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Retaining "APEC Blue by New Landmark of
Geothermal Energy Application

Author: Ma Yunlong

Recently, the State President, Mr. Xi
Jinping and his wife, Ms. Peng Liyuan
attended a welcome banquet that held by
APEC for all leaders of economic entities
participating in the 22nd APEC informal
leadership meeting and their spouses. In
the Xi Jinping's speech delivered before the
banquet, he referred to a new word widely
diffused on the Internet--"APEC Blue". He
pointed out that this meeting drives us to
make up our mind to preserve the ecological
environment.

During the period of APEC meeting, a
bright sky can be enjoyed in Beijing and
its surrounding areas. On the Internet and
friends group, "APEC Blue" has become
a popular word rapidly. For those Beijing
citizens who have suffered the haze troubles
not long ago, a clear and sparkling autumn
climate always can impress people the most.
However, exclamation and doubt always
coexist, and how long can such high-quality
environment last?

The address of Mr. Xi Jinping says that
with our efforts and the helps of the god,
the air quality of Beijing has generally been
much better in these days. "I hope and
believe that APEC Blue will remain with our
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unremitting efforts."

Obviously, tackling the environmental
problem will become an important part of
work of our national government in future,
and the application of environmentally
protection new energy certainly will present
a favorable situation. "At present, our
nation’s environmental problem of haze is
outstanding with complex reasons, especially
it's worsening in autumn of heating suppy
season. Certainly, our nation has always
encouraged the usage of clean energy. At
present, our country and local governments
hold the opinion of encouraging and
supporting geothermal energy industry,
and many provinces even provide financial
subsidies." The vice-chairman of China
Real Estate Research Association, Mr. Tong
Yuezhong said.

Favorable Environment - Ground source
energy enterprises exert efforts in Yanqi
Lakeside.

On October 31st, Beijing announced
the latest research and analysis results
of the source of PM2.5. The supervision
and research analysis for one and a half
years show that in the source of PM2.5 in



Beijing all the year round, regional transport
accounts for 28% to 36%, while local
pollution emission accounts for 64% to
72%. In the local pollution, ranking the top
three are vehicle emission (31.1%), fire coal
(22.4%) and industrial production (18.1%)
respectively, whereas vehicle emission is the
largest local source of Beijing PM2.5.

For Yangi Lakeside in Huairou, Beijing, as
the venue of 2014 APEC Informal Leadership
Meeting, construction of a series of
architectures with environmental protection
concepts probably will set up a sample within
the industry.

Being a "World City" and the important site
for APEC this time, the usage ratio of clean
energy in demonstration zone will reach
100%. The usage ratio of renewable energy
will be 10%, and coverage rate of solar-
energy domestic hot water will be 100%; in
the operation process, innocuous treatment
rate of household refuse will reach 100%,
and resource utilization rate will reach 85%.
Furthermore, the recycling utilization rate of
kitchen waste treatment will reach 100%,
and treatment rate of domestic sewage will
also be up to 100%.

Beijing Yangi Lake International Convention
Centre is in the lead in terms of new
energy utilization. In the aspect of ground
source energy application, consideration
of the building functions is made as well as
consideration about full utilization during
meeting, partial utilization at usual times and
comprehensive utilization at later period of
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meeting are also taken into account. The
proposal of utilizing HYY Ground Energy
Heat Pump Environment System is to satisfy
the demands for heating in winter, cooling in
summer and daily domestic hot water supply
for the building.

According to the information from the
reporter, Beijing Yanqi Lake International
Convention Centre utilizes HYY Ground
Energy Heat Pump Environment System
that is developed by Ever Source Science
& Technology Development Group Co.,
Ltd. The shallow ground source energy is
the first choice being the alternative energy
sources for heating supply of buildings,
and it changes the temperature through the
operation of Ground Energy Heat Pump
units. HYY Ground Energy Heat Pump
Environment System consists of three parts:
energy collection system, energy escalation
system and energy discharge system. The
energy collection system is the core, similar
to the coal, gas and oil in the boiler system.
It takes the Single-Well Heat Exchange
Circulation for Ground Source Energy
Collection technology as the core and
acquires shallow ground source energy. The
energy escalation system utilizes Ground
Energy Heat Pump to elevate the low-grade
energy. The energy discharge system uses
terminal device to realize heating in winter,
cooling in summer and daily domestic hot
water supply.

