ven te chow open channel hydraulics

Ven Te Chow Open Channel Hydraulics: Understanding the Foundations of Flow in Open
Channels

ven te chow open channel hydraulics has long been recognized as a cornerstone in the
study of fluid mechanics, especially when it comes to the flow of water in open channels
such as rivers, canals, and drainage ditches. Ven Te Chow’s pioneering work laid the
foundation for how engineers and hydrologists analyze, design, and manage these water
conveyance systems. If you're curious about how water moves naturally and how human-
made channels can be optimized for efficient flow, understanding the principles outlined
in Ven Te Chow’s seminal contributions is essential.

The Legacy of Ven Te Chow in Open Channel
Hydraulics

Ven Te Chow, often hailed as the father of modern open channel hydraulics, authored the
definitive text "Open-Channel Hydraulics," which remains a vital reference for students,
engineers, and researchers worldwide. His work synthesizes theoretical concepts,
experimental data, and practical applications, making complex hydraulic phenomena
accessible and actionable.

One of the reasons Ven Te Chow’s approach stands out is his clear explanation of
fundamental flow characteristics in channels that are not completely enclosed by walls or
pipes — hence “open channel.” His methodologies enable the calculation of flow rates,
velocity profiles, and energy losses, which are crucial for designing irrigation systems,
flood control channels, and urban stormwater drainage.

Core Concepts in Ven Te Chow Open Channel
Hydraulics

Understanding Ven Te Chow’s principles requires familiarity with several key hydraulic
concepts that describe how water behaves in open channels.

Types of Flow: Laminar vs. Turbulent

Ven Te Chow emphasized the distinction between laminar and turbulent flow regimes.
While laminar flow features smooth, orderly water movement, turbulent flow is
characterized by chaotic and swirling eddies. In natural open channels, turbulent flow
predominates due to irregular channel shapes and varying velocities.

Recognizing the flow regime is critical because it influences the frictional resistance of the



channel and the energy losses encountered by the flowing water.

Flow Classifications: Uniform, Gradually Varied, and
Rapidly Varied Flow

Ven Te Chow’s framework categorizes flows based on how the water depth changes along
the channel:

- **Uniform Flow:** Water depth and velocity remain constant along the channel length.
This idealized condition is foundational for many hydraulic calculations.

- **Gradually Varied Flow:** Water depth changes slowly over distance, such as in the
backwater curve upstream of a dam.

- **Rapidly Varied Flow:** Sudden changes in water depth occur over short distances,
exemplified by hydraulic jumps.

This classification assists engineers in predicting water surface profiles and designing
channel transitions appropriately.

Manning’s Equation and Flow Resistance

One of the most practical tools Ven Te Chow popularized is Manning’s equation, which
estimates the velocity of water flow based on channel slope, roughness, and hydraulic
radius. The equation is expressed as:

\[

V =\frac{1}{n} R~{2/3} S~{1/2}
\]

where:

-\(V\) = mean velocity,

-\(n\) = Manning’s roughness coefficient,

-\(R\) = hydraulic radius (area/wetted perimeter),
-\(S\) = slope of the energy grade line.

Ven Te Chow’s discussion of roughness coefficients helps engineers select appropriate
values for different channel conditions, such as earthen canals, concrete-lined ditches, or
natural streams.

Applications of Ven Te Chow’s Open Channel
Hydraulics

The principles set forth in Ven Te Chow open channel hydraulics are applied in numerous
real-world scenarios where understanding flow behavior is critical.



Irrigation and Agricultural Water Management

In irrigation engineering, designing efficient channels that minimize water loss and ensure
uniform distribution is essential. Ven Te Chow’s techniques allow engineers to calculate
flow rates accurately and design channels that prevent erosion and sedimentation,
optimizing water delivery to crops.

Flood Control and Urban Drainage Systems

Urban planners rely on open channel hydraulics for stormwater management, designing
canals and drainage basins that can handle peak flows during heavy rainfall. Ven Te
Chow’s insights into flow transitions and energy dissipation guide the creation of safe,
effective flood control infrastructure.

Environmental and Ecological Considerations

Modern hydraulics also consider the environmental impacts of channel design. Using Ven
Te Chow’s principles, engineers can model natural stream flows to preserve aquatic
habitats and maintain ecological balance, blending engineering with environmental
stewardship.

