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HYY 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 Mission: Pragmatism and Innovation
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Our Pursue: Harmonious Coexistence of Human and Nature
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—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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Ground Energy Is

China’s Basic Energy

Shallow and Deep Geothermal
Energy Are Feasible
Alternative Energy Sources
Jor Building Heating

Author: Cheng Ren

Introduction

Energy development at home
and abroad is diversified. There
are primary energy, secondary
energy, conventional energy,
unconventional energy, new energy,
clean energy, renewable energy,
and ground energy, and etc. The
earth's energy is originated from
two thermonuclear reaction pool.
In addition to the sun, the decay
of earth's core radioactive isotope
generates a huge quantity of
heat. Under the action of heat and
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pressure field, flora and fauna
debris deposited in lower Earth's
crust degrades and becomes
bacteria, forming conventional and
unconventional energy, namely the
coal, petroleum, natural gas, deep
and shallow geothermal energy,
shale gas, coal seam gas and
combustible ice. Above 8 kinds of
energies except coal are relatively
clean energies. These energies
are called ground energy. All clean
energies of ground energy have
huge reserves; the durable years
are even far more than coal. Ground
energy is China’s basic energy, and
cutting down consumption of coal
is the national policy of China’s
energy development. All clean
energies of ground energy are the
best alternative energy sources.
Shallow and deep geothermal
energy are feasible alternative
energy sources for building
heating.

The world has seen two energy
revolutions. The first time was in the 18th
and 19th centuries when the coal replaced
firewood and the coal-fired steam engine
contributed to the industrial revolution
in Britain; the second time was 19th and
20th centuries when oil and gas replaced
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coal and fuel internal combustion engines
and gas turbines replaced the steam
engine. As a result, ships and aircrafts
led to the rapid development of the global
economy. In twenty-first century, the world
has entered the third energy revolution.
Because of the shortage of traditional
energy and the pressure of the global
environment, all countries in the world
have been looking for and developing
new energy, and attempted to replace the
traditional fossil fuels with clean energy
and renewable energy, which is the
tendency of energy development. Twenty-
first Century is the era of clean energy and
renewable energy. For a country, energy is
the food to support the development of the
national economy. In order to decide the
practical periodical energy development
strategy, in addition to ensuring the
energy needs and supply of people and
society, the needs of improving economic
environment should also be satisfied.
Chairman Xi Jinping announced in the
Sino US summit talks that China plans to
reach a peak of carbon dioxide emissions
in 2030, which is also a commitment to
the international community. This will
accelerate China's pace in terms of
energy industry revolution and alternative
energy for mineral substance.
Nowadays, whether China or other
countries in the world, the kerosene oil-
gas of ground energy still remains the
largest proportion of the energy structure,

12

which is 86% to 89%. However, China's
coal accounts for a high proportion,
which is 66% in 2014, while for all other
countries, the coal, oil and gas have
each accounted for one-third. The clean
energies of ground energy (e.g. shallow
and deep geothermal energy, shale gas,
coal seam gas, land-based and sea-based
combustible ice) are the optimizations to
replace coal energy.

Ground energy is China’s basic energy

The world's energy comes from two
nuclear power centers (the sun and the
earth). The sun generates solar energy
and derivative energy by the nuclear
fusion. Under the long-term action of
heat generated by decay of radioisotope,
the underground water and flora and
fauna debris deposited in lower Earth's
crust degrade and become bacteria,
forming conventional and unconventional
oil and gas resources. The latter is called
as ground energy.

Energy development tends to be diverse.
All clean energies, especially renewable
energies, are the direction of energy
development in twenty-first Century.
However, there is no universal application
for the energies to be supported and
supported majorly. Each country will
develop periodical approaches and policies
for energy development according to their
own national conditions. The exploitation
and utilization of any kind of energy will
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give a great contribution to the society, but in different historical periods, the focus of
energy development and utilization should follow the following principles:

1.The resource reserve is proved to be huge;

Table 1 Quantity of China’ s primary ground energy

The annual geothermal
energy heat pumps of
31 provincial capitals

Department of

well as radioactive uranium, thorium and lithium are not included in ground energy.

