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Haze days will be less
when geothermal energy
1s better utilized

Author: Yunlong Ma

Recently, Zhang Gaoli, as the special
envoy of President Xi Jinping and Vice-
Premier of the State Council, when
attending the UN Climate Summit at the
UN headquarters in New York has made
a speech named “gather consensus
and implement actions to build win-win
cooperation of global climate system”.
In his speech, he pointed out that China
will promote an energy production and
consumption revolution by strictly controlling
total energy consumption improving energy
use efficiency, developing non-fossil energy
and strengthening the atmospheric pollution
control and ecological construction, speeding
up the introduction of a carbon trading
market and promoting technical innovation.
At the same time, China will further enhance
the public consciousness in green and low
carbon development so as to pioneer a
sustainable development route that leads to
all wins in both economic development and
climate change adaptation.

Being a big consuming country of energies,
China has become more and more aware
of the importance of environment. Over the

10

years, China has been trying to improve the
situation through its own efforts. Recently,
in order to deal with the environmental
problems, China issued its “national plan
on climate change” to ensure that by 2020
carbon emissions fall by 40% - 45% from the
levels in 2005.

As China is striving to reform its energy
consumption modality and structure, when
the general public is more aware of the
importance of environment protection and
as energy constraints is becoming more and
more acute, the rational development and
utilization of geothermal energy which is a
kind of renewable and clean energy has been
favored with more and more importance.

Haze presses for energy structure adjustment

Mou Guanfeng, an inspector of the
Environmental Impact Assessment
Department in the Ministry of Environmental
Protection recently said: "since the haze
phenomenon is very serious across the
country an energy structure adjustment is
imminent." He insisted that haze pollution will
force a change in the energy structure and
make people reconsider the proper route of
urbanization. In fact, high-rise buildings do
not represent the urbanization.

With the rapid development of China's
economy, environmental problems have
become more and more serious. Haze,
especially in recent years, has become
the focus of environmental problems. Data
shows that in January last year, four times



of haze occurred and covered 30 provinces

(autonomous regions and municipalities), and
Beijing had only five days free of haze. Among
the largest 500 cities in China, only less than
1% can meet the air quality standards issued
by the World Health Organization, meanwhile,
among top ten world's most polluted cities,
seven are in the China.

Regarding the reasons for haze formation,
Luo Zhentao, director of the professional
committee on solar heat utilization of China's
Rural Energy Industry Association believes
that energy structure based on fossil fuels
with low energy efficiency is the primary
cause of haze. “To prevent the haze in cities,
we need to adjust China's energy structure,
which means to improve energy efficiency
and reducing energy consumption."

REARES
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It is a fact that environmental pollution
caused by energy consumption is becoming
worse and worse. The use of traditional
fossil fuels in economic activities generates
a huge amount of pollutants such as sulfur
dioxide, nitrogen oxide and PM2.5, which
are the main sources of air pollution. Taking
Beijing as an example, according to the
analytic results on formation of PM2.5 issued
by Beijing Environmental Protection Bureau
in April, regional transmission contributes
28% to 36%, and local pollution contributes
64% to 72%. As for local pollution, motor
vehicles, fired coals, industrial production
and raised dust are the major sources
respectively account for 31.1%, 22.4%,
18.1% and 14.3%. Other emissions such as
from restaurants, garages, livestock farming,

11
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building coating accounted for about 14.1%.

It is easy to see that China’s energy
structure is not reasonable, as it depends
too much on coal. Therefore, it is extremely
urgent for China to diversify its energy
structure by encouraging more development
of clean energies. The adjustment of energy
structure in China will surely bring about
bright prospect for the development of
geothermal energy, as a represent of clean
energy.

It is known that geothermal energy comes
from the earth's molten magma and the
decay of radioactive substances. A small part
of the energy comes from the sun, about
5% of the total geothermal energy and most
of surface geothermal energy comes from
the sun. When deep loop of underground
water and magma comes from extremely
deep levels invade the earth's crust, they
bring energy from deep underground close
to the surface. With their characteristics of
environmental friendly and clean, it makes a
figure in medical, power generation, heating
and so on.

Li Jijiang, division chief of the Geothermal
Department in the Ministry of Land and
Resources said that, in 2020 China’s non-
fossil energy will account for 15% of primary
energy consumption and of that geothermal
energy utilization scale will be up to 50
million tons of standard coal which is just
around 15 million tons of standard coal at
present. To reach this goal, geothermal
utilization will have to increase 500 tons

12

a year, which also provides development
space for ground source heat pump industry.

