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Recognizing the quirk ways to acquire this ebook thermal use of
shallow groundwater is additionally useful. You have remained in right
site to start getting this info. acquire the thermal use of shallow
groundwater colleague that we allow here and check out the link.

You could purchase lead thermal use of shallow groundwater or acquire
it as soon as feasible. You could speedily download this thermal use of
shallow groundwater after getting deal. So, similar to you require the
books swiftly, you can straight acquire it. Its as a result unconditionally
simple and therefore fats, isnt it? You have to favor to in this manner

Thermal Use of Shallow Groundwater-Fritz Stauffer 2013-12-12 The
thermal use of the shallow subsurface is increasingly being
promoted and implemented as one of many promising measures for
saving energy. A series of questions arises concerning the design
and management of underground and groundwater heat extraction
systems, such as the sharing of the thermal resource and the
assessment of its long-term potential. For the proper design of
thermal systems it is necessary to assess their impact on
underground and groundwater temperatures. Thermal Use of
Shallow Groundwater introduces the theoretical fundamentals of
heat transport in groundwater systems, and discusses the essential
thermal properties. It presents a complete overview of analytical
and numerical subsurface heat transport modeling, providing a
series of mathematical tools and simulation models based on
analytical and numerical solutions of the heat transport equation. It
is illustrated with case studies from Austria, Germany, and
Switzerland of urban thermal energy use, and heat storage and
cooling. This book gives a complete set of analytical solutions
together with MATLAB® computer codes ready for immediate
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application or design. It offers a comprehensive overview of the
state of the art of analytical and numerical subsurface heat
transport modeling for students in civil or environmental
engineering, engineering geology, and hydrogeology, and also
serves as a reference for industry professionals.
Impacts of Shallow Geothermal Energy on Groundwater Quality-
Matthijs Bonte 2015-01-15 The use of shallow geothermal energy
(SGE) systems to acclimatize buildings has increased exponentially
in the Netherlands and worldwide. In certain areas, SGE systems
are constructed in aquifers also used for drinking water supply
raising the question of potential groundwater quality impact.
Impacts of Shallow Geothermal Energy on Groundwater Quality
provides a hydrochemical and geomicrobial overview of the effects
of ground source heat pumps and aquifer thermal energy storage.
The area is investigated with field and laboratory experiments, and
reactive transport models, showing that shallow geothermal energy
systems can influence groundwater quality in a number of ways.
Most prominent in open ground source heating systems operating at
low temperature (20°C) is the physical mixing of deep and shallow
groundwater of different quality distorting the natural water quality
stratification in aquifers. At a temperature of 25°C and beyond
certain trace elements were observed to mobilize in laboratory
experiments, and beyond 40°C redox conditions change significantly
while the microbial community shift towards a thermophilic
community. div Based on the results of this research, guidelines are
presented for monitoring and permitting of SGE systems. The book
is a useful resource for regulators of these systems, water
companies and installers of the SGE systems. Author: Matthijs
Bonte, Amsterdam, The Netherlands
Design of Heat Exchangers for Heat Pump Applications-Marco
Fossa 2020-12-28 Heat pumps (HPs) allow for providing heat
without direct combustion, in both civil and industrial applications.
They are very efficient systems that, by exploiting electrical energy,
greatly reduce local environmental pollution and CO2 global
emissions. The fact that electricity is a partially renewable resource
and because the coefficient of performance (COP) can be as high as
four or more, means that HPs can be nearly carbon neutral for a full
sustainable future. The proper selection of the heat source and the
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correct design of the heat exchangers is crucial for attaining high
HP efficiencies. Heat exchangers (also in terms of HP control
strategies) are hence one of the main elements of HPs, and
improving their performance enhances the effectiveness of the
whole system. Both the heat transfer and pressure drop have to be
taken into account for the correct sizing, especially in the case of
mini- and micro-geometries, for which traditional models and
correlations can not be applied. New models and measurements are
required for best HPs system design, including optimization
strategies for energy exploitation, temperature control, and
mechanical reliability. Thus, a multidisciplinary approach of the
analysis is requested and become the future challenge.
