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Construction of One Belt

One Road shall be Headed
by “Water” and “Heating”
Undertakings

Author: By WANG Jiyang PANG Zhonghe
LUO Ji (Institute of Geology and Geophysics,
Chinese Academy of Science )
YUAN Xinan WEI Wenkui
Wangkuan

( Nantong Jiangsu Academician \Workstation for
Geothermal Development and Utilization )

ZHANG

“The Silk Road Economic Belt” and the “21st
Century Maritime Silk Road initiatives”, also known
as "One Belt, One Road", has become China’s
national comprehensive development strategy
(Figure 1). To support implementation of the One
Belt One Road strategy, the Chinese Academy
of Science (CAS) has started to reinforce its
efforts in three aspects: 1. strengthen science and
technology cooperation with developing countries;
2. improving personnel training; 3. establish
the Center of Excellence on Cooperation with
Developing Countries, in line with the advantages
of the CAS in research and certain areas. (source:
“One Belt One Road, headed by Education,
Science and Culture”, published in China Science
Daily on May 22, 2015)

The writer has been engaging in research and

12

studies of geothermal energy and
underground water resources.
Among the countries along the
one belt one road, economic
development in the Middle East
countries, countries in Central
Asia and Northwest part of
China are acutely bottlenecked
by limited water resources. In
addition, for countries in Middle
East and Central Asia who boast
rich reserves of coal, oil and gas
are severely challenged by heavy
pollution, worsening environment.
Therefore, it is of great urgency for
the countries to forcefully develop



and utilize various kinds of
new energies and renewable
energies including the ground
thermal energy.

Let’'s firstly talk about water
resources.

According to the World Water
Resources Development Report
published by UNESco'/,
there are around 750 million
populations in the world live
in lack of water. Water safety
situation is worrisome. The
Report also mentions that the
water sanitation level of over
2.5 billion people in the world

REARER
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is not up to the standard. Water sanitation situation
is not good. In line with the statistics of the United
Nations, among the 20 most water-scarce countries
in the world, nine locate in Middle East, taking about
50% of the total. In Central Asian and Middle East
countries, due to dry weathers, high evaporation, little
precipitation, water resources have been in serious
shortage and therefore become a major cause of war
among countries within the regions. Water resource
in China is characterized by two major problems.
One is water scarcity, and the other is serious water
pollution. In accordance with the Strategic Study on
Sustainable Development of Water Resources in
China[zl, the total water reserve in China is 2.8 trillion
m3. By the figure of 1997’s national population, the
per capita water reserve in China is 2220 m3. It is
estimated that by 2030 when the national population
reaches 1.6 billion, the per capita water reserve
in the country will drop to 1760 m3. In light of the
international standard, a region where per capita
water reserve is lower than 1700 m? is defined as
being water stressed. It shows the prospect of water
situation in China is very grim. It is especially so in
the Northwest dry hinterland of China, where the
water reserve is only 8% of the national total with a
land area of over 31% of the country. The Silk Road
Economic Belt, started from Xi’an goes northwest and
passes the dry areas in Northwest China, and then
reaches further west to the Central Asia and Middle
East countries. The areas it covers are all in extreme
lack of water. Therefore, the construction of “One Belt
One Road” must attach first top importance to the
efficient development and comprehensive utilization
of water resources, and lay firm water base for the
construction of “One Belt One Road".

13
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Figure 2: Sketch Map of the Underground Water Reservoir in Tailan River Area of Akesu in Xinjiang

(source: PANG Zhonghe, 2014)

One of the ways to achieve efficient
development and utilization of water
resources is to take the ground water
and underground water as an integral
whole to make united development and
utilization. In areas where conditions
permit, underground reservoirs can be
built to retain summer runoffs and spring
meltwater. It can not only reduce useless
evaporation, but also increase water
availability in seasons when water is in
greater need. The first writer of the paper
has proposed to construct underground
water reservoirs in favorable geological
positions in the South and North Tianshan
Mountain, when he was involved in the
United Development and Utilization
of Underground and Ground Water in
Xinjiang and the Floodwater Storage
and Underground Water Reserves in
Xinjiang, which were listed as major study
and consulting projects by the Chinese
Academy of Science. The government
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of Xinjiang Autonomous Region attached
great importance to the proposal and
instructed the Bureau of Water Resources
to put it reality. After nearly one decade, an
underground reservoir was completed last
year in Tailan River Area of Akesu, with a
water storage capacity of 400 million m3
per year[3][4]. (Figure 2). If such a method
can be popularized, it will surely harvest
enormous social and economic benefit
as well as environmental and ecological
values.

