001 002 2003 2004 2005 2008 2009 2010

Figure 1 Bar Charts of Development Situations of Project Quantity
and Service Areas of Ground Source Heat Pumps (2001-2012)
The project quantity of the ground source heat

pumps has reached 1042 and realized 32.76 million

square meters of heating areas in Beijing City by the

end of 2012.

b. Current Situations of Exploitation and Utilization
of Deep Ground Source Energy

496 drilling wells for ground source energy have
been implemented throughout Beijing City by the
end of the 2013. The maximum single-well depth of
heat wells has exceeded 4000m and the maximum
water outlet temperature has reached 117 C . The
heating projects with ground source energy have

reached 37 and service areas have reached 2.014

million square meters.

The exploitation quantity of geothermal water
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reached 12.2148 million m® throughout Beijing City in million square meters.

2013. Among the geothermal fields, the Xiaotangshang

geothermal field has the biggest exploitation quantity II. Major Utilization Modes

and accounts for 33% of total exploitation quantity in 1. Deep Ground Source Energy
Beijing. The next is the geothermal field in the southeast a. It is directly used for heating. For
urban area and accounts for 19% of total exploitation instance, it is used for heating building
quantity in Beijing. The ground source energy is areas of 3.8 million square meters in
exploited and used mainly for geothermal heating, Xiongxian County of Hebei Province.
scouring bath, medical care, and agricultural greenhouse However, direct discharge existed in
planting and breeding, as shown in Figure 2. Tianjin City, provinces in Northeast

China, other regions in Hebei

2.40%. 0.20%
» Haaing Province, and Beijing City at an early
m Greenhouse
& Sicing bt stage and caused problems such as
= Usage in administrative waste of geothermal water etc.
institution and civil use
B Msdical e b. Solve heating by gradient
2 I o = Flandng €id breesing utilization. For instance, heating areas
have reached 400,000 m? in the

Figure 2 Pie Charts of Exploitation, Utilization and Classification of ) ) )
Geothermal Wells in 2013 geothermal heating project of Beiyuan

Garden of Beijing; application areas
have reached 200,000 m? in one
project of Tangshan City of Hebei

c. Current Situations of Exploitation and Utilization of
Renewable Water Source Heat (Figure 3)

Project quantity (number) Service areas (10,000 m?)

15 180 Province.

*° # Project quantlty (number) i Case: Living Community of
=2 B Service areas (10,000 m?) | =

‘ Beiyuan Garden -- The Largest Living
15
A T i | L I I

2007 2008 2009

2001 2002 2003 2004 2005 2006 0 2012
Year

Community Project for Geothermal
Heating in Beijing City (Figure 4)

8

Figure 3 Bar Charts of Development Situations of Project Quantity and
Service Areas of Renewable Water Source Heat Pumps in Beijing City

40 projects of renewable water source heat pumps Figure 4 Living Community of Beiyuan Garden

have been established by the end of 2012 and heating/ c. For health care and health
cooling building areas have totally reached about 1.44 maintenance, hot springs, and tourism:

11



NG}
CURRENT FOCUS

Such as World Geothermal Natural Science
Park in Nangong Village of Beijing, and Jiuhua
Spa & Resort etc.

d. Dry-heat type of ground source energy: It
belongs to deep ground source energy exploited
and utilized by means of applying heat pipe
technology or deepened large buried pipe
combined with heat pump technology. One
company in Shaanxi Province has drilled heat
exchange holes about 2000m deep. With formation
temperature over 70 degrees underground, and
each hole can heat areas about 10,000 square
meters and create good effects.

2. Shallow Ground Source Energy

a. The underground water type of ground
source heat pump system is also named as an
open-type system.

b. The buried pipeline type of ground source
heat pump system is the fastest promoted and
the most applied system currently. It is suitable
for most of the geological and variously
geological conditions. It is also named as a
close-type system. For instance, the heating
areas of the project of Beijing Yonyou Software
Park have reached 400,000 square meters.

c. The water source heat pump system is
used in reclaimed water (sewage) or surface
water, such as the reclaimed water project in
Beijing Olympic Village, the project of Shanghai
Expo Boulevard, and the seawater-source heat
pump system in coastal geological application.

3. Multi-source Composite Modes

A. The multi-source composite modes
combine various energy storage modes,
buried pipeline ground source heat pump

12

systems, and peak regulation of conventional
clean energy.

Case: The Yonyou Software Park -- has
realized composite energy solutions of ground-
source heat pumps + ice energy storage +
water energy storage for the first time.

The system of “ground-source heat pumps
+ ice energy storage + water energy storage”
designed in the Yonyou Software Park is
a customized composite energy system
combined in an organic and reasonable
manner integrating heat pump technology,
frequency conversion technology, ice storage
technology in summer, heat storage technology
in winter, and heat exchange technology in
underground soil. This project has become
a revolutionary technological innovation
in respect of heating, ventilation and air
conditioning (HVAC).

b. The composite modes combine deep
ground source energy and shallow ground
source energy together with the ground source
heat pump system.

