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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 China Geothermal Industry Development Group Ltd. (HKEx: 08128, China Geothermal) 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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Code of Conduct:
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With safety first, standard speaks
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To form a solid foundation, to make all strategies practicable
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All develop sense of responsibility,and achieve pleasure at work

o EMFEE: K. EIFR
Our Mission: Pragmatism and Innovation

e IMNER: ASE7A9MEHE
Our Pursue: Harmonious Coexistence of Human and Nature

* FNWEM: LEUEZSRENES
Our Dedication: Improve comfort level of the people’s livelihood
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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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THE PROMOTION OF CLEAN
HEATING IS IMPERATIVE TO HELP
IMPROVE THE QUALITY OF LIFE OF
RESIDENT'S

Author: Ma Xiaofang

Introduction:

In this year’s government work report, Premier Li Kegiang made clear instructions and
requirements on ecological environment protection. With the new context of ensuring more
effective protection of ecosystems and the environment, clean heating also became a hot
topic at the NPC and the CPPCC this year. Shallow geothermal energy is an efficient and
energy-saving method of clean heating, characterized by large reserves, wide distribution,
cleanliness and environmental friendliness, stability and reliability. Ever Source Science
& Technology Development Group Co., Ltd. supplies the integrated energy system of
shallow geothermal energy + recycled water source + dual storage of cold and heat in the
Civil Service Center of Xiong'an. This is a geothermal heat pump environmental system of
standing column circulation and heat exchange, an original geothermal energy collection
technology in China, combined with general geothermal heat pump technology, to heat
buildings. The recycled water and recycled heat in an industrial park are combined with
energy storage pool for dual storage of cold and heat powered by off-peak electricity. While
meeting the heating and cooling needs in the park, this also supplies domestic hot water
and truly reflects the advantages of clean heating.

The annual NPC and CPPCC have come in this year’s government work report that

to a conclusion recently. Although they had
been postponed and significantly shortened
from previous years due to the pandemic,
NPC members and CPPCC members were
as concerned about the national economy and
people’s livelihood as always. It is pledged

14

we will ensure more effective protection of
ecosystems and the environment, intensify
efforts to control air pollution in key areas,
boost the development of energy-saving
and environmental protection industries, and
promote ecological conservation. With the new



Song Xin: Clean heating is a brazier,
a hot air fan, and a hot water bottle in
winter

context of ensuring more effective protection
of ecosystems and the environment in the
country, clean heating also became a hot topic
at the NPC and the CPPCC this year. Song
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Xin, a CPPCC member and Party Committee
Secretary and Chairman of China Energy
Conservation and Environmental Protection
Group, compared clean heating to a brazier, a
hot air fan, and a hot water bottle in winter.

It is imperative to promote clean heating

As environmental protection attracts more
and more attention at the national level, the
public’s sense of participation and responsibility
towards environmental protection has also been
enhanced. As in government work reports and
proposals of NPC and CPPCC members over
the past few years, environmental protection
and low carbon have inspired many hot topics
every year.

When interviewed on the “members’
passage” amid the second meeting of the
Third Session of the 13th CPPCC National
Committee this year, Song Xin, a CPPCC
member and Party Committee Secretary and
Chairman of China Energy Conservation and
Environmental Protection Group said, “The
traditional coal-fired heating is a source of haze.
If we rely purely on natural gas, there will be
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a gas shortage. If we simply use electricity for
heating, it's very expensive. These are hard
nuts to crack. That's why it is imperative to
promote clean energy.”

Song Xin said that there are also plenty
of sewage pipe networks and electrical heat
energy in North China that provide conditions
for promoting clean heating. For some scattered
rural users, we can provide rapid and low-cost
facilities of clean heating. There are plenty of
sewage pipe networks, surface rivers, industrial
waste heat, and shallow geothermal energy
across country that can be used as clean
heating resources. A survey showed that most
of them have prospects for scale development
and promation.

“We have made active explorations in more
than 40 cities all over the country. We are both
actors and beneficiaries of building a beautiful
China. We will continue to make use of our
comprehensive technical advantages and
fully fulfill our social responsibility as a central
enterprise to make the sky bluer, the mountains
greener, and the waters clearer, and lives better,
to serve the people, and to benefit the society,”
said Song Xin.

Shallow geothermal energy - a “rising
stock” of clean heating

Heating is vital to national well-being and the
people’s livelihood, and energy, as is closely
related to heating, has always been a concern
to the public. “Six Safeguards” are proposed
in this year’s government work report. There
is no doubt that safeguarding food and energy
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supplies is an important task among the “Six
Safeguards”. People regard food as their prime
want and live on food. Likewise, energy security
is a source of support for industries.

