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Introduction:

An understanding of the air conditioning unit diagram is crucial for anyone involved in the installation,
maintenance, repair, or design of air conditioning systems. This detailed guide provides a
comprehensive overview of different types of air conditioning unit diagrams, explaining their
components, functionalities, and the importance of interpreting them effectively. Whether you're a

homeowner troubleshooting a malfunctioning unit, an HVAC technician performing routine



maintenance, or an engineering student learning about refrigeration cycles, this resource will enhance
your comprehension of the intricate workings of an air conditioning system. We will explore various air
conditioning unit diagrams, from simple schematic representations to complex, detailed blueprints,
showcasing the key components and their interrelationships. We'll also delve into the significance of
these diagrams in troubleshooting, maintenance, and understanding the overall efficiency and

performance of the AC system.

Types of Air Conditioning Unit Diagrams:

Several types of air conditioning unit diagrams exist, each serving a different purpose. These include:

Schematic Diagrams: These diagrams provide a simplified representation of the system, focusing on
the flow of refrigerant and the key components. They are often used for troubleshooting and
understanding the basic operational principles of the system. A good air conditioning unit schematic
will clearly indicate the refrigerant lines, compressor, condenser, evaporator, expansion valve, and any

other crucial components. These diagrams prioritize clarity and simplification, omitting complex details.

P&ID Diagrams (Piping and Instrumentation Diagrams): These are more detailed diagrams that show
the piping layout, instrumentation, and control systems of an air conditioning unit. They are used
primarily by technicians and engineers during installation, maintenance, and modifications. A detailed
P&ID diagram for a large-scale air conditioning system will include all valves, sensors, and control

devices along with the refrigerant lines and components.

Wiring Diagrams: These diagrams illustrate the electrical connections within the air conditioning unit.
They are essential for electrical troubleshooting and repairs. Understanding the air conditioning unit

wiring diagram is crucial for safely diagnosing and fixing electrical faults.

Exploded Diagrams: These diagrams show the individual components of the air conditioning unit
disassembled and labeled. They are helpful during assembly, disassembly, and part identification. An

exploded view air conditioning unit diagram is invaluable during repair and maintenance, offering a



visual guide to component location and removal procedures.

3D Models and Simulations: Advancements in technology have led to the use of 3D models and
simulations to visualize complex air conditioning systems. These offer a highly detailed representation
of the system, allowing for better design and troubleshooting capabilities. The detailed visuals of a 3D
air conditioning unit diagram provide a superior understanding of component interaction and system

flow.

Key Components Shown in Air Conditioning Unit Diagrams:

Regardless of the type of diagram, most air conditioning unit diagrams will show the following key

components:

Compressor: The heart of the system, compressing the refrigerant gas to a high pressure and
temperature.

Condenser: Cools and condenses the high-pressure refrigerant gas into a liquid.

Expansion Valve (or Capillary Tube): Reduces the pressure and temperature of the liquid refrigerant
before it enters the evaporator.

Evaporator: Absorbs heat from the indoor air, causing the liquid refrigerant to evaporate.

Refrigerant Lines: Transport the refrigerant between the different components.

Blower Fan: Circulates air over the evaporator, ensuring efficient heat transfer.

Condenser Fan: Dissipates heat from the condenser to the outside environment.

Interpreting Air Conditioning Unit Diagrams:

Effectively interpreting an air conditioning unit diagram requires understanding the flow of refrigerant
and the role of each component. Tracing the refrigerant path from the compressor to the condenser,
through the expansion valve, and finally to the evaporator will illuminate the refrigeration cycle. The

direction of airflow should also be carefully noted, understanding how the blower and condenser fans



contribute to the overall system efficiency.

Significance of Air Conditioning Unit Diagrams:

Air conditioning unit diagrams are essential for numerous reasons:

Troubleshooting: Identifying malfunctioning components.

Maintenance: Performing routine checks and cleaning.

Repair: Replacing faulty parts.

Installation: Guiding the installation process.

System Design: Planning and designing new air conditioning systems.

Training: Educating technicians and homeowners about the system's operation.