Case: Beijing International Flower Port -
was the first breakthrough in ground source
heat pump technology applied into facility
agriculture.

The Beijing International Flower Port has an
overall floorage of 220,000 square meters. The
project shows the application of optimization
and combination technologies of new energy
system and maximally reduces primary input
costs and operation costs. It is a kind of
new energy technology using ground water
heat pumps, ground source heat pumps,



and geothermal cascade utilization together
with peak regulation of gas-fired boilers. All
the heating terminal equipment is buried
underground and heats up seedbeds through
floor heat dissipation.

. Existing Problems

To sum up, Beijing City has only 2 million
square meters approximately in respect of
deep ground source energy for heating,
far less than one tenth of that of in Hebei
Province and Tianjin City. This means efforts
are insufficient; in addition, system and
mechanism cannot adapt to the development
of new situations.

The exploitation and utilization modes of
dry-heat type of ground source energy have
brought new challenges to government
administration departments as well as new
opportunities of innovative development. It is
hoped relevant departments should formulate
supportive and encouraging policies as well as
management methods as soon as possible so
as to pull for fostering the new thing.

IV. Expectation of Development Prospects
General Secretary Xi Jinping has put
forward several points on urban infrastructure
construction that planning and construction
should be conducted according to green,
recycling and low-carbon concepts; urban
energy system should be supported for energy-
saving and low-carbon transformation; more
renewable energy resources should be utilized;
building technologies featured by super low

NG}
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energy consumption should be encouraged
for development; a batch of demonstration
projects of near-zero carbon emission zones
should be constructed. The accelerating
development of ground source energy has
been put forward in the 13th Five-Year Plan.

The 13th Five-Year Plan in Beijing City will
be a crucial stage for implementing strategic
positioning of capital city as well as accelerating
to build a first-class, harmonious and livable
capital in the world. Therefore action plans
have been put forward in respect of greatly
developing new energy and renewable energy
resources, pushing green and low-carbon
energy transformation, and implementing air
pollution prevention. Meanwhile preferential
policies have also been introduced: during
2013-2017, for the newly-built heating projects
through reclaimed water (sewage), waste
heat and ground source heat pumps, 30%
of fund subsidy will be given to heat sources
and primary pipeline networks; for the newly-
built heating projects by deep ground source
energy, 50% of fund support will be given to the
heat sources and primary pipeline networks;
for the reconstruction projects of heat pump
systems in the existing coal-fired heating
boilers and oil-fired heating boilers, 50% of
fund support will be given to the heat pump
systems.

Relevant encouraging policies have been
successively introduced across China. The
new situations will bring preciously rare historic
opportunities to the rapid development of the
ground source energy.
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Invited Experts into Review Meeting on Application of Single-Well Heat Exchange Circulation for Ground Source Energy
Collection in Wanliu North Campus of Zhongguancun NO.3 Primary School

FS ®a Tieeafu BASS / A%
No. Name Working Institution Position/Professional Title
v BEASNDRZ SRR TREREATNE | HEAS - i
B2 BT . e : bRt/ EE/RE
1 ! State Key Laboratory of Hydroscience and Engineering, Tsinghua s !
Wang Guanggian University/Qinghai University Academician/Dean/President
> SEE JERM IR IR R
Wu Desheng Beijing Institute of Architectural Design Consultant Chief Engineer
ESrRires. FEEERNE TRERARHD = |
3 FE Senior Counselor of the State Council, and Building and Engineering Direct%g/IEA T;T;E?ﬁégtﬁf ation
Wang Bingchen Technical Center of Ministry of Housing and Urban—-Rural !\/Iagster o ghina 9
Development of the PRC
STER PRI S HIER YRR pEt
4 3 Institute of Geothermy and Geology and Geophysics of Chinese -
Wang Jiyang Academy of Sciences Academician
5 HHER FREXFKEBRIF AT Frt / ElBzi<
Hu Chunhong China Institute of Water Resources and Hydropower Research Academician/Vice President
6 RE1Z IEFEARF MG TR Bt / BTt
Ni Jinren Peking University Institute of Environmental Engineering Academician/Director
7 HaR FRER RS ft
Wu Qiang China University of Mining and Technology Academician
8 SNHE EmMIKS B BiERS T
Wu Wengui Beijing Water Authority Professorate Senior Engineer
9 Abs REHRAS Bz
Shao Jingli China University of Geosciences Professor
10 I8 15K R TRE R A RA BiERsS T
Ye Chao Beijing Institute of Hydrogeology and Engineering Geology Professorate Senior Engineer
= Yy
11 L?QHI uin Beijing Water éi%?cﬁi%@iﬁolo Institute Secre?;yqﬂsga%?é%?nﬁiﬁee/
! g 9y Professorate Senior Engineer
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Expert Review Opinions on Review Meeting

on Application of Single-Well Heat Exchange
Circulation for Ground Source Energy Collection
in Wanliu North Campus of Zhongguancun No. 3