Ground thermal energy, as a kind of
renewable energy boast many advantages
including huge reserves, high energy
efficiency, low cost, energy reservation and
low emission. Many countries along the “Silk
Road Economic Belt” and the “21st Century
Maritime Silk Road”, such as Iran, Turkey,
Italy, India, Indonesia and Kenya locate
above the high-temperature geothermal
zones with highly rich high-temperature
geothermal resources (Figure 3). The



Larderello geothermal power generation
station located in the Northwest part of Italy
is the first geothermal power plant in the
world. By 2013, the installed capacity of the
plant has reached to 594 MW. Indonesia
is a kingdom of volcanoes, with more than
400 volcanoes in the country alone. The
geothermal resources in Indonesia takes
about 40% of the world’s total. Sitting on the
high-temperature geothermal zones of East
Africa Rift Valley, Kenya boasts enormous
reserves in geothermal energy. In October
2014, power generation from geothermal
energy in Kenya reached to 339 million
KWH, striking 43.8% of the total power
generation in the country, and therefore
became the largest power generating
resource in Kenya. The Yangbajing
Geothermal Plant in Tibet locating above
the Mediterranean-Himalaya Geothermal
zone is constructed with installed capacity
of 27.78 MWe and annual output of 160
GWe|5]. Although the installed capacity

Figure 3: Distribution of High-Temperature
Geothermal Energy in the World
(Source: the Glitnir Bank,2009)
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Figure 4: Yangbajing Geothermal Plant in Tibet

and annual output seem to be small, but
it accounts for 40% (60% in winter) of the
total power consumed in Lhasa (Figure
4). As estimated by Mr. Liao Zhijie and
Mr. Zhao Ping, the potential productivity
of geothermal energy reserved in the
Yunnan-Tibet Geothermal Zone including
Yangbajing in Tibet and Tengchong in
Yunnan can reach 5,817.65MWe[6].
Besides, power generation by high-
temperature geothermal energy, Chinese
government in recent years has been
putting forward a series of incentives
to encourage forceful development of
mid- and low-temperature geothermal
energy. As the start point of the “Silk
Road Economic Belt”, Xi'an and Xianyang
sitting in the Weihe Fault Basin abound
in geothermal resources and therefore
have good prospect for development and
utilization. Xianyang has a long history
in developing geothermal resources. As
early as 1,400 years ago, the Maweipo
Hot Spring in Xianyang has become well
known. By the end of 2012, Xianyang has

15



REAEER
CURRENT FOCUS

successfully constructed more than 40
geothermal wells with annual geothermal
water output of 4 million m3. Development
and utilization of geothermal energies has
been expanded to building heating, health
spa, leisure and entertainment. Building
floorages heated with geothermal energy
resource in Xianyang has reached to 2.1
million m?, 30% of the total building areas
in the city 8 The Xixian New Zone,
located in between the Xi'an and Xianyang
is the first National level new zone that
is themed with innovative development.
Proposed by Professor Huang Shaopeng
from the Xi'an Jiaotong University, the
Xixian Geothermal Energy Technology
Research and Demonstration Base is

Figure 5: the Xixian Geothermal Energy
Technology Research and Demonstration Base
(source: Huang Shaopeng, 2015)
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under preparation. The base will include
a Megawatt geothermal power plant, an
underground group drilling testing ground,
a testing station for rejection of geothermal
energy, a deep-well underground scientific
observation station, a power supply system
of the park, a culture and education center
of geothermal power, and an agricultural and
ecological application center(Figure 5) .
Xiong county in Hebei province is one
of the top localities in North China and
even the whole China that boast richest
reserves in geothermal energy. In 2006, it
was named as the first “Hot Spring Town”
in Hebei. In 2008, the Xiong county actively
cooperated with the New Star Company
of Sinopec to implement a central heating
project with geothermal energy and adopted
the most advanced high-efficient utilization
and rejection technology. The project has
been proved to release good economic
and ecological results (Figure 6). By the
end of 2012, the New Star Company has
completed 42 wells, and supplied heating
for areas of 2.4 million m?, up to 90% of
the total heating areas in the county. The
project has achieved CO: reduction of
1,368,000 tons and witnessed apparent
improvement of air quality in the county,
which is awarded with the title of “smokeless
town”. On February 27,2014, the State
Energy Administration of China convened
a national conference on geothermal
energy development and utilization in Xiong
County. The conference asked for further