Different Types of AC Units and their Diagrams:

The complexity of the air conditioning unit diagram will vary depending on the type of air conditioning
unit. Window units will have a much simpler diagram compared to a large central air conditioning

system. Understanding these differences is key to effective interpretation and troubleshooting.

Conclusion:

A thorough understanding of the air conditioning unit diagram, regardless of its type, is critical for
anyone working with air conditioning systems. From simple schematics to complex P&ID diagrams,
these visual representations are crucial for maintenance, repair, installation, and system design. The
ability to accurately interpret these diagrams empowers individuals to diagnose problems, perform
necessary repairs, and ensure optimal performance of their air conditioning systems. Mastering the
interpretation of various air conditioning unit diagrams is a key skill for both HVAC professionals and

informed homeowners alike.



FAQs:

1. Where can | find an air conditioning unit diagram for my specific model? You can often find

diagrams in your unit's owner's manual or on the manufacturer's website.

1. What is the difference between a schematic and a wiring diagram? A schematic shows the
functional components and their relationships, while a wiring diagram shows the electrical

connections.

1. How can | use an air conditioning unit diagram to troubleshoot a problem? By tracing the
refrigerant flow and checking for any blockages or inconsistencies, you can often pinpoint the

source of the problem.

1. What are the safety precautions when working with an air conditioning unit? Always disconnect
the power before working on any electrical components. Use appropriate safety gear and follow

all manufacturer instructions.

1. Can | create my own air conditioning unit diagram? While possible for simpler systems, creating

accurate diagrams for complex systems requires specialized knowledge and software.



1. What software is commonly used to create air conditioning unit diagrams? AutoCAD, Revit, and

other CAD software are frequently used for creating detailed air conditioning unit diagrams.

1. Are there online resources available to help me understand air conditioning unit diagrams? Many
websites and online courses offer tutorials and resources on interpreting and understanding

various types of air conditioning unit diagrams.

1. How often should | have my air conditioning unit serviced? Regular maintenance, typically once

a year, is recommended to ensure optimal performance and longevity.

1. What are the common problems depicted in an air conditioning unit diagram and how can they
be identified? Common problems include refrigerant leaks (shown by inconsistent refrigerant
flow), compressor failure (indicated by lack of compression), and blocked airflow (indicated by

restricted paths on the diagram).

Related Articles:

1. Understanding the Refrigeration Cycle in Air Conditioning Systems: This article provides a
detailed explanation of the thermodynamic principles governing the refrigeration cycle and how it

is represented in an air conditioning unit diagram.



. Troubleshooting Common Air Conditioner Problems Using Diagrams: This article will guide you
step-by-step through the process of using air conditioning unit diagrams to diagnose and resolve

common AC issues.

. A Beginner's Guide to Reading Air Conditioning Unit Schematics: This article simplifies the
process of understanding basic air conditioning unit schematics, focusing on essential

components and their function.

. Interpreting Air Conditioning Unit Wiring Diagrams for Safe Repair: This article focuses
specifically on electrical safety and the use of air conditioning unit wiring diagrams for safe

repairs.

. Advanced Air Conditioning System Diagrams for HVAC Professionals: This article explores
complex air conditioning unit diagrams used by professional HVAC technicians, covering

concepts like P&ID diagrams and 3D modelling.

. Air Conditioning Unit Diagrams for Different AC Types (Window, Central, Split): This article
provides a comparative analysis of air conditioning unit diagrams for various AC types,

highlighting their differences and similarities.



1. The Importance of Regular Maintenance Based on Air Conditioning Unit Diagrams: This article
highlights the crucial role of preventative maintenance and how using air conditioning unit

diagrams facilitates this process.

1. How to Use Air Conditioning Unit Diagrams for Energy Efficiency Improvements: This article
explores how understanding air conditioning unit diagrams helps improve the system's energy

efficiency through proper maintenance and adjustments.