Relevant staff of Ever Source Science &
Technology Development Group Co., Ltd
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introduces that HYY Ground Energy Heat
Pump Environment System is applicable
to realize the heat exchange between the
ground and the system, and utilize the
renewable shallow ground source energy
in the ground rock-soil. The deeper stratum
keeps constant temperature in undisturbed
condition, and it's warm in winter and cool in
summer compared to outdoor temperature.
Consequently, the HYY Ground Energy
Heat Pump Environment System is able to
overcome the technical obstacles of the air
source heat pumps, and the efficiency is
greatly improved. In the heat pump units, the
consumption of 1kW electricity generates
more than 4 kW heating, namely the energy
efficiency ratio is greater than 4. It is a sort
of sustainable alternative energy sources
technology.

As to the geothermal energy utilization
condition in buildings, industry peers give
their positive comments, “environmental
protection concept is adopted in the
construction process of Yanqi lakeside
buildings, such as the application of
geothermal energy and many other new
energy resources is used, which has positive
reference in terms of future governance
of environmental problems and energy
utilization.”

Energy conservation and emission reduction
- The prospects of geothermal energy
utilization is promising

Actually, the attention of our government
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pays to environmental problems is not
only because of the opening of APEC, but
lies in the long-term planning. Recently,
the United States and China actively
evaluated the mutually published China-U.
S. Joint Statement on Climate Change, and
declared their respective action objectives
to tackle climate changes after 2020, and
agreed to jointly facilitate the international
climate change negotiations to be held as
scheduled in Paris Meeting, 2015, as well
as strengthened the pragmatic cooperation
between the two countries in the field of
climate change.

Not long before the above-mentioned
statement was published, the National
Development and Reform Commission
also published the National Plans to Tackle
Climate Change in 2014-2020. According
to the plan, by 2020, China will completely
accomplish the action objectives to control
the emission of greenhouse gas. According
to the plan, by 2020, the carbon emission
ratio of domestic companies will decrease
by 40% — 45% than that in 2005, and the
proportion of the non-fossil energy will
reach around 15% of the primary energy
consumption

As the major practical subject, property
developers are more and more focusing on
energy conservation and emission reduction
after policies guidance and government
appeal. On November 13, Vanke, the
leading property enterprise announced that
they have officially joined the WWF “pioneer



of carbon reduction” project and became its
first member in global property enterprises.

Wang Yun, general manager of building
research department of Vanke group said
that, “from Vanke’s measures and products,
almost half carbon emission can be solved
by green building, the remaining 1/4 can be
reduced by housing industrialization and
change of construction mode, another 1/4
can be reduced through renewable energy
sources. From the perspective of whole
industry and supply chain, we will lead
actively and help our suppliers to carry out
carbon reduction measures.”

Li Jijiang, division chief of Geothermal
Department of Ministry of Land and
Resources once stated, currently, the
shallow geothermal resources in our country
is equal to 9 billion tons of standard coal,
conventional geothermal energy equals to
853.1 billion tons of standard coal, amount
available for each year is 640 million tons of
standard coal, which is one fifth of annual per
capita consumption. Under today's matured
geothermal energy technology, ground
source heat pump can play huge function
to promote the development and utilization
of clean energy which is a way to solve the
atmospheric pollution in our country.