Primary School

In order to implement Official Reply to
Application Experiments of Single-Well Heat
Exchange Circulation Engineering Technology
for Ground Source Energy Collection to be
Conducted by Beijing Water Authority (J.S.Z.
[2014] No .33), Beijing Association to Promote
Energy Conservation and Environmental
Protection organized relevant experts (list
attached at the end of the document) to review
the application of single-well heat exchange
circulation for ground source energy collection
in the project of Wanliu North Campus of
Zhongguancun NO.3 Primary School on July
20, 2016. The participants included Beijing
Municipal Commission of Development
and Reform, Beijing Water Authority, and
Zhongguancun No. 3 Primary School. The
participating experts listened to technological
innovation of single-well heat exchange
circulation technology for ground source
energy collection, introduction of implementing
protective policies for water resources, and
reports on the application of the single-well
heat exchange circulation technology for
ground source energy collection conducted by

EVER SOURCE SCINECE & TECHNOLOGY
DEVELOPMENT GROUP CO., LTD. The
Zhongguancun No. 3 Primary School informed
users’ evaluations on the project. The third-
party institution Beijing Association to Promote
Energy Conservation and Environmental
Protection reported project supervision and
provided corresponding data. The following
review opinions have been formed through
serious discussions and inquiries among the
participating experts:

I. China owns all the core technology and
intellectual property of the single-well heat
exchange circulation for ground source
energy collection. The core principles refer to
taking water as a medium, using differential
pressure of the heat exchange circulation for
ground source energy collection, realizing
recharge of recycled water in the same layer,
and gathering the unanimous heat exchange
circulation to collect the shallow ground source
energy, and realizing cyclic utilization of natural
resources under a dynamic equilibrium. The
whole process of collection and utilization of
the ground source energy is featured by no
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water loss, no pollution, and no geological
disaster. The achievements have facilitated to
realize green energy heating in the new era.
The single-well heat exchange circulation for
ground source energy collection is suitable for
various geological conditions and is effectively
designable and widely applied. As a kind of
renewable energy application technology
originally developed by China, it has been
output overseas and been granted with the”
Energy Star Award” by the USA.

Il. The Wanliu North Campus of
Zhongguancun No. 3 Primary School adopted
the single-well heat exchange circulation
for ground source energy collection and its
implementation schemes and monitoring
schemes of the experimental project passed
expert review on September 26, 2014 as
required in the Official Reply to Application
Experiments of Single-Well Heat Exchange
Circulation Engineering Technology for
Ground Source Energy Collection to be
Conducted by Beijing Water Authority. The
experimental project started to enter the site
for implementation on November 28, 2014.
The experimental project was completed on
November 11, 2015 and put into pilot run for
winter heating according to the authorized
implementation schemes and monitoring
schemes under the whole-process supervision
and guidance of the third-party institution
Beijing Association to Promote Energy
Conservation and Environmental Protection as
well as experts. Relevant monitoring data was
publicized to the society and the operations of

18

the experimental project were regularly reported
to the Beijing Water Authority, and the results
showed the safety of water source was not
affected.

[1l. The EVER SOURCE SCINECE &
TECHNOLOGY DEVELOPMENT GROUP
CO., LTD. has entrusted a professional
institution of “Beijing Water Environment
Monitoring Center” to regularly detect water
quality changes before and after the project
implementation. The results showed various
indicators of water quality from the single-
well heat exchange circulation for ground
source energy collection did not have obvious
changes during heating operation; and the
evaluation results of water quality monitoring
were consistent with the initial water quality.
The groundwater quality was not affected and
the results were consistent with the review and
identification results previously made by water
experts. The whole process of the single-well
heat exchange circulation for ground source
energy collection was featured by no water
loss, no pollution, and no geological disaster.

IV. The project of the geothermal energy
pump environment system with single-well
heat exchange circulation (ground source
heat pump environment system with single-
well heat exchange circulation) implemented
by the Zhongguancun No. 3 Primary School
has conformed to regulations in the documents
such as Opinions on Implementing the
Most Rigid Management System of Water
Resources by State Council (G.F. [2012] No.
3), Opinions on further Strengthening Reform



and Development of Water Affairs by Beijing
Committee of Communist Party of China and
Beijing Municipal People’s Government (J.F.
[2011] No. 9), and Opinions on Implementing
the Most Rigid Management System of Water
Resources by Beijing Municipal People’s
Government (J.Z.F. [2012] No. 25) etc.

The implementation of the experimental
project shall provide scientific bases for
establishing a post-evaluation system for
heating projects by ground source heat
pumps; guaranteeing scientific utilization of
shallow ground source heat; upgrading and
updating based on traditional energy heating
industry.In addition, it shall serve as significant
reference for governmental strengthening
operation supervision, implementing innovative
application technology, and assisting Beijing
City in accelerating fire coal reduction and clean
energy construction.