Policy guidance helps development of
geothermal energy

In face of the serious environmental
problems, and huge development
potentials of geothermal energy, the
central government of China has been
highly resolute in vigorous promoting the
development of geothermal energy, with
continuous improvement achieved in
industrial standardization.

Recently, the National Energy
Administration and the General office of the
Ministry of Land and Resources issued a
notice requiring local authorities to formulate
geothermal energy exploitation and utilization
plan and to strengthen coordination between
geothermal energy development plan and
other plans such as regional energy plan,
urban heating provision plan and urban
construction plan.

For the geothermal energy industry,
policy formulation is not based on individual
case. As early as January 2013, the
National Energy Administration, the
Ministry of Finance, the Ministry of Land
and Resources, Housing and Urban-rural
Development jointly issued “guidelines on
promoting the development and utilization of
geothermal energy”. This document clearly
defined the objectives of geothermal energy
development in the "twelfth five-year": by
2015, the national geothermal heating



area will reach 500 million square meters,
geothermal power generation capacity will
reach 100 megawatts, and annual use of
geothermal energy will reach 20 million tons
of standard coal. By 2020, development and
utilization of geothermal energy should reach
50 million tons of standard coal.

"The decision makers have now been
fully aware that geothermal energy is
an important component of renewable
energiese. The importance attached to it had
never been such high." Wu Fangzhi said, the
secretary-general of the Tibetan Geothermal
Engineering (power) Research Center.

Apparently, the government has been very
decisive in forcefully promote development
in geothermal energy. Formulation and
perfection of industry planning plays a
vital role in development. In addition to
preferential policies in the geothermal
industry, the incentives for renewable energy
utilization in other industries also indirectly
encourages the application and promotion of
geothermal energy.

As the major practice industry of
geothermal energy utilization, the real
estate industry has been favored with a
series of policies that help to accelerate the
promotion of geothermal energy. By 2015,
20% of the newly buit constructions shall
meet the Green Building Standards. As a
result, by 2015, China will boast 1 billion
square meters green building. It is said that
MOHURD is now considering to expand
"mandatory" scale of the standard so as to

REARER
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further increase green building coverage.

According to the “green building assessing
standards” newly issued by MOHURD, it
will use a total score method to single grade
buildings. If the total score reaches 45—50
it will be a one-star green building, if the
score is 60 it will be a two-star building and
at score 80 it will be three-stars. The scoring
system also stipulates that buildings that
use distributed integrate systems of heating,
cooling and electricity with the energy
efficiency rate being no less than 80% can
score five points. Projects that utilize water-
saving cooling technology such as ground
source heat pump can score six points.

It is known to all that once rated as green
building, the projects will benefit from the
brand effect, and also the developers can
obtain financial subsidies.It's no doubt
another advantage for geothermal energy
promoation.

According to Wang Guichen, director of
the Design Department of the Asian Clean
Energy Company, thanks to the strong
support and incentives from the central
government, more and more real estate
enterprises began to pay close attention
to geothermal energy utilization." The star
certification standard of green building
has been improving by making the scoring
system more quantified including standard
of geothermal energy. It’'s no doubt that
geothermal energy will enjoy a broader
prospect for the development.”
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APPLICATION OF
GROUND SOURCE
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TECHNOLOGY

5&:. TR FEMREERXZEIRRE
MREHE POESEIEE, JCHHRY
FrEE A ERIE TIED

B LR E M RARITI
KEIUE, SitpIinRARIE
ARTEN, XAMNETTREF
ERIHARIR. BRARBIA
&, BEmTRETRERHIRY
E7. #iRHARTI A= O St
IRRGRIRBIN A, TtiRAR
KN FRRYK 52 2 i SRR SE
REIE, it MRARFRIZEIS
&, HRERERERR.