Academician of Chinese academy of
engineering, Lu Yaoru also said that
geothermal resources is abundant which
stored inside the Earth and also an important
renewable energy sources. Rational
development and utilization of this resources
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can reduce the use of coal and is of great
significance to energy conservation and
emissions reduction

It's also proved that as the important
channel of geothermal energy conversion—
ground source heat pump realize heating or
cooling by shallow geothermal heat under
25°C. 1kW electric energy can generate
3~4 times of thermal energy by compressor.
Compared with existing HAVC with same
scale, ground energy heat pump’s efficiency
is 30% - 60% higher than traditional air
conditioning; compared with electric heating,
it can reduce pollutant emission more than
70% and truly realize energy conservation
and emission reduction.

In addition, data reveals that if coal-fired
power generation replaced by geothermal
power generation, then it's likely to reduce
1 billion tons of carbon dioxide emissions
in 2050, 500 million tons of carbon dioxide
emissions can be reduced if it replaces
natural gas power generation. As an
vital technology of geothermal energy
application, heating generation by ground
source heat pump is much more economical
than conventional electrical or fuel, gas
heating. Generally, the power consumption
of ground source heat pump is 1/4 or 1/5 of
electric heating.

From that we can see geothermal energy
will be widely applied with deepen of concept
of energy conservation and emissions
reduction and adjusted of resource structure,
“APEC blue” may be seen as normal.
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Computation Model of Single Well of Geothermal
Energy Collection with Circulation Heat Exchange

Author: LiDagqgiu, Sun Ji

Shallow geothermal energy is a new renewable
energy, which comes from the Earth's interior heat
and solar radiation. Shallow geothermal energy
is widely existed in rocks, soil, water, and many
other media, and stored within the thermostat
layer located in 200 meters underneath. Global
energy crisis and environmental problems has
accelerated the exploitation and development of
shallow ground source energy which has gradually
developed as an energy and environmental
protection technology. The research is particularly
important for the rapid economy development of
China which is heavily dependent on fossil energy.

Many domestic and foreign scholars and
research units have made unremitting efforts in the

research of shallow geothermal energy and have
achieved fruitful results. Currently, there are two
major application modes of shallow geothermal
energy, such as the water source heat pump
using the surface water as heating source and
the ground source heat pump using surface rock
and soil media as heat source. The object of this
study is the Single Well of Geothermal Energy
Collection with Circulation Heat Exchange which
is an original and new shallow geothermal energy
exploitation technologies suitable for different
geological conditions. The exploitation mode of
Single Well of Geothermal Energy Collection with
Circulation Heat Exchange combining with the
advantages of the above two traditional collection
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methods is able to achieve the full reinjection of
the circulation water in the same aquifer, so as
to successfully realize the exploitation of shallow
geothermal energy by Single Well Geothermal
Energy Collection with Circulation Heat Exchange.
The device is low in production cost, free of
water pollution, easy maintenance and good for
promotion in the areas with shallow groundwater
which can materialize the utilization of the real
green energy. In view of the geographically
widespread and abundant of shallow geothermal
energy of our country, carrying out research and
vigorous development of Single Well of Circulation
Geothermal Energy is of important significance
for energy security and reducing environmental
pollution.

In this article, a whole conceptual model and
mathematical model of Single Well of Geothermal
Energy Collection with Circulation Heat Exchange
were completely established. Having an in-depth
understanding of the mathematical principles,
hydrogeology and physical processes is important
for the efficient development and utilization of
Single Well of Circulation Geothermal Energy.

1.The physical conceptual model and
characteristics of the porous medium of Single
Well of Geothermal Energy Collection with
Circulation Heat Exchange
1.1 Physical conceptual model

The research object of this paper is the Single
Well of Geothermal Energy Collection with
Circulation Heat Exchange, it uses circulation
water as the heat medium to collect underground
heat energy that below 25 °C which realizes the
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complete reinjection of underground water in the
same layer. As the underground water would not
be consumed and contaminated, the quality of
underground water will be safe.

The geothermal energy collection wells are
divided into two types, namely energy storage
grains and without energy storage grains.
Following explanation uses the energy storage
grains type as an example.