1. Creating and Using 3D Models of Air Conditioning Units: This article delves into the use of
advanced 3D modeling techniques to create accurate and detailed air conditioning unit diagrams

for various purposes including design and troubleshooting.

air conditioning unit diagram: Air Conditioning System Design Roger Legg, 2017-06-15

Air Conditioning System Design summarizes essential theory and then explains how the latest air
conditioning technology operates. Load calculations, energy efficiency, and selection of technology
are all explained in the context of air conditioning as a system, helping the reader fully consider the
implications of design decisions. Whether users need to figure out how to apply their mechanical
engineering degree to an air conditioning design task or simply want to find out more about air
conditioning technology for a research project, this book provides a perfect guide. - Approaches air
conditioning as a system, not just a collection of machines - Covers the essential theory on fluid flow
and the latest in A/C technology in a very readable and easy-to-use style - Explains the significance
of factors, such as climate and thermal comfort as A/C design considerations - Addresses design
using a range of air conditioning technologies, such as evaporative cooling, VRF systems,
psychromatic software, and dessicant dehumidification

air conditioning unit diagram: Handbook of Air Conditioning and Refrigeration Shan K.
Wang, 2000-11-07 * A broad range of disciplines--energy conservation and air quality issues,
construction and design, and the manufacture of temperature-sensitive products and materials--is



covered in this comprehensive handbook * Provide essential, up-to-date HVAC data, codes,
standards, and guidelines, all conveniently located in one volume * A definitive reference source on
the design, selection and operation of A/C and refrigeration systems

air conditioning unit diagram: Electrical Control Systems for Heating and Air Conditioning
Clyde N. Herrick, Kieron Connolly, 1998 The purpose of this text is to provide the environmental
control professional with a clear understanding of the operation of electrical and electronic
components and systems that are utilized in control functions.

air conditioning unit diagram: Refrigeration, Air Conditioning and Heat Pumps G F
Hundy, 2016-03-07 Refrigeration, Air Conditioning and Heat Pumps, Fifth Edition, provides a
comprehensive introduction to the principles and practice of refrigeration. Clear and
comprehensive, it is suitable for both trainee and professional HVAC engineers, with a
straightforward approach that also helps inexperienced readers gain a comprehensive introduction
to the fundamentals of the technology. With its concise style and broad scope, the book covers most
of the equipment and applications professionals will encounter. The simplicity of the descriptions
helps users understand, specify, commission, use, and maintain these systems. It is a must-have text
for anyone who needs thorough, foundational information on refrigeration and air conditioning, but
without textbook pedagogy. It includes detailed technicalities or product-specific information. New
material to this edition includes the latest developments in refrigerants and lubricants, together with
updated information on compressors, heat exchangers, liquid chillers, electronic expansion valves,
controls, and cold storage. In addition, efficiency, environmental impact, split systems, retail
refrigeration (supermarket systems and cold rooms), industrial systems, fans, air infiltration, and
noise are also included. - Full theoretical and practical treatment of current issues and trends in
refrigeration and air conditioning technology - Meets the needs of industry practitioners and system
designers who need a rigorous, but accessible reference to the latest developments in refrigeration
and AC that is supported by coverage at a level not found in typical course textbooks - New edition
features updated content on refrigerants, microchannel technology, noise, condensers, data centers,
and electronic control

air conditioning unit diagram: Automotive Air Conditioning and Climate Control
Systems Steven Daly, 2011-04-18 Automotive Air-conditioning and Climate Control Systems is a
complete text and reference on the theoretical, practical and legislative aspects of vehicle climate
control systems for automotive engineering students and service professionals. It provides the
reader with a thorough up-to-date knowledge of current A/C systems, refrigerants and the new
possible replacement systems like CO2, and includes unrivalled coverage of electronic and electrical
control. Filling the gap in the automotive engineering and servicing market for students and those
training on the job, this book will help both newcomers and those with more experience of
air-conditioning systems maintenance engineering to keep up with the latest developments and
legislation. - Detailed coverage of European and US vehicle HVAC systems - Thorough explanation of
current and future systems including CO2 - Meets relevant C&G, IMI, and HND vocational and
professional qualifications - IMI recommended reading material - Includes practical cases studies
and examples from design and manufacturing companies including Ford, Vauxhall, Toyota, VW,
Visteon, Sanden and others, accompanied by over 300 detailed illustrations and photographs