Tips for Mastering Ven Te Chow Open Channel
Hydraulics

If you are a student or professional delving into open channel hydraulics, here are some
helpful pointers inspired by Ven Te Chow’s approach:

e Focus on fundamentals: Grasp the basics of fluid mechanics and flow regimes
before tackling complex scenarios.

e Visualize water surface profiles: Sketching flow profiles helps understand how
depth and velocity change along the channel.

¢ Use dimensionless parameters: Parameters like the Froude number reveal
whether the flow is subcritical or supercritical, influencing hydraulic jump behavior.

e Practice real-world problem solving: Apply the principles to different channel
geometries and boundary conditions to build confidence.

e Leverage computational tools: While manual calculations are instructive, software
modeling can handle complex channel networks efficiently.



Modern Developments Built on Ven Te Chow’s
Foundations

While Ven Te Chow’s work dates back decades, his principles remain relevant, even as
new technologies and research advances emerge. Contemporary hydraulics integrates
computational fluid dynamics (CFD) simulations and remote sensing data to refine open
channel flow predictions.

Despite these innovations, the core equations and flow classifications from Ven Te Chow’s
open channel hydraulics continue to underpin modern design and analysis, demonstrating
the enduring value of his contributions.

Understanding how natural and engineered channels convey water is critical for
sustainable water resource management. Ven Te Chow’s work bridges theory and
practice, providing tools that remain indispensable for hydraulic engineers worldwide.
Whether you are designing a simple irrigation canal or modeling complex river systems,
embracing these time-tested principles offers clarity and precision in managing the vital
flow of water through open channels.

Frequently Asked Questions

Who was Ven Te Chow and why is he important in open
channel hydraulics?

Ven Te Chow was a renowned hydraulic engineer and professor known for his pioneering
work in open channel hydraulics. He authored the seminal textbook 'Open-Channel
Hydraulics,' which laid the foundation for modern hydraulic engineering practices.

What is the primary focus of Ven Te Chow's 'Open-
Channel Hydraulics' textbook?

The textbook primarily focuses on the principles and applications of fluid flow in open
channels, covering topics such as flow classification, energy and momentum principles,
uniform and non-uniform flow, and hydraulic structures.

How does Ven Te Chow's work influence modern
hydraulic engineering?
His work provides fundamental theoretical and practical knowledge that engineers use to

design canals, rivers, spillways, and other open channel systems, ensuring efficient water
conveyance and flood control.



What are some key concepts introduced by Ven Te Chow
in open channel hydraulics?

Key concepts include the classification of flow regimes (subcritical, supercritical), the use
of the Manning equation for flow resistance, energy and momentum principles in flow
analysis, and methods for analyzing gradually varied flow.

Why is the Manning equation significant in Ven Te
Chow's open channel hydraulics?

The Manning equation, popularized by Ven Te Chow, is an empirical formula used to
estimate the flow velocity and discharge in open channels based on channel roughness,
slope, and hydraulic radius, making it essential for practical hydraulic design.

Are there modern updates or alternatives to Ven Te
Chow's methods in open channel hydraulics?

Yes, while Ven Te Chow's methods remain foundational, advances such as computational
fluid dynamics (CFD), remote sensing, and more sophisticated numerical modeling tools
have supplemented traditional analysis for more complex and precise hydraulic studies.

Additional Resources

Ven Te Chow Open Channel Hydraulics: A Definitive Exploration of Principles and
Applications

ven te chow open channel hydraulics stands as a cornerstone in the field of fluid
mechanics, particularly when addressing the flow of water in natural and engineered
conduits. Ven Te Chow’s seminal contributions have shaped the way engineers and
researchers understand and design open channels, which are essential for irrigation,
drainage, flood control, and environmental management. This article delves into the
fundamental principles, theoretical frameworks, and practical utilities of Ven Te Chow’s
open channel hydraulics, while highlighting its relevance in contemporary hydraulic
engineering.

Understanding Ven Te Chow’s Impact on Open
Channel Hydraulics

Ven Te Chow’s work revolutionized the study of open channel flow by providing
comprehensive analytical methods that could be applied to complex hydraulic systems. His
authoritative text, “Open-Channel Hydraulics,” remains a vital reference for hydraulic
engineers globally. The book meticulously covers flow regimes, energy principles,
hydraulic jumps, and channel design, creating a foundation upon which modern hydraulic
engineering stands.