The physical process of Single Well of
Geothermal Energy Collection with Circulation
Heat Exchange with energy storage grains is that
the circulation water is extracted by submersible
pump inside the pumping area of adiabatic wall
and transmitted into heat pump unit for heat
absorption and release and then returned to
pressurized backwater area at the upper part of
Shallow geothermal energy collection well through
the heat pump unit.

Water flow in the annular space with energy
storage grains in between adiabatic well wall and
the isolation membrane, most of which will flow
into the lower pumping area and a small amount of
water will be filtered and flowed from pressurized
backwater area through the hole wall into the soil
medium by osmotic way, and finally reflow from
the pumping area. Backwater of geothermal
energy collection well will be extracted by the tube
and submersible pump at lower part of adiabatic
well and delivered back to the heat pump unit.

1.2 Characteristics of Porous Media

There are two types of porous media of Single
Well of Geothermal Energy Collection with
Circulation Heat Exchange - one is fully filled with
energy storage grains between adiabatic well wall



and isolation membrane, which is characterized
by good heat storage properties. Heat storage
coefficient of energy storage grains is large
representing the ratio of the amplitude of heat flux
fluctuation and the amplitude of temperature is
large.

The other one is the saturated soil porous
media outside the isolation membrane which
conducts heat and water exchange between the
energy storage grains by water and therefore
heat and mass is transferred. It can be seen that
Single Well of Geothermal Energy Collection
with Circulation Heat Exchange has two types of
porous media and is a water and heat coupling
with convective heat and mass transfer in which
water plays an important role.

2.The mathematical model of single well of
geothermal energy collection with circulation heat
exchange

Single well of geothermal energy collection with
circulation heat exchange can be divided into
Collection well with energy storage grains and
Collection well without energy storage grains. The
mathematical model of Collection well with energy
storage grains has only one calculation area
which is porous media. However, collection well
without energy storage grains has two calculation
areas, namely porous media and water-filled.It is
very complex to select mathematical models, the
former only considers the hydrodynamic model
of solid skeleton, while the latter also makes use
of the turbulence model to calculate only the
water-filled area in addition to the hydrodynamic
model. When water-filled is in laminar flow state,
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the turbulence model will degenerate to laminar
flow model to calculate. Therefore, the typical
Single well of geothermal energy collection with
circulation heat exchange has three flow patterms
in the area,that are the two flow patterns in
turbulent laminar of aqueous media and laminar
flow pattem of soil (energy storage grains).

3.The calculation model and parameter settings
of Single well of geothermal energy collection with
circulation heat exchange

3.1 Assumptions of calculation model

Before simulating the calculation of Single well
of geothermal energy collection with circulation
heat exchange, it mainly undertakes the following
reasonable assumptions:

(1) Instantaneous heat transfer process
between the soil solid skeleton and fluid.

(2) Soil solid skeleton and fluid are all
homogeneous, as well as either of isotropic or
anisotropy continuous medium.

(3) The filled fluid medium is incompressible
water and the water is setby turbulence
condition. When the water Reynolds number
reaches laminar flow conditions, the flow pattern
degenerate to the laminar one.

(4) Water is in the laminar flow state at the
interface of with energy storage grains calculation
area and without energy storage grains calculation
area.

(5) The inertial force has only acceleration of
gravity which points downward.

(6) In the momentum equation, the porous
medium is used as a source term of calculation
area to simplify the programming computing of
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fluid and heat transfer.

(7)Apparent speed of fluid is used in simulation
calculations ,rather than the actual speed of the
fluid in the pores of the solid skeleton, so that this
makes the caclulation easily.

(8)The simulation calculations do not consider
the upper bound of solar radiation, atmospheric
heat exchange process which makes the
calculation simpler to reflect more physical nature
of the problem.

Assumptions of computational model in the
actual project needs to make adjustments by
specific situations, can only be determined after
repeated scientific hypothesis demonstration.