It is specially mentioned in the government
work report that we will safeguard energy
security, promote cleaner and more efficient
use of coal, develop renewable energy, improve
systems for the production, supply, and sale of
oil, natural gas, and electricity, and bolster our
energy reserve capacity.

Shallow geothermal energy reserves are
abundant and widely distributed, and the
energy is characterized by rapid recovery
and good stability, with temperature closer
to the comfortable ambient temperature.
When the abundant and extensive shallow
geothermal energy is combined with
advanced collection technology to provide
clean and smart heating for buildings, it has
such advantages as no combustion and
zero emissions in the area. It can be used as
an alternative heating energy in rural areas
to provide heating for farmers, completely
replacing traditional bulk coal. The
alternative solution can prevent and control
the source of pollution, increase the effects
of energy saving and emissions reduction,
and improve the atmospheric environment.
As an inexhaustible environmentally friendly
and efficient renewable energy, shallow
geothermal energy has not been heavily
developed in China and is thus called “a
rising stock” among many clean heating
solutions.



Rural clean heating contributes to the
construction of beautiful countryside
When interviewed by China Energy News,
Song Xin pointed out that the total household
energy consumption in rural areas of China
has topped 300 million tons of standard coal in
recent years. Direct combustion of fuel is the
main consumption mode, and it results in low
combustion efficiency. For example, bulk coal
is burned for heating purposes in rural areas in
North China. About 113 million tons of standard
coal are consumed for heating every year, with
thermal efficiency at only 30%-40%, which is
less than half of that from regional large boilers.

Compared with regional large boiler rooms, the
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burning of bulk coal wastes an equivalent of 56
million tons of standard coal every year.

Song Xin said that clean heating in rural
areas is essentially more a livelihood project
that helps farmers get rid of coal and firewood
burning, that directly improves their quality of
life, and that contributes to the construction of
beautiful countryside than a product of energy
transformation. While promoting this livelihood
project of clean heating, different provinces
should allow for local conditions and should
not take it for granted as “coal to electricity” or
“coal to gas”. The project should be promoted
steadily with consideration to rural realities and
in combination with local resource conditions
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and economic conditions in rural areas in order
to pursue diversified development. Clean
heating is still a relatively complicated issue in
rural areas. In order to provide clean heating for
people living in rural areas and meet their need
for a better life in the new era, joint efforts should
be made by national and local governments,
enterprises and the whole society. They should
work together to promote the project and solve
the problem by allowing for and adapting to
local conditions, taking actions step by step,
and adopting a pragmatical approach.

The development of shallow geothermal
energy can ensure energy security
and improve the quality of life of rural
residents

Large total energy consumption and low
energy efficiency are common problems in
rural buildings in China. Heating provides
the most basic temperature guarantee
under the harshest conditions. Self-heating
solution in rural areas is also an issue key
to the realization of the first Centenary Goal
of building a moderately prosperous society
in all respects. Rural households have
lived with cold winters and warm summers
through years without hot water to meet their
domestic needs. Fuel is burned directly to
yield energy in most rural areas, a method
with low combustion efficiency. Bulk coal is
heavily consumed for distributed self-heating
in most rural houses in North China. Most
villages that rely on bulk coal for heating in
winter suffer serious environmental pollution:
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roads are occupied by piles of coal; energy
is utilized in an unsafe manner; the air quality
is poor; carbon monoxide poisoning occurs
easily. Moreover, coal-fired boilers can be
time and effort consuming because they need
to be manned.

After years of research and development,
Ever Source Science & Technology
Development Group Co., Ltd. (hereinafter
referred to as “Ever Source”) has designed a
clean self-heating solution featuring distributed
heat source transfer for the unique self-heating
scenario in rural areas. The geothermal heating
system, which inherits the thrifty tradition in
China, is a clean self-heating solution designed
for the relatively scattered buildings in rural
areas in North China. It is characterized
by remote start/stop, plug-and-play, and
partitioned heating. The system can respond
to differentiated heating needs with low energy
consumption and provide heating, cooling and
domestic hot water for residents who live in
buildings of 50 to 2,000 square meters. The
geothermal heating system fueled by shallow
geothermal energy provides clean self-heating
that replaces the burning of bulk coal, branches
and charcoal in rural areas. There is no worry
about gas poisoning and no trouble in refueling
and changing coal in midnight. The safe energy
source for heating significantly improves the
quality of life of villagers. The solution is a
practice of the statement that “clean heating in
winter is an important part of the rural lifestyle
revolution in North China.”

