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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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THE CPPCC MEMBER XU SHENGHENG
MADE SUGGESTIONS TO SOLVE
HEATING PROBLEMS IN RURAL AREA
——the Rural Areas in Beijing, Tianjin
and Hebei shall Promote the Renewable
Geothermal Energy for Heating
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The Bening CPPCC
Member Xu Shengheng
Made Suggestions to
Solve Heating Problems

in Rural Area

the Rural Areas in
Beijing, Tiarnyin and Hebei
shall Promote the Renewable
Geothermal Energy for
Heating

Author: Peng Xiaofei

Xu Shengheng, the Beijing CPPCC
member and the Chairman of the Board of
Directors of China (Hong Kong) Geothermal
Industry Development Group Limited, brought
about the proposals on heating in rural areas
on the National People's Congress and
the Chinese People's Political Consultative
Conference (NPC & CPPCC) in Beijing this
year, in which he suggested to promote the
recyclable geothermal energy in the rural
areas in Beijing, Tianjin and Hebei so as to
solve the problems in heating in rural area.

Xu Shengheng said that, the heating
supply in winter is a necessity, but heating
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by firing coal is one of the important factors for the serious
air pollution in Beijing. The renewable shallow geothermal
heating energy is clean, efficient and recyclable, and can
reduce the air pollution in winter effectively.

"The shallow geothermal heating refers to a technology
transferring a kind of clean energy into three kinds of heat
energy, achieving unfired heating with zero emission in
heating areas." Xu Shengheng believed that, Beijing has
pioneered and tried in this regard in advance and has
obtained some results of scaled application, and shall
promote its experience in Beijing, Tianjin and Hebei quickly
on the basis of summary and optimization.

NS
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Xu Shengheng said frankly
that, the reason why he put
forward the proposal on the
promotion of the shallow
geothermal energy heating
and efficient replacement of
coal with electricity for peasant
households in mountain area
in Beijing and plain is mainly
because that the shallow
geothermal energy is the low-
grade heat energy below
25 C in underground shallow
layer within 200 meters of the
earth's surface. The shallow
geothermal energy does
not‘pick up the place',and
theoretically speaking, every
inch of land under our feet is
the home to shallow geothermal
energy. The principle of
potato cellar and vegetable
cellar dug in the past in rural
area is to make use of the
shallow geothermal energy.
Now, the heating by shallow
geothermal energy is realized
by the geothermal heat pump
technology, and it solves the
problems in energy transfer,
transportation and improvement
of energy grade between the
ground and indoor of buildings,
which is to transport the cost-
free shallow geothermal energy

9
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in the neighborhood with one kilowatt of cost-
consuming clean energy, and then get more
than 3 kinds of energy transformed directly
from electric energy for heating the buildings,
thus realizing high efficient replacement of
coal with electricity and unfired heating with
zero emission in heating areas.

Xu Shengheng told the reporter that, three
pieces of news could be inferred from the
third-party monitoring data on replacement of
coal with electricity in heating seasons for rural
areas in Beijing in 2016 released on the "2017
Heat Pump Heating Technology Application
and Development Submit" by Li Wenchao,
the Deputy Director of Township and Village
Division of Beijing Municipal Commission of
Rural Affairs: first, the power consumption per
each square meter in the heating season is
30 kilowatt under the average temperature of
20.6 degrees within the room of the peasant
household who utilizes the GSHP (Ground
Source Heat Pump)of shallow thermal energy
heating (Geothermal Energy Heating System);
second, the power consumption per each
square meter in the heating season is 58.7
kilowatt under the average temperature of
19.1 degrees within the room of the peasant
household who utilizes the air source heat
pump for heating; third, the power consumption
per each square meter in the heating season is
191.5 kilowatt under the average temperature
of 17 degrees within the room of the peasant
household who utilizes the energy-storage
type of electric radiator for heating.

Currently, Beijing has pioneered and tried

10

in this regard in advance and has obtained
some results of scaled application, and shall
promote its experience in Beijing, Tianjin
and Hebei on the basis of summary and
optimization.

To that end, he suggested that it was proper
to promote the geothermal energy system
among the self-heating peasant households
in the mountain area and the plains as it
was featured with low operating costs, and
can solve the problems of rural area in
heating, cooling and supplying of domestic
hot water. Meanwhile, he also recommend
to establish and improve the rural power grid
system, so as to support and ensure the
electrical safety for self-heating. In addition,
it is required to construct rural self-heating
infrastructure, as "Heating is a responsibility,
a cycle industry, and the government shall
drive its development innovatively, ensure
the implementation of technology innovation,
promote the innovation management and
benefit the livelihood of the people. Also, the
government shall make the heating subsidies
open, fair and equitable, and distribute such
subsidies to the users in a practical manner."

Xu Shengheng stated that, there were two
reasons why he was concerned about the
heating problem in rural areas. On the one
hand, he has seen clearly the gap in living
standards between the peasant households
in developed country and our country; for
the other hand, he, as an entrepreneur,
has understood the significance of a highly
efficient, energy-efficient heating system



for the rural areas, "To improve the farmer's
living standard, there must be thousands of
warm houses, cool in summer and warm in
winter, with hot domestic water in daily life,
all of which shall also be convenient and
affordable. This is also the farmers' dream for
a better life."

It is learned that, Ever Source Science
and Technology Development Group Co.,
Ltd established by Xu Shengheng has been
concentrated on the scientific research,
application and promotion of shallow
geothermal energy as the alternative energy
source for the heating of buildings, realized
the industrial development of the original
gathering and heat transfer technology
for shallow geothermal energy, and its
combination with heat pump technology
makes the low-grade renewable shallow
geothermal energy become an alternative
energy for building heating, and provides
clean and smart heating for the buildings in
northern heating area with equivalent energy
grade and parallel temperature.

"Under the support of five major industrial
sectors including planning and design,
renewable shallow geothermal energy
supply, smart manufacturing, engineering and
construction, operation and maintenance, the
Company has been innovated and explored
a way to making use of the renewable
shallow geothermal energy for cleaning and
smart unfired heating and haze treatment
and control in northern buildings with zero
emission," he said.

NS
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Xu Shengheng stated that, the principle
of "dominated by enterprises, promoted by
government and affordable by residents"
pointed out by President Xi Jinping has
strengthened the Company's determination
in using the renewable shallow geothermal
energy as the alternative energy for heating
in northern regions, and created the most
proper energy utilization industrial chain for
clean and smart heating in northern regions:
generating power near the origin of energy,
the cost for environmental governance
is the lowest; the transmission mode for
power transmission and transformation
is highly efficient, proven and reliable; in
northern heating regions, one portion of the
cleanest energy is used to drive the heat
pump system, and transfer the cost-free
stable renewable shallow geothermal energy
nearby, which can get more than 3 portions
of heat energy transformed directly from the
electricity, so as to provide the clean and
smart heating for the buildings in an unfired
and zero emission manner in the region.

Meanwhile, the system reduces the power
consumed by the users by 70%, and saves
the costs of environmental governance for
the government to control and govern the
combustion heating, "as an energy industry
integrating the geothermal heating and cooling
developed at the new era, it improves the
life quality of common people by adjusting
measures to local conditions, and solves the
haze problem effectively resulting from heating
by firing the primary energy."

11
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2000 15145 190699 5275 (34.83%) 23275(12.21%) 3263(21.55%) 42926(22.51%)
2005 28269 273372 15384(54.42%) 87503(32.01%) 4366(15.44%) 55256(20.21%)
2010 48493 423830 33134(68.33%) 200149(47.22%) 5394(11.12%) 63025(14.87%)
2015 70329 587786 49898(70.95%) 325028(55.30%) 7556(10.74%) 88222(15,01%)
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1. Clean Energy Composition of Beijing
in 2017

President Xi Jinping stressed at the
Fourteenth Meeting of the Central
Finance and Finance Leadership Group
on December 21, 2016 to promote clean
heating in the Northern China during
winter. It is advisable to use clean energy
or electricity as much as possible to
increase the proportion of clean heating.
The Beijing-Tianjin-Hebei Region, which
is in the area of heavy smog, should act
immediately and remove coal usage as a
top priority. In particular, the governance
should focus on the pollution of rural
scattered coal, which is much higher than
that of industrial boilers.

Beijing identified “to build a clean energy
system dominated by power and natural
gas, and supported by geothermal energy
and solar energy” in the 2013-2017 Clean
Air Action Plan. Beijing has accelerated the
coal-free process under the pressure of
target tasks. The new clean energy in 2017
was composed by: coal to gas accounting
for 12%; in the remaining categories of
coal to electricity, air source heat pumps
accounting for 67%, thermal storage heater
accounting for 19%, ground source heat
pumps and solar energy accounting for 1%
respectively (Figure 1).

As a member of the ground source heat
pump industry (active participant), | think
the ground source heat pump should take a
larger proportion.
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Figure 1 Composition of Coal to Electricity and Coal to Gas
in Rural Beijing

2. Ground Source Heat Pump Emerging in Global
Geothermal Heating

The current geothermal heating in the world
consists of two parts. One is the conventional
medium and low water thermal geothermal
resource for heating and the other is the
application of ground source heat pump. The latter
has been developed rapidly in recent decades due
to the combination of winter heating and summer
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cooling. According to the statistics of
the World Geothermal Congress held
in every five years, Table 1 shows the
development data of the direct utilization
of world geothermal resources.

There is an obvious regularity:

(1) From 1995 to 2015, in view of
the world conventional geothermal
heating equipment capacity and annual
utilization of heat energy, the average
annual cumulative growth rate of the two
indicators has been close to 6%, lower
than the direct utilization of geothermal
resource nearly 12% and over 9%
respectively.

(2) From 1995 to 2015, in view of
the equipment capacity and annual
utilization of heat energy of global
ground source heat pumps, the average
annual cumulative growth rate of the
two indicators has been over 20% and
nearly 18%, which is far higher than the

Table 1 Development of Direct Utilization of World Geothermal Resources

Direct Utilization of
Geothermal Resources

Ground Source Heat Pump

Geothermal Heating

Year

MWt TJ/a MWt
1995 8664 112441 1854 (21.40%)
2000 15145 190699 5275 (34.83%)
2005 28269 273372 15384(54.42%)
2010 48493 423830 33134(68.33%)
2015 70329 587786 49898(70.95%)

TJla MWt TJla
14617(13.00%) 2579(29.77%) 38230(34.00%)
23275(12.21%) 3263(21.55%) 42926(22.51%)
87503(32.01%) 4366(15.44%) 55256(20.21%)

200149(47.22%)  5394(11.12%) 63025(14.87%)
325028(55.30%)  7556(10.74%) 88222(15,01%)

* MWt-equipment capacity; TJ/a-annual heat utilization; the number in brackets is the percentage of the direct utilization
of geothermal energy in that year.
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corresponding indicators of direct utilization
of geothermal resources.

(3) In the past 20 years, the ratio of
geothermal heating in the direct utilization
of geothermal energy has been gradually
decreased, and has dropped to No. 3 from
No. 2 (second only to bathing and swimming).
However, the ratio of the ground source heat
pumps in the direct utilization of geothermal
energy has been increased rapidly, and has
jumped to No. 1 from No. 3.

(4) The advantages of ground source heat
pumps have attracted the promotion and
application in less cold regions, and its total
annual utilization hours are lower than those
of the conventional geothermal heating.
Therefore, the equipment capacity of ground
source heat pumps in 2015 has accounted for
70.95% of the direct utilization of geothermal
energy. The annual utilization of thermal
energy has accounts for only 55.30% of the
direct utilization of geothermal energy.

(5) The sum of ground source heat
pumps and conventional geothermal heating
represents the absolute advantage of
geothermal energy in heating and utilization,
namely the equipment capacity has reached
81.69% (Figure 2) and the annual utilization
of heat energy has reached 70.31%.

3. Ground Source Heat Pump as the Best
Choice for Clean Heating

The advantages of ground source heat
pump heating can be seen if the clean
energy used as heating is systematized.

24
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Figure 2 Geothermal Heating as the Main Body of Direct
Utilization in Global Geothermal Energy

Gas emissions are low and less than half
as much as coal and oil; but carbon dioxide
emissions from natural gas are still an order
of magnitude higher than those of renewable
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Figure 3 Comparisons of CO2 Emissions from Various Kinds of Energy

sources such as wind, geothermal and solar
energy (Figure 3). The calorific value of
natural gas is higher than that of coal, which
is 38931 kilojoules per cubic meter. One
cubic meter of gas is equivalent to 1.33kg of
standard coal. The best optimal usage is to
use natural gas to build cogeneration (power
generation and heating). The usage of
natural gas for heating scattered households
is overqualified, and it has caused gas
shortage in many places of Hebei Province.

Wind and solar energy can be used for
heating after electricity generation, but it
needs energy storage equipment to adjust
the surplus. The solar energy can also store
heat for heating, which can be used in areas
with abundant wind and solar energy.

The current electricity used for thermal
storage heater is from coal-fired power
plants. The first point is that the electricity
contains the pollution transfer of power
plants; the second point is that electric

heating has a low efficiency coefficient and
can only be controlled by using peak valley
electricity price.

The heat pump is the equipment to improve
the efficiency coefficient, but the difference
between air source heat pump and ground
source heat pump is huge. There is no doubt
that the average energy efficiency coefficient
of the ground source heat pump from 10 C of
ground temperature is about 3.5. The energy
efficiency coefficient of heat extraction is
about 2.0 from 0 °C of ground temperature. The
energy efficiency coefficient of heat extraction is
less than 1.5 from -20 “C of ground temperature.
Compared technically and economically, the
application of air source heat pump in Northern
China is far less than that of in the Southern
China. The larger volume of equipment has
high noise and high maintenance costs under
the outdoor working conditions in winter.
The ground source heat pump has only
the slightly higher initial investments and
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technical costs, but saving electricity means
saving the running cost, and the heating
effect is good, the maintenance cost is low,
and the noise is low. The Beijing Municipal
Government has provided the villagers with
RMB 24,000 for purchasing air source heat
pumps and with RMB 6,000 for 3 years of
subsidized electricity. If the same costs are
spent on the ground source heat pumps,
the overall effects will be quite different and
the superiority will be more obvious in a few
years later.

4. New Peak of Geothermal Development in China

Looking back the development of China’s
geothermal energy in the past 48 years, in
the early stage of the planned economy,
there was the enthusiasm of mass
participation, but without the support of the
industrial foundation, the lack of development
momentum. In the later stage of the market
economy, the developers initiated the
investment-profit model and established the

industrial teams, which laid the development
foundation. In addition, the rapid development
of the ground source heat pumps in recent 20
years has really strengthened the industrial
teams, coupled with the combination of
production and research, the sustainable
development mode characterized by
industrialization has been truly built.

As can be clearly seen from Figure 4, the
development and utilization of geothermal
energy in China has been mainly contributed
during the last 20 years, and the biggest
contribution is the ground source heat pump.

5. Continued Efforts Needed for Ground
Source Heat Pumps

The achievements of geothermal energy
in China have mainly depended on the
application of ground source heat pumps
and the development of corresponding
manufacturing, installation and supply
industries. Since 2000, the direct utilization
of China’s mid-low temperature geothermal

200000
180000 W TivERE
160000 o REEHT
140000
120000 M KF=5FHE
100000 iR =
80000 RIBET KRR
60000
40000 W iR
20000 W thiERE
0 |
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Figure 4 China’ s Geothermal Development in Recent 20 Years
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resources has been ranked No. 1 in the world.
Since then, the relying on the expansion of
the ground source heat pump industry has
enhanced China’s geothermal utilization to
No. 1 in the world. In 2000, China’s ground
source heat pumps belonged to the second
half among the 26 countries in the world. In
2005, China became No. 6 among the 32
countries in the world. In 2010, China became
No. 2 among the 43 countries in the world.
In 2015, China’s annual utilization of shallow

ZEMR
POLICY ADVICES

geothermal energy by ground source heat
pumps became No. 1 among the 48 countries
in the world. It is second only to the United
States in terms of equipment capacity.

Facing the “13th Five-Year Plan” for
Geothermal Energy Development released
in early 2017, the goal of geothermal power
generation is difficult to achieve, but the goal
of ground source heat pumps is difficult but
still promising, and we still need to continue to
put more efforts.
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Figure 5 Percentage of China’ s Development of Ground Source Heat Pumps in the World
and Comparison with the United States

The ground source heat
pumps should try to play
a leading role in the winter
cleaning and heating in
Northern China, which is
consistent with the law of
technical and economic
feasibility. By then, this is
the triumph of science and
technology, the triumph of the
ground source heat pumps
(reasonable), and the triumph
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Bening Rural Survey on Shallow Geothermal Energy

Heating

Author: Yan yipping

According to President Xi Jinping’s
directive on clean heating and the need to
promote the production of green products
and capitalization of ecological services as
requested by the 19th National Congress of
the Communist Party of China, six ministries
such as National Development and Reform
Commission, Ministry of Land and Resources,
and Ministry of Environmental Protection etc.
jointly released the Notification on Accelerating
Development and Utilization of Shallow
Geothermal Energy to Promote Replacement
of Coal in Heating Areas of Northern China
in 2017 so as to enable green products and
ecological products to become productive
forces, and to transform the ecological
advantage into the relevant driving force for
economic advantage. The main content is to
focus on the Beijing-Tianjin-Hebei Region and
surrounding areas as key areas for heating in
Northern China. By 2020, shallow geothermal
energy will be effectively applied in the field of
heating (cooling), and the application level will
be greatly improved. This allows the highly-
efficient and green shallow geothermal energy
to play an active role in the replacement of civil
scattered coal heating (cooling).

In Northern China, countryside is one of the
main areas for the application of civil scattered
coal, which is mainly used for heating in winter.
Compared with cities, rural heating has its
own characteristics. In order to improve the
air quality in Beijing, Beijing has vigorously
promoted coal reform and clean energy in
rural ares in recent years. Some rural ares
have started to use the shallow geothermal
heat. Beijing Vocational College of Agriculture
has carried out a survey on the classification
of the shallow geothermal energy applied in
rural areas so as to understand the conditions
and practical effects of the application of
shallow geothermal energy in rural areas in
Northern China, understand villagers’ opinions
and requirements on the shallow geothermal
heating, and understand the problems and
solutions in the process of switching to the
shallow geothermal heating in rural areas.

I. Survey on Typical Deep Mountain
Countryside

Chanfang Village is located in the
Miaofengshan Town of Mentougou District. It
is about 35km from the downtown and 881m
above sea level. In 2015, outdoor lowest
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temperature reached -25°C in winter, which was
rather cold. There are 104 households in the
whole village. In 2016, the per capita income
was about RMB 6,000, which was the typical
pure mountain village in Northern China. In
2013, the village was designated as the village
of relocation and reconstruction by the Beijing
Municipal Government so as to improve the
living environment of the villagers and promote
the village development. 82 households have
completed renovation by the end of 2017.
After the renovation, the villagers’ houses were
two floors of gray buildings, two floors up and
down, four bedrooms and two living rooms,
two bathrooms and one kitchen. The houses
were divided into two types of 170m? and
120m?* equipped with aluminum alloy doors
and windows as well as heat preservation.
The villagers’ income was not high and thus
the clean heating in the new village needed
to be guaranteed and the costs should be
acceptable to the villagers.

The village clean energy heating was the
pilot shallow geothermal heating project by the
Beijing Science and Technology Commission.
Before selecting the project, through
investigation, the Village Committee learned
that the ground source heat pump system
of shallow geothermal energy had been
applied in the office building of the Village
Committee of Shuiyuzui Village in this Town.
The actual operation cost was low, the usage
was convenient and the system was reliable.
Based on years of usage data, the geothermal
energy temperature of ground source heat
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pump system with shallow geothermal energy
has been relatively constant. The supply
temperature was relatively guaranteed, which
could meet the needs of heating in the cold
deep mountain region. The heating costs of
the ground source heat pump system were
low and the villagers could afford it. According
to the village conditions, after several studies,
it was decided to adopt the ground source
heat pump system with shallow geothermal
energy. After the public bidding, a separate
operating system of geothermal energy
system was selected and installed among
the ground source heat pump systems. The
installation of ground source heat pump was
paralleled to housing construction. After the
housing was completed, three 100-meter-
deep hot holes were drilled under the lime
rock behind each house (each heat exchange
hole could provide heat for a room about
50m?). Meanwhile each household was
installed with 5 independent heat pump units
according to the housing conditions.

The geothermal energy system can be used
according to people’s position. The unit of the
corresponding room will be used according
to the user's needs, which is basically the
same as the air conditioner. According to the
survey, the residents of the village are mostly
old people, and most of the households
have only two or three people. Only one or
two sets of equipment need running for daily
life during daytime. The electricity costs are
subsidized and the equipment is energy-
saving, but the majority of villagers use the



equipment as saving as possible to reduce the
duration and frequency of running as much as
possible. They will not run all the equipment
until their children return home on holiday. The
equipment efficiency is relatively high because
heating can be controlled flexibly according
to the needs of each room. In the past two
years, the operating costs of heating for each
household have been about RMB 2,000 in
the heating season, which are lower than the
costs of coal burning. The heating temperature
is high, which is much better than coal burning.
The villagers feel satisfied after two years
of operation, and the leaders of Beijing and
Mentougou District, who come to the survey,
also express satisfaction with the results.

The Chanfang Village has risky road and
steep slope. Though the asphalt roads have
become available as a result of new rural
construction, the traffic is still extremely
inconvenient when it snows in winter. In
order to ensure the normal operation of the
geothermal energy system unit, relevant
enterprises have trained two maintenance
personnel in the village and left vulnerable
spare parts, which will can timely solve general
problems of the equipment in the village and
ensure normal heating.

It is also learned that during the survey,
because the village was all limestone
underground, the costs of drilling heating holes
were much higher than those of in the plain
area, the heating facilities using the shallow
geothermal energy in the mountains would
require greater financial support.
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Il. Survey on Usage of Shallow Geothermal
Energy Replacing Electric Energy Storage
for Heating in Rural Areas

Luojiafen Village is located in the Northern
New District of Haidian District. From 2009 to
2013, Luojiafen Village has been awarded as
“Civilized Ecological Village in Beijing Suburb”
and “Spiritual Civilization Village in Capital”.
There are about 108 households in the village
with few external people. The village is located
in the plain and the homestead is large.
Most of the villagers have bungalows, with a
housing area about 150m2. The housing and
heat preservation conditions are much better.

In the coal to electricity process throughout
2015, all the coal-fired boilers in the village
have been converted to electric energy
storage heating, which provided clean heating.
After 2-year usage, the villagers found that the
electric energy storage heating had high power
consumption, and the operation costs were
higher than those of fire coal. According to the
user survey, the electric energy storage users
adopted 3-7 sets of electric energy storage
devices, outdoor distribution power was 18KW,
and the electric charge of one household in
one heating season was RMB 5,000 and even
as high as RMB 12,000. The costs were too
high to be afforded by villagers. In addition,
the usage of electric energy storage has
been decreased year by year meanwhile the
usage fee has been increased year by year.
In the coal to electricity process in 2016, Xizha
Village in this Town adopted the ground source
heat pump system with shallow geothermal
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energy. The villagers adopted the geothermal
energy system and in the same year and
under the same conditions, the heating
operating costs of each household were
less than 40% of the village. One household
saved thousands of RMB a year. As strongly
requested by villagers, all the households
used the geothermal energy system with
shallow geothermal energy after relevant
department approved in September 2017.
Each household drilled 2 to 3 100-meter deep
heat exchange holes (each hole could provide
basic heat for a room about 80m’ under the
soil layer conditions). A number of different
geothermal energy systems were installed
according to the housing area, and each
equipment heating area reached about 30m®.
Totally 390 sets of geothermal energy systems
have been installed in the village and 347
vertical geothermal energy collection holes
have been set up. After using the geothermal
energy system, the user said the electrical
load of the system was only about a quarter of
that of a storage electric heater. In the past, a
large room installed with the storage electric
heater consumed 3,600W; meanwhile the
geothermal energy system provided the same
thermal load only by 900W. In the past, it was
needed to store energy during off-peak time
at night. Because the user did not know if the
heating was going to be used on the next day,
the user had to have energy storage at night
which might cause waste. By contrast, the
geothermal energy system could be turned
on at any time according to the needs of
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the family, avoiding energy waste or heating
shortage. Although the energy storage electric
heater was mainly used for the off-peak
electricity, and the geothermal energy system
would have higher charge at start, in general,
due to the high efficiency and flexibility of the
geothermal energy system with geothermal
energy, the operating costs during heating
season have been reduced by about 60%. For
some families with old people and children, the
reduction of operating expenses has become
more obvious. The good effects and low costs
have been widely recognized by the villagers.
For example, Aunt Zhang, with a housing
area of 293.22m? had heating season costs
about RMB 7,000 (RMB 1,750 /month)
through the storage electric heater. After
completing the renovation in 2017, the costs
were about RMB 650 a month, saving 63% of
electricity bill, and the indoor temperature has
become higher than that of in the past, and
has become more convenient.

In order to ensure the normal operation
and timely maintenance of the equipment,
when the equipment was installed by the
enterprise, two villagers were arranged to
participate in the installation to understand
the equipment structure and participate
in the technical training for maintenance
staff organized by enterprise. Therefore,
during the equipment operation in winter
and summer, the trained villagers will be
responsible for the repairing and routine
maintenance of the equipment, which can
ensure the normal system operation.



lll. Survey on Neighboring Urban Areas and
Densely-Populated OId Villages

Longquanwu Village is located in the
north of Longquan Town, 5km away from
the Government Resident Danyu Street in
Mentougou District. There are more than 4,000
people, including 2,500 farmers, 900 residents
and 1,200 migrants. It is the village that blends
the old and new villages. The old village streets
are narrow and the roads are crooked; the new
village road is wide, the housing is relatively
neat, the main body is bungalows, and there
are a few two floors of self-built buildings. The
village has more than 100 years of ancient
buildings, and some high-income residents
have begun to use air source heat pumps and
electric heaters since a few years ago.

As the clean energy heating pilot village of
Longguan Town, prior to the implementation of
the clean energy heating project, the members
of the "Two Committees", party members
and representatives of village residents in
Longquanwu Village were on the field trip of
various heating equipment enterprises, and
discussed the details of procurement and
installation of heating equipment, heard from
the villagers who had used the clean energy
village during the visit. Finally, through the
democratic process of the village committee,
they decided to use the ground source heat
pump system with shallow geothermal energy
in the whole Longquanwu Village. A small
number of households that had not been
able to install the ground source heat pump
equipment adopted the air source equipment
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and energy storage electric heaters. A total of
1,920 units of heating equipment were installed,
benefitting 4048 people and a total heating area
of 380,000m2. The whole village had completed
the “coal to electricity” work before the 2016
heating season.

Through consultation, the single well
circulation geothermal energy system was
selected as the specific equipment. The whole
village was divided into 9 regions. Totally 32
sets of geothermal energy collection devices
were designed and 12 sets of geothermal
stations were designed. The underground
thermal energy collected by the collection
system was supplied to the geothermal energy
station, conveying geothermal energy to the
villagers’ families. Each heat pump heated
about 30m” according to the housing area
and other installed heat pump in several
parts. The family could turn on the heat pump
system according to the needs of life so as to
provide heating, cooling and hot water for the
room. The villagers needed to pay the basic
heat source fee of RMB 8/m” in each heating
season for the heating station. The specific
heating costs mainly depended on the duration
spent on the household equipment, mainly the
equipment electricity. Most of the household
expenses were relatively low because the
equipment could be used as needed. For
example, a villager had larger living room and
installed two heat pump systems. Because
one system could also guarantee heating most
of the time, under such conditions, the villager
only needed to turn on one device to heat,
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which was obviously saving energy.
The project was been awarded as
a demonstration case of energy-
saving and low-carbon technology
in the Mentougou District in 2017.
The survey reflects that the system
is very advantageous in terms of
economic affordability of villagers.
The head of the Village Committee
says: “we carry out ‘coal to
electricity’, which not only improves
subsidies and brings low costs of
heating equipment, but also uses
the peak valley electricity price.
The most important thing is to
raise the standard of living, say
goodbye to the era of thick smoke,
eliminate safety hazards, reduce
occurrence of gas poisoning,
which is convenient for the
villagers and clean the air. After
the whole village has changed to
clean energy, there is less than
1/3 of the garbage in the village
in this winter. In the past, one
household needed to thrown out
the coal cinder proportionally to
coal burned. But now it is turned
into electric heating and the
environment has become cleaner.”

In order to ensure the equipment
operation, some companies have
provided 5 security teams and a
dozen of maintenance staff in the
village. They are responsible for

66

the collection of geothermal energy, the maintenance of
domestic equipment and the operation of geothermal heat
stations. The security personnel should be held by the

village personnel trained by the enterprise. The main body
is the villagers responsible for ON/OFF, maintenance and
normal operation of the equipment during heating and
cooling seasons.

IV. Survey on Plain Villages

Xizha Village is a remote administrative village in
Haidian District. It is adjacent to Changping District and is
far away from the central city. There are 284 households
mainly living on forests and fruits, and there are a small
number of migrants in the village. The household has
large homestead which is dominated by bungalows. The
villager's housing area is generally around 270m”. In
other ways, clean heating needs cannot be met under
the current power load conditions. Through detailed
investigation, including the investigation by the town



leaders to HYY, the rural inspection on the
coal to clean energy has been completed.
After the village leadership research and the
discussion of the villagers’ representative
assembly, they decided to replace the coal-
burned small boilers with the HYY geothermal
energy system, and totally 213 households
have been renovated.

Although it is good thing to use clean energy
from coal, villagers need an acceptable
process for new things. “The villagers have
been used to burning coal for so many years.”
The staff of Village Committee of Xizha Village
said, at the beginning of the household survey,
some villagers did not understand the coal-free
renovation, did not know what the source heat
pump was, and they were resistant. After that,
the village adhered to the mass line. According
to the strategy of “pilot first, forward by step,
and rolling promoting”, a pilot household was
selected and installed with the ground source
heat pump in the Xizha Village. After the
completion of the pilot household, the villagers
went to see the usage. After all the questions
were satisfied, everyone was very supportive
of the non-coal project, and the promotional
speed was very fast. In addition, for the
later equipment usage and maintenance
concerned by villagers, the factory responsible
person said that the after-sale service would
be guaranteed, and the villagers would be
assured that the electric heating equipment
would be free for 6 years, and the man-hour
costs would not be charged within the 10-year
warranty and with lifetime paid warranty.

LR
PROJECT SHOWCASE

The installation of ground source heat
pump system was very heavy. To complete
the installation in the village within one
month, HYY organized teams of more than
600 people, completing household design,
signing contracts with villagers, and drilling
hot holes (four holes in each household, each
depth of 75m, below was the lithosphere
difficult to continue drilling) so as to install
outdoor machine, indoor fan coil, and conduct
equipment commissioning and other work.
After the project completion, the villagers could
get water for heating, cooling and daily life,
and the electricity consumption of domestic hot
water consumption was 1/3 of the conventional
electric water heater.

During the installation, HYY installed 6
container offices in the village and built 32
tents, enclosed 800m2 of the site for the
placement of engineering materials, equipment
and tools etc., and set up a temporary parking
lot. In order not to affect the villagers' normal
life, HYY even set up a temporary toilet.
The construction has damaged the existing
road, and there was a project to restore the
road surface after installation. Due to a large
amount of work done beforehand, the villagers
could understand the construction influence
on them, and cooperated with the project
implementation. Three villagers in Xizha Village
participated in the installation of ground source
heat pump. HYY trained the three people to
prepare for the equipment maintenance in the
village. During the installation and commission,
HYY set up a heating service room in the
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village, there were staffs on duty responsible
for solving the problems during the heating
period. During maintenance, video could be
used to contact with HYY, and there were
necessary accessories in the village.

After two years of operation, the sample
survey reflects that the average heating bill in
heating season in most households is about
RMB 10/m2. The housing area of individual
households is large and the resident population
is small, and the average heating bill is less
than RMB 10/m®. The villagers mainly choose
fan coil terminal for winter heating and summer
cooling. In summer, the cooling electricity
cost is lower than the air conditioner. Most

households also choose the hot water system,

and the electricity consumption of hot water
is about 1/3 of the electric water heater. The
improved system has enhanced the villagers’
living standards and has been well received by
the villagers.

Through these four types of rural surveys,
it can be seen that, the shallow geothermal
heating system currently developed in
China is suitable for the majority of rural
areas in Beijing, which is featured by good
performance, reliable operation, and low
operating costs. It has been praised by the
leaders and welcomed by the countryside
and villagers, and it can be widely promoted
in the rural areas of Northern China through
improving relevant policies.
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