expansion and promotion of the
“Xiong County Heating Model”,
namly heating with geothermal
underground water for urban
residences”. The Xiaoyangkou
region in Nantong Jiangsu
locates at the Shore of Huanghai
Sea along the Yangzi River
Triangle Economic Zone (Figure
7). The region has conducted
successful prospecting work
of two geothermal wells. The
Yangtong No. 1 well is able to
produce up to 3,578m?3 hot water
per day, with water temperature
being 76°C. The Yangtong No.
2 Well is able to produce up
to 2,480 m? hot water per day,
with water temperature being
92°C, which is the first medium-
temperature geothermal well in
Jiangsu province and has record
high temperature (Figure 8). By
making graded development
and utilization of geothermal
energy, the region will be built
into an area of “Xiaoyangkou
Model”, namely equipped with
distributed individual energy
systems integrating various kinds
of applications of geothermal
energy including power
generation, heating/cooling,
health spa and industrial and
agricultural applications (Figure

REARER
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9). Fengshun County in Guangdong Province is one
of the counties in Guangdong that have fairly rich
geothermal resources. There are 16 spots found
with geothermal water activities. With large reserve,
high temperature, good water quality, big water flow
and high medical value, geothermal water resource
in the county is widely utilized in various sectors
other than power generation and aquaculture, such
as tourism and spa etc.. In December 1970, the first
pilot geothermal power plant in China was set up in
the south part of Fengshun County (Figure 10). The
successful application of geothermal energy in the
above regions has led to expanded popularization
of the so-called “Xiaoyangkou Development Model”
and “Fengshun Model”. In constructing the “One Belt
One Road”, by promoting inter-connectivity and wider
cooperation with countries along the belt and the road,
the development and utilization of geothermal energy
will make even greater contribution to this strategic
undertakings.

Figure 6 Rejection Installment in Xiong County
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Figure 7 Location of Xiaoyangkou in the Yangzi River Triangle Economic Zone
(Source: Mr. Wei Wenkui, 2015)

Figure 10 Fengshun Geothermal Power Plant in Guangdong
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Figure 8 Testing Cite of the Yangtong No. 2 Figure 9 Planning Diagram of Xiaoyangkou
Geothermal Well in Xiaoyangkou Geothermal Development and Utilization
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Information Sheet

Aqui-flo Site #1
Hershey Public Schools
301 S Lincoln
Hershey, NE 23219

Hershey Public School District is located
in Hershey, NE and includes 2 schools
that serve 513 students grades PK
through 12.

Date of Installation: Summer 2009
Well Depth: 290’

Well Diameter (Borehole): 24”

Well Casing/Screen Diameter: 127
Water Flow Rate (Max): 300 gpm
Aquifer Water Temperature: 57° F
Intake Screen Length: 70’

Injection Screen Length: 30’
Intake/lnjection Separation: 100’
Screen Type:

Stainless Steel Wire Mesh

Design Cooling Capacity (Tons): 90
Owner’ s Engineer: None

General Contractor:

Trane (Performance Contract)

Well Contractor: Sargent

Awards: EnergyStar
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Hershey Public School

The mission of the Hershey Public
School District is to provide a safe
and futuristic learning environment
that empowers students to develop
into responsible citizens in a global
society.

We believe in fostering:

21st Century Skills

Self-directed Learning

Effective Communication

Critical Thinking

Problem Solving Skills

Personal and Social Accountability
Leadership

Community Partnerships
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Global Awareness
Creative and Imaginative Thinking

Single-Well Heat Exchange

Circulation for Ground Source

Energy Collection

Geothermal heat pump systems
are the most energy, cost, and space
efficient systems in the industry for
heating and cooling buildings. Hershey
Public Schools selected the patented
Single-Well Heat Exchange Circulation
for Ground Source Energy Collection
System provided by HRC—a Nebraska
based company. The system utilizes
groundwater to provide/receive heat
energy for the heating and cooling



processes.