V. Suggestions

1. The participating experts have unanimously
agreed to formulate expert suggestions to be
submitted to relevant departments and push
the utilization and development of the single-
well heat exchange circulation for ground
source energy collection. The Beijing Water
Authority will keep deeply implementing the
Opinions on Implementing the Most Rigid
Management System of Water Resources by
Beijing Municipal People’s Government. For the
projects involving the utilization of the shallow
ground source energy, the single-well heat
exchange circulation for ground source energy
collection will be adopted as a priority; and the
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Beijing Water Authority will publicize to the
society after approval and filing and transfer to
the third-party for the whole-process tracking,
inspection and acceptance check. The Beijing
Water Authority shall conduct a spot check at
any time and handle problems timely if any.

2. Governmental sectors such as Beijing
Municipal Commission of Development
and Reform as well as Beijing Municipal
Environmental Protection Bureau shall include
the promotion of the ground source heat
pump environment system with single-well
heat exchange circulation into projects such
as haze governance as well as highly efficient
replacement of coal with electricity in rural
areas.

3. Beijing Municipal Government shall lead
the way in a large scale: It is suggested the
Beijing Deputy Center should adopt the ground
source heat pump environment system with
single-well heat exchange circulation as a
priority and become a green demonstration
project with renewable energy for heating in
the new era.

4. The system of single-well heat exchange
circulation for ground source energy collection
is a kind of scientifically innovative heat
exchange technology and is essentially
different from the traditional water intake wells.
It is suggested the Beijing Water Authority
should give great management support in
respect of innovation.

Group Leader of Expert Review Panel:
Wang Guanggian and Wu Desheng
July 20, 2016
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Burgeoning Implementation of Policies of
Warming Rural Areas By Ground Source Energy
of Beying with a Potential Breakthrough in Haze

Governance

Written by Matthew Hu

A meeting for party members and villagers’
representatives was held in Lijiafen Village
of Shangzhuang Town of Haidian District
on the morning of July 30. The main subject
of the meeting was to enable the villagers
themselves to choose heating/cooling modes
for Lijiafen Village through their understanding
and experiences of pilot projects of integrated
heating and cooling systems for “changing coal
to electricity”. The seemingly ordinary villagers’
activity has shown the most fundamental
aspect of endeavoring to solve haze in Beijing
and implementing policies of changing coal to
electricity.

Haze has been a kind of natural weather
phenomenon in all ages. However, the haze
in the past was mostly caused by natural
factors and human factors were scarce. With
rapid expansion of economic scale and rapid
development of urbanization process, human
activities have directly discharged lots of
pollutants to the atmosphere and consequently
the previously rarely seen “haze” has become
frequent.

Air quality has become a seriously highlighted
problem in North China in recent years and the
worrisome situations have caused wide social
attention. “APEC Blue” and “Parade Blue” were
indeed pleasant, but various measures have
been adopted in Beijing and its surrounding
cities and provinces, such as traffic limitation,
production limitation and even production halts
S0 as to retain the blue sky in the capital city,
and thus a heavy price has been paid. Rather
than a long-term solution to haze, drinking
poison to quench thirst can be compared with
obtaining a blue sky in the capital city at the
expense of extensively limiting development in
the surrounding cities and provinces.

Solving Scattered Coal Combustion in Rural
Areas as Top Priority

Environmental problems have become
increasingly serious with the deep construction
of socialism new countryside as well as rural
economy development. On the one hand, rural
production and living causes straws piled in a
disorderly manner and influences cleanliness
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of villages; on the other hand, non-point source
pollution caused by combustion of coal and
firewood in rural areas is seriously affecting
atmospheric environment.

Wang Yuesi, a researcher in Institute of
Atmospheric Physics of Chinese Academy
of Sciences, considers nearly 90% of haze
comes from man-made emissions and directly
from economic and social activities of humans.
The main sources come from coal combustion
and motor vehicles through analysis of PM2.5
emission sources in Beijing. Among annual
average PM2.5 emissions in Beijing, coal
combustion accounts for 26%, motor vehicles
account for 19%, catering accounts for 11%,
and industries account for 10%. This shows
the coal combustion is one of the major
contributors of haze in Beijing. To solve the
haze caused by coal combustion is essentially
to solve the enormous and wide scattered coal
combustion in rural areas of Beijing.