Heat as a Tool for Studying the Movement of Ground Water Near
Streams-David Arthur Stonestrom 2003
Advances in Thermal Energy Storage Systems-Luisa F. Cabeza
2020-10-28 Advances in Thermal Energy Storage Systems, 2nd
edition, presents a fully updated comprehensive analysis of thermal
energy storage systems (TES) including all major advances and
developments since the first edition published. This very successful
publication provides readers with all the information related to TES
in one resource, along with a variety of applications across the
energy/power and construction sectors, as well as, new to this
edition, the transport industry. After an introduction to TES
systems, editor Dr. Prof. Luisa Cabeza and her team of expert
authors consider the source, design and operation of the use of
water, molten salts, concrete, aquifers, boreholes and a variety of
phase-change materials for TES systems, before analyzing and
simulating underground TES systems. This edition benefits from 5
new chapters covering the most advanced technologies including
sorption systems, thermodynamic and dynamic modelling as well as
applications to the transport industry and the environmental and
economic aspects of TES. It will benefit researchers and academics
of energy systems and thermal energy storage, construction
engineering academics, engineers and practitioners in the energy
and power industry, as well as architects of plants and storage
systems and R&D managers. Includes 5 brand new chapters
covering Sorption systems, Thermodynamic and dynamic models,
applications to the transport sector, environmental aspects of TES
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and economic aspects of TES All existing chapters are updated and
revised to reflect the most recent advances in the research and
technologies of the field Reviews heat storage technologies,
including the use of water, molten salts, concrete and boreholes in
one comprehensive resource Describes latent heat storage systems
and thermochemical heat storage Includes information on the
monitoring and control of thermal energy storage systems, and
considers their applications in residential buildings, power plants
and industry
Shallow Groundwater Effect on Land Surface Temperature and
Surface Energy Balance-Fouad Alkhaier 2011
Advances in Ground-Source Heat Pump Systems-Simon Rees
2016-05-13 Advances in Ground-Source Heat Pump Systems relates
the latest information on source heat pumps (GSHPs), the types of
heating and/or cooling systems that transfer heat from, or to, the
ground, or, less commonly, a body of water. As one of the fastest
growing renewable energy technologies, they are amongst the most
energy efficient systems for space heating, cooling, and hot water
production, with significant potential for a reduction in building
carbon emissions. The book provides an authoritative overview of
developments in closed loop GSHP systems, surface water, open
loop systems, and related thermal energy storage systems,
addressing the different technologies and component methods of
analysis and optimization, among other subjects. Chapters on
building integration and hybrid systems complete the volume.
Provides the geological aspects and building integration covered
together in one convenient volume Includes chapters on hybrid
systems Presents carefully selected chapters that cover areas in
which there is significant ongoing research Addresses geothermal
heat pumps in both heating and cooling modes
The CRC Handbook of Mechanical Engineering, Second Edition-
1998-03-24 During the past 20 years, the field of mechanical
engineering has undergone enormous changes. These changes have
been driven by many factors, including: the development of
computer technology worldwide competition in industry
improvements in the flow of information satellite communication
real time monitoring increased energy efficiency robotics automatic
control increased sensitivity to environmental impacts of human
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activities advances in design and manufacturing methods These
developments have put more stress on mechanical engineering
education, making it increasingly difficult to cover all the topics that
a professional engineer will need in his or her career. As a result of
these developments, there has been a growing need for a handbook
that can serve the professional community by providing relevant
background and current information in the field of mechanical
engineering. The CRC Handbook of Mechanical Engineering serves
the needs of the professional engineer as a resource of information
into the next century.
Groundwater Management Practices-Angelos N. Findikakis
2011-06-08 Groundwater is an indispensable resource in many parts
of the world, where it supports domestic water supply, irrigated
agriculture and industry. Its increased, and often intensive, use
during the last half century has created problems and raised
concerns regarding the potential depletion of local aquifers, water
quality degradation and various geo
New Perspectives on Rio Grande Rift Basins: From Tectonics to
Groundwater-Mark R. Hudson 2013-01-01 "Extending from
Colorado, USA, on the north to the state of Chihuahua, Mexico, on
the south, the Rio Grande rift divides the Colorado Plateau on the
west from the interior of the North American craton on the east.