air conditioning unit diagram: ,

air conditioning unit diagram: Air Conditioning David Chadderton, 2014-05-09 David
Chadderton's Air Conditioning is the complete introduction and reference guide for students and
practitioners of air conditioning design, installation and maintenance. The scientific principles
involved are introduced with the help of case studies and exercises, and downloadable spreadsheets
help you work through important calculations. New chapters on peak summertime air temperature
in buildings without cooling systems, air duct acoustic calculations and air conditioning system cost
enhance the usefulness to design engineers. Case studies are created from real life data, including
PROBE post-occupancy reports, relating all of the theoretical explanations to current practice.
Trends and recent applications in lowering energy use by air conditioning are also addressed,




keeping the reader informed of the latest sustainable air conditioning technologies. Over 75 multiple
choice questions will help the reader check on their progress. Covering both tropical and temperate
climates, this is the ideal book for those learning about the basic principles of air conditioning,
seeking to understand the latest technological developments, or maintaining a successful HVAC
practice anywhere in the world.

air conditioning unit diagram: Air Conditioning, Heating and Ventilating , 1959

air conditioning unit diagram: Introduction to Architectural Science Steven V Szokolay,
2008-06-20 Introducing the basics of architectural science, this book is an ideal reference, providing
an understanding of the physical basis of architectural design. The knowledge gained from this book
equips the reader with the tools to realize the full potential of the good intentions of sustainable,
bioclimatic design. All sections have been revised and updated for this second edition including
more information on small scale energy generation methods and techniques. The book has also been
reformatted to be even more accessible, with a larger page size and colour printing.

air conditioning unit diagram: Design of TVA Projects Tennessee Valley Authority, 1952

air conditioning unit diagram: Collaborative Assessment Stephen A. Goodman, Stuart H.
Wittenstein, 2003 Collaborative Assessment is designed to help all professionals who work with
visually impaired students understand the impact of visual impairment on assessing students'
learning potential. Written by the expert assessment team at the California School for the Blind, this
book focuses on evaluating students in a variety of areas, including psychology, speech and
language, orientation and mobility, and technology, and provides a framework for developing a
cooperative, interactive team of professionals from a variety of disciplines to achieve accurate
evaluation of the needs and strengths of students. School psychologists, speech and language
pathologists, administrators, teachers, and parents will find this book invaluable. Includes helpful
forms and checklists and annotated lists of assessments in each area.

air conditioning unit diagram: Design of TVA Projects: Mechanical design of hydro plants ,
1952

air conditioning unit diagram: An Automatic Data Acquisition System for Underground
Measurements James R. McVey, T. O. Meyer, 1973

air conditioning unit diagram: Utilitiesman 1 , 1989

air conditioning unit diagram: The Nickajack Project Tennessee Valley Authority, 1972
Nickajack Dam was built by TVA in the mid-1960's at Tennessee River mile 424.7 to replace the old
and leaking Hales Bar Dam located 6.4 miles upstream. The Nickajack site is located in Marion
County, Tennessee, 18 air miles west of Chattanooga and about 2 miles northwest of the junction of
the Alabama-Georgia-Tennessee State lines. Historically, the ancient Indian town of Nickajack was
located at Shellmound, about a mile and a half upstream from the dam on the left bank of the
reservoir. Nickajack was inhabited by the Cherokees as early as 1730. In 1784 the warlike Chief
Dragging Canoe, who had earlier broken with the Cherokees, launched his marauding
Chickamaugas from the town and used the nearby Nickajack Cave as a hideout. Later, during the
Civil War, saltpeter was mined in the cave for Confederate gunpowder.

air conditioning unit diagram: Utilitiesman 1 Theodore C. Bockenstedt, 1988

air conditioning unit diagram: Foreign-matter Trap for Cotton Gins Charles F.
Henderson, A. C. Hull, Charles Michael Merkel, Edgar Blake Hurd, Edwin Edward Drewniak, Fisk
Gerhardt, George R. Struble, Gerald N. Franks, Howard Reynolds, James Robert Douglass, James
William Kimmey, Jesse Edward Harmond, John Robinson Winston, Joseph Benjamin Shepherd, L. F.
Locke, L. V. Wilcox, Leonard M. Klein, Lloyd W. Noble, Myron Sallee Anderson, United States.
Agricultural Research Service. Animal and Poultry Husbandry Research Branch, Victor Friedrich
Bruns, Walter Henricks Hodge, Walter M. Osborn, William H. Metzler, United States. Department of
Agriculture, Anselm Clyde Griffin, Gladys L. Gilpin, Ralph Corbin Hall, Vernon Pollard Moore,
Wallace M. Johnson, Irwin Hornstein, 1955 And conclusions. pp. 21.