Beijing and North China suffered from wide
and continuous haze weather at the end of
November 2015. Ministry of Environmental
Protection of the PRC organized all the
research and development institutions across
Beijing to analyze and research the heavy
haze process. The researches conducted by
Chinese Research Academy of Environmental
Sciences showed primary particulates
discharged from combustion of fossil fuels or
biomass had been obviously increased during
the heavy pollution; in addition, the scattered
coal combustion was the biggest contributor
to the near-surface pollution, and low and
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short non-point source pollution was the
biggest contributor to the PM2.5 concentration.
Chai Fahe, Vice President of the Chinese
Research Academy of Environmental Sciences
explained: “The heavy pollution weather in
winter was mainly caused by coal combustion
in Beijing and its surrounding areas, ineffective
supervision over the scattered coal combustion
in rural-urban fringe zones and rural areas, and
the increasing emissions from heating boilers
etc.”

Analyses and researches show the enormous
and wide scattered coal combustion in rural
areas is one the most important factors of
causing haze. Therefore it has become a top
priority to promote clean energy suitable for
actual situations of rural areas and solve the
scattered coal combustion.

Precise and Effective Policies of Changing Coal
to Electricity in Beijing

With the protruding haze problem and the
gradually clear understanding of it, Beijing
Municipal Government has coordinated relevant
departments to seriously investigate the
situations and actively deal with the problem,
and thus has introduced a series of policies to
solve the scattered coal combustion in rural
areas:

Wang Anshun, Mayor of Beijing, delivered
Municipal Government Work Report of 2016 on
January 22, 2016 and put forward “solving the
scattered coal combustion in rural areas as a
priority, implementing 400 clean energy projects
for changing coal to electricity in rural areas,



and completing clean energy reconstruction for
coal-fired boilers about 3000 T/h.” That signified
changing coal to electricity would be fully
implemented in rural areas of Beijing.

General Office of Beijing Municipal
Government printed Schemes of Prioritizing
Work Division in Municipal Government Work
Report in 2016 (J.Z.F. [2016] No. 1) on February
17, perfected responsibility implementation
mechanism for air pollution prevention and
governance, and confirmed “implementing
400 clean energy projects for changing coal to
electricity in rural areas, and completing clean
energy reconstruction for coal-fired boilers
about 3000 T/h.”

Beijing Daily on February 25 reported:
“Beijing Municipal Commission of Rural Affairs
in charge of the work divides the 400 rural
reconstruction tasks into districts across the
city: 11 tasks in Chaoyang District, 18 tasks in
Haidian District, 18 tasks in Fengtai District,
16 tasks in Mentougou District, 41 tasks in
Fangshan District, 124 tasks in Tongzhou
District, 18 tasks in Shunyi District, 15 tasks in
Changping District, 45 tasks in Daxing District,
11 tasks in Pinggu District, 27 tasks in Huairou
District, 30 tasks in Miyun District, and 26 tasks
in Miyun District.” The responsible person in the
Beijing Municipal Commission of Rural Affairs
said the deadline of the reconstruction would
guarantee households to successfully enjoy
heating before November 15. Accordingly, the
reconstruction villages shall need to complete
early procedures and relevant procedures of
land use before April 30; approval procedures
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and relevant verification shall be completed
before May 30; construction conditions for
electricity and fuel gas shall be fully provided
before June 30; heating equipment as well
as bidding and tendering of goods and
materials shall be completed and material
allocation and delivery shall be guaranteed to
be in place; construction shall be conducted
from July 1 to October 31; and construction
of main works as well as installation and
commissioning of residents’ heating equipment
shall be completed before October 31 so as to
guarantee people to successfully enjoy heating
as scheduled.

Districts and counties across Beijing have
successively conducted tendering since a
series of policies were introduced. Many
enterprises featured by “changing coal to
electricity” and represented by ground energy
heat pumps and air source heat pumps have
bid against each other with a burgeoning trend.
The tenderers strictly selected enterprises
with powerful strength, excellent technologies,
and rich experiences as front-line operators
in changing coal to electricity in rural areas.
As a competitive leader in the industry of
ground energy heat pumps, EVER SOURCE
SCINECE & TECHNOLOGY DEVELOPMENT
GROUP CO., LTD. (HYY Group) has actively
participated into the bidding and has currently
successfully won the bidding in projects
of “changing coal to electricity” in districts
and counties such as Daxing, Changping,
Tongzhou, Mentougou, Chaoyang, Huairou,
Haidian and Yanqing etc.
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Implement Policies of Changing Coal
to Electricity in Rural Areas with Both
Opportunities and Challenges

As as pilot user, the villager Grandpa Bai had
installed the system of HYY ground source
heating devices just a few days before villagers’
meeting was held in Lijiafen Village. The
ground source heating devices are developed
by HYY Group as an integrated heating and
cooling system with ground source energy for
self-heating in villages. Through compressor
system operation driven by electric energy,
shallow ground source energy with relatively
constant temperature will be absorbed to
provide heating and cooling for the buildings
and also provide domestic hot water for users.
Resources can be suitably used by means of
the ground source heating devices based on
actual situations without combustion, pollution
or discharge; in addition, independent metering
in each household can be realized, which is
good for behavior energy saving.