This volume focuses on the Rio Grande rift's upper crustal basins
and is organized geographically with study areas progressing from
north to south. Nineteen chapters cover a variety of topics,
including sedimentation history, rift basin geometries and the
influence of older structure on rift basin evolution, faulting and
strain transfer within and among basins, relations of magmatism to
rift tectonism, and basin hydrogeology"--Provided by publisher.
Proceedings-
Geological Survey Professional Paper-Geological Survey (U.S.) 1988
Groundwater Flow and Quality Modelling-E. Custodio 1988-02-29
Proceedings of the NATO Advanced Research Workshop on
Advances in Analytical and Numerical Groundwater Flow and
Quality Modelling, Lisbon, Portugal, June 2-6, 1987
Introduction to the Numerical Modeling of Groundwater and
Geothermal Systems-Jochen Bundschuh 2010-07-05 This book
provides an introduction to the scientific fundamentals of
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groundwater and geothermal systems. In a simple and didactic
manner the different water and energy problems existing in
deformable porous rocks are explained as well as the corresponding
theories and the mathematical and numerical tools that lead to
modeling and solving them. This
Subsidence in Sedimentary Basins Due to Groundwater Withdrawal
for Geothermal Energy Development-Mike Lowe 2012 This report
contains a 9 page report describing the potential causes of
subsidence in sedimentary basins and providing recommendations
for avoiding or minimizing subsidence.
Hydrogeology-Alain Dassargues 2018-09-03 This text combines the
science and engineering of hydrogeology in an accessible,
innovative style. As well as providing physical descriptions and
characterisations of hydrogeological processes, it also sets out the
corresponding mathematical equations for groundwater flow and
solute/heat transport calculations. And, within this, the
methodological and conceptual aspects for flow and contaminant
transport modelling are discussed in detail. This comprehensive
analysis forms the ideal textbook for graduate and undergraduate
students interested in groundwater resources and engineering, and
indeed its analyses can apply to researchers and professionals
involved in the area.
Groundwater Science-Charles R. Fitts 2012-08-20 Groundwater
Science, Second Edition - winner of a 2014 Textbook Excellence
Award (Texty) from The Text and Academic Authors Association -
covers groundwater's role in the hydrologic cycle and in water
supply, contamination, and construction issues. It is a valuable
resource for students and instructors in the geosciences (with
focuses in hydrology, hydrogeology, and environmental science),
and as a reference work for professional researchers. This
interdisciplinary text weaves important methods and applications
from the disciplines of physics, chemistry, mathematics, geology,
biology, and environmental science, introducing you to the
mathematical modeling and contaminant flow of groundwater. New
to the Second Edition: New chapter on subsurface heat flow and
geothermal systems Expanded content on well construction and
design, surface water hydrology, groundwater/ surface water
interaction, slug tests, pumping tests, and mounding analysis.
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Updated discussions of groundwater modeling, calibration,
parameter estimation, and uncertainty Free software tools for slug
test analysis, pumping test analysis, and aquifer modeling Lists of
key terms and chapter contents at the start of each chapter
Expanded end-of-chapter problems, including more conceptual
questions Winner of a 2014 Texty Award from the Text and
Academic Authors Association Features two-color figures Includes
homework problems at the end of each chapter and worked
examples throughout Provides a companion website with videos of
field exploration and contaminant migration experiments, PDF files
of USGS reports, and data files for homework problems Offers
PowerPoint slides and solution manual for adopting faculty
Energy Geostructures-Lyesse Laloui 2013-09-03 Energy
geostructures are a tremendous innovation in the field of foundation
engineering and are spreading rapidly throughout the world. They
allow the procurement of a renewable and clean source of energy
which can be used for heating and cooling buildings. This
technology couples the structural role of geostructures with the
energy supply, using the principle of shallow geothermal energy.