The core of Ven Te Chow open channel hydraulics lies in its treatment of flow within
channels exposed to atmospheric pressure, as opposed to pressurized pipe flow. This
distinction is crucial for engineering applications such as canals, rivers, and spillways,
where gravitational forces predominantly influence water movement.

Fundamental Concepts in Ven Te Chow Open Channel
Hydraulics

At the heart of Ven Te Chow’s framework are several key hydraulic concepts:

e Flow Classification: Differentiating between steady vs. unsteady, uniform vs. non-
uniform, and gradually varied vs. rapidly varied flows.

e Energy and Momentum Principles: Applying the Bernoulli equation tailored for
open channels, incorporating energy losses due to friction and turbulence.

e Manning’s Equation: A pivotal empirical relation for estimating flow velocity and
discharge, factoring in channel roughness.

e Hydraulic Jump Analysis: Understanding the abrupt transition from supercritical
to subcritical flow, with implications for energy dissipation.

These concepts are systematically explored in Ven Te Chow’s work, enabling engineers to
predict flow behavior under various channel geometries and boundary conditions.

Analytical Techniques and Models in Ven Te Chow
Open Channel Hydraulics

Ven Te Chow’s methodologies emphasize both theoretical analysis and empirical
correlations. For instance, the use of the Chezy and Manning formulas provides a practical
approach to calculating flow velocity based on channel slope, roughness, and hydraulic
radius. These models are indispensable when designing irrigation canals or stormwater
drainage systems, where precise flow quantification is essential.

Application of Manning’s Equation

Among the most widely adopted formulas, Manning’s equation is frequently utilized due to
its balance between accuracy and simplicity:

V= (1/n) *R™(2/3) * S™(1/2)



Where:

¢ V = flow velocity (m/s)
e n = Manning’s roughness coefficient
¢ R = hydraulic radius (m)

¢ S = channel slope (m/m)

Ven Te Chow’s detailed tabulation of roughness coefficients for various channel conditions
assists engineers in selecting appropriate values, enhancing the reliability of hydraulic
designs.

Hydraulic Jump and Energy Dissipation

The phenomenon of hydraulic jumps, characterized by a sudden rise in water surface
elevation and accompanying energy loss, is critical in controlling erosive forces
downstream of spillways and weirs. Ven Te Chow’s analytical treatment provides
equations to determine the jump length, height, and energy loss, facilitating safer and
more efficient hydraulic structures.

Practical Implications and Modern Relevance

The principles outlined in Ven Te Chow open channel hydraulics continue to influence
modern hydrologic modeling and water resource management. Emerging technologies
such as computational fluid dynamics (CFD) and remote sensing complement traditional
approaches, but the foundational theories remain integral to interpreting complex flow
phenomena.

Advantages of Incorporating Ven Te Chow
Methodologies

¢ Robust Theoretical Foundation: Enables accurate prediction of flow behaviors in
diverse channel types.

e Wide Applicability: Suitable for natural streams, man-made canals, and urban
drainage systems.

e Integration with Modern Tools: Serves as a baseline for calibrating numerical
simulations and validating experimental data.



Limitations and Areas for Improvement

While Ven Te Chow open channel hydraulics offers comprehensive coverage, certain
assumptions—such as steady flow conditions and uniform channel roughness—may not
always hold true in dynamic natural environments. Additionally, challenges arise when
dealing with complex sediment transport or transient flow conditions, necessitating
enhanced models or empirical adjustments.

Comparative Insights: Ven Te Chow versus
Contemporary Hydraulic Approaches

In comparison to other hydraulic methodologies, Ven Te Chow’s work is distinguished by
its balance between theoretical rigor and practical application. Unlike purely numerical
models that often require extensive computational resources, Ven Te Chow’s formulas
provide quick, reliable estimates that are essential during preliminary design phases.

Furthermore, his emphasis on physical interpretation aids engineers in diagnosing flow
problems, a feature sometimes overlooked in black-box modeling techniques. Nonetheless,
integrating Ven Te Chow principles with modern computational tools yields the most
comprehensive understanding of open channel flows.