“Affordable for residents” is also one of the



factors to be considered in the
popularization of clean self-
heating in North China. The
geothermal heating system
fueled by shallow geothermal
energy provides clean self-
heating for partitions. “Choose
whichever room you want to
get heated, and even if you
don’t, you won't feel cold.” It's
up to users to turn on or off the
equipment. The plug-and-play
mode greatly saves energy use
and self-heating cost. Energy
consumption can be adjusted
to the number of occupants
and avoided when the room
is empty. This adapts to the
thrifty reality with distributed
self-heating that has sustained
for thousands of years in rural
households. At the same
time, the geothermal heating
system can use the “peak-
valley electricity price system”
to provide heating at the lowest
operating cost. Buildings
contain huge calorific capacity.
In most cases, the system is
operated at the valley price in
winter and is shut down at the
peak price to “save money”
in this intermittent mode
programmed for automatic
control. It can not only save the
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operating cost but also address the poor production and sales of
power grid and ensure the heating effect at the same time.
Clean heating/clean self-heating is an important measure
to improve air quality quickly and win the Blue Sky Protection
Campaign. It is also a positive response to the national call
for energy saving and environmental protection. The practice
of shallow geothermal energy for clean heating/clean self-
heating is led by the enterprise, promoted by the government,
and afforded by residents. It is cheaper than coal burning but
better at improving the quality of life of villagers, and enables the
government, the enterprise and rural residents to achieve win-

win development.
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Xiong’an New Area: A Model in
Comprehensive Energy Utilization

As a project of vital and lasting
importance, the construction of Xiong'an
New Area has attracted wide attention in
the world. This “City of the Future” in China
carries the mission of creating a national
high-quality development model in the new
era. It is responsible for seeking a new
path for regional development and creating
a new growth pole for economic and
social development. Some referential and
reproducible experience will be explored and
produced here. Xiong’an is a mirror of what
future will be like.

That's why the construction of
Xiong’an New Area puts energy saving
and environmental protection in the first
place. In 2019, the Civil Service Center
Project of Xiong’an won the 2018-2019
China Construction Engineering Luban
Prize (National Prime-quality Project) for
Technological Innovation in Construction
Industry, which was the first Luban
Prize for the new area. The Civil Service
Center of Xiong'an is an important
model because it represents the basic
construction direction of Xiong'an New
City and the epitome of Xiong'an as a
smart and green city to be built in the
future. As a company participating in the
construction of the Civil Service Center of
Xiong'an, Ever Source is responsible for
the integrated energy system.

The integrated energy system applied

20

in the Civil Service Center of Xiong'an is a
worthy classic. The system is composed
of shallow geothermal energy + recycled
water source + dual storage of cold and
heat provided by Ever Source. This is a
geothermal heat pump environmental system
of standing column circulation and heat
exchange, an original geothermal energy
collection technology in China, combined
with general geothermal heat pump
technology, to heat buildings. The recycled
water and recycled heat in an industrial
park are combined with energy storage pool
for dual storage of cold and heat powered
by off-peak electricity. While meeting the
heating and cooling needs in the park, this
also supplies domestic hot water and truly
reflects the advantages of clean heating. The
project applies a number of energy saving
and environmentally friendly green energy
technologies, and BIM modular construction
runs through the whole process. Compared
with traditional energy supply sclutions and
with basically comparable initial investment,
this system greatly reduces the operating
cost. The power consumption is reduced
by 2/3 in winter and by 1/3 in summer. The
consumption of standard coal is saved over
600 tons, and carbon dioxide emissions are
reduced by about 1,510 tons.

It is foreseeable that clean heating will
play more important roles in production and
life in the near future. Clean heating will truly
become “a brazier, a hot air fan, and a hot
water bottle in winter”.
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Clean Heating Makes the Dream of Heating South
Chma m Winter Come 1rue

With the improvement of quality of life,
people begin to pursue a happier life. Now
in South China there is also a demand for
heating in winter. The development of various
clean heating methods makes it no longer a
“dream” to heat South China in winter. Song
Xin pointed out in an interview with the media
that about 2 billion square meters of buildings
are added in the country each year, of which
100 million square meters can have access
to clean heating. If clean heating is applied
in all of them, 660,000 tons of standard coal
can be saved every year, which is equivalent
to 360,000 mu of afforestation. This saves
energy and avoids pollution while saving
money for people.

Song Xin: Heating South China in winter
should not simply imitate the north model

When interviewed with the media,
Song Xin, a CPPCC member and Party
Committee Secretary and Chairman
of China Energy Conservation and
Environmental Protection Group revealed
that facilities for heating in winter have
become a standard feature in many new
residential and public construction projects

in South China, but the traditional split-
type air conditioner is inefficient and the
required input per unit area remains high;
limited by the resource endowments in
China, natural gas is not suitable for large-
scale promotion; electrical heating has the
problem of excessively low primary energy
utilization rate and wastes high-grade
energy in exchange for low value. Thus,
clean heating enjoys a huge advantage in
South China.