Groundwater is pumped from the lower
levels of a well to a heat exchanger
located in the mechanical room. Here,
the groundwater either provides heat
to (or receives heat from) the school’s
heat pumps depending on the season.
The groundwater (unchanged except for
temperature) is then returned — with no
effect on the environment —to the same
well where it is injected into the upper
levels of the aquifer.

Contracting?

Since 1995 Trane has been providing
performance contracting (PC) solutions
for the K—12 market. Trane’s solutions-
based approach performance contracting
is called Performance Agreement for
Comfort from Trane or PACT. Trane’s
PACT program integrates the en Trane
offering into a customized solution for
school districts, addressing facility
infrastructure concern and improving
operating efficiencies. The cost savings
associated with these energy and
operational efficiencies reduces the
capital investment required to implement
the facility improvements, allowing
schools to invest this capital for purposes
more closely aligned with the educational
objectives.

The Hershey Public School
Performance Contract included:

REARER
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Development, Design and Project
Management

Lighting Upgrade Project

Electrical Upgrade Project

Roof Top Replacement adding Air
Conditioning Project

Single-Well Heat Exchange
Circulation

Water Source Heat Pump Project

Building Management Project

Benefits of Performance

Contracting:

Saving money helps the school:

Meet budgets

Invest in the future

Provide more value to your teachers

Fund and maintain educational
programs

Improving the learning environment
can:

Help retain teachers

Attract the best and most qualified
teachers

Attract parents when choosing school
districts

Improve test scores and grades

Reduce absenteeism (healthier
environment)

Improve school ratings

Improve teacher and student
performance

Set an example of good stewardship
of our environment
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School Recerves
Fnergy Star Award

Hershey Public Schools, in collaboration
with Trane, a leading global provider of
indoor comfort systems and services and
a brand of Ingersoll Rand, and Behlen
Manufacturing, updated the heating,
cooling and ventilating (HVAC) system in
the district’s K-12 school building.

The Hershey Schools project is the first
in Nebraska to employ the cutting-edge
technology and efficiency of a ground-
coupled geothermal heat pump system that
utilizes single well technology in lieu of a
multiple well-well fired. The system relies
on the Ogallala Aquifer as the geothermal
source thus reducing the reliance on
100 wells that would have acted as the
geothermal source.

Additionally, the school district installed
state-of-the-art direct digital controls to
monitor and control the operation of the
HVAC system to ensure high efficiency
operation, appropriate indoor air quality
and occupants’ comfort. The project also
included upgrading the interior lighting
with high efficiency fluorescent lighting
and electronic ballasts providing much
improved lighting and at the same time
utilizing 30 to 35 percent less electricity.

REARER
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This project demonstrates the commitment
of the Hershey Board of Education and
superintendent to providing the best
possible teaching/learning environment for
their teachers and students while at the
same time ensuring careful and efficient use
of the resources provided by their taxpayers.
The Hershey Schools have created high
performance facilities that contribute to the
high performance teaching and learning
environment.

Energy Star Award

Hershey Public School is the 19th facility
out of 550 Nebraska schools to receive
this award. The U.S. Environmental
Protection Agency established the
Energy Star Award about 10 years ago
to recognize facilities that operate in the
top 25% of energy efficiency standards.
Hershey Schools received the award for
operating at 82%, making it in the top 3.5%
of the state in efficiency.

Assistance with the school improvements
came through a grant from Nebraska
Public Power District’s incentive program.
The grant was issued to Hershey School
by Dawson Public Power District, which
serves the Hershey community.

Dr. Cunning also noted that the school
will save money in the long run, with lower
costs in energy usage. Better use of the
facility of resource, and of taxpayer money
is the real reward for Hershey School
patrons.
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Move Forward with

Energy Plans

U.S. Department of
Energy speaks highly of
Single-Well Heat Fxchange
Circulation for Ground
Source Energy Collection

Author: By Holly Carlini

Hershey Public School is leading the way in
energy and air solutions with the installation of
a new ground water geo-thermal heat pump.
Officials from across the state presented school
officials with an energy award for their leadership
and dedication to the environment.