This book provides a sound basis in the challenging area of energy
geostructures. The objective of this book is to supply the reader
with an exhaustive overview on the most up-to-date and available
knowledge of these structures. It details the procedures that are
currently being applied in the regions where geostructures are
being implemented. The book is divided into three parts, each of
which is divided into chapters, and is written by the brightest
engineers and researchers in the field. After an introduction to the
technology as well as to the main effects induced by temperature
variation on the geostructures, Part 1 is devoted to the physical
modeling of energy geostructures, including in situ investigations,
centrifuge testing and small-scale experiments. The second part
includes numerical simulation results of energy piles, tunnels and
bridge foundations, while also considering the implementation of
such structures in different climatic areas. The final part concerns
practical engineering aspects, from the delivery of energy
geostructures through the development of design tools for their
geotechnical dimensioning. The book concludes with a real case
study. Contents Part 1. Physical Modeling of Energy Piles at
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Different Scales 1. Soil Response under Thermomechanical
Conditions Imposed by Energy Geostructures, Alice Di Donna and
Lyesse Laloui. 2. Full-scale In Situ Testing of Energy Piles, Thomas
Mimouni and Lyesse Laloui. 3. Observed Response of Energy
Geostructures, Peter Bourne-Webb. 4. Behavior of Heat-Exchanger
Piles from Physical Modeling, Anh Minh Tang, Jean-Michel Pereira,
Ghazi Hassen and Neda Yavari. 5. Centrifuge Modeling of Energy
Foundations, John S. McCartney. Part 2. Numerical Modeling of
Energy Geostructures 6. Alternative Uses of Heat-Exchanger
Geostructures, Fabrice Dupray, Thomas Mimouni and Lyesse Laloui.
7. Numerical Analysis of the Bearing Capacity of Thermoactive Piles
Under Cyclic Axial Loading, Maria E. Suryatriyastuti, Hussein
Mroueh , Sébastien Burlon and Julien Habert. 8. Energy
Geostructures in Unsaturated Soils, John S. McCartney, Charles J.R.
Coccia , Nahed Alsherif and Melissa A. Stewart. 9. Energy
Geostructures in Cooling-Dominated Climates, Ghassan Anis
Akrouch, Marcelo Sanchez and Jean-Louis Briaud. 10. Impact of
Transient Heat Diffusion of a Thermoactive Pile on the Surrounding
Soil, Maria E. Suryatriyastuti, Hussein Mroueh and Sébastien
Burlon. 11. Ground-Source Bridge Deck De-icing Systems Using
Energy Foundations, C. Guney Olgun and G. Allen Bowers. Part 3.
Engineering Practice 12. Delivery of Energy Geostructures, Peter
Bourne-Webb with contributions from Tony Amis, Jean-Baptiste
Bernard, Wolf Friedemann, Nico Von Der Hude, Norbert Pralle, Veli
Matti Uotinen and Bernhard Widerin. 13. Thermo-Pile: A Numerical
Tool for the Design of Energy Piles, Thomas Mimouni and Lyesse
Laloui. 14. A Case Study: The Dock Midfield of Zurich Airport,
Daniel Pahud. About the Authors Lyesse Laloui is Chair Professor,
Head of the Soil Mechanics, Geoengineering and CO2 storage
Laboratory and Director of Civil Engineering at the Swiss Federal
Institute of Technology (EPFL) in Lausanne, Switzerland. Alice Di
Donna is a researcher at the Laboratory of Soil Mechanics at the
Swiss Federal Institute of Technology (EPFL) in Lausanne,
Switzerland.
Geothermics-Peter E. Gretener 1981 "This approximately 51/2 hour
program by Peter E. Gretener introduces the explorationsist to the
use of temperature and thermal ingredients in subsurface analysis.
One copy of the short course handout is included with the package.
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There are 218 slides and 9 tapes.1 projector is needed."--Container.
Advances in Geothermal Energy-Basel I. Ismail 2016-01-20
Geothermal energy means the natural heat energy from the Earth.
The geothermal resources of the Earth are huge and unlike other
conventional and renewable energy sources, geothermal energy has
unique features; namely, it is available, stable at all times
throughout the year, independent of weather conditions, and has an
inherent storage capability. Geothermal energy is also considered to
be an environmentally friendly clean energy source that could
significantly contribute to the reduction of GHG emissions. The
utilization of geothermal energy is usually divided into the part used
for electricity generation and the part used for heating applications.
Due to its important utilization and future prospects, various
interesting topics of research related to geothermal energy are
covered in this book. This book is the result of contributions from
several researchers and experts worldwide. It is hoped that the
book will become a useful source of information and basis for
extended research for researchers, academics, policy makers, and
practitioners in the area of geothermal energy.
Education Course Note Series- 1981
U.S. Geological Survey Professional Paper- 1965
A Case Study of the Newcastle Geothermal System, Iron County,
Utah-Robert E. Blackett 1992 Past exploration in low- and
moderate-temperature systems of the Great Basin shows that the
relatively small area associated with fluid upflow and elevated
temperatures is often difficult to detect by drilling widely spaced
temperature-gradient holes or by other methods. By studying the
Newcastle geothermal system, we hoped to develop a basic
understanding of the concealed hydrothemlal system as a tool for
assessing other geothermal areas of the Great Basin. The emphasis
of our work centered on determining (1) the distribution of
subsurface heat and the movement of thermal fluid, (2) the location
and geometry of bedrock structures that might control fluid
movements, (3) the chemical character of the geothermal water,
and (4) the geometry of the bedrock beneath the Escalante Desert.
Field studies included: (1) drilling and monitoring temperatures in
shallow themlal-gradient boreholes, (2) mapping geologic units and
performing structural studies in the adjacent mountains, (3)
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conducting detailed gravity surveys, (4) conducting electrical
resistivity and self-potential (SP) surveys, (5) collecting water
samples for detennining major ions and light stable isotope
analyses, and (6) mapping Quaternary units.
Hydrogeochemistry, geothermometry, and structural setting of
Thermal Springs in northern Utah and southeastern Idaho-Brennan
Young 2013-08-15 This CD contains a 29-page report conducted by
undergraduate researchers at Utah State University during 2010
and 2011 under the direction of Dr. James P. Evans. It includes data
collected from hot springs in northern Utah and southeastern Idaho,
including location, temperature, acidity, salinity, cation
concentrations, and maximum reservoir temperature estimates
acquired through the application of several cation
geothermometers.
Groundwater in Geologic Processes-Steven E. Ingebritsen
2006-05-04 An extensively revised 2006 second edition of the well
received and widely adopted textbook on groundwater.
Blue Book on Geothermal Resources-CESEN S.P.A. 1999
Groundwater in Fractured Bedrock Environments: Managing
Catchment and Subsurface Resources-U. Ofterdinger 2019-07-19
Fractured bedrock aquifers have traditionally been regarded as low-
productivity aquifers, with only limited relevance to regional
groundwater resources. It is now being increasingly recognised that
these complex bedrock aquifers can play an important role in
catchment management and subsurface energy systems. At shallow
to intermediate depth, fractured bedrock aquifers help to sustain
surface water baseflows and groundwater dependent ecosystems,
provide local groundwater supplies and impact on contaminant
transfers on a catchment scale. At greater depths, understanding
the properties and groundwater flow regimes of these complex
aquifers can be crucial for the successful installation of subsurface
energy and storage systems, such as deep geothermal or Aquifer
Thermal Energy Storage systems and natural gas or CO2 storage
facilities as well as the exploration of natural resources such as
conventional/unconventional oil and gas. In many scenarios, a
robust understanding of fractured bedrock aquifers is required to
assess the nature and extent of connectivity between such
engineered subsurface systems at depth and overlying receptors in
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the shallow subsurface.
U.S. Geological Survey Circular- 1933
Contaminants in the Subsurface-National Research Council
2005-04-23 At hundreds of thousands of commercial, industrial, and
military sites across the country, subsurface materials including
groundwater are contaminated with chemical waste. The last
decade has seen growing interest in using aggressive source
remediation technologies to remove contaminants from the
subsurface, but there is limited understanding of (1) the
effectiveness of these technologies and (2) the overall effect of mass
removal on groundwater quality. This report reviews the suite of
technologies available for source remediation and their ability to
reach a variety of cleanup goals, from meeting regulatory standards
for groundwater to reducing costs. The report proposes elements of
a protocol for accomplishing source remediation that should enable
project managers to decide whether and how to pursue source
remediation at their sites.
Renewable Heating and Cooling-Gerhard Stryi-Hipp 2015-11-20
Renewable Heating and Cooling: Technologies and Applications
presents the latest information on the generation of heat for
industry and domestic purposes, an area where a significant
proportion of total energy is consumed. In Europe, this figure is
estimated to be almost 50%, with the majority of heat generated by
the consumption of fossil fuels. As there is a pressing need to
increase the uptake of renewable heating and cooling (RHC) to
reduce greenhouse gas emissions, this book provides a
comprehensive and authoritative overview on the topic. Part One
introduces key RHC technologies and discusses RHC in the context
of global heating and cooling demand, featuring chapters on solar
thermal process heat generation, deep geothermal energy, and
solar cooling technologies. Part Two explores enabling technologies,
special applications, and case studies with detailed coverage of
thermal energy storage, hybrid systems, and renewable heating for
RHC, along with case studies in China and Sweden. Users will find
this book to be an essential resource for lead engineers and
engineering consultants working on renewable heating and cooling
in engineering companies, as well as academics and R&D
professionals in private research institutes who have a particular

https://apexghana.org


thermal-use-of-shallow-groundwater 12/13

Downloaded from
apexghana.org on January

21, 2021 by guest

interest in the subject matter. Includes coverage on biomass, solar
thermal, and geothermal renewable heating and cooling
technologies Features chapters on solar thermal process heat
generation, deep geothermal energy, solar cooling technologies,
and special applications Presents case studies with detailed
coverage of thermal energy storage, hybrid systems, and renewable
heating for RHC Explores enabling technologies and special
applications
Heat as a Tool for Studying the Movement of Ground Water Near
Streams-David Arthur Stonestrom 2003
Further Studies of a Cache Valley Residence Having a Groundwater
Heat Pump-Michael L. Henrie 1982
Cenozoic Geology and Geothermal Systems of Southwestern Utah-
Utah Geological Association. Field Conference 1994
Geoenergy Modeling II-Haibing Shao 2016-10-06 This book is
dedicated to the numerical modeling of shallow geothermal
systems. The utilization of shallow geothermal energy involves the
integration of multiple Borehole Heat Exchangers (BHE) with
Ground Source Heat Pump (GSHP) systems to provide heating and
cooling. The modeling practices explained in this book can improve
the efficiency of these increasingly common systems. The book
begins by explaining the basic theory of heat transport processes in
man-made as well as natural media. . These techniques are then
applied to the simulation of borehole heat exchangers and their
interaction with the surrounding soil. The numerical and analytical
models are verified against analytical solutions and measured data
from a Thermal Response Test, and finally, a real test site is
analyzed through the model and discussed with regard to BHE and
GSHP system design and optimization.
Thermal Energy Storage in Aquifers-Walter J. Schaetzle 1980
Groundwater Quality-Harriet Nash 1994-10-31 Groundwater quality
monitoring and testing is of paramount importance both in the
developed and developing world. This book presents a series of
papers illustrating the varied nature of current research into
groundwater quality. Urban and rural supplies are covered through
a case history approach, and the importance of remedial action to
prevent deterioration is emphasized.
The Simulation of Groundwater Temperatures in Shallow Aquifers-
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Charles Bryce Andrews 1978
An Introduction to Thermogeology-David Banks 2012-08-13 Sets the
baseline for the science behind an emerging technology
Authoritative guide to skills needed to implement ground source
heat pump schemes Only book using SI units to adequately focus on
the geological aspects of ground source heat.
Proceedings of Golden Jubilee Seminar on Exploration Geophysics
in India- 1999 Papers presented at a seminar organized by the
Geological Survey of India during November 14-16, 1995 at
Calcutta.
Thermal Remote Sensing of Stream Temperature and Groundwater
Discharge-Richard S. Deitchman 2009
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