When interviewed by China Energy News,
Song Xin warned that heating South China
in winter should not simply imitate the north
model. The centralized heating in South China
should allow for the geographical and climatic
characteristics, natural environment, and
resource endowments in the southern region.
The abundant surface water from rivers and
lakes, sewage sources, and shallow geothermal
energy can be sources of energy for a
renewable clean and centralized energy supply
model that is more suitable for the heating
needs of southern cities. Regional clean and
centralized energy supply is a kind of advanced
municipal infrastructure that can dramatically
increase comprehensive energy efficiency. It
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is a benchmark green
and low-carbon energy
solution in the construction
of modern cities, providing
heating in winter and
cooling in summer and
delivering significant
social benefits. If it is
established as a project,
the project can be highly
beneficiary to the public.
Regional centralized
energy supply projects
can effectively reduce the
energy consumption of
buildings by more than
30%, thus promoting the
development of green
economy, low carbon
economy and circular
economy, and supporting
local governments to
complete their tasks
in energy saving and
emissions reduction;
these projects can also
technically achieve
zero emission and zero
pollution to avoid “heat
island effect” in cities;
they can decrease the
investment of enterprises
in developing supporting
facilities, reduce the total
installed capacity by

22

20%-30% and the area of machine room by 80%, and lower the
investment in system construction.

Clean heating makes the winter in South China as warm as spring

In the media interview, Song Xin also detailed a case of clean
heating in Guiyang. He explained that it was so humid and cold in
Guiyang that even down jackets and thick quilts sometimes failed
to keep people warm. In 2015, his company launched a clean
heating project in the city. Having found that the rivers there were
warm in winter and cool in summer, they turned Nanming River
running through the city into a green “air conditioner” for thousands
of households by applying advanced and practical technology.
Residents get heating in winter and cooling in summer, without
at the expense of river pollution. Maore than 21,000 households
benefited from the project. “I found in a research that this clean
heating model in Guiyang consumes energy 30% to 40% less

than the traditional heating method and reduces the cost by more
than 30%. It greatly enhances people’s sense of happiness and
gain. The local people said that they did not expect to get heating
in South China, but they did feel spring-like warmth in winter




from stable heating at a low cost and without
suffering from consequent haze after clean
heating was delivered to their houses.”

Shallow geothermal energy heats South China

Shallow geothermal energy is an
efficient and energy-saving method of clean
heating which is characterized by large
reserves, wide distribution, cleanliness
and environmental protection, stability
and reliability. In Kaili City, Qiandongnan
Prefecture, Guizhou Province, shallow
geothermal energy made the winter in this
southern city as warm as spring. The project
is the first national 4A tourist attraction in
Kaili City, including Tangquan Hotel, outdoor
hot spring pools and other facilities in a
total construction area of 12,433.62 square
meters. The project adopts a geothermal
energy heat pump system to preferentially
recycle the residual heat of deep warm
geothermal wastewater; the recycled
heat is then supplemented by shallow
geothermal energy to create an integrated
non-combustion smart energy system
that meets all cooling and heating needs
under the project, from heating in winter,
cooling in summer, year-round hot water for
bathing, as well as heating and temperature
maintenance of water bodies. The project is
operated to supply both cooling energy with
combustion or emissions.

According to the person in charge of the
project, the geothermal energy heat pump
system recycles the residual heat of warm
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geothermal waste water to fully tap into its
low-grade energy that is equivalent to the
energy acquired from three geothermal
energy wells. This reduces the initial
investment in geothermal energy acquisition
for the geothermal pump system. The non-
combustion smart energy system based on
the geothermal energy heat pump acquires
shallow geothermal energy with the heat
pump technology to heat buildings. The
shallow geothermal energy becomes an
alternative energy source for heating
buildings and accounts for more than
60% of the total energy consumption
for that purpose. It saves the operating
cost by RMB 3.1282 million every year,
when compared to conventional energy
sources. In addition, the warm waste
water is also a valuable recycled source
for similar comprehensive projects that
integrate leisure with natural hot springs.
When its heat is recycled and reused by
the heat pump system, the warm waste
water delivers very good economic and
environmental benefits.

Shallow geothermal energy is abundant
in South China and can be used as a
centralized or decentralized heating
source that adapts to local conditions. If
we vigorously develop shallow geothermal
energy for heating purposes and
accelerate the promotion and application
of its utilization technology, we can expect
to heat South China in winter economically
and efficiently.
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Why Heating System Is Not Available in South China?