14

HEARN AR R BXERER R
HEABYNFER. XEMIBREREEREELL
T—ERETBEAN (—M#NF 200 K ) & L&,
KA R K IR E AR E R — TP b iAEE R
B, THRIRNAREF£ETESTANBNEN
REHAREEE L 2. BB R EIRFIA.
T RESIT = ITLER, FEWRERREA
FERBXZEMREEAINE RGN, HE 2012
FE, SEMIRAREESISTEBE 23000 1,
REEEEREIT 2.4 0 F HK. ILERBXIR
PIRINE 1200 24, IREF@EIREE T 3600 B
K. mMTE 2007 FRSREIE 4791, RS
HRY 1200 B H K. 7 FRSERARIRSE
FUBIRHGBIT T 200% . XLEIRBEAISLHEAILR
AT BERHEM TR AKRIRER

HRAR I AR AR B M N RARZRN
21E, XRMEREARZZMINNRIE. Mty
THARFEHIRIT. I TRREEER
MR REIM . AFTE R EIBRB AL
TEERE

—. KXihFHEEE
ZREBFE T KEKEND T RAFENS
Sea T ARROMERFHE ; HTRKAME . ERFIHE
B R EISTIE ; T AKEREREE .,
KB R R RE S AR BB R A
B ( B FKHERAR RGNS SRR R
%) WEERKR. R TKKERE. CIE



SMHIFHIX IS Bl{E Rt FKIRAR RS, M
BIKEN D HRKIEE _ LRE T HRAHISRE
EiIRiT. WTHKRIRN, 2. AR EEZ R

WIRAER R G AR . XEWABXMHLE
SEpRtRMRINE R EIESEHEEIE, flandem

HEEX AR X, EBIWRHiREERY L,

REAEER
CURRENT FOCUS

KRN 120 HERMAREF, B TRKEUHERIAR
MERZ, SEXREAJIRERE . BRZiX
E—EEENNINE, BT TKEREE
BIR, EERFETHRIEET, BRI R
BT EEREMAIAT X, AR
BRS. ItREABZRCOERSIE N EMR.

e | BTN |
B [ wemees [jew e BEING BN wEis wemis s
FEFTUEBEKMREZEBIERARBERAZH, ASPEXEE M TKXIBERRER, RBUEEE
IR E N HIRIAIR .

—. EMEHEER
ARESEMERYEEIERA, NS
R ERIBPIENRAER . ASEXEY
R—PMEREIER, EST YRS (&%) My
MEEmEXR (BaA%EE) 2, RASZINER
MBI, NaaXE. FLEEEKE, EHE
HE (WFRBUERYIASEZINPRERRE
NEH), —BERTEARSEBEEL. BE.
BEBAMER. WFHERYER, ASEIB—
MNEERA ; MY TFIERR, ASELRE
— PN EHEREE. aARERIFBRE, SRR

BERIE. FIE. HELIESINEBRMLIRAET,
PSR BREBXREA

RIE U it X E R E G RESLE
MR . RENFENTEFREBXKEGRS
REDH. BBFEENRILEER, FEBR. &
BAR=ZMEAASKARMRIEZETRITE
i IR R R B RER 1.

ME1HINERE. TRENEXRER
BTIMRE ; MRS PRI AR IERMIBEX
HWERNREEASME, FABREEEERSM
iy N

15



REAEER
CURRENT FOCUS

&1 hESHERARSE

B = 1133 3.667 0.527 ~ 3.246 3.59+1.19
s 2.069 / 1191 ~ 4226 2.60 ~ 4.20
BB RS 2514 3.989 1124 ~ 3.026 341122
AR 3.715 / 1,024 ~ 3.437 /
o= 1371 5.410 1219 ~ 5.708 3.53+0.65
s | O 2.808 / 1875 ~ 3.910 3.3+0.56
e 3.779 / 3.149 B 5ie7
x:Egzls | 1.323 / 1646 ~ 2.96 197+0.12
KA e 2208 / / 2.8 ~ 3.00
s 2867 / / 3.15+0.32
i e / 2.426 3.67+1.01
RRE Jr 1.791 / / 404077
R 2583 / / 423061

B —ME LRSI AR EASRIEX ;
ENBRASERS | FLREKRIEXAS IR
K IREASRESRE/N . WTRECRYIFEG,
FLBRER. BKEARE, RERRIFIMEZRETNX
BESTI, BBXKSE TR S
AYtESY, HEWIIERES. Iltt,a%):'itﬂm%ﬁﬁ
FRAMABE MRARFINRITIIER D KX
T ERISAN o
TERMEMESE, BEMIRFIZITERY
WELBRAER, WENERNIKEEERE
(P =8

=, MEHRIRER

FEMDETIRE . HEREELIN 2R S EF R
1S 0)RRAR B AY X g AR IR it K ZU R IASR
R, WEENMIRARREFEEIRIRS,
INEIHE.