Shallow - can supply heat
1| Geothermal | 92 PIORIONS - jimited | for 9 billion square Jpomeiand. 20198
Energy meters. The total heat P oities
exchange amount
is 470 million tons
standard coal.
[ .
a Dee 250 billion tons Aég?ﬁgﬁéﬂ?ggr National standard
S 2 Geothe[r)mal standard coal | About80 | 4 55 billion m®, amount GEIGISES
< (2000 meters years : o (Direct annual use 450
[)) Energy deep) to 32.85 million tons millon m?)
gr_ standard coals.
3
- (36,000 billion About EIA 2012.7 China
g" 3 Shale Gas m?)25,000 300 vears 1.33 billion m® in 2014. Petroleum Research
D billon m? 4 Institute
Q
<
Coal Bed 36,800 billion About - 3. 2013.1 51report.com
4 Gas m? 300 years 1.38 bilion m*in 2013. (within 2000 meters)
Land-based
35 billion tons 2013.10
Combustible oil equivalent About 90 , , 51report.com
5 Ice Sea based 64 years Pilot produgtion 2013.12
billion tons il Department of Homeland
equivalent
40,000 billion | About 65 . 3. 2015 Department of
8 6 | Natural Gas m available years 125 billion m*in 2014. Homeland
o 3
3 S 26.8 billion About 20 210 million tons in 2015 Department of
o :
a8z / Petroleum tons available years 2014. Homeland
< 0o
=]
2 o 1017.6bilion | "B | 387 bilion tonsin | 2015 Departrent of
tons available 2014. Homeland
years
Mark Biomass energy of agricultural vegetation, shallow geothermal energy of seawater and river water, as
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2.The stability, continuity and security of
energy development;

3.Level of difficulty and economical
efficiency of energy exploitation (cost
performance);

4. The extent to which the exploitation
and use of energy impact on the
environment;

5.Convenience of transportation, storage
and use.

Today, “ground energy” is China's basic
energy, or in other words, the principal
energy. It is the focus of national energy
development and utilization. The clean
energy, in particular, is the basic energy
majorly supported, exploited and promoted
for use by our country.

China’s ground energy is divided
into conventional and unconventional
energy sources, and has 8 forms: (see

Table 1)

1. Shallow geothermal energy; 2. Deep
geothermal energy; 3. Shale gas; 4. Coal
bed gas; 5. Combustible ice; 6. Natural
gas; 7. Petroleum; 8. Coal.

The first five energies are unconventional
energies and the last three are
conventional mineral substance and fossil
energy. These eight energies except
coal can be called as clean energies and
completely replace coal. Our country has
rich experience in drilling and mining,
making it appropriate and economic to
transit from the coal mining to mining clean
energy.

As long as the annual plan that clean
energies of ground energy replace
coal mining is well developed, and
the annual total quantity of coal use
is controlled, it is entirely possible for

Table 2 Comparison of primary energy consumption structure in 2014 (BP global energy statistics)

% % % %

% % Mton (mtoe)

China 17.5 5.6

66.0 1.0

4.246 billion tons
standard coal in
total

8.1 1.8

World’ s

average 52.6

23.7

30.0 4.4

18.47 billion tons
standard coal in
total

6.8 2.5
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China

crude oll
32.6%

coal 30%

natural gas
23.7%

hydroelectric
energy,

nuclear energy
and other
renewable
energy sources
13.7%

crude oll
17.5%

coal 66%

natural gas
5.6%

hydroelectric
energy, nuclear
energy and
other renewable
energy sources
10.9%
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China to achieve the result that the
proportion of coal in the energy
structure dropped to less than 50%
and clean energy ratio exceeds
50% in the near future (before
2030). As a result, China's coal-
based situation can be completely
changed, and the commitment of
Chairman Xi to the world will be
fulfilled.

The so-called basic energy is
the country's main energy, and is
majorly supported, exploited and
utilized by the country. It is also the
sort of energy that accounts for the
largest proportion and plays the
most supporting role in the national
economic development.

In fact, based on the energy
consumption structure of China (and
even the world) over the years, the
ground energy is the basic energy,
which is obvious. For China, clean
energies only account for a small
proportion of the ground energy while
the proportion of coal is too large (66%
in 2014). It turns out just the contrary
for the other countries in the world as
shown in Table 2.

It can be seen from above diagram:

1.China’s consumption of coal is
twice than world’s average.

2.The world’s average natural gas
consumption is four times as much as
China’s.

15
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3.The world’s average crude oil
consumption is twice as much as China’s.