Grandpa Bai, the householder of the pilot
user of “changing coal to electricity” in Lijiafen
Village, said the covered area of his house
was less than 300m”and the heating (cooling)
areas of using the HYY ground source heating
devices reached 267m’. The constructor
drilled 4 vertical holes in the vacant place on
the west side of his house to collect ground
source energy, installed 4 sets of outdoor units
of ground source heating devices outside the
west wall, and totally installed 8 sets of indoor
terminal units (note: including 4 horizontal
units and 4 wall-mounted units; and one indoor
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terminal unit could provide heating (cooling)
areas about 35m?); 1 hot-water cylinder was
installed in the boiler room to perennially
provide domestic hot water. Totally three days
were used from construction commencement
to operation. These days are hot summer
in Beijing. Two indoor units are installed in
the living room of Grandpa Bai's house, but
coolness can be felt by just opening one set.
As for cooling experiences of ground source
heating devices, he says: “Only my wife and
I live in the house now. We feel quite cool by
opening either one of the two indoor units, one
in the living room and the other in the bedroom;
we turn them off when we go out and turn them
on when we come back. In the past, | often
enjoyed the cool air under the old locust trees at
the gate, but we just want to stay at home after
we install the ground source heating devices.”
His household is also installed with the hot-
water cylinder supported by the system of the
ground source heating devices. Hot water can
be kept at 40-50 degrees all day long and is
available after being turned on, quite convenient
for bath and cooking.

According to information, heating costs
by original methods in winter reached RMB
6000 or 7000 in Grandpa’s Bai's house in
the past. However for the ground source
heating devices, one set of indoor unit can be
normally operated within 24 hours, and daily
electricity consumption will be about 22kWh
and the electricity consumption throughout the
heating season will be 2800kWh; calculated by
average electricity price at RMB 0.42/kWh (off-



peak electricity at RMB 0.3/kWh for 9 hours,
electricity parity at RMB 0.49/kWh for 15 hours),
total electricity costs throughout the heating
season will be less than RMB 1200. If 8 sets
of indoor units are normally operated within 24
hours, the average daily electricity consumption
will be 100kWh, total electricity consumption
throughout the heating season will be about
12500kWh and total costs will be about RMB
5250. Therefore the costs throughout the
heating season will be about RMB 1200-5250.
The energy-saving advantages will be quite
remarkable in actual application, namely, the
ground source heating devices can be opened
where people stay, and thus costs can be
further saved.

If the villagers are satisfied with the projects,
He Yongping, Vice President of HYY Group
says: “We have particularly formulated detailed
rules of conduct for civilized construction during
the coal combustion reconstruction projects
in rural areas and have required construction
teams should conduct civilized construction
in strict accordance with the rules. In respect
of progress, we require time of installing units
in each household should not exceed 2 days,
and about 3 days should be limited from
installation to commissioning and acceptance
check for each household. Each reconstruction
project of ‘changing coal to electricity’ in each
village shall be completed within 30-45 days
from construction in the site. We are strict with
ourselves so as to maximally reduce influences
of construction process upon villagers’ life
and complete the projects of ‘changing coal
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to electricity’ in villages with good quality as
scheduled.”

He also says: “In order to effective solve the
haze problem, Beijing has introduced policies
to greatly support promotion of ground source
energy in villages to replace coal combustion
for heating since 2016. The HYY Group has
won the bidding in the projects of ‘changing
coal to electricity’ in 8 districts and counties
of Beijing such as Daxing, Changping and
Haidian, and our bidding and tendering work is
still going on in the other districts and counties.
We have full confidence and competence
in completing the work, for we have started
our work since 2000 and the covered areas
of the integrated heating and cooling system
with ground source energy have reached 15
million m? across China under our promotion
for more than ten years. In addition, we
have accumulated rich experiences through
completing projects in whole villages and
individual households. Up to now, we still
provide samples for village projects, that is
to say, let villagers select by themselves at
first, and we will not construct throughout the
village until they have clearly understood and
considered the schemes are good. In a word,
through promotion of the integrated heating
and cooling system with ground source energy
in the rural areas, we can fundamentally solve
the air quality problem in Beijing caused by
coal combustion in the rural areas and enable
villagers to truly enjoy benefits and warmth
brought by the projects of ‘changing coal to
electricity’, and that's our pursuit as always.”
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Opinions of
Academician Wu Qiang
upon Advantages of
Shallow Ground Source
Energy in Rural Heating

Written by Special Correspondent:
Li Jing

The energy consumption of heating and
cooling for buildings is so high that its
proportion accounts for about 11% of total
energy consumption of China. Meanwhile
the heating and cooling for buildings have
quite low requirements upon energy and just
need heat sources at temperature of 40-50
or 50-60 degrees to satisfy heating demands
of residents by means of water circulation.
That is to say, the heating and cooling for
buildings require very low-grade energy.