16

HRAR I ARAI R FRTHE BRIMB IS0 B 4E
TERM, XA ESHE . Jt=hEL
REBE MR 7 X THERER (HEEHC) B

T THE RS R ISR BRI S AT S 4,
NHEMFEARZANSITIES TR, H#
TERERIN BN T R2AYSCHER A RN N2k (4%
1’—'F) BT

EEERREHEIFNMIRENRE, Nk
® E—Eﬂﬂ)’ BN R AR B . TIEAER
K (HEEsHSER 10000 EAKLUE) /Y, &
RIS MR EHTITE, FEHE TERItREmHR
e EmELIRRI AN EMERRNER
ffazs ;

2. RF TR R LU B RN ST R
EREIE, HEEHREESRRNBENTMK. &t
FHIXAIHYEREAF, HAFLURE—ARRAT 150 K;

3. #AFLAOke T RIEFEEEHEXE L RR.



FHEHE T RRER IS 2= R SEHE ;

4. PRERAILETRIRE N IRARITE
ETHZe, NHEBENARNGESN, X
BIFLAE T T 2R IA AR ;

5. I TR ISR e AL HF HE
IR ;

6. TIMEEHCEN, RITNERBHER
EEREWNLL ;

7. AR REREESEISMISHR, #

REARER
CURRENT FOCUS

RAEGPRHAVEAN B RERIARATE K,
IKEPAREINE L —EBEZAN N5

AT XEMERSLNE, AEMIFRARINEARY
SLHEF IR BT ICRAIM RIS R A FAIFZID o
ZWPEIERTIETT 3 FLL LB/ SN,
BADPANMIEERARINE REL SN, HF
MEARE, BRANFEEORAIRE, 28
THRRI T W EI/NTF 1°C, Frld, Sk ki,
WIRIZAIZ N EFERY.

Geological Problems in the Application of Ground

Source Heat Pump Technology

Author: Ningbo Li/ Deputy Director, Research and Promotion Center of Shallow
Ground Source Energy, China Geological Survey;
Deputy Chief Engineer, Beijing Geology and Mineral Exploration

and Development Bureau

Ground source heat pump technology is
the most convenient and effective way to
develop and utilize shallow geothermal energy
resources. Shallow ground energy refers to
thermal energy resource with relatively stable
temperature stored inside rocks, soil masses,
groundwater and surface water which exist
in a certain depth under the ground surface
(normally less than 200 meters). Under the
current technical and economic conditions,
low-temperature ground source energy boasts
high value for development and utilization due
to its eminent features of wide distribution,
tremendous reserves, recyclability, easy

collection. In recent years, projects using
ground source heat pump technology to
develop and utilize shallow ground energy
increased rapidly. As of the end of 2012,
there were more than 23000 ground source
heat pumps heating/cooling projects, serving
construction area of over 240 million square
meters. In Beijing, it has more than 1200
ground source heat pump projects serving
construction area of more than 36 million
square meters. However, there were only 479
projects in 2007 with service area of about
12 million square meters. Within 7 years,
the coverage of ground source heat pump
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systems increased by more than 200%. The
implementation of these projects made great
contribution to energy-saving and emission
reduction of Beijing.

The key to the application of ground source
heat pump technology is the construction of
underground heat exchange system which is
the guarantee to the successful opreration of
ground source heat pump system. And the
decisive factor in designing, engineering and
operation of the underground heat exchange
system is the geological conditions. This
article intends to carry out some analysis on
several important geological factors.:

I.Hydrogeological factor

This factor includes the distribution and
characteristic of aquifer and the nature and
characteristic of rock mass; groundwater
recharge, flow and discharge situation and
dynamic variation rule; water quality and its
effects on underground water, etc.

The status of underground water is
the primary element that determines the
application modality (i.e., underground
water source heat pump system and buried
pipe ground source heat pump system) for
the project to collect shallow geothermal
energy.. The underground water source heat
pump system can only be used in those
areas with abundant underground water
with favorable reinjection conditions, while,
to certain extent, the distribution of aquifer
decides the depth and structure design of
heat exchange well. And recharge, flow

18

and discharge conditions of underground
water have a direct effect on heat exchange
efficiency of water source heat pump system.
This is a conclusion verified by relevant
scientific research experiments and practical
ground source heat pump projects over and
over again. For example, most part of Beijing
Haidian District sits on the upstream of
alluvial-proluvial fan of mountain frontier, with
favorable conditions of recharge, flow and
discharge of underground water.Therefore, in
Haidian District there are many underground
water source heat pump projects with fairly
good performances over the years. In this
area, there are some buried pipe projects.
The high underground water flow speed
makes the operational performance of such
system highly satisfactory. Compared with
most areas of Chaoyang and Tongzhou at
the downstream of alluvial-proluvial fan, heat
exchange efficiency is obviously higher for
projects located in Haidian. The diagram
of the west-to-east hydrogeologic profile of
Beijing is set out as below.