Ven Te Chow open channel hydraulics remains a foundational pillar in the study and
practice of fluid flow in open conduits. Its enduring relevance is a testament to the clarity
and applicability of Ven Te Chow’s insights, which continue to guide engineers in
designing efficient, safe, and sustainable hydraulic systems worldwide.

Ven Te Chow Open Channel Hydraulics

ven te chow open channel hydraulics: Open-channel Hydraulics Ven Te Chow, 2009
Open-Channel Hydraulics, originally published in 1959, deals with the design for flow in open
channels and their related structures. Covering both theory and practice, it attempts to bridge the
gap that generally exists between the two. Theory is introduced first and is then applied to design
problems. In many cases the application of theory is illustrated with practical examples. Theory is
frequently simplified by adopting theoretically less rigorous treatments with sound concepts, by
avoiding use of advanced mathematical manipulations, or by replacing such manipulations with
practical numerical procedures. To facilitate understanding of the subject matter, the treatment is
mostly based on the condition of one- or two-dimensional flow. The book deals mainly with American
practice but also includes related information from many countries throughout the world. Material is
divided into five main sections for an orderly and logical treatment of the subject: Basic Principles.
Uniform Flow, Varied Flow, Rapidly Varied Flow, and Unsteady Flow. There are 67 illustrative
examples, 282 illustrations, 319 problems, and 810 references. This classic textbook was the first
English-language book on the subject in two decades. Open-Channel Hydraulics is a valuable text for


http://www.killa-beez.com/archive-th-114/ven-te-chow-open-channel-hydraulics.pdf

students of engineering mechanics. hydraulics. civil. agricultural. sanitary. and mechanical
engineering, and a helpful compendium for practicing engineers. Dr. Ven Te Chow was a Professor
of Hydraulic Engineering and led the hydraulic engineering research and teaching programs at the
University of Illinois. Through many years of experience as a teacher, engineer, researcher, writer.
lecturer, and consultant, he became an internationally recognized leader in the fields of hydraulics,
hydrology and hydraulic engineering. Dr. Ven Te Chow authored two technical books and more than
60 articles and papers in scientific an engineering magazines and journals. He was a member of
1AHR, ASCE, AGU, AAAS, SEE, and Sigma Xi, and had been Chairman of the American Geophysical
Union's Permanent Research Committee on Runoff.

ven te chow open channel hydraulics: Open Channel Hydraulics Ven Te Chow Chow,
1996

ven te chow open channel hydraulics: Hydraulik der Gerinne und Gerinnebauwerke
Eduard Naudascher, 2019-06-12 Das Buch vereint ein anwendungsbezogenes Lehrbuch fiir
Studenten des Bauingenieurwesens mit einem in den Grundlagen wohlfundierten Handbuch fur den
im Wasserbau, im Siedlungswesen und in der Versorgungstechnik tatigen Ingenieur. Alle
dargestellten Berechnungsverfahren (einschliefSlich Rechnereinsatz) sowie die Ausfuhrungen zur
Bemessung und Gestaltung von Gerinnen und Gerinnebauwerken werden durch
Anwendungsbeispiele erlautert. Die langjahrige Tatigkeit des Autors in den USA findet ihren
Niederschlag in der aulSergewohnlich umfassenden Einbeziehung der englischsprachigen Literatur
sowie in der Darbietung des Stoffes nach der bewahrten Schule von Rouse. Die wissenschaftlich
unbefriedigende Koeffizientenhydraulik wird hier uberwunden, ohne dafS der Praktiker uberfordert
wird. Der Inhalt konzentriert sich auf stationare Gerinnestromungen, behandelt aber solche
Bauwerke wie Schiitze, Wehre und Streichwehre, sowie Tosbecken und SchufSrinnen (einschliellich
Luft- und Sauerstoffeintrag) besonders ausfihrlich. Hervorzuheben sind die umfassenden Angaben
zu ortlichen Verlusten sowie die Ausfihrungen zur AbfluSberechnung in Gerinnen mit gegliederten
Querschnitten, mit Vegetation und mit beweglicher Sohle nach dem neuesten Stand des Wissens.

ven te chow open channel hydraulics: Hydraulic Canals Jose Liria Montanes, 2005-11-17
Aimed at engineers with a good grounding in hydraulic engineering, this practical reference fills a
need for a guide to the design, construction, management and modernisation of canals. It provides
an in-depth study of the problems caused by seepage, an analysis of the various possible linings, the
constraints posed by canals constructed witho

ven te chow open channel hydraulics: Flood Insurance Study United States. Federal
Insurance Administration, 1978

ven te chow open channel hydraulics: Practical Hydraulics Melvyn Kay, 2007-12-17
Hydraulics has a reputation for being a complex, even intimidating, discipline. Put simply, hydraulics
is the study of how water and similar fluids behave and can be harnessed for practical use. It is one
of the fundamental scientific and engineering subjects and many professions demand a working
knowledge of its basic concepts, yet most hydraulics textbooks are aimed at readers with a strong
engineering or mathematical background. Practical Hydraulics approaches the subject from basic
principles and demonstrates how these are applied in practice. It is clearly written and includes
many illustrations and examples. It will appeal to a wide range of professionals and students needing
an introduction to the subject, from farmers irrigating crops to fire crews putting out fires with
high-pressure water hoses. However hydraulics is not just about water. Many other fluids behave in
the same way and so affect a wide range of people from doctors, needing to know how blood flows in
veins, to car designers, wanting to save fuel by reducing drag.

ven te chow open channel hydraulics: NBS Special Publication , 1960

ven te chow open channel hydraulics: I-H3, Halawa Interchange to Halekou
Interchange, Honolulu , 1973

ven te chow open channel hydraulics: Computation of Uniform and Nonuniform Flow in
Prismatic Conduits Paul N. Zelensky, 1972

ven te chow open channel hydraulics: Hydraulics in Civil and Environmental Engineering



Andrew Chadwick, John Morfett, Martin Borthwick, 2013-04-30 Now in its fifth edition, Hydraulics in
Civil and Environmental Engineering combines thorough coverage of the basic principles of civil
engineering hydraulics with wide-ranging treatment of practical, real-world applications. This classic
text is carefully structured into two parts to address principles before moving on to more advanced
topics. The first part focuses on fundamentals, including hydrostatics, hydrodynamics, pipe and open
channel flow, wave theory, physical modeling, hydrology, and sediment transport. The second part
illustrates the engineering applications of these fundamental principles to pipeline system design;
hydraulic structures; and river, canal, and coastal engineering—including up-to-date environmental
implications. A chapter on computational hydraulics demonstrates the application of computational
simulation techniques to modern design in a variety of contexts. What’s New in This Edition
Substantive revisions of the chapters on hydraulic machines, flood hydrology, and computational
modeling New material added to the chapters on hydrostatics, principles of fluid flow, behavior of
real fluids, open channel flow, pressure surge in pipelines, wave theory, sediment transport, river
engineering, and coastal engineering The latest recommendations on climate change predictions,
impacts, and adaptation measures Updated references Hydraulics in Civil and Environmental
Engineering, Fifth Edition is an essential resource for students and practitioners of civil,
environmental, and public health engineering and associated disciplines. It is comprehensive, fully
illustrated, and contains many worked examples. Spreadsheets and useful links to other web pages
are available on an accompanying website, and a solutions manual is available to lecturers.

ven te chow open channel hydraulics: U.S. Army Corps of Engineers Fifth Remote Sensing
Symposium, October 28-30, 1985, Ann Arbor, Michigan, USA , 1986

ven te chow open channel hydraulics: Practical Channel Hydraulics, 2nd edition Donald
W. Knight, Caroline Hazlewood, Rob Lamb, Paul G. Samuels, Koji Shiono, 2018-03-05 Practical
Channel Hydraulics is a technical guide for estimating flood water levels in rivers using the
innovative software known as the Conveyance and Afflux Estimation System (CES-AES). The stand
alone software is freely available at HR Wallingford’s website www.river-conveyance.net. The
conveyance engine has also been embedded within industry standard river modelling software such
as InfoWorks RS and Flood Modeller Pro. This 2nd Edition has been greatly expanded through the
addition of Chapters 6-8, which now supply the background to the Shiono and Knight Method (SKM),
upon which the CES-AES is largely based. With the need to estimate river levels more accurately,
computational methods are now frequently embedded in flood risk management procedures, as for
example in ISO 18320 (‘Determination of the stage-discharge relationship’), in which both the SKM
and CES feature. The CES-AES incorporates five main components: A Roughness Adviser, A
Conveyance Generator, an Uncertainty Estimator, a Backwater Module and an Afflux Estimator. The
SKM provides an alternative approach, solving the governing equation analytically or numerically
using Excel, or with the short FORTRAN program provided. Special attention is paid to calculating
the distributions of boundary shear stress distributions in channels of different shape, and to
appropriate formulations for resistance and drag forces, including those on trees in floodplains.
Worked examples are given for flows in a wide range of channel types (size, shape, cover, sinuosity),
ranging from small scale laboratory flumes (Q = 2.0 1s-1) to European rivers (~2,000 m3s-1), and
large-scale world rivers (> 23,000 m3s-1), a ~ 107 range in discharge. Sites from rivers in the UK,
France, China, New Zealand and Ecuador are considered. Topics are introduced initially at a
simplified level, and get progressively more complex in later chapters. This book is intended for post
graduate level students and practising engineers or hydrologists engaged in flood risk management,
as well as those who may simply just wish to learn more about modelling flows in rivers.