3.2 Numerical methods

Research Methods of utilizing shallow ground
source energy are mainly field tests, estimating
heat reserve, analytical methods, numerical
simulation, and combinations of the above
methods. Numerical simulation methods includes
finite element method, finite volume method,
boundary element method, mixed finite element
method, etc..The related contents can be found in
the relevant information and do not repeat here.

In the field of computational fluid dynamics, the
finite volume method is widely used, it divided
the calculation area into a number of control
volumes, and then comes to a number of discrete
equations by integrating each control volume by
their partial differential equations. The key issue of
the finite volume method is to make assumptions
about the parameters of evaluated functions and
its derivative. The calculation steps and amount of
the method are small so this method has a high
efficiency .
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In recent years, with the rapid development of
numerical heat transfer and computational fluid
mechanics, many relevant professional software
have been developed and applied, we can make
use of the software such as CFX, FLUENT,
STAR2CD, and ANSYS.

3.3 Physical Model

The generalized physical model will be explained
with the example of Single Well of Geothermal
Energy Collection with Circulation Heat Exchange
with energy storage particle. The research
area is set as radial symmetric 3D cylinder with
100-meter diameter and 50-meter depth is set
as radially symmetric area, and the Single Well
of Geothermal Energy Collection with Circulation
Heat Exchange locates over the geometric
center with 20-meter depth. The inlet flow rates of
geothermal energy collecting wells respectively are
50kg/s and 80kg/s respectively, and the water inlet
temperatures respectively are 30K and 290K. The
cyclic annular cavity between isolating membrane
and adiabatic inwall is filled with thermal storage
particles and water. In addition, there are water
inlets and submersible pump suction outlets. The
geothermal energy collecting well iskept in the
status of adiabatic boundary.

3.4 Geometric Model

After appropriate software is adopted in this case
to establish the spatial model of research area, the
network division software is used to develop the
research area into a certain amount of rectangular
matrixes. Therein, for the area that is close to
earth energy collection will, the density shall be
kept larger in grids division to meet the accuracy
requirement of computations.



4.Conclusions and suggestions

a.This thesis mainly provides the physical and
hydrogeological model as well as mathematical
model for the Single Well of Geothermal Energy
Collection with Circulation Heat Exchange with
and without energy storage particles, so that lays
solid theoretical foundation for the quantitative
calculation is laid.

b.Due to the complexity of the heat transfer
and mass transfer process of the Single
Well of Geothermal Energy Collection with
Circulation Heat Exchange, the numerical
simulation approach should be applied when
calculating the temperature. Compared to
the model test and field test, a lot of money
and resources can be saved and the time-
consuming period is short.

C.This thesis provides the complete process of
mathematical equations, numerical computation
methods, calculation models, geometric
models and assignment of various parameters
including constants and variables of the ideal
Single Well of Geothermal Energy Collection
with Circulation Heat Exchange, and unifies
the hydrogeological process, hydrodynamic
force process, heat transfer and mass transfer
process in one single mathematical model for
the purpose of convenient research. Combined
with observational data and the parametric
inversion of differential equation during the
research on practical production process, it
obtains the mathematical model that reflects the
actual situation by means of pattern recognition.
The analog computation and calculation can be
carried out for the use of production and research
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according to the above-mentioned methods.

d.By assigning different values to each
parameter in numerical model, you can get
different results and then analyze the influence
to Single Well of Geothermal Energy Collection
with Circulation Heat Exchange by different
hydrogeological parameters, thermodynamic
parameters and hydrodynamic parameters, it
provides the mainstay for parameter selection in
collection well design.

e.Through the process of numerical simulation
and analysis based on single-well shallow
geothermal energy development, it's helpful
to deepen the scientific understanding of this
technology.

f.Numerical simulation for single-well shallow
geothermal energy development also relies on
the further development of forced convection,
heat conduction and heat diffusion theories. It
has been proved that all kinds of turbulence
model development in fluid mechanics and heat
transfer study improves the development of
thermal energy.