China has a vast territory where huge
differences in climate and environment
can be observed. In the 1950s, the
newly built country was economically
underdeveloped. With a shortage of
energy and in order to save economic
costs, the cold northem region was given
priority when heating was supplied.
According to the climate calculation
method of the former Soviet Union,
winter was defined as with an outdoor
temperature below 5 degrees Celsius.
Therefore, only those areas where the
multi-year average temperature was
stably less than or equal to 5°C for
90 days or more were provided with
centralized heating. For this definition, the
Qinling-Huaihe north-south demarcation
line became the critical north-south
demarcation line for heat supply, and a
complete urban heating system was built
with the help of the Soviet Union for the
region to the north of the demarcation
line. This tradition has sustained to
date. The Qinling-Huaihe line, which has
always been the geographical boundary
between the north and south of China,
also marks the threshold for heat supply.

Since the Qinling-Huaihe north-
south demarcation line for heat supply
was defined, China has clung to this
boundary in providing centralized

heating in the north only. This artificial division by geographical location
has made lives of people in the two parts of the country totally different. “As
the northerners feel warm like spring in heated rooms, the southerners
suffer bitter coldness like snow indoors.” This is not just a joke among
Internet users, but it reveals the strong necessity of and demand for
heating in South China. Despite a relatively high physical temperature,
the humid climate in South China often brings penetrating cold that won't
be defended by any clothing. Studies have shown that with all conditions
being equal, every 10% increase in relative humidity will trigger a body
temperature drop by 1°C. In other words, if a place in the south is 5
degrees warmer but 50% more humid than another in the north, people in
the two places feel the same sensible temperature.

With the economic development and a higher requirement for room
comfort, there is a rising call for centralized heating in South China. This
call is particularly pronounced in the heating season every year when the
south is hit by freezing rain and snow. The rapid development of clean
heating available in different ways has made chilly winter a past in the vast
South China.
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Hong Kong and Macao

Training Cenlter



Chinese Academy of Governance
(hereinafter referred to as “CAG”) was
officially founded in 1994, after preparations
made from 1988. CAG is a new institution for
training civil servants, especially intermediate
and senior ones, an important base for
cultivating high-level management and policy
researchers, and a vital organization that
provides decision-making consulting and
conducts scientific research for the central
government, especially theoretical research
on public administration and other fields. It
serves as a main channel for training civil
servants, an important base for studying
public administration theory and government
management innovation, and a think tank
for government decision-making. CAG has
an affiliated Hong Kong and Macao Training

Center located in Haidian District, Beijing,
to mainly train civil servants from the Hong
Kong Special Administrative Region and the
Macao Special Administrative Region on the
national conditions and the basic political
system of China.
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Responsible for “better serving the ‘One
Country, Two Systems’ policy”, the Center
is not only a platform for civil servants
from Hong Kong and Macao to study and
communicate in the Mainland, but also a
window fort them to understand the Mainland.
It is well equipped with complete main
facilities. The main building has 12 floors
with a single-level basement, supplemented
by surrounding wings. The project covers
a total area of 21,600 square meters and a
construction area of 43,219 square meters,
including a teaching and training area, a
catering area, students’ dormitory, and
facilities such as a badminton stadium, a
basketball stadium, a table tennis stadium, a
tennis stadium, a billiard parlor, a gymnasium
and an underground parking lot.

Not only is the complete range of facilities
affirmed by all, but the low-carbon and
environmentally friendly heating and cooling
technology fueled by shallow geothermal
energy is widely praised by friends who
come from Hong Kong and Macao to receive
training in the Center.

Reconstructed in one month, zero
combustion and zero carbon emissions in
the region

The main building of the Center was
completed and put into operation in 2011.
Traditional combustion, instead of shallow
geothermal energy, was the initial heating
choice. In 2012, the second year after the
Center was completed and put into operation,
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the original heating and cooling system
showed many shortcomings and deficiencies,
such as insufficient energy supply, high
operating costs, and pollutant emissions.

For more environmentally friendly, energy-
saving, and efficient heating, the Center
underwent energy transformation on
October 1, 2012 from traditional combustion
heating to the geothermal heat pump
system produced by Ever Source Science
& Technology Development Group Co., Ltd.
(hereinafter referred to as “Ever Source”).
The reconstruction project was completed on
November 1, 2012 and was officially put into
heating and cooling operations. It took only
one month to achieve zero combustion and
zero carbon emissions in the region. Since
then, the project has been operating for seven

years with high efficiency and good energy
conservation performance.