Hershey School was presented with an energy
innovation award Tuesday for being the first school
to install a new patented ground water geo-thermal
heat pump system.

Richard Baier, Director NE Dept. Economic
Division, says, “This represents new technology
that comes from us globally. It's Chinese
technology that’s being patented and produced by
a Nebraska Company and piloted her in Hershey
and we are excited to see it here to create new
jobs in the state while leading to energy efficiency
and cost savings.”
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Tuesday they received a $20,000 plus check
from Dawson Public Power to help pay for the
system $1.3 million Single Well Heat Exchange
Circulation which was installed this summer.

It's the final step of the three phase project
that will use ground water to heat and cool the
school.

Don Tabor, TRANE project Developer, says,
“Uniquely we sit over an aquifer here and we have
the ability to use the water to flow through the
system. And we just pull water from the ground
and put it through a heat exchanger to add or
subtract energy from it and put it back into the
ground, there is no consumption we just change
the temperatures slightly.”

What's unique about this system is that it uses
a single well to extract the water heat and cool the
school and then out it back.

Steve Koch, Hershey School Board President,
says, “We took a little risk but it's awesome and
it's worked well and it was practical with one well
south of the school versus 70.”

The high efficiency/high performance system
will not only provide a $30,000 to $50,000 savings
annually, it will also help improve the quality of
education by improving air quality.

Dr. Michael Cunning, Superintendent Hershey
Public Schooal, says, “And each unit has a sensor
to detect air quality in the rooms and if it needs
to bring fresh air in from outside it will do that
and it then in turn helps the learning ability of the
students.”

Officials expect to use this school as an
example across the nation proving how to reduce
energy and improve education.
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In addition to Hershey Public School, Chase County Schools.
Lincoln County Courthouse and St. Joseph's Villa also receive the
unanimous praise of local users because of the successful use of HYY
Ground Energy Heat Pump Environment System in USA.

Chase County Schools

520 E. 9th Street

Imperial, NE

Chase County Schools is located in Imperial, NE. It
serves 563 students in grades K through 12
Date of Installation: Summer 2012

Well Depth: 340’

Well Diameter (Borehole): 24”

Well Casing/Screen Diameter: 12”
Water Flow Rate (Max): 200 gpm
Aquifer Water Temperature: 55° F

Lincoln County Courthouse
301 N. Jeffers St.

North Platte, NE

The Lincoln County Courthouse

Intake Screen Length: 20’
contains the local government offices

Injection Screen Length: 70’
for Lincoln County - with a population
of 36,000

Date of Installation: Summer 2014
Well Depth: 350°

Well Diameter (Borehole): 24”

Well Casing/Screen Diameter: 12"

Intake/Injection Separation: 26’

Screen Type: Stainless Steel

Wire Mesh Design Cooling Capacity (Tons): 60
Owner’ s Engineer: None

General Contractor: Trane (Performance Contract)
Well Contractor: Sargent




Water Flow Rate (Max): 300 gpm
Aquifer Water Temperature: 60° F
Intake Screen Length: 60’

Injection Screen Length: 90’
Intake/Injection Separation: 90’
Screen Type: Stainless Steel Wire
Mesh

Design Cooling Capacity (Tons): 75

Owner’ s Engineer: M.E. Group
General Contractor: NEBCON
Well Contractor: Bill’ s Pump Repair
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St. Joseph’ s Villa
David City, NE

St. Joseph’ s Villa & Court are not for profit licensed
facilities located in David City, Nebraska. St.
Joseph’ s Villa offers quality skilled nursing care to
residents. The Court is an assisted living facility for
seniors who want help with a few daily activities, but
value their independence and privacy.
Date of Installation: Summer 2014
Well Depth: 421’
Well Diameter (Borehole): 24”
Well Casing/Screen Diameter: 12"
Water Flow Rate (Max): 300 gpm
Aquifer Water Temperature: 55° F
Intake Screen Length: 40’
Injection Screen Length: 90’
Intake/lnjection Separation: 21’
Screen Type: Stainless Steel Wire Mesh
Design Cooling Capacity (Tons): 80
Owner’ s Engineer: Geary Engineering
General Contractor: Shanahan
Well Contractor: Sargent
Awards: EnergyStar
Technical Excellence (ASHRAE) Pending
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