g.Single-Well Heat Exchange Circulation for
Ground Source Energy Collection technology
has been applied in several important projects
both locally and internationally, including National
Centre for the Performing Arts. It receives
enormous economic and social benefits.
Making use of the numerical simulation, we
can make use of this green energy better and
more effectively by numerical simulation, it will
provide strong support for sustainable utilization
and development in population, resources and -
-environment dimensions.
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Thoughts on Haze

Author: Zheng Keyan

Picture 1 Once Big Ben was lost in fog,
but now it looks clear and bright.

Fog in, London has become history

In the summer holidays, my granddaughter
was selected as “Little ambassador of Chinese
culture” to participate in a cultural exchange
activity in London. In her photos taken there,
one of them about London’s Big Ben expresses
plenty of art flavors: with the setoff of nearby
green tree branches, the grand Big Ben stands
in the blue sky and white clouds clearly. | inscribe
a name for this picture: The Big Ben had often
been lost in fog, but now it was clear and bright
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(Picture 1). | recalled the masterwork named
Oliver Twist written by the great author, Charles
Dickens in the 19th century. At that time, those

factory burning coals and residents’ burning coal
for heating in British industrial revolution lead to
this city of fog. However, after the legislation of
London City Act and Clean Air Act in London, and
with semi-centennial efforts, the bad reputation
finally has been eliminated. Now although it
is denounced as unqualified by the European
Union, the coverage of blue sky and white clouds



has reached more than 90%. London should be
the example for China to control haze.

The costs of APEC blue

Under the severe environmental pressure of
serious haze intrusion in East China in 2013,
the APEC conference held in Beijing a few days
ago resulted in the miracle of “APEC Blue”, this
was because the haze, originally forecast from
November 8th to 10th did not appear.This was
due to the contribution of the odd-and-even
license plate rule in Beijing, Tianjin, Hebei and
even Shandong, as well as the production halting
and restricting rule of petrifaction, terminal power
and other contamination enterprises.

The Beijing Environment Protection Bureau
introduced relevant condition in its briefing,
and the costs of APEC blue were visible. The
fuel oil emissions from motor vehicles was
the largest source of Beijing PM2.5 pollutants
discharge, accounting for 47.3% and in the ten
days of the APEC period, the odd-and-even
license plate rule for vehicles was implemented
in Beijing, Tianjin, Hebei and Shandong. In
addition, all construction sites in Beijing were
shut down and more than 10,000 enterprises
and 20,000 construction sites in Beijing, Tianjin,
Hebei and surrounding provinces and cities
stopped production or restricted production.
Before the conference, Beijing even completed
a batch of industrial pollution abatement and
environmental protection technically improving
projects, and adjusted to quit 375 high-pollution
enterprises. In the period of conference,
total 462 industrial enterprises have suffered
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production restriction.
Thus it can be seen that haze can be
controlled, but at a considerable costs.

Why did we fall into this situation

In 2006, | participated in an environmental
protection salon in Beijing. What impressed me
best was that the marketing representative in
China of French Automobiles Citroen advised
China not to produce so many automobiles.
His responsibility was products sales in China.
In terms of commercial interests, the more he
sold, the better. But he actually contradicted his
own advice with these words!

Up to this day, it is regrettable that we did
not follow the sincere advice given by the
French automobile salesman at that time. The
number of cars ownership in Beijing reached
5.371 million in 2014 and the annual output
of China’s automobiles in 2013 was 19.2718
million! While the number of car ownership in
Beijing was 2.461 million in 2005 (Picture 2).
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Picture 2 The relationship between good weather in
Beijing and cars/ coal pollutions.
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Although since 2011, Beijing has brought
in at policy of automobile registration lottery
to slow down the growth, the number
of automobiles in Beijing actually has
increased by 2.91 million in the last 9 years.
Automobile manufacturers, automobile
retailers, maintenance service agents and
gasoline retailers have all made great
contributions for the GDP growth of Beijing,
but the development of automobiles has
also caused Beijing’s blue sky to disappeatr.

The fire coal is another crime culprit that
causes severe haze. In 2000, the amount
of the coal consumed was 1.01 billion tons
all around the country by 2013, the total
consumption of fire coal in the country had
reached 2.44 billion tons. The speed of
increase of fire coal is slightly next to cars,
but it cannot be free of the culpability of
causing the haze.

What is the Ground Source Heat Pump
capable ?

The Ground Source Heat Pump is praised
by the world as the single technology with the
highest efficiency in terms of energy saving
and emission reduction. In the past 30 years,
it has undergone the fastest development
in the world and even faster development
after it was introduced into China 20 years
ago. According to the statistics of the World
Geothermal Meeting in 2000, China Ground
Source Heat Pump was unknown in the
world, yet in 2005 it was close to the global
top ten and in 2010 it ranked second in
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the world. Now it's competing with the USA
and has become close to (or maybe has
surpassed) the USA.

At present, the building energy consumption
in our country has occupied 40% of the total
energy consumption, and half of the building
energy consumption is used for heating
buildings. Consequently, our country has
been emphasizing and implementing building
energy conservation. For the last decade,
the fiscal subsidies from national preferential
policy has covered from demonstration
projects of building energy conservation to
demonstration country of renewable energy
sources and experimental units in smart cities.
Almost half of the supported projects utilised
the Ground Source Heat Pump.

According to the latest news, the total
heating area in Beijing this winter is 750
million square meters, of which the clean
energy occupying 80%, namely 600 million
square meters. The Geothermal energy
in the superficial layer of Beijing is able to
provide heating for 900 million square meters
buildings, but currently the clean energy
heating in Beijing mainly uses the cauldrons
which previously used coal but now uses the
natural gas instead, and the Ground Source
Heat Pump approximately provide about
one tenth of the total required. As far as the
balance of 20% coal heating, this is part of the
potential for further haze reduction in Beijing.
Beijing has brought in policies to encourage
energy conservation transformation and
to provide subsidies and, therefore, the
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Picture 3 Shenyang, 2008 (left) and Shenyang, 2014 (right)

Ground Source Heat Pump should make a
contribution. There was an example once, in
2006, when Shenyang strove to develop the
Ground Source Heat Pump in order to replace
the traditional coal-fired boiler heating. Up to
2008, the total heating area was 35.85 million
square meters, which reached 18% of the
total heating area of the city. There were 330
days duing the year when the weather was
good all day, which demonstrated the positive
contribution that the Ground Source Heat
Pump had made to the emission reduction.
Based on this perspective, we suggest that
Beijing take full advantage of the Ground
Source Heat Pump to accomplish the residual
20% heating transformation.

However, we should have a correct view
of the capacity of the Ground Source Heat
Pump. For one thing, the Ground Source
Heat Pump is not the only and almighty
solution; for another, even if the Ground
Source Heat Pump solves the residual
20% heating problem in Beijing, it does not

mean that the haze issue has been settled.
We regretfully find out that the history of
Shenyang’s annual 330 good weather days
were terminated by an outbreak of the
haze. Although the total area of the Ground
Source Heat Pump heating has reached
one third of the total building heating area
in Shenyang, the total emissions from other
sources greatly counteracted the emission
reduction contribution of the Ground Source
Heat Pump, so that today we can hardly
believe that buildings in Shenyang stood in
the “clouds” in November, 2014. (Picture 3)

The severe haze disaster is back with us
again and more plans and efforts from more
aspects and encirclement of more battles are
required to eliminate this cancer. It will take
determination and time to thoroughly get rid
of it. With the sword--- the Ground Source
Heat Pump in hand in China ground energy
filed, we shall spare no effort in fighting
the haze, and will certainly exterminate the
savage of the haze in China.
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