Traditionally, the earliest heating method for
buildings was coal combustion including scattered
coal combustion in scattered households. The
coal combustion can produce thousands of
kilocalories of high-grade energy. Heating by
coal combustion causes ineffective energy grade
connection. Forms of energy, which have good
quality and should be in high-end use, have low
service efficiency in reality.

Coal is a kind of fossil energy and belongs
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to high-grade energy containing higher calorific
power. During coal combustion, the high-grade fossil
energy will inevitably produce exhaust gas polluting
environment -- carbon dioxide etc., and then the carbon
dioxide emissions will cause problems such as global
climate change which cannot be ignored.

As coal combustion intensifies its negative influences
upon the atmosphere, people have first come up with using
petroleum or natural gas as the alternative combustion
medium producing small atmospheric pollution in respect
of heating for buildings so as to control and reduce the
atmospheric pollution caused by the coal combustion.

Unfortunately people have not realized the fundamental
problems existing in the heating for buildings. Fossil
energy such as petroleum and natural gas produces
less environmental pollution compared with coal, but
the calorific value produced by combustion of the
petroleum and natural gas is much higher than that of
coal. The atmospheric pollution can be improved slightly
but contradictions of energy grade become much more
protruding because the energy grade of the petroleum
and natural gas is much higher than that of coal, and thus
energy matching during heating produces much bigger
differences.

Shallow Ground Source Energy Has Irreplaceable
Advantages in Heating Buildings Compared with Other
Energy Resources

In view of the above-mentioned contradictions of
energy matching, heat pump technology was born to
solve demands of heating for buildings for low-grade
energy. Various forms of resources can be used
through heat pumps. What's more, the heat pumps
can pass the quantity of heat to high temperature
from low temperature.
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Air source heat pumps are an
important mode of heat pump heating.
The air source heat pumps use air
as a medium for heat absorption and
heat exchange and are featured by
changes with subsequent situations.
As air temperature is changed with
the climate, the air temperature is
relatively higher when cold sources
are needed in summer meanwhile the
air temperature is quite low when heat
sources are needed in winter. Therefore
the efficiency of heating and cooling is
relatively lower in the air source heat
pumps.

Another kind of heat pumps uses
surface water as a medium. The
available water bodies include water
in rivers, streams and lakes as well as
sanitary sewage. Like the air source
heat pumps, this kind of pumps also
changes with the climate. Temperature
change trends synchronize with human
needs. Therefore the efficiency of
heating and cooling is also much lower.

The third kind of heat pump
technology is to use underground heat
energy, namely, use the ground source
energy of constant zone of subsurface
temperature with burial depth below
200m. The temperature variation is
quite small in the ground source energy
of the constant zone of subsurface
temperature and is constantly kept at 15
or 16 degrees during the four seasons



of the year. When cold source is needed
in summer, the temperature from the
ground source energy of the constant
zone of subsurface temperature is much
lower than the atmospheric temperature;
when heat source is needed in winter,
the temperature from the ground
source energy of the constant zone of
subsurface temperature is much higher
than the atmospheric temperature.
Based on that, the ground source heat
pumps are the kind of heat pumps
providing the highest heating efficiency
for the buildings.

Meanwhile the ground source
heat pumps are featured by small
electricity consumption. According to
calculations, the ground source heat
pumps use 1 KWH of electricity and
will produce heat energy equivalent to
the heat energy produced by 3 KWH.
That is to say, the ground source heat
pumps use 1 KWH of electricity and
will produce energy equivalent to 4
KWH.

Based on energy grade, the
technology of ground source heat
pumps can be matched with energy
connection needed in heating. The
ground source heat pumps adopt
the shallow ground source energy
(with burial depth of 200m) to obtain
energy medium stably and clean and
renewable energy medium, and thus
the ground source heat pumps shall be
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the best heating modes for buildings at present and have
uniquely irreplaceable advantages compared with the
other resources.

Various Modes of Ground Source Energy Collection and
Independent Research and Development Technologies
with Unique Advantages

Based on energy collection, the ground source energy
collection mainly has two modes at home and abroad: the
first is ground source heat pumps, namely U-type pipe
technology; and the second is water source heat pumps.

The technology of ground source heat pumps realizes
water circulation by U-type pipes. The water circulation
within the pipes can absorb heat conduction in soil and be
used for human heating. The heat conduction is limited
and lots of wells need drilling, and thus land occupies large
space and urban central heating is limited.

But some problems cannot be temporarily solved by
water source heat pumps. Recharge must be conducted
after water sources are pumped. If corresponding water
volume cannot be recharged for a long time after water is
pumped, “more pumping but less recharge” will definitely
cause chain reaction in groundwater system, cause hydro-
dynamical field variation and lower underground water
level. Once of the water level keeps lowering, the ground
source energy will be no more renewable. Water quality
is another hidden danger in the recharge. The recharge
water quality of water source heat pumps is different from
original water quality of underground water and thus may
pollute the underground water.