Efficient and energy-saving heating, cooling,
and hot water supply for the convenience of
the Center

After using the geothermal heat pump system
produced by Ever Source for heating, cooling
and hot water supply, the Center has been able
to keep the unit energy consumption and the
total energy consumption at relatively levels
under the shallow geothermal energy heating
(cooling) mode in heating and cooling seasons
every year. The system delivers good economic
and environmental benefits.

Statistics showed that the Center had
average unit energy consumption of 27.8
kWh/m2 per heating season and of 11.4kWh/
m2 per cooling season from 2014 to 2017.
Calculated at the electricity price of RMB
0.93/kWh, the direct energy consumption
cost of the Center in every heating season
is RMB 26/m2, which is far lower than the




consumption cost of non-residential heating
at RMB 42/m2 in Beijing. At the same time,
the geothermal heat pump system can
supply domestic hot water for 24 hours
and heat the swimming pool, which greatly
facilitates different types of training in the
Center and lends strong support for the
training work of CAG.

In addition, in terms of environmental
benefits, compared with direct-heating
electric boiler, the system saved electricity
of 14,339MW and coal for power generation
of 4,793 tons and reduced carbon dioxide
emissions by about 11,142 tons, sulfur
dioxide emissions by 6 tons, and nitrogen
oxide emissions by 5.5 tons for the Center
from 2014 to 2017.
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As an important training platform for civil
servants from Hong Kong and Macao, the
Center attracted many friends from the two
SARs with the Ever Source geothermal
heat pump system and won unanimous
praise. The visitors were amazed at the
heating and cooling technology fueled
by shallow geothermal energy and were
very positive about the prospects of the
industry. They suggested that shallow
geothermal energy be the preferred
alternative energy source for heating in
North China and that heating and cooling
buildings without combustion and carbon
emissions is an effective way that should
be promoted vigorously to protect green
hills and clear waters.
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Expert Group’s Multi-yvear Monitoring Data
I I \ g
Justfies the Development of Shallow Geothermal

Inergy
Introduction to the Wanliu Campus Project of

Zhongguancun No. 3 Primary School in Beijing

“Harmonious Family, Unity of Knowing
and Doing, and Mind for the World” is the
motto of Zhongguancun No. 3 Primary
School in Beijing. With a history of more
than 30 years, this prestigious school is
famous for efficient teaching quality and
pleasant teaching environment. The school
is committed to preparing children for the
future in an all-round way and is guided by

the basic concept of “teaching art, literature,
and dream to children”. It not only succeeds
in greatly stimulating children’s interest in
innovation, but also wins praises from all
walks of life.

Wanliu Campus, in particular, fully
embraces the founding philosophy of
Zhongguancun No. 3 Primary School.
What's more, it is also an ingenious
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designer of more comfortable learning environment for
students. In order to reduce pollutant emissions and
protect the blue sky and green waters, Wanliu Campus
applies the Ever Source geothermal heat pump system
to supply heat in winter, cooling in summer and daily
domestic hot water in buildings. More than just being
efficient and energy saving, the project itself teaches a
vivid environmental protection lesson to the students.

A geothermal heat pump that does not disturb
groundwater quality
Wanliu Campus Project of Zhongguancun No. 3

Primary School, also known as Primary and Secondary
School Co-education Project in Wanliu District, is
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located in Wanliu Middle
Road, Haidian District, Beijing.
The project includes four
floors above ground and two
floors underground in a total
construction area of 45,952
square meters. The building is
mainly used to accommodate
classrooms, gyms and other
teaching facilities.

Approved by the Beijing
Water Authority, the project
was established for application
trial of geothermal energy
collection well of standing
column circulation and heat
exchange and for promotion
and demonstration of safe
shall geothermal energy
collection technology and heat
pump application technology
in Beijing according to the
Guidance Opinions on
Promoting the Development
and Utilization of Geothermal
Energy, the Notice on Printing
and Distributing the Work
Program on Accelerating the
Reduction of Coal Combustion
and Construction of Clean
Energy in Beijing from 2013
to 2017, and the Notice on
Printing and Distributing the
Implementation Opinions
on Further Promoting the
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Development of Geothermal Energy and the
Utilization of Heat Pump System issued by
four ministries and commissions including
the National Energy Administration.

The project was commenced in October
2014 and was completed and accepted
in September 2015. Expert supervision
and guidance ran through the entire
construction and operation processes,
and test and related monitoring data were
disclosed to the public to ensure safe
water sources. So far, the project has been
steadily operating for four heating seasons
and three cooling seasons, delivering good
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application effects, which makes it highly
praised by users. The four-year follow-up
testing shows that the circulating water of
the system does not disturb underground
water quality except that the temperatures
of inlet and outlet water change periodically

with operating conditions.

Zero pollution and zero emissions,
contributing to the haze control in Beijing
There is no municipal heating pipeline
around the Primary and Secondary School
Co-education Project in Wanliu District, and
nor is it possible to install gas-fired boilers.



The narrow school cannot provide an area
large enough for a buried pipe system.
These unique adverse environmental factors,
however, da not hinder the application of the
Ever Source geothermal heat pump system.
In fact, with geothermal energy collection
well of standing column circulation and heat
exchange as its core, this system is not
restricted by those adverse factors at all and
is able to effectively meet the heating, cooling
and domestic hot water needs in the school.

The Ever Source geothermal heat pump
system, with geothermal energy collection
well of standing column circulation and heat
exchange as its core, results in zero pollution
and zero emissions in the region where it is
applied, and makes due contributions to the
haze control in Beijing.

Multi-parameter monitoring to promote the
development of shallow geothermal energy
The relatively large construction area of
the Primary and Secondary School Co-
education Project in Wanliu District can
improve the reliability of the experiment
on the geothermal energy collection well
of standing column circulation and heat
exchange, reduce the system error of the
experiment, and increase the reference
value of the experiment. At the same
time, the design parameters of the well
cluster of standing column circulation and
heat exchange can be experimented.
Geologically, the project site is a typical
gravel-based strata that can satisfy the
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experimental purpose to comprehensively
test and evaluate the geothermal energy
collection well of standing column circulation
and heat exchange on gravel-based strata.
The project is geologically fragile because it
is located at the edge of the water resource
conservation zone in Beijing. The impact of
the geothermal energy collection technology
of standing column circulation and heat
exchange on the groundwater system can
be tested effectively through monitoring of
the geological conditions.

Multi-year data and comprehensive
assessment results of the expert panel also
confirm that the Ever Source geothermal
heat pump system does not disturb
groundwater quality. There is no doubt that
the monitoring results strongly recognize and
encourage the development of geothermal
energy with safe shallow geothermal energy
collection technology and the application of
heat pump technology.

The monitoring data prove the great
advantages of the Ever Source geothermal
heat pump system in energy saving and
environmental protection. Its cost of heating
is lower than the cost of non-residential
heating in winter by nearly 75% in Beijing.
Compared with direct-heating electric boiler,
the system saves electricity of 234.6MW,
replaces coal for power generation of 784
tons, and reduces carbon dioxide emissions
by 1,823 tons, sulfur dioxide emissions by 1
ton, nitrogen oxide emissions by 0.9 ton, and
soot by 0.2 ton every year.
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Lver Source Clean Self-heating Becomes

Household Application

Clean Self-heating Project of Geothermal Heating System of

Standing Column Circulation and Heat Fxchange in Dingzhou City

The clean self-heating project of geothermal
heating system of standing column circulation
and heat exchange in Dingzhou City is
located in Dongwen Village, Shijiazuo Village,
and Pengjiazhuang Village of Dingzhou
City, Hebei Province. The transformation
project included 409 bungalows in a total
rural residential area of nearly 35,000 square
meters. Before the transformation, the coal
consumption of the project area during
the heating season was about 1,600 tons.
With bulk coal used for heating in winter,

60

C

the villages suffered serious environmental
pollution: roads were occupied by piles
of coal; energy was utilized in an unsafe
manner; the air quality was poor; carbon
monoxide poisoning occurred easily. The
application of geothermal self-heating system
fueled by shallow geothermal energy solves
the environmental and safety problems that
have plagued the rural areas relying on
traditional bulk coal for heating for thousands
of years in China, and brings warmth to
common households.



The application of self-
heating system fueled by
shallow geothermal energy
starts with pilot

Since 2017, different pilot
projects trying a variety of
energy forms and technical
routes suitable for rural clean
heating, such as middle and
deep geothermal energy,
shallow geothermal energy,
and PV+, have been launched
throughout Hebei Province
under the leadership of the
Provincial Government. In
2019, Dingzhou City planned
to promote and carry out
the “coal to clean energy”
transformation project for
clean self-heating, and
the geothermal heating
system of standing column
circulation and heat exchange
produced by Ever Source
won unanimous recognition.
Dingzhou City is rich in shallow
geothermal energy resources.
While fully utilizing the local
resource endowments, the
Ever Source system could
be well supported by the
standard power distribution in
the existing rural buildings to
operate stably in extremely cold
weather, without requiring any

SELEEST
PROJECT SHOWCASE

incremental power capacity. Compared with the internationally
conventional buried pipe energy collection syslern, this unigue
geothermal energy collection technology of standing column
circulation and heat exchange from Ever Source was more
suitable for the geological environment of Dingzhou City. In
order to further understand the working principle and heating
effect of the Ever Source system, representatives from
the Office of the Leading Group for Coal to Gas and Coal
to Electricity in Dingzhou City visited Beijing twice for field
investigations. The good feedback from the field investigations
allowed the Leading Group to understand clean self-heating
fueled by shallow geothermal energy more clearly, and they
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finally selected three villages
as pilots for the clean self-
heating transformation project
with the shallow geothermal
clean self-heating system of
standing column circulation
and heat exchange.