air conditioning unit diagram: CO2 Refrigeration Cycle and Systems Xin-Rong Zhang,
Trygve Magne Eikevik, 2023-05-05 This book covers the fundamentals and applications of carbon



dioxide vapor compression refrigeration thermodynamic cycles. In particular, it presents new
application areas, such as making ice and snow in the Winter Olympic Games, food cooling and
refrigeration. The book explores the physical and chemical characteristics of CO2 fluid, and the
unique traits of its thermodynamic cycle. The contributors explain how CO2 refrigeration is a
developing, eco-friendly technology, and emphasize its importance for refrigeration and
air-conditioning in the current and future market. This book is a valuable source of information for
researchers, engineers and policy makers looking to expand their applicable knowledge of
high-potential refrigeration technology using carbon dioxide. It is also of interest to postgraduate
students and practitioners looking for an academic insight into the industry’s latest eco-friendly
technologies.

air conditioning unit diagram: Civil, Architecture and Environmental Engineering Jimmy
C.M. Kao, Wen-Pei Sung, 2017-04-24 This two-volume work contains the papers presented at the
2016 International Conference on Civil, Architecture and Environmental Engineering (ICCAE 2016)
that was held on 4-6 November 2016 in Taipei, Taiwan. The meeting was organized by China
University of Technology and Taiwan Society of Construction Engineers and brought together
professors, researchers, scholars and industrial pioneers from all over the world. ICCAE 2016 is an
important forum for the presentation of new research developments, exchange of ideas and
experience and covers the following subject areas: Structural Science & Architecture Engineering,
Building Materials & Materials Science, Construction Equipment & Mechanical Science,
Environmental Science & Environmental Engineering, Computer Simulation & Computer and
Electrical Engineering.

air conditioning unit diagram: Circular, 1955

air conditioning unit diagram: The Dasheen Walter Henricks Hodge, 1954

air conditioning unit diagram: Circular - United States Department of Agriculture United
States. Department of Agriculture, 1955

air conditioning unit diagram: Technical Monograph Tennessee Valley Authority, 1940

air conditioning unit diagram: The Coloring Or Degreening of Mature Citrus Fruits with
Ethylene John Robinson Winston, 1955

air conditioning unit diagram: Crop Rotation, Tillage, and Fertility Experiments at the
Lawton (Okla.) Field Station, 1917-49 Walter M. Osborn, 1955

air conditioning unit diagram: Direct Support and General Support Maintenance
Manual for Shelter System, Collective Protection, Chemical-biological, Inflatable,
Trailer-transported, M51 (NSN 4240-00-854-4144)., 1975

air conditioning unit diagram: Proceedings of ISES World Congress 2007 (Vol.1-Vol.5)
D. Yogi Goswami, Yuwen Zhao, 2009-09-01 ISES Solar World Congress is the most important
conference in the solar energy field around the world. The subject of ISES SWC 2007 is Solar
Energy and Human Settlement, it is the first time that it is held in China. This proceedings consist of
600 papers and 30 invited papers, whose authors are top scientists and experts in the world. ISES
SWC 2007 covers all aspects of renewable energy, including PV, collector, solar thermal electricity,
wind, and biomass energy.

air conditioning unit diagram: Technical Report Tennessee Valley Authority, 1960

air conditioning unit diagram: Records & Briefs New York State Appellate Division ,

air conditioning unit diagram: Civil Engineering and Urban Planning III Kouros
Mohammadian, Konstadinos G. Goulias, Elif Cicek, Jieh-Jiuh Wang, Chrysanthos Maraveas,
2014-07-23 Civil Engineering and Urban Planