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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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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 HMINWZEST: K. BIF

Our MlSSlon. Pragmatism and Innovation

o IMIRNER: ASBERRFEHLE
Our Pursue: Harmonious Coexistence of Human and Nature

® ZAMER: AU =ISREEE
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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Analysis on Application Cases of Ground Source
Heat Pump 1in Clean Heating
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Abstract: The ground source heat pump
technology can effectively utilize clean
renewable energy sources to realize clean
heating as well as energy saving and
emission reduction, and it is an effective
measure for adjusting traditional heating
mode of our country and improving current
status of atmospheric pollution. This
paper researches the application effect of
ground source heat pump system in the
clean heating work of Beijing in the 2017-
2018 heating season through actual case
introduction and actually measured data
analysis. From the analysis results, it can
be known that the ground source heat pump
system has relatively high efficiency, with
good heating effect; if the heating cost of
unit area is lower than RMB 15, the cost is
half of the original scattered coal heating
mode, with high satisfaction degree of users,
so it is one of effective ways for selection of
clean heating.

Key words:

Ground source heat pump system;
Shallow geothermal energy;
Ground source energy collection;
Clean heating; Case analysis

1. Introduction

The ground source heat pump technology is
a kind of effective path to realize energy saving
and emission reduction by utilizing shallow
geothermal energy™ ?, and it has experienced
more than ten years of high-speed development
period in our country®. Up to the end of 2016,
the application area of ground source heat
pump in our country had reached 478 million
m*, In the “13th Five-year Plan” of Renewable
Energy Sources Development issued by the
National Development and Reform Commission
in December 2016, it is proposed that the
promotion force of development and utilization
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of shall geothermal energy should be increased
further, so as to realize the strategic target of
energy development of 2020". In the “13th Five-
year Plan of geothermal Energy Development
and Utilization” jointly issued by the National
Development and Reform Commission, National
Energy Administration and Ministry of Land and
Resources of the People’s Republic of China
in January 2017, it is proposed that during the
“13th Five-Year Plan”, there is the development
goal of newly adding the shallow geothermal
energy heating (cooling) area of 700 million m*®.
The document encourages developing and
utilizing shallow geothermal energy in the way of
“adjusting measures to local conditions, intensive
development, strengthening supervision and
emphasizing environmental protection”. On
May 16, 2017, the Ministry of Finance of the
People’s Republic of China, Ministry of Housing
and Urban-Rural Development of the People’s
Republic of China, Ministry of Environmental
Protection of the People’s Republic of China
jointly issued the Notice on Supporting Pilot Work
of Clean Heating in Winter in Northern Area with
Central Finance, and decided to support the pilot
work of clean heating in winter in northern area
with central finance, and proposed that the pilot
cities should promote the new type of heating
mode of dispersed type of renewable energy
sources such as the geothermal energy and
the multi-energy supplementation application”
by adjusting measures to local conditions. On
December 29, 2017, the National Development
and Reform Commission, Ministry of Land and
Resources of the People’s Republic of China,
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Ministry of Environmental Protection of the
People’s Republic of China, Ministry of Housing
and Urban-Rural Development of the People’s
Republic of China, Ministry of Water Resources
of the People’s Republic of China, and National
Energy Administration jointly issued the Notice
on Accelerating Development and Utilization of
Shallow geothermal Energy to Promote Amount
Reduction and Substitution of Coal Combustion
in Northern Heating Region, determining to
focus on the northern heating region such as
Beijing-Tianjin-Hebei and surrounding areas,
making sure that the shallow geothermal
energy effectively applied into the heating
(cooling) field in 2020, with application level
enhanced greatly, playing a positive role in
the aspect of replacing scattered coal heating
(cooling) for civil use, and making the regional
heating (cooling) structure optimized®. The
development and progress of clean heating
work in northern region injects new power into
the application of ground source heat pump
technology; meanwhile, in Beijing where
the rural scattered coal combustion is to be
replaced with new technology to realize clean
heating, new requirements and challenges
are also proposed for the ground source heat
pump technology.

2 Application Modes and Characteristics of
Ground Source Heat Pump

The purpose of clean energy heating work
in rural are of Beijing is to replace traditional
scattered coal combustion heating mode
with clean energy, thus reducing emission of



pollutants, improving atmospheric environment
of region, and reducing the frequency of
outbreak of fog and haze weather in winter®].
As a kind of clean heating mode, the ground
source heat pump system can provide hot (cold)
water and domestic hot water for peasant
households, and there are three main system
forms; the main equipment configuration mode
of system, and the possible matched indoor
terminal device of users are as shown in
Table 1. System characteristics determined by
different system forms are as shown in Table 2.
From Table 2, it can be known that all the three
system forms have their own characteristics,
and a comprehensive consideration shall be
conducted according to the rural village layout,
building characteristics and other relevant
factors. Mode-I is suitable for villages with
relatively dense population such as villages
in the city or centralized residential building
villages for villagers whose homes are relocated
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and reconstructed as a whole; the villages have
vacant space for laying of geothermal energy
collection system, the matching capability of
villages is sufficient, and the terminal can adopt
household metering for convenient charging
management. Mode-II is suitable for regions
where the geothermal energy collection system
is arranged in a centralized way, the villages
where the peasant households are scattered
and the residential density is relatively great
while the geothermal energy collection system
cannot be arranged independently do not
have high requirements for reconstruction of
existing power grids. Mode-lll is suitable for
most natural villages, where the geothermal
energy can be collected independently, the
system property is definite, various households
are completely independent to each other,
which conforms to different demands of various
households, and the flexible adjustment is
convenient for behavioral energy saving.

Table 1 List of Application Modes of Ground Source Heat Pump

Transmission
Application Geothermal and Distribution Transmission and
P Energy Exchange | System on the | Heat Pump Unit | Distribution System | Available Terminal Device
Form .
System Ground Source on the User Side
Energy Side
Centralized Centralized Centralized . . Heat sink: radiation floor; air
Mode—I |geothermal energy . Centralized setting ) .
) setting fan coil; heat pump air heater
collection
Centralized Centralized Household ) Heat sink: radiation floor; air
Mode-Il |geothermal energy . Household setting . .
. setting fan coil; heat pump air heater
collection
H hol
ousehold Household Household ) Heat sink: radiation floor; air
Mode-Illl | geothermal energy ) Household setting . .
collection setting fan coil; heat pump air heater
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Table 2 Correlation Table of Characteristics of Different Forms of Application of Ground Source Heat Pump

Application
Form

Advantage

Disadvantage

Mode-I

1) The geothermal energy collection system
refers to centralized setting, and considering the
coincidence factor, the quantity of configuration
of geothermal energy collection can be reduced

to reduce construction cost;

2) The geothermal energy collection system
refers to centralized setting to be convenient
for maintenance and management, and if
necessary, the centralized setting of auxiliary
facilities also can be conducted conveniently;

3) The heat pump unit and water pump are
of centralized setting, and considering the
coincidence factor on the user side, both the
installed capacity and the transformation and
distribution pipe diameter can be reduced;

1) The geothermal energy collection system
refers to centralized setting, and the place
nearby the heat pump station needs large

collection region;

2) The centralized transmission and
distribution system on the ground side and
the user side need long—term running;

3) It is required to provide 380V power
distribution, and it is required to enhance
the matching capability of power; the
system property right is difficult to be
divided, and the power consumption needs
apportion of users;

4) The system cannot be started up or shut
down according to demands of individual
user, and the behavioral energy saving
function is reduced;

Mode-lI

1) The geothermal energy collection system
refers to centralized setting, and considering the
coincidence factor, the quantity of configuration
of geothermal energy collection can be reduced

to reduce construction cost;

2) The geothermal energy collection system
refers to centralized setting to be convenient for
maintenance and management, and if necessary,
the centralized setting of auxiliary facilities also
can be conducted conveniently;

3) The heat pump unit refers to household
setting; the 220V unit product can be adopted,
without adding power distribution system, and
the property right is clear, able to be started up

and shut down according to the user’ s demand,
which is in favor of behavioral energy saving;

4) The terminal adopts heat pump air heater
system, which can further reduce the energy
consumption during the transmission and
distribution;

1) The geothermal energy collection system
refers to centralized setting, and the place
nearby the heat exchange station needs large
collection region;

2) The centralized transmission and distribution
system on the ground source side needs long—
term running, and the power consumption
needs apportion of users;

3) The heat pump unit refers to household
setting and it needs meeting load demands
of users; with regard to the installed capacity,
the coincidence factor cannot be taken into
consideration, and the average household
installed capacity is greater than the heat pump
unit mode of centralized setting.
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Mode-lll

1) The geothermal energy collection system,
heat pump unit and transmission and distribution
system all refer to household setting; the 220V unit
product can be adopted, without adding the power
distribution system; the property right is clear, and
the collected region of single household is small;

2) The ground source heat pump system can set
energy supply parameters according to the user’ s
demand, thus meeting individual demands of users;

3) The adjustment is flexible, and the startup and
shutdown are convenient, which is in favor of
behavioral energy saving;

4) The geothermal energy collection system
can be started up intermittently according to the
user’ s demand, which is in favor of recovery of

underground temperature field.5) The terminal
adopts heat pump air heater system, which can
further reduce the energy consumption during the
transmission and distribution;

1) Each household refers to 100% independent
system, and for the household heating (cooling)
reconstruction project, the construction
coordination is relatively complicated;

2) The construction cost of geothermal energy
exchange system is greatly influenced by the
geological situation of the Project.

3 Analysis on Cases of Clean Heating

In 2013, Beijing firstly initiated the “coal reduction and coal replacement, and clean air action

» [10]

of rural area, and targeting 1.46 millions of rural households all over the city, it planned to reduce
4.30 million tons of fire coal. According to the target, it is required that all plain villages in 7 suburb
areas of Chaoyang District, Haidian District, Fengtai District, Shijingshan District, Fangshan District,
Daxing District and Tongzhou District shall realize coal-free basically, and till 2020, the villages of
the plain area all over the city shall realize coal-free basically. The ground source heat pump plays
a positive role in the clean heating reconstruction, and Table 3 refers to some villages and system

forms reconstructed with ground source heat pump.

Table 3 Villages and Systems of Clean Heating

with Ground Source Heat Pump

Quantity (n)
S/N. Name of Village of Users Application | System Form Terminal Form
(Household) Area (m’)
1 Tongjiafen Village, Siiing Town, 314 108473 Mode-I Heat sink
Haidian District
5 Xiran Village, SDuiEtl:StTown, Haidian 169 53318 Mode—I Heat sink
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, i I

3 Pongpingzhuang Village, Sijiging Town, 198 76487 Mode-| Heat sink
Haidian District

4 | ipingzhuang Village, Sijiaing Town, 295 120809 Mode-I Heat sink
Haidian District

5 | Nanpingzhuang Vilage, Siliging Town, 275 118743 Mode~| Heat sink
Haidian District

g | Hanjachuan Vilage, Xibelwang Town, 546 150264 Mode-| Heat sink
Haidian District

7 Qinghe 4th Street, Haidian District 835 142609 Mode-lI Heat sink

g | Longauanwu Vilage, Longquan Town, 1476 181553 Mode—Il | Heat pump air heater

Mentougou District

9 Xizha Vlllage., Shangzhuang Town, 211 46551 Mode-lll Heat pump air heater
Haidian District

10 Lijiafen V||Iag(.a,.8harnghuang Town, 229 43019 Mode-lll Heat pump air heater
Haidian District

Liuminying Village, Changziyin
11 ying .g ) .g ying 246 47820 Mode-llI Heat pump air heater
Town, Daxing District
12 Chanfang Village, Mlaof.engljshan Town, 81 12000 Mode-llI Heat pump air heater
Mentougou District

13 Luojiaten Vlllage., Sha.ng.zhuang Town, 108 22900 Mode-lll Heat pump air heater

Haidian District
Liangjiadian Village, Shangzhuang .
2 _
14 Xibeiwang Town, Haidian District 43 9200 Mode-lll Heat pump air heater

From Table 3, it can be known that three system forms all have been applied into the clean
heating in Beijing. In Mode-lll, the system is of complete household independence from the
collection side to the using side; the equipment is owned by single household, the power is metered
as per household, there is no pooled cost, and the property right is divided definitely; the system
can be adjusted, started up and shut down at any time according to demands of users, conforming
to the living habit of “saving while using” of peasants. Therefore, the Mode-Ill is promoted rapidly.
This paper samples two typical peasant households from 2,394 households which adopt the Mode-
Il of the system, and then conducts analysis no monitoring data; next, this paper evaluates the
application effect of the ground source heat pump system in the clean heating in rural areas in
Beijing. The new information of buildings of two peasant households and the ground source heat

22



RHAEER
CURRENT FOCUS

pump system are as shown in Table 4, and the building plane graph is as shown in Figure 1.

Table 4 Table of Basic Information of Typical Cases

Case S/N.

Case-|

Case-ll

Location

No. 20, Yongda Road, Xibeiwang
Town, Haidian District, Beijing City

No. 46, Luojiafen, Shangzhuang
Town, Beijing City

Permanent resident population (people) 4 3
Building area () 199.9 7718
Heating area () 199.9 7718
Building storey height (m) 2.8 2.8

Red brick house, without thermal

Red brick house, without thermal

Wall . . ) .
insulation insulation
Enclosure
structure Window Plastic steel window Plastic steel window
Roof Flat top Flat top
Quantity (set) 6 3
Heat pump
i Rated heat supply (kW) 3.7 3.7
unit
Rated COP 3.98 3.98
geothermal energy heat DN32X U DN32 U
exchanger DN32 Double-U DN32 Double-U
uantity of heat
geothermal Q Y ) 4 2
exchangers (unit)
energy
collection
Effective depth (m) 100 100
system

Connection mode

Parallel connection

Parallel connection

Water pump power (W)

245

245
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Drawing

. . . . Residence i
Residence Residence Residence Residence room Residence

Corridor Residence
Residence
Residence .
Kitchen
Kitchen Boiler
. room
Residence
Toilet
Residence
Toilet
Indoor wall-mounted unit
Toilet Residence Residence Residence Outdoor unit (wall-mounted unit)

Outdoor unit (wall-mounted unit + heat sink)
Heat sink modules of kitchen and toilet

Temperature measuring point

Figure 1 Schematic Diagram of Plane Layout of Building in the Case (Left | and Right Il)

3.1 Typical Case-l

The plane layout of building of the peasant household in Case-l is as shown in Figure 1. The
residential area of the peasant household is large, and the vacancy rate is relatively high, and
according to the using function, the room is provided with indoor wall-mounted unit, or heat sink
modules of kitchen and toile respectively, and the corresponding outdoor unit is also divided into two
types, one type | is only connected with the indoor wall-mounted unit, and the corresponding indoor
side of the other type of outdoor unit is connected with the indoor wall-mounted unit and heat sink
at the same time. We install the temperature sensor in the frequently used room only, and the water
flow and temperature on the ground source side refers to the data of water temperature and flow
of the main pipe of ground source energy heat exchanger of parallel connection. Requirements for
function and precision of the adopted monitoring instrument are as shown in Table 5.

Through monitoring application situations in the 2017-2018 heating period, the measured hourly
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Table 5 Requirements for Performances of Monitoring Instrument

SIN. plogiione Function Expanded Uncertainty (k=2)
Parameter
Water Supply | There shall be'au.tomatic cl;ollection, storage and remote < 0.5% (low-temperature water)
1 and Return data transmission functions, and there shall also be B )
, < 1.5°C (high—temperature water)
Temperatures computer interface.
It shall be able to display the instantaneous flow or
5 Circulating accumulated flow, and be able to conduct automatic < 5%[Qmin—0.2Qmax]
Water Flow storage and transmit data remotely; in addition, there < 2%[0.2Qmax—-Qmax]
shall be computer interface.
It shall be able to display the accumulated electric
Power Con-— . .
j quantity, and be able to conduct automatic storage and
3 sumption ! . . < 2%FS
transmit data remotely; in addition, there shall be com—
Amount .
puter interface.

room temperature of two main bedrooms and outdoor temperatures are as shown in Figure 2. The
bedroom 1 is for the living of children of the peasant household, and the bedroom 2 is for the living
of the couple of the peasant household. From the change curve, it can be known that the room
temperature is closely related to using habits of users. In December 2017, the temperatures in two
bedrooms were not set at a fixed temperature value, and especially from 11:00 on December 9 to
4:00 on December 10, the heat pump unit was artificially closed, and the indoor temperature was
decreased constantly, and after being decreased to the protection temperature of 5°C , the system
automatically started up the heat supply working conditions. After entering January, the running
modes and temperature levels set in two bedrooms were different; the bedroom 2 was for living of
the old, which was a frequently used room, and after the temperature was set at 22°C , the system
run around this temperature all the time. The bedroom 1 was for living of the children, and the set
temperature was relatively high, after reaching the temperature, the system shut down, and it would
re-start up after the temperature was lower than 18 °C . During the Spring Festival from February
14, 2018 to February 25, 2018, the children went out to have a holiday, and the bedroom 1 was
set as the room temperature of 15°C . Figure 3 refers to the hourly change curve of system energy
consumption. From Figure 3, it can be known that corresponding to the system temperature setting
in December 2017, the system has obvious intermittent running, and after shutdown, the system
heat supply during the startup period is relatively high, and this is caused by accumulated demands
of thermal load during the shutdown period. During the period of the set fixed room temperature, the
fluctuation of heat supply and system energy consumption is relatively small.
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@ Outdoor Temperature I Temperature in Bedroom1 A Temperature in Bedroom 2

Temperature (°C)

Figure 2 Hourly Change Curve of Indoor and Outdoor Temperature in Case-I

@ System Heat Assumption B System Heat Supply

Energy (kJ)

Figure 3 Hourly Change Curve of Energy Consumption in Case-I
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Figure 4 refers to the hourly change curve of system COP in Case-l. From Figure 4, it can be
known that during the frequent startup and shutdown period, the heat supply after startup brought
by the accumulative load of system is increased, while the heat supply at the shutdown stage is
decreased rapidly, thus causing violent hourly COP change of system. Under working conditions of
set fixed temperature, the running efficiency refers to relatively gentle change.

System COP

Figure 4 Hourly Change Curve of System COP in Case-I|

According to the Notice on Electricity and Gas Prices for Clean Heating in Beijing (JFG [2017] No.
1749) issued by Beijing Municipal Commission of Development and Reform in November 2017, the
electricity price at the flat stage during the heating period in rural areas in Beijing was RMB 0.488/
kWh, and the electricity price at the valley period was RMB 0.3/kWh; both the municipality and
district gave the subsidy of RMB 0.1 per kWh respectively, and then the actual electricity price paid
by peasant households at the valley period was RMB 0.1/kWh. Since November 2017, the valley
period for electricity price for self-heating users of “coal to electricity” of the whole city is 20:00-8:00.
The electric quantity data in Case-I is as shown in Table 6, and from Table 6, it can be known that
the valley power rate of system running is 50.12%, and the running cost during the whole heating
period is RMB 2011.27, with heating cost of unit area of RMB 10.06. Compared with about 8.5t
scattered coal consumption in original each heating period of peasant households, and calculated
as per the average sales price of RMB 500/t of scattered coal in 2015-2016, the original heating
cost of unit area is RMB 21.26, while after the ground source heat pump system is adopted for clean
heating, the cost refers to 47.3% of original cost.
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Table 6 Table of Electric Quantity and Cost in Case-I

Name Total Electric Quantity Valley Power Peak Power
Initial Value (kWh) 1013.41 506.71 506.71
Ending Value (kWh) 7865.65 3941.30 3924.36
Power Consumption (kWh) 6852.24 3434.59 3417.65
Cost (RMB Yuan) 2011.27 343.46 1667.81

3.2 Typical Case-ll

Figure 5-Figure 7 refers to the change curve of hourly room temperature, change curve of system
energy consumption and change curve of system COP during the 2017-2018 heating period in Case-
II. The building area in Case-Il is small, and indoor temperature monitoring points are respectively
set in the bedroom and drawing room; the set temperatures are different, and there is no long-time
shutdown. Therefore, the change amplitude of hourly heat supply of system is small, and the system
COP is relatively stable. The analysis on power consumption and cost in Case-lIl is as shown in Table 7,
with valley power rate of 50.4%, running cost during the heating period of 1,016.23, heating cost of unit
area of RMB 13.17. Before 2016, the peasant household adopted scattered coal for heating, using

@ Outdoor Temperature B Bedroom Temperature A Drawing Room Temperature

Temperature (°C)

Figure 5 Hourly Change Curve of Indoor and Outdoor Temperatures in Case-lIl
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about 3.5t scattered coal in each heating period, with heating cost of unit area of RMB 22.67; during
the heating period in 2016, the household adopted electric radiator for heating, actually paid heating
electric charge of RMB 5,000, with heating cost of unit area of RMB 64.78; and the running cost of
ground source heat pump system was far below both of them.

@ System Heat Assumption [ System Heat Supply

Energy ( kJ )

Figure 6 Hourly Change Curve of System Energy Consumption in Case-Il

System COP

Figure 7 Hourly Change Curve of System COP in Case-lII
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Table 7 Table of Electric Quantity and Cost in Case-lI

Name Total Electric Quantity Valley Power Peak Power
Initial Value (kWh) 5.44 2.72 2.72
Ending Value (kWh) 3480.17 1753.87 1726.31
Power Consumption (kWh) 3474.73 1751.15 1723.59
Cost (RMB Yuan) 1016.23 17512 841.11

4 Conclusions and Prospect

Through analysis on technical forms and system configuration of ground source heat pumps
applied into rural areas, as well as the data of cases of two household systems, it can be known
that the ground source heat pump technology is an effective path to realize clean heating in rural
areas, and it has the following advantages:

1) Through adjusting system configuration, the ground source heat pump system can realize
diversified and flexible heating for users, and it can adapt to various actual demands of current
clean heating in rural areas.

2) The property right of household system is definite, it is not necessary to add power
distribution, and the influence on capacity increasing of power grid is not large.

3) The terminal startup and shutdown of the air heater of heat pump are convenient, and it can
adapt to living habits of peasant households well, and is in favor of behavioral energy saving.

4) Compared with other electrical heating and air source heat pump heating modes, the ground
source heat pump system can utilize valley power efficiently, with high satisfaction degree of users.

5) The system energy efficiency is slightly influenced by outdoor temperature and weather,
and the room heating temperature is guaranteed in weather of low temperature; the running cost
is low, with heating cost of unit area of less than RMB 15, which is 47%-58% of original cost of
heating with scattered coal.

From this, it can be known there is a bright prospect in case of applying the ground source
heat pump system in the clean heating in rural areas, for the system can effectively meet heating
demands of peasant households and reduce running cost, and it is an important guarantee
measure for the realization of “blue sky plan”. Meanwhile, there is still space for optimization and
enhancement of application of ground source heat pump system, and through the analysis on
the data of two cases, it can be known that the energy efficiency of the ground source heat pump
system in the whole heating period is reduced slightly, and it is required to pay further attention
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to the recovery of soil temperature in the non-heating period. The living habits of users also have
great influence on the system energy efficiency and running cost, and a further research on further
optimizing running mode of the system while combining habits of households is to be conducted.
In addition, with regard to non-energy-saving buildings, the energy consumption is relatively high;
the unit of fixed frequency is selected according to number of rooms, which increases the installed
capacity of system to a certain extent; and a further tracking research on how to match behavior
habits of users with unit control forms is also to be conducted.
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THE CURRENT STATUS OF DESCALING
AND ANTISCALING TECHNOLOGY IN
GEOTHERMAL FLUID
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“GEOTHERMAL ENERGY CLOUD
PLATFORM” ON-SITE SEMINAR HELD IN
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"Geothermal Energy Cloud Plattorm" On-site

Seminar Held 1in Being

In the morning of March 12, the on-site
promotion seminar of “Geothermal Energy
Cloud Platform”was held in the information
center of Ever Source Science & Technology
Development Group Co., Ltd. This promotion
seminar was jointly held by Ever Source
Science & Technology Development Group
Co., Ltd. and CAXA. The seminar made
the participants get to know the practical
capability and value provided by the
“Geothermal Energy Cloud Platform”via

communication, experience and interaction,
and showed the good application effect of
the “Geothermal Energy Cloud Platform”in
the actual project construction in the way of
application case. Xu Shengheng, the Chairman
of the Board of Ever Source Science &
Technology Development Group Co., Ltd., Sun
Shiming, the Director of CAXA, Liu Baohong,
the Deputy General Manager of Hongyuan
Earth Energy Heater Technology Co., Ltd. of
Ever Source Group, and Guo Weiyong, the
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General Manager of Repair Company of Ever
Source Group attended the promotion seminar
and made a speech respectively. Nearly
one hundred representatives of multiple
industrial representatives participated in this
promotion seminar.

At the beginning of the seminar, Xu
Shengheng, the Chairman of the Board
of Ever Source Science & Technology
Development Group Co., Ltd. made a
speech with the subject of Industrial
Internet Platform “Geothermal Energy
Cloud” Supporting, Promoting and Helping
Upgrading and Development of Geothermal
Energy Industry. Mr. Xu firstly introduced the
development history of Ever Source Group.
Through the experience accumulated during
the shallow geothermal energy heating
development for years of Ever Source Group,
the shallow geothermal energy was used as
the alternative energy source for heating at
the north, and under the efficient support of
the “Geothermal Energy Cloud Platform”,
the development of the whole heating
industry was promoted. Meanwhile, Mr. Xu
expected that the Group could reasonably
optimize the platform development and
conduct exploration and innovation jointly
to obtain more achievements relying on the
“Geothermal Energy Cloud Platform”and by
cooperating with industrial partners.

Later, Sun Shiming, the Director of
CAXA, introduced several top application
fields of the “Geothermal Energy Cloud
Platform”, including project design, budget

42

and purchasing; project construction
management; project after-sales
maintenance service; and remote monitoring.
Meanwhile, Mr. Sun showed running
interfaces about the way of the “Geothermal
Energy Cloud Platform”conducting design,
budget, purchasing and subsequent running
maintenance, and demonstrated the running
process. Mr. Sun emphasized that as the
industrial internet platform, the “Geothermal
Energy Cloud Platform”provided the whole
flow of supporting service for Geothermal
Energy Industry based on industrial software,
cloud computation, big data, mobile internet
and Internet of Things, mainly supporting
the construction, maintenance and care,
and monitoring of Geothermal Energy
Industry, enhancing construction efficiency,
guaranteeing construction quality, and
providing efficient after-sales repair, care and
running services.

Liu Baohong, the Deputy General
Manager of Hongyuan Earth Energy Heater
Technology Co., Ltd. of Ever Source Group,
and Guo Weiyong, the General Manager of
Repair Company of Ever Source Group, all
participated in the promotion seminar, and
made detailed instructions to the overall
application situation as well as repair and
maintenance application situations of the
“Geothermal Energy Cloud Platform”, and
gave answers to the problems proposed by
the participants. In the warm discussion, this
recommendation meeting was ended in a
satisfactory way.
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In May, spring is evident everywhere in

Grand Openlng Of Beijing, China International Trade Fair for

ISH China & CIHE Heating, Ventilation, Air-Conditioning, Sanitation

& Home Comfort (hereinafter referred to as

EVGY SOlerG Group “China Heating Exhibition”) opened grandly in
Participating in the the China International Exhibition Center Group

. Corporation (CIEC) (New Museum) opened
EXhlbltl()n grandly on May 6.
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In recent years, increasing attention is
paid to the environmental protection, and
various local governments and enterprises
are resolutely carrying out overall planning
and all-round consideration, as well as
scientific strategy implementation, and
are determined to giving the blue sky to
the earth. They are actively accelerating
the research and development of new
technology by focusing on key points, and
the constant upgrading of clean heating
technology means that the China’'s HVAC
industry has marched into the new era of
“innovative development and challenging
a new height bravely”. This time, the China
Heating Exhibition gathered totaling more
than 1,300 excellent enterprises, which
were from different fields such as regional
heating, urban centralized heating and
rural distributed heating, including large-
sized HVAC enterprises, equipment
manufacturing enterprises and domestic
famous enterprises from Germany,
the USA and the UK. Meanwhile, the
Sponsor of the China Heating Exhibition
together with the China District Heating
Association (CDHA) and the BDH
(Federation of German Heating Industry),
invited governmental leaders at home
and abroad, representatives of industrial
representatives, experts and scholars
in the industry and representatives of
excellent enterprises and jointly held the
Clean Heating Development Summit:
Integrated Appliance of Diverse Energies

KRICIR
DEVELOPMENT FORUM

Technology, electrical heating in winter
in northern region, forum of innovative
technology application of intelligent heating,
the 5th Technical Conference of Clean
Energy Heating in the Beijing-Tianjin-Hebei
Area and other various HVAC congresses.
According to actual development situation of
energies in various countries, and adjusting
measures to local conditions, they jointly
discussed the energy transformation of
HVAC industry, thus promoting communication
and development of HVAC technologies at
home and abroad. The Ever Source Science
& Technology Development Group Co., Ltd.
accepted the invitation to participate in the
exhibition and various academic activities.

In this exhibition, the Ever Source Group
arranged the exhibition stand meticulously,
showing the latest technology, product and
application of the Group through the actual
technological demonstration and the “Coal
to Electricity” propaganda documentary
of the Group. Main leaders of the Group
participated in the exhibition, interpreted
the Group’s products on the site, and gave
detailed answer to the problems proposed
by customers.

The successful holding of this exhibition
promotes the healthy and sustainable
development of the HVAC industry of our
country, and makes an active contribution
to making our Country’s HVAC industry
become the first-class industry of the
building circle.

(Chen Si)
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To greatly promote the
development of geothermal
energy and hot spring
industry, research and
promote the geothermal
energy innovation
technology, and promote the
geothermal energy and hot
spring industry to integrate
into the national new energy
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strategy or other strategic principles, from
March 29-30, the First Board of Directors
& Geothermal Energy Industry Seminar of
Technical Innovation Strategy Alliance of
China Geothermal Energy and Hot Spring
Industry was held in Handan City smoothly.
This activity was sponsored by the Technical
Innovation Strategy Alliance of China
Geothermal Energy and Hot Spring Industry,
assisted by the Hydro-geological Exploration
Bureau of China National Administration of
Coal Geology.

The meeting lasted two days.In the
flrst day, the Technical Innovation Strategy
Alliance of China Geothermal Energy and
Hot Spring Industry held the first council. As
honored guests, more than 60 leaders and
experts participated in this meeting, including
Wang Bingchen, the General Counsel of
the Technical Innovation Strategy Alliance of
China Geothermal Energy and Hot Spring
Industry, Senior Counselor of State Council,
Chinese engineering investigation expert,
and Director of Construction Environment
Engineering Technical Center of Ministry of
Housing and Urban-Rural Development of
the People’s Republic of China (MOHURD);
Cao Yaofeng, the Honorary President of the
Alliance, academician of the Chinese Academy
of Engineering, and Director of Guiding
Committee of National Geothermal Energy
Center; Liu Yugiang, the Honorary President
of the Alliance, member of Party Committee of
China Industry-University-Research Institute
Collaboration Association, Vice President of
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China Mining Association (CMA), and Chief
Engineer; Wu Qiang, Expert Group Leader of
Expert Committee of the Alliance, academician
of the Chinese Academy of Engineering,
and the Director of Institute of Water Hazard
Prevention and Water Resources, China
University of Mining & Technology; Li Jijiang, the
President of the Alliance, Deputy Director of the
former Environmental Bureau of the Ministry of
Land and Resources of the People’s Republic
of China; Pang Zhonghe, the Director of the
Geothermal Resources Research Center of
Chinese Academy of Sciences; Li Ningbo, the
Director of Shallow Geothermal Temperature
Research and Promotion Center of China



Geological Survey; Pan Shuren, Deputy
Director of the China National Administration
of Coal Geology; Jiang Xiangming, Secretary
of Party Group and Director of Hydro-
geological Exploration Bureau of China National
Administration of Coal Geology.

This meeting was held by Li Jijiang, the
President of the Alliance. At the meeting, the
preliminary opinions formed by members
of the Alliance Council were declared,
and then the regulations of the Alliance
were deliberated, and then Chendong, the
Secretary-general of the Alliance reported 7
main working plans of the Alliance in 2019.
Working plans include constructing six service

KRICIR
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platforms of the Alliance, constructing external
windows of the Alliance, strengthening
the internal construction of the Alliance,
solving specific demands of member units
of the Alliance, holding the development
forum of geothermal energy and hot spring
industry, starting external communication
and implementing the walk-out activity, and
conducting various jobs ordered by the
China Industry-University-Research Institute
Collaboration Association. Above contents
all have been agreed by representatives
who participated in this meeting via voting by
raising hands. During the meeting, Li Jijiang,
the President of the Alliance, the Counselor
Wang Bingchen, the Academician Cao
Yaofeng, the Chief Engineer Liu Yugiang, and
the Academician Wu Qiang respectively made
a speech, introduced the preparation situation
of the Alliance, and showed the prospect of
the future development.

In the second day, the Academician Cao
Yaofeng, the Director Pang Zhonghe, the
Director Pan Shuren, and the Director Li Ningbo
respectively made a themed speech at the
geothermal Energy Industry Seminar of the
Technical Innovation Strategy Alliance of China
Geothermal Energy and Hot Spring Industry.
After the meeting, the participants went to the
Handan Science and Technology Mansion,
and the new campus of Hebei University of
Engineering to have a field investigation targeting
the geothermal energy development, and then
the meeting was ended in a satisfactory way.

(Chen Si)
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Introduction to Beyng Haidian Foreign Language

Experiment School Project

I.Project Introduction

Beijing Haidian Foreign Language
Experiment School adopts the single-
well heat exchange circulation for ground
source energy collection of the Ever Source
Science & Technology Development Group
Co., Ltd. to conduct heating, cooling and
domestic hot water supply to the 92,632m2
building area of the whole school, and
conducts heating to the water of the
school’'s swimming pool. So far, the cooling
in summer, heating in winter and daily
supply of domestic hot water of the Project
has operation for 18 years stably.

lI.Project Overview

The heating and cooling building area
of the Project is 92,632m2, constructed
by two phases; in which, the 9 buildings
at the northern campus were constructed
in 2001, with totaling area of 62,283m2,
and they were put into operation since
September 2001; the 7 buildings at the
southern campus were expanded at the
second phase in 2008, with the expanded
construction area of 23,265m2, which were
put into operation in September 2008 and
September 2009 respectively; in addition,

the Table Tennis and Badminton Center
at the northern campus of 2266m2 was
expanded at the end of 2011, and was put
into operation in December of the same
year; in 2012, the new kindergarten was
built, occupying an area of 4,818m2, and
it was put into operation in August of the
same year.

[ll.Project Characteristics

(1) The school refers to an all-boarding
school, and due to different functions,
various buildings in the school are different
in energy consumption. Therefore, the
Project has taken energy consumption
characteristics of the school into
consideration at the design stage, and
adopts the dispersed type centralized
heating mode, i.e. each building is provided
with a set of HYY Ground Energy Heat
Pump Environment System, and each
building uses the system independently and
conducts adjustment by itself.

(1) This school has totaling 14 machine
rooms of ground source heat pump
environment system, which all can run
independently. According to indoor and
outdoor environmental temperatures, the
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indoor temperature of each building can
be adjusted at will within 18 C -26 TC ,
respectively meeting requirements for
comfort levels in winter and in summer.
Meanwhile, considering special using
environment of the school, the ground
source heat pump environment system
shall be able to be started up at any time.
When the environmental temperature is
higher than 26 °C (for consecutive 5 days),
the cooling will start, or if the temperature
is lower than 18°C (for consecutive 5 days),
the heating will start, so as to guarantee
that the indoor temperature is within the
scope of 18°C -26C .

(I The water outlet temperature of

domestic hot water system is set at 40-
45°C, and the domestic hot water is provided
uninterruptedly to heat the water in the
swimming pool of the school.

IV.Operation Situation

(I) Guarantee of Operation Maintenance

With regard to heating and cooling of the
Project, the property management company
subordinate to the Ever Source Science
& Technology Development Group Co.,
Ltd. will assign qualified and professional
management and operation maintenance
teams to guarantee the operation
maintenance.

(I1) Operation Data(lll)

Heating Cooling
(KW - h/m") (KW - h/m)
; KW - h KW - h
Operation HETD ] To(tal Enez Energy Total (Ener )Con— Energy Consump-
e P lgy Consumption per gy tion per Square
Consumption sumption
(KW - h) Square Meter (KW - h) Meter
(KW - h/m") (KW - h/ m)

2005 2612437.2 30.84 90400 1.07
2006 1535309.08 18.12 650606 7.68

Beijing
2007 . 1395681 16.47 788748 9.31

Haidian

Foreign
2008 d 1769431 20.89 1084022 12.80

Language

2009 experiment 2386496 28.17 902352 10.65

school
2010 1970778.64 23.26 944780.91 11.15
2011 2047695.34 2417 694024.58 8.19
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2012 2857568.69 33.73 802649.83 10.54
2013 Beijing 3007281.29 35.50 1561654.67 18.43
Haidian
2014 Foreian 3212496.98 37.92 1682149.7 19.86
2015 Language 3443519.96 40.65 1651513 19.49
experiment
2016 school 3307585.02 38.14 1562044 18.44
2017 3112117.91 36.73 2052823 24.23
Average Value 2512184.47 29.58 1119828.284 13.22

(1) Environmental Benefits of Project Operation

According to the actual data statistic,
from 2005 to 2017, the average value of
unit power consumption during the heating
period of the Project was 29.58kW+h/m2,
and that during the cooling period was
13.22kW+h/m2, including the supply of water
for showering and hot water for swimming
pool of 6,000 teachers and students in the
school, and calculated as per the electricity
price of RMB 0.4886/kW+h of the school,
the direct operation cost all the year is RMB
21/m2. Through the data statistic, it can be
known that the energy saving and emission
reduction has obvious effect: from 2005
to 2017, compared with air conditioner,
the power saved by cooling with shallow
geothermal energy is about 20%; compared
with direct-heating type electric boiler, the
accumulated electricity saved by replacing
coal with shallow geothermal energy is
97,975MWh, saving electric coal for 32,749,
reducing the emission of carbon dioxide of

76,132t, emission of sulfur dioxide of 40.9t,
nitrogen oxide of 37.8t and smoke dust of 8t.

V.Project Advantages

In case of heating in winter, the shallow
geothermal energy can be adopted as
alternative energy source of traditional
coal and fuel combustion for heating, thus
realizing regional combustion-free and zero
carbon emission; with regard to cooling in
summer, the shallow geothermal energy
is more energy-saving that the traditional
air conditioning system; the operation
temperature of the system is low, and the
actual operation is stable, which obviously
enhances the safety of living environment of
students in the school. Meanwhile, the system
has relatively strong independence in heating
time, temperature and location, and under
the condition of saving energy consumption,
it can fully meets individual demands, and
provides comfortable learning and working
environments for teachers and students.

63



alifs ."::‘i;;

= 1*%
TO INFORM THE
READER

(hEMNEE ) RERFEMAGELMRAEES , IR DREMRMEESZE
i () BEFFARNBTUZRSMIDIRHIET), TEBAFAT, BB
=1, HMNDHRERNBUFFIEREIREERIEMSE RN ; NIWEHFA
AR EETE ; PRITE . ARRBHIZR=TE ; #EXEMHEER B
255, FERNFSEH).

BB ATRERERS, BOBNDEFRT]. 27X, HisS.
TRERAF. RIEZREINEEEARTEARBRI—NEXRE, FolIE]
2 (hEHENEE ) XA/IVINIERTIRETS N B — MRS 2 T

YEKE, ERIEE, mMAPEE, £EREPAE. BEITILEE,
HAT—EBR TURERFEN KZERINESIT, EIILELFINE
DR . ARRIFERIAIANER, KFKHISIFEIAINIZN T 1EBAHE
FHE, HEITE (FEMHEE) FOEIFBEX.

(PEbEE ) FRIEET
BRISKRTSBREA © R

FEiE : 010-62599774
MR : journal@cgsenergy.com.hk

64




RXBRERFX, RF %, &4/

PHET RERS — AR R, BERMRAREABRATDSHIKISEBRATERMILT R
BHEERERABIRAT . ABUEZHATHASE, TXTHRERRTIEE miFFRMSMAZ AR E
RGERIr-mEER, T HRETMR D IUBRFME R M, BHEAMIFERENEEMNEF K.

USSR o PN & SRICSEITHEER
FEEREEES, kS e,
hk VIR SHIp =

@

1,486 (10) IR 6. WAEIA (1) EEEZHL

2. 486 (10) REH, 7. WEEARAKE (£EMK)

3.6 (10) LA 8. WEEASIRN . A
4.8 (1) BN B 9. WAEARSEIL Pt i
5. e (12 ) BHiL

=iRteEEIABIRAR

ik - PO) || BEEmSHX SR T 29 5

BEZAIE : 010-62592341 400-666-6168 S
f£21 : 010-62593653 HEE S BEERIR
EEMB : dnrb@hyy.com.cn







	中国地能fmfd
	F2-01
	02 广告
	03
	04-05
	06-31
	32-35
	36-39
	40-49
	50-57
	58-63
	64
	F3