Benefiting people’s livelihood
with technological innovation

With the original and
advanced “geothermal
energy collection
technology of standing
column circulation and
heat exchange”, Ever
Source developed the
geothermal heating system,
a geothermal heating and
cooling integrated solution
that offers heat guarantee,
cooling supplement, and
optional domestic hot
water. The geothermal
heating system features
low-power equipment,
separate operation, key
guarantee, and independent
measurement. Even if the
equipment is not turned on,
the room will not be freezing.
Those who save energy will
enjoy the benefit. The system
allows an indoor temperature
range from 18 °C to 26 °C in

62

the heated area throughout the year. The failure of a unit
fails will not affect other users.

The shallow geothermal clean self-heating system of
standing column circulation and heat exchange changes the
heating method of burning bulk coal, branches and charcoal
in Dongwen and other villages. There is no worry about gas
poisoning and no trouble in refueling and changing coal in
midnight. The safe energy source for heating significantly
improves the quality of life of villagers. Now clean self-heating
truly becomes easy, laborsaving, cost-effective, convenient,
and hygienic.

According to the monitoring data of the Rural Working
Committee of Beijing for the 2016-2017 heating season,
among four clean self-heating alternative methods of air
source heat pump, ground source heat pump, energy storage
electric heater, and wall-mounted gas-fired boiler, shallow
geothermal energy has the lowest power consumption per
square meter, i.e. only 30 degrees per square meter, in every
heating season. Taking a 90-square-meter residence in
Dongwen Village as an example, geothermal heating costs
only slightly over RMB 1,200 for a heating season, which
is less than half the cost of coal-fired heating, and thus it
delivers significant economic benefits.



Ever Source is committed to combining
enterprise development with improvement in
people’s livelihood and to unifying national
strategy with corporate responsibility. It
effectively improves the quality of life of
residents and reduces their heating cost by
promoting the application of clean self-heating
fueled by shallow geothermal energy in rural

areas in North China.

Fulfill social responsibility with
technological innovation

After the project was completed, Ever
Source established special maintanance
service stations in the three pilot villages and
designated a full-time technician for each of
the villages to train villagers. It also added
six staff as long-term stable practitioners
responsible for regular maintenance and
daily O&M of the equipment. At the same
time, the empirical power consumption of the
heating system fueled by shallow geothermal
energy is 30 kWh per square meter in every
heating season, which can be converted to
an increase in regional electricity sales by
approximately 1.05 million degrees.

The increase in the utilization of regional
power and the improvements in both the quality
and scale of employment ultimately result in
a benign interaction between the economic
development and employment expansion
and the coordinated development of industrial
transformation and employment enhancement
in rural areas in Dingzhou. This contributes to
the construction of a harmonious society.

SELEEST
PROJECT SHOWCASE

The smart clean self-heating system
fueled by shallow geothermal energy is
characterized by zero combustion and zero
emissions in the area where it is applied.
It can be used as an alternative heating
energy in rural areas to provide heating for
farmers. This alternative solution can prevent
and control the source of pollution, increase
the effects of energy saving and emissions
reduction, and improve the atmospheric
environment. After the project was completed,
the system could directly replace bulk coal
of 1,600 tons and reduce carbon dioxide
emissions by 4,192 tons, sulfur dioxide by 12
tons, nitrogen oxides by 4 tons, and soot by
17 tons for every heating season on a yearly
basis. Compared with direct-heating electric
equipment, the system could save electricity
of 3,143MWh, replace coal for power
generation of 1,051 tons, and reduces carbon
dioxide emissions by 2,442 tons, sulfur
dioxide emissions by 1.3 tons, nitrogen oxide
emissions by 1.2 tons, and soot by 0.3 ton for
every heating season on a yearly basis.

The application of the clean self-heating
project fueled by shallow geothermal energy
reasonably completes the heating energy
industrial chain, further increases the rationality
of the regional energy industrial structure and
the efficiency of energy utilization, controls
pollutant emissions from the source, and
improves the quality of life of rural farmers.
It makes a big difference by promoting the
transformation of heating energy and satisfying
people’s need for a better life in North China.
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