Alternative energy sources for heating
Both the shallow and deep geothermal
energy are the alternative energy
sources of the coal heating energy,
and also the clean energies. Shallow
geothermal energy is a low grade
energy (usually less than 25 °C ) while
deep geothermal energy is a high grade
energy (usually 50 C to 130 C , which

can be directly used). Shallow geothermal
energy is widespread distributed in the
earth's crust, renewable, unlimited,
and can be collected under the ground
around the buildings. However, the
deep geothermal energy resources are
limited, and cannot be collected around
any buildings. Its renewable speed is
very long. Generally, it would be good
to have geothermal wells within 1000
meters range of buildings and higher
temperature as well as better flow. These

Table 3 Comparison of alternative energy sources for heating

T Alternative
i(fé)r:]nsparlson ~—energy sources Shallow geothermal energy Deep geothermal energy

1 Temperature (C) <25 > 50

2 Depth of collecting well (m) 50~200 2000~3000

3 Difficulty and risk of collecting Low High

Unlimited (low temperature
4 Quantity of resource resources of soil and Limited (geothermal water)
underground water)
5 Reproducible degree Full Long time and difficult
. Temperature of heat pump | direct supply/tail water heat pump
6 Heating method rises to 50C rise
Heating ability of single well 3500kW (effluent 50°C , tail water
/ system (100m¥h ) 700kW 25°C )
' Unlimited. 700 kW around Geothermal water within 1000
8 Ree%g;emggltégﬁr: g:/i/)g”nd buildings (underground water) meter away from buildings is
9y 9 or bkW (laying pipe in soil ) required.
9 Construction period One week One month
Cost performance of _
10 system(disposable High. 200 to 300 yuan/ m? Low. 300 to 400 yuan/ m?
investment)
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two kinds of alternative energies can
guarantee the continuity and stability.
The comparison is shown in Table 3.

Shallow geothermal energy heat
pump system heating can completely
replace mineral coal heating, which not
can ensure the heating temperature
requirements of the building. The
economical efficiency of the system
operation is good, and the cost is the
lowest of all kinds of heating methods,
which is equivalent as coal heating. The
normal operation cost is 20 to 30 yuan
per square meter in winter and 10 to 15
yuan per square meter in summer. The
geothermal energy use ratio of system is
more than 60%, and the energy-saving
effect of the heating system is evident,
which is normally no less than 30%.
In addition to fire coal heating, solar
energy, wind energy and direct electric
heating can only be used as auxiliary
heating because of its intermittent and
high cost characteristics. Furthermore,
the user even has to be equipped with
two sets of heating systems, which
doubles investment costs. It can be seen
that the shallow geothermal energy is the
best alternative energy to replace coal
heating energy.

In conclusion, following conclusions can
be reached:

1.With the rapid development of
China's construction industry, the
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consumption of coal heating energy
consumption is also increasing, which
has been more than 10% of the total
energy consumption of China. The
use of shallow geothermal energy
heat pump system to fully replace
mineral fuels (coal, oil, gas) to achieve
no combustion heating has 10 years
successful experience in our country.
Cutting down coal consumption in the
building heating industry firstly should
be a national policy. The government
is expected to give priority to the
guidance and policy support.

2.In order to increase the energy
utilization and improve the environment,
as well as reduce combustion emissions,
China should adjust the energy
development policy and strategy, regard
ground energy as the basic energy of
our country, give priority to support and
increase the exploitation intensity of
the clean energy, as well as cut down
the production and consumption of
coal. Furthermore, China should utilize
the seven clean energies to replace
coal, and make plans to make the
proportion of coal energy consumption
dropped to 50%, and clean energy and
renewable energy become the leading
energies before 2030. Accordingly,
China's coal based situation can
be fundamentally changed, and the
commitment to protect the global
environment will be fulfilled.
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Special Meaning

of Heat Supply by
Development and
Utlization of Shallow
Geothermal Energy for
Our Country

Author: Yan Yiping

Shallow geothermal energy (heat) is low-
temperate geothermal energy existing in
soil, sandstone and underground water of
constant temperature zone within hundreds
of meters of crustal surface layer. Whereas
the features of extensive distribution,
temperature constancy all year around, clean
and reproducible character, it especially
supplies heats for buildings as low-
temperature heat source.

At the end of last century, our nation started
to actually exploit the heat supply technology
with shallow geothermal energy. Up to the
end of 2014, the heat supply area with
shallow geothermal energy in our country
has been more than 300 million square
meters, and more than 300 enterprises
have involved in this professional field ™.
The shallow geothermal energy heat supply
technology of our nation can achieve swift
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and violent development in recent decades,
because development and utilization of
shallow geothermal energy can adapt to
China's national situation and the urgent
demand of development planning, besides,
the technology also becomes increasingly
mature.

Through the analysis towards reasons of
domestic and overseas development and
utilization of shallow geothermal energy, this
paper explains the special meaning of heat
supply for buildings with this energy towards
our country.

I. Reason and purpose of foreign
development and utilization of shallow
geothermal energy

One of the reasons that America
attaches importance to developing shallow
geothermal energy for heat supply is that
American per capita living space is relatively
large, and heat supplies mainly in the form
of family equipment. After the 20th century,
fuel oil and natural gas boiler has accounted
for a higher proportion, and expenditure in
heating has been relatively large. As the
price of petroleum and natural gas increases
continually, and advantage of heating
expenditure with heat supply technology
becomes obvious, which accelerates
popularization of heat supply technology
with shallow geothermal energy.

Nowadays, Sweden, Switzerland,
Denmark, Canada and many other
Northern European countries develop
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rapidly in heat supply technology with
shallow geothermal energy. Their common
reason is that domestic buildings have
the demand of heating, and petroleum,
natural gas and other mineral energies
are short in these areas. Various national
governments in Northern Europe decide to
reduce dependence on imported energy,
and have formulated relevant policies to
take advantage of existing nuclear power,
water and electricity and other energies.
As the heat supply technology with shallow
geothermal energy can help to utilize
domestic existing energy sources better, so
this action can be expanded promptly.

Japan also hopes to relieve their
dependence on petroleum import, but
their development and utilization towards
shallow geothermal energy is relatively
less. From the analysis of specialists, it
may be related to small residence area,
intensive housing and bad underground
heat energy collection conditions in Japan.
At the same time, from the perspective of
climatic conditions, Japan’s temperature in
winter is relatively mild, which reduces the
difficulty of air source heat pump for heat
supply and makes air source heat pump
relatively popular in Japan. Afterwards,
Japan changes thermal energy collection
technology route for heat supply, and begins
to rapidly develop the policy of air source
heat pump technology for heat supply .

In some southern European countries,
such as ltaly and Spain, the industry rate of
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this technology is relatively low. One of the
important reasons is that these countries
have abundant natural gas resources, and
the price is relative low, so that shallow
geothermal energy for heat supply is short
of competitive edge. Moreover, climate in
southern Europe is relatively mild, and their
little demand in heating with short heating
period, which reduces competitiveness of
shallow geothermal energy for heat supply to
some extent.

To sum up, now in the world, the heat supply
technology with shallow geothermal energy is
mainly used in developed country, while the
use rate in developing country is low.

[I. Our national conditions and development
and utilization of shallow geothermal energy
for heat supply

Our country is a developing country, but
shallow geothermal energy heat supply
develops rapidly. It is a particular case in
the world. According to relevant analysis
from specialists, the main reasons include
following several aspects:

1.The geographical condition of our
country is fit for heat supply with shallow
geothermal energy

Most lands in our country locate in
temperate zone which is the best zone for
shallow geothermal energy heat supply to
come into play. In the temperate zone, the
temperature of underground shallow layer
keep in 10~20 °C upon the difference of



latitude. This temperature is close to the
temperature people need in buildings, and
is ideal heat source for family residence and
commercial buildings.

From the perspective of practical
experience, from Heilongjiang in the north
to Hainan Island in the south, as well as
western borderland and Qinghai-Tibet
Plateau, shallow geothermal energy heat
supply technology is successfully used
with favorable effects. The geographical
conditions in our country are fit for extensive
popularization of shallow geothermal energy

heat supply technology across the country .

2.The climatic conditions in our country
is convenient for utilization of shallow
geothermal energy for heat supply

As the temperature difference of
underground and the earth's surface is large,
the efficiency of shallow geothermal energy
heat supply technology in our country is
obviously higher than air energy heat supply
technology. Under the condition of cold
current, as external temperature is extremely
low, air heat pump only can work with
auxiliary energy source, and the efficiency
reduces by a large margin. But, for heat
supply with shallow geothermal energy, as
the temperature of underground heat source
is relatively stable, service efficiency will not
be affected by surface air temperature, which
effectively enhances service efficiency.

3.Quantity demanded of heat supply
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energy sources in our country is large,
and shallow geothermal energy is
necessary

After the reform and opening-up and in
a future period, the heating demand in our
country increases obviously, and the main
reasons include:

Population size is large in our country. Our
country has the largest population size in the
world. In a long period, we have the most
population in the world.

Population of our country keeps
urbanization.Since 21st century, population
urbanization in our country still continues.
Specialists think in the 50 years, as
urbanization rate increased by 1% each
year, at least 13 million rural population
shall be transferred. Calculated as that
everyone needs covered area 30 square
meters, residence of 400 million square
meters shall newly increase each year.
Some relevant researches also show that
after rural population enter into city, energy
consumption of building heat supply will
increase by 30% “ and this also increases
the demands in heat supply energy.

Per capital living area keeps increasing.
Some specialists predict that in following
40 years, per capital living area may be up
to 30 square meters. Growth of per capita
living space also can drive growth of heating
energy demand.

Heating area expands.Urban heat supply
in our country is restricted in the north
of Yellow River. Although the area in the
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south of Yellow River also is cold in winter,
regional heating system is not set in the
urban planning. From the perspective of
human life demand towards heating, when
indoor temperature in winter is lower than
12 C , intellectual work efficiency, such as
writing will be affected. Under this standard,
most areas in the south of Yellow River have
demands of heat supply. With the increasing
demands in national income level and life
quality, those urban and rural residents who
live in these areas start to solve heating
problem on their own. Whereas some areas
in the south of Yellow River, especially
Yangtze river population basin has intensive.
Expansion of heating area in our country will
increase the demands towards heat supply
energy by a large margin.

Heating demand of rural population
increases. Since the reform and opening-
up policy, with income and living standard
increasing, peasants also began to buy
commodity energies in quantity, and some
families have already installed heating
system. Rural population in our country is
large, and living space is relatively larger,
rural heating also further enhances energy
demand of heat supply in our country.

Buildings in our country are of large
energy consumption. According to data,
the energy consumption of unit building
area is still 2 to 3 times more than developed
countries ®!. During the past decades, among
all the 2 billion square meters completed
construction areas, only about 3% of them
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are energy-saving buildings. In other words,
97% of completed construction areas are
energy intensive buildings. As buildings’
service time is more than 50 years, the high
energy-consuming situation will be very hard
to be changed fundamentally in a short time
if there are no powerful measures.

4.The realization of energy-saving and
environmental protection through heat
supply by development and utilization
of shallow geothermal energy in our
country

Coal is the main body of energy which
takes about 75% of the present energy
production and consumption in our country
and it is also the most important energy
for building heating in the north. The coal
pollution in some northern cities and towns
are extremely seriously in winter, some of
which has already impacted people’s daily
life badly and damaged their health even
their future generations. Meanwhile, the coal
pollution has hindered investment promotion
and development of urbanization, slowed
its process and influenced the improvement
of people’s living standards and the
development of industries in cities.

It is suggested to take the following
measures to change the present situation:
heat by natural gas; take use of coal clean-
burning technology; heat with electricity;
develop and utilize shallow geothermal
energy.

It is problematic to heat with natural gas:



firstly, it is of high price; secondly, natural
gas is consumed intensively and of large
investment; thirdly, the needs of natural
gas in our country are increasing rapidly
nowadays; fourthly, natural gas heating is
not reasonable as it is a serious waste of
energy. Therefore, we should take better use
of natural gas, the non-renewable energy,
and find other alternative and recoverable
energies to save such valuable energy as
soon as possible.

The coal clean-burning technology is one
of the most important subjects explored in
our country presently, and it has approached
many effective achievements in the use
of heating boilers. However, due to the
disadvantages of multi users, scattered
layouts, old facilities, large investment and
difficulty in coal clean-burning technology for
heating boilers, this technology cannot be
popularized within decades.

Electricity heating will not pollute the
environment at the place. But the major
power source comes from coal heating
in our country. And direct electric heating
will bring more energy consumption and
severely increase pollutants emission
such as greenhouse gases etc. Therefore,
professionals have agreed that massive
direct electric heating is not suitable in most
areas of our country, except for areas fluent
in hydropower and wind power.

According to all conditions in our country,
heat supply by utilization of shallow
geothermal energy is the best method.
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5.The necessity of utilization of all
energies including shallow geothermal
energy as a result of few fossil resources
per capita

The capital hold resources of our country
is far less than the world average level, and
the per capita coal, oil and natural is 57%,
10% and 5% "®lof the world average level
respectively. In order to meet the increasing
demand on energy, we should develop
renewable energy greatly and take every
possible measure to save energy, besides
open up the traditional energy with great
efforts in our country.

6.Shallow geothermal energy
technology benefits from new energy
development in our country

In order to solve the contradiction between
energy supply and demand, our country has
kept investing and developing new energies
and renewable resources to promote the
improvement of shallow geothermal energy
technology for years.

The new energies explored mainly by our
country in the future are:

Nuclear power: our nuclear industry is
on top of the world technically, but nuclear
power still takes a relatively low percentage,
which could be improved greatly in the
future. Nuclear power has been matured
technically all around the world at present,
and is safe and reliable. According to France
and other countries’ experience, nuclear
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power could probably lower electricity price
and transfer some city heating energy to
electricity. As direct electric-heating is of low
efficiency and shallow geothermal energy
heating could improve the productivity of
nuclear power furthermore, the increasing
on nuclear energy will obviously boost the
percentage of shallow geothermal energy.

Wind power: At the moment, our country
has started to build large-scale wind-power
stations and some wind power in the north
has taken a certain proportion of all power
supply. The relationship between shallow
geothermal energy and wind power is similar
to nuclear power as wind power is benefit
to the development of shallow geothermal
energy.

Solar energy: solar energy has entered to
a new boost at home and abroad currently,
but it is of serious short at northern area in
winter and is hard to meet heat supplying by
itself. Therefore, shallow geothermal energy
facilities are usually applied in solar heating
buildings. The development of solar energy
and shallow geothermal energy heating are
mutually reinforced.

Hydrogen energy: this new energy,
with development potential, has attracted
universal expectation by energy specialists
both at home and abroad. On the prospects
of technology and application, it will be used
in traffic and transportation to take place of
oil which pollutes seriously, if successfully
developed in the next decades. And it will
be hardly for hydrogen energy to be used

28

for building heating in the next 30 years in
consideration of price etc.

The fifth one is biomass energy. Our
country has already accumulated some
experience in this field at present, and will
increase the percentage of straw power in
the future which is good for the promotion of
shallow geothermal energy heating in urban
and rural areas.

7.The supporting to the development
and utilization of shallow geothermal
energy heating by the development of
manufacturing industry

Our manufacturing industry has been
developing very quickly since the reform
and opening-up, which makes our country
one of the top countries in manufacturing
capacity. In the eyes of the future trends,
our manufacturing industry can support the
development and utilization of renewable
energies and promote the development of
shallow geothermal energy heating of our
country.

8.The future 15 years is the best period
for China to develop and utilize shallow
geothermal energy for heat supply

The condition to develop and utilize
shallow geothermal energy for heat supply
in China becomes more and more mature
after entering 21st century, and the current
circumstance is to the benefit of developing
and utilizing shallow geothermal energy.

Firstly, China’s construction and



development require a huge amount of
energy, which makes it a tendency to develop
and utilize new energy and renewable
energy sources.

Secondly, the change of the price ratio of
primary energy and electricity is conducive
to improving the competitive advantage of
shallow geothermal energy heating. There is
a trend that the gap between the power price
and the energy price continues to shrink.
This will provide a better market competition
conditions for the use of shallow geothermal
energy heating driven by electricity, which
is conducive to the development of shallow
geothermal energy heating.

Thirdly, domestic and international parties
who advocate greenhouse gases emissions
mitigation make the development of shallow
geothermal energy achieve a wide range of
support.

Fourthly, through the development and
practice for more than ten years, most of
our shallow geothermal energy heating
equipment and facilities have realized
the localization, and the use cost of the
equipment has been reduced. Relevant
enterprises have accumulated a lot of
valuable experience and the core technology
with independent intellectual property
rights. Some regions have not only made
the local standards, but also accumulated
technical force and technical personnel.
The products of shallow geothermal energy
heating become continuously diverse, and
the competitiveness is strengthened. The

RHAEER
CURRENT FOCUS

support of the national and local policies
also provides a more favorable conditions
for speeding up the development of shallow
geothermal energy heating promotion.

It can be predicted that the next 15 years
will be still a period for rapid development
of urbanization and construction in China.
In this period, we can take good advantage
of energy conservation of buildings and
shallow geothermal energy, so that we can
acquire the good heating effect and good
economic benefits and social benefits. As
a result, it is advocated to strengthen the
support for energy conservation and heating
system, and accelerate the development
and utilization of shallow geothermal energy
heating technology in the future 15 years
and during the planning of newly planned
buildings, which has an significant and
profound meaning.
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