[l.Stratum and lithology factors

Different stratum and lithologies bring a great
difference in thermophysical property, which
lead to a great difference in heat exchange
efficiency of underground heat exchange
system. Heat conductivity is a representative
indicator, which is influenced by mineral
composition (lithology) and contact relation
between minerals (refer to rock structure), as
well as by the external environment, such as



REARES
CURRENT FOCUS

g (8 NE

aRFRENE
n—

AR AN
HE (RN BARKERE =A PN BANEANE

1 ] | | SARSE -1

BE [ essess [ Eles U W

CCwmiga® [ omanfe® [ee
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rock fracture, porosity and moisture content,
pressure conditions, etc.(The influence
factors to heat conductivity of rickle are more
complicated). Normally speaking, rock heat
conductivity will increase with the enlargement
of pressure, density and humidity. For
homogeneous substance,heat conductivity
can be represented with a numerical value;
while for heterogeneous material, heat
conductivity cannot be represented with a
numerical value. As a heterogeneous body,
and especially with constraints of stratification,
schistosity, foliation, fault and other external
conditions, heat conductivity of rocks cannot
be simply described.

Based on Yang Shuzhen’s study on rock
heat conduction structure at upside of

earthcrust in North China, the analysis of rock
heat conductivity value in Southeast China by
Xiong Liangping, the research on rock heat
conductivity of Tarim, Dzungaria and Qaidam
by Qiu Nansheng, and the research data
about geothermal fields in Songliao basin by
Wu Qianfan, we summarized and presented
the data in Chart 1.

From Chart 1, we can see that the
heat conductivities of magmatic rock and
metamorphic rock are generally better
than that of sedimentary rock; the heat
conductivities of sedimentary rock will
increase with enlargement of particle
diameter; Chemistry sedimentary rock will be
varied with ingredients, and will increase with
the rise of crystalline degree.
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Chart1 Rock heat conductivity around China

Mud rocks 1.133 3.667 0.527 ~ 3.246 3.59+1.19
Siltstone 2.069 / 1.191 ~ 4.226 2.60 ~ 4.20

Clastic rocks Packsand 2514 3.989 1.124 ~ 3.026 3.41+1.22

Gritstone 3.715 / 1.024 ~ 3.437 /

Gravel rocks 1.371 5.410 1.219 ~ 5.708 3.53+0.65

Chee g Limestone 2.808 / 1.875 ~ 3.910 3.3+0.56
biochemistry rocks Dolostone 3.779 / 3.149 3.3+0.67
Basalt or Andesite 1.323 / 1.646 ~ 2.96 1.97+0.12

LL.gneous rocks Diorite 2.208 / / 2.8 ~ 3.00
Granite 2.867 / / 3.15+0.32

Marble ey / 2.426 3.67+1.01

VIR S Gneiss 1.791 / / 4.04+0.77
Migmatite 2.583 / / 4.23+0.61

The heat conductivity will increase from
small solid particles to large ones with the
same variety of lithology. The larger the
pressure is, the higher the heat conductivity
will be. The more the porosity moisture
content is, the higher the heat conductivity
will be. The higher the temperature is, the
lower the heat conductivity will be. For those
rickles which have large porosity and different
moisture contents, the heat conductivity is
not only influenced by conducted pattern, but
also by water convection and radiation from
anhydrous porosityand the heat transmission
mechanism is relatively complex. Therefore,
in the design of underground heat exchange
system for the development and utilization of
shallow geothermal energy, these influencing
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factors shall be sufficiently considered.

For different stratums and lithologies, the
heat transmission and recovery after system
operation also has great difference. The heat
transmission and recovery rate of sand layer
is obviously faster than that of claypan.

[ll.Geological environment factor

In those areas with distinct problems of
surface subsidence, ground fracture, karst
collapse and other geological environment
problems, construction of underground water
source heat pump system shall be strictly
prohibited and stricter limitation and careful
assessment shall be exerted to buried pipe
ground source heat pump system.

The improper application of ground




source heat pump system may also cause
indispensable impact on the local geological
environment. Beijing’s experience in this
regards shall be up scaled. Beijing Land and
Resources Bureau once issued a document
imposing assessment on geological conditions
and enhancement of geological environment
monitoring for ground source heat pump
(buried pipe type) projects. In order to ensure
the operating efficiency and energy-saving
effect of ground source heat pump system,
engineering of ground source heat pump
project shall strictly execute the following
requirements (conditions):

1.Exploration and Assessment Report
on shallow geothermal resources shall be
accomplished by hiring a qualified geological
exploration unit. For those large-scale projects
(heating or cooling area with more than
10,000 m?), such assessment report shall be
reviewed by Beijing Geothermal Association or
other units that authorized by Beijing Municipal
Administration of Land and Resources;

2.The design of heat exchange hole projects
shall be based on assessment report on
exploration of shallow geothermal resources
and completed by a qualified geological
exploration unit . According to geological
conditions in Beijing areas, the depth of heat
exchange hole is generally not more than
150m;

3.The construction of heat exchange hole
shall be implemented by those units with
relevant construction qualification, and shall be
registered withBeijing Municipal Administration

REARER
CURRENT FOCUS

of Land and Resources;

4.To guarantee the construction quality of
heat exchange hole and operational security
of ground source heat pump project, full-
course site supervision for the construction of
heat exchange hole shall be carried out by the
supervising units with relevant qualification;

5.Inspection on heat exchange hole projects
shall be organized by the supervising unit
which shall also issue the acceptance report;

6.Within the coverage of the project,
specialized geological environment
observation wells shall be set;

7.To prevent any pollutions to stratum
from leakage and other causes, circulatory
media of ground source edge in heat pump
system shall use clear water that can reach
the standard with no glycol and other additive
added.

Due to the implementation of these
regulations, the large scale application
of ground source heat pump projects
has so far brought no adverse effects to
geological environment in Beijing. Through
the monitoring analysis of those projects
with over three-year operation in Beijing,
we consider that although the buried pipe
ground source heat pump projects have
different heat absorption and heat extraction
guantities in winter and summer, the problem
of unbalanced cooling and heating is not so
prominent, and the variable of geothermal
field in years is less than 1 °C . So, generally
speaking, the change of geothermal field is
balanced.
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I.Geothermal reserves in Beijing

Under the current technical and economic
circumstances as well as geological
conditions, geothermal resource, a kind
of clean and environmental friendly new
energy source,can be exploited from the
earth’s crust in a scientific and rational way.
Geothermal energy includes heat energy of
rocks, thermal energy of geothermal fluids
and its associated useful components.
Geothermal resources often exist in different
forms, including: steam type, hot water type,
ground-pressure type, hot dry rock type and
magmatic type.

Beijing is rich in geothermal
resources, that concentrates in Beijing
plain area (including Yanqging Basin),
which is characterized by the type of basin
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Beiyuan Garden Geothermal Heating Project

Using the cascade utilizationof geothermal heating technology to supply 378800 square meters building with
heating and domestic water, as a result, 10800 tons of standard coal can be saved every year, and 29684 tons
CO», SO, NOx, dust and other harmful pollutants emissions can be reduced.

T

- Gan WANE = B AR =
= G Z SR

(a), (b) application of geothermal resources in the hot spring spa; (c) application of geothermal resources
in agriculture and greenhouses; (d) geothermal resources used in aquaculture.

conduction with medium-low temperature geothermal fields. The main heat reservoir is the
siliceous dolostones of Wumishan FM of Jixian which is distributed in the whole region. The
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next is Cambrian-Ordovician limestone
which can be found in some areas, such
as Lishuiqgiao, southeast of Xiaotangshan
and phoenix river camps, etc. According to
The Sustainable Utilization Plan of Beijing
Geothermal Resources 2006-2020, within
the depth of 3500m in Beijing plain area,
there is approximately 2760 km?2 area with
temperature more than 50°C , containing 10
geothermal fields and peripheral potential
zones that are both independent and
inter-related. The 10 fields are Yanging,
Xiaotangshan, Houshayu, northwest of
Beijing, Tianzhu, Lisui, southeast of town
region, Double bridge, Liangxiang and
Phoenix River Camps. Many of them
use the regional structural fracture as
the boundary,The heat energy stored in
geothermal water in the above-mentioned
areas is equivalent to 215 million tons of
standard coal’s calorific value.

Beijing’s geothermal resources belong
to hot water type with the temperatures
ranging between 25~117°C. Geothermal
water mostly is bicarbonate sodium sulfate
type with salinity between 500~700mg / L
and high fluoride and metasilicic acid content.
Most of them are medical hot mineral water
with fluorine and metasilicic acid. In addition,
it contains a certain amount of other trace
elements, therefore, it is of medical and
health care effect.The development of
Beijing’s geothermal resources is mainly used
for heating, bathing, medical and health care,
agriculture and greenhouse cultivation etc.

36

I1.The history and current status of the
development and utilization of geothermal
resources

In Beijing, the history of development and
utilization of geothermal energy has been more
than 40 years. Especially since the late 90's of the
twentieth century, the direct use of geothermal
energy has been developing rapidly, the
geothermal wells increased at the speed of 20~30
every year. Statistics showed that, as of 2013,
Beijing has 496 geothermal wells, with the depth
and the single largest well exceeding 4000 m,
and the highest water temperature reaching
117°C. Of the total exploitation of Beijing
geothermal water in 2013, the heat extracted from
5899700 m3 geothermal water was for heating
use, representing 48.3% of the total exploitation
volume; 659600 m3 was for agricultural and
greenhouse use, representing 5.4% of the total
exploitation volume; 4397300 m3 was domestic
waterfor administrative institutions and civil use,
representing 36% of the total exploitation volume;
24400m’ for breeding use,representing 2.4% of
the total exploitation volume; 659600 m3 for hot
spring spa use, representing 0.2% of the total
exploitation volume.

Based on the current development
and utilization situation, the exploitation of
geothermal well in Beijing are mainly located at
Xiaotangshan, northwest of Beijing, Tianzhu,
Southeast of town region and Liangxiang
geothermal fields. The total exploitation amount
of geothermal water reached 9680600 m3,
representing 79.3% of geothermal water
exploitation in Beijing. The comparatively



developed application of geothermal resources
in the aforementioned regions attributes to their
favorable geothermal and geological condition
as the depth of heat storage layer is smal——
the risk is small and cost is low. According to
the monitoring data in recent two years, the
underground heat water level in thermal fields at
Xiaotangshan and the southeast town continued
to decline, with an average decline rate of 1~2
m annually. According to the statistics at the end
of 2005, the geothermal water level reached
-77.27 m at Liangxiang geothermal field , -65.63
m at geothermal field of southeast of town,
-36.56 m at Xiaotangshan thermal field. One
of the reasons for the declines is high density
of geothermal wells. Another reason is the lack
of reinjection. Strict control on exploitation in
these areas must be imposed to restore the
geothermal water level, allowing no increase
in exploration well but only reinjection well and
renewed well.

[11.The development prospects of geothermal
resources

With the economic development of Beijing,
increasing energy demand has caused
resources constraints. Meanwhile,the
people’s desire for higher quality of lives
and better environment is rising as well.
Utilization of geothermal resources can
significantly reduce the consumption of
traditional fossil fuels as well as to reduce
environmental pollution. In recent years,
relevant authorities at the central level
and Beijing government have issued a
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series of policy documents to promote and
encourage geothermal energy utilization
and development. Such documents include
Guidance on the promotion of geothermal
energy development and utilization, Air
Pollution Prevention Action Plan, Beijing
Green Building plan, Notice of the Issuance
of Implementation Advices on Promoting
development of Geothermal Energy and
Utilization of Heat Pump System etc..

At present, among the 10 geothermal fields
in Beijing, there are still area not yet developed
for geothermal exploration. And in arease
where geothermal development and utilization
have reached a certain scale, there are still
fairly huge potential for further development
and exploration by imposing controls on
the aggregate amount of exploration and
erecting more wells of combined injection and
exploration. As a clean and environmental
friendly new energy, geothermal resources
application in Beijing will continuously
increase along with the city development and
construction in future. In order to achieve the
sustainable utilization of geothermal resources,
an intensive and effective development
and utilization way should be employed to
enhance the geothermal energy usage rate
in accordance with the principles of overall
planning, adapted local conditions, rational
exploitation and comprehensive utilization. In
the process of exploitation, reinjection should
be guaranteed so as to reduce energy loss
and help create more social, environmental
and economic benefits at large.
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