There is no better solution to the recharge problem of
water source heat pumps. Changes in hydro-dynamical
field and water quality field will impose potential risks
upon the utilization of groundwater resources or cause
geological disasters etc. Therefore the water source heat
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pumps will be limited in further promotion
and application.

Besides the above-mentioned
underground heat collection systems,
China has developed the third
technology -- single-well heat exchange
circulation for ground source energy
collection. This technology boasts
proprietary intellectual property rights
and has been awarded with relevant
patent for invention in the USA.

The single-well heat exchange
circulation for ground source energy
collection has unique advantages such
as high efficiency, drilling less wells, and
less land occupation. All the pumped
water will be recharged and water
volume will not be lessened, which
means water resources are not used. In
addition, the adopted closed circulation
subsystem will be recharged below
wells through closed pipelines after heat
is pumped, which will not threaten the
water quality.

Strictly speaking, the single-well heat
exchange circulation for ground source
energy collection will cause some
changes more or less to the environment.
However, the range of changes is only
limited to water temperature and the
temperature changes are quite small.
The temperature changes are seasonal
such as high temperature in summer
and low temperature in winter. Therefore
based on perennial cycles, the single-
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well heat exchange circulation for ground source energy
collection will not cause big changes to the temperature
field.

Someone has put forward a concern that temperature
field changes might cause microbial field changes, but
no relevant monitoring data is currently available to prove
that concern. Based on current water quality monitoring,
it has not been found that the single-well heat exchange
circulation for ground source energy collection pollutes
water quality.

At present, the single-well heat exchange circulation for
ground source energy collection provides another mode of
ground source energy collection for heating and cooling for
buildings in China.

Shallow Ground Source Energy to Replace Heating
Modes of Scattered Coal Combustion in Scattered
Households of Rural Areas

Under the big pressure of reducing atmospheric
pollution, to solve heating in scattered households has
become a Gordian knot to governments at all levels and
also a socially significant problem. The scattered coal
combustion is featured by incomplete combustion, low-
altitude emissions, and intensifying big contributions to
atmospheric pollution. The management of scattered
households is difficult due to the scattered feature.

The reality is that some remote mountainous regions of
China can have access to electricity in a difficult manner
after decades of efforts, but gas pipelines have not been
installed. Their heating in winter can be solved only through
scattered coal combustion. The utilization of new energy
provides a new solution to heating problem in rural areas.

Relatively speaking, the utilization of shallow ground
source energy has distinctive advantages in solving
scattered coal combustion in scattered households. The



ground source heating devices developed by EVER
SOURCE SCINECE & TECHNOLOGY DEVELOPMENT
GROUP CO., LTD. can be used independently in one
household. With low costs, residents can afford them
through government subsidies. If enterprises use the
devices in a large scale, the costs will be further reduced.
With efforts of residents, governments and enterprises, the
ground source heating devices can solve the heating and
cooling in the scattered households of rural areas and also
solve air pollution emissions, which will be quite promising.

The ground source heating devices have some other
advantages. For instance, they have certain technical
contents. In the other devices, the burial depth is relatively
shallow and may influence heat generation efficiency
with temperature changes. However, the ground source
heating devices boast special technology to let external
temperature changes not influence self-heating. Under the
allowed hydrogeological conditions and based on optimal
design together with the previous operation experiences,
the application of ground source heating devices will have
broad prospects in the rural areas.

The ground source heating devices will neither
produce pollution nor cause secondary hazards to solil
and atmosphere. They have another more important
advantage, namely, distributed management operation
mode. Compared with traditional heating by scattered coal
combustion, the distributed heating has changed quite a lot
in the management mode. Once the coal-fired furnace is
burning, the heating will cover all the rooms. The distributed
heating is like the distributed air conditioning system. When
a room does not need heating, the heating switches can
be turned off and be turned on again if heating is needed.

Energy is needed in building heating as well as
rural economic development and industrial structure
adjustment. If the shallow ground source energy is used
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as energy for scattered households,
good effects will be made in energy
conservation and emission reduction.
Calculation is needed if the shallow
ground source energy is applied in
economic development of bath industry
and vegetable greenhouses. If the
calculated economic benefits are
better than those of in the other energy
sources, the shallow ground source
energy can also be taken as a preferred
direction of adjusting energy for the
other economic operation modes.
The actual popularizing rate of the
ground source energy technology
is much lower compared with the
other new energy technology such
as solar energy and wind energy.
The main reason is that people
have not fully understood the
ground source energy technology.
The application mechanism of the
ground source energy is relatively
complex and understanding
difficulty is relatively bigger, and
thus dissemination and publicity of
science should be strengthened to
make people get to know the ground
source energy technology. With
distinctive advantages in theory,
energy conservation and emission
reduction, and stability, the ground
source energy technology will
definitely have bright development
prospects.
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