ven te chow open channel hydraulics: Irrigation Systems Adrian Laycock, 2011 Of all the
confrontations man has engineered with nature, irrigation systems have had the most widespread
and far-reaching impact on the natural environment. Over a quarter of a billion hectares of the
planet are irrigated and entire countries depend on irrigation for their survival and existence.
Considering the importance of irrigation schemes, it is unfortunate that until recently the technology
and principles of design applied to their construction has hardly changed in 4,000 years. Modern



thinking on irrigation engineering has benefited from a cross-fertilization of ideas from many other
fields including social sciences, control theory, political economics and agriculture. However, these
influences have been largely ignored by irrigation engineers. Drawing on almost 40 years of
experience of irrigation in the developing world, Laycock introduces new ideas on the design of
irrigation systems and combines important issues from the disciplines of social conflict,
management, and political thinking.

ven te chow open channel hydraulics: Federal Software Exchange Catalog , 1983

ven te chow open channel hydraulics: Introductory Fluid Mechanics Joseph Katz,
2010-08-31 The objective of this introductory text is to familiarise students with the basic elements
of fluid mechanics so that they will be familiar with the jargon of the discipline and the expected
results. At the same time, this book serves as a long-term reference text, contrary to the
oversimplified approach occasionally used for such introductory courses. The second objective is to
provide a comprehensive foundation for more advanced courses in fluid mechanics (within
disciplines such as mechanical or aerospace engineering). In order to avoid confusing the students,
the governing equations are introduced early, and the assumptions leading to the various models are
clearly presented. This provides a logical hierarchy and explains the interconnectivity between the
various models. Supporting examples demonstrate the principles and provide engineering analysis
tools for many engineering calculations.

ven te chow open channel hydraulics: Report of the Workshop on Understanding
Sedimentation Processes and Model Evaluation Shou-shan Fan, Ben Chie Yen, 1991

ven te chow open channel hydraulics: Scientific Computing and Bioinformatics and
Computational Biology Douglas D. Hodson, Michael R. Grimaila, Hamid R. Arabnia, Leonidas
Deligiannidis, Torrey J. Wagner, 2025-04-22 This book constitutes the proceedings of the 22nd
International Conference on Scientific Computing and Bioinformatics, CSC 2024, and the 25th
International Conference on Computational Biology, BIOCOMP 2024, held as part of the 2024 World
Congress in Computer Science, Computer Engineering and Applied Computing, in Las Vegas, USA,
during July 22 to July 25, 2024. The proceedings include 25 papers from CSC 2024, which have been
selected from a total of 128 submissions, and 27 papers from BIOCOMP 2024, that have been
selected from 27 submissions. The papers have been organized in topical sections as follows:
Military and defence modeling and simulation; scientific computing and applications; and
bioinformatics and computational biology.

ven te chow open channel hydraulics: Hydraulics of Dams and Reservoirs Fuat Senturk, 1994

ven te chow open channel hydraulics: WSP2 Computer Program United States. Soil
Conservation Service, 1976 The WSP2 (Water Surface Profile 2) computer program can aid in the
determination of flow characteristics for a given set of stream and flood-plain conditions. More
specifically, it can compute water surface profiles in open channels. The program also can estimate
head losses at restrictive sections, including roadways with either a bridge opening or culverts.

ven te chow open channel hydraulics: Technical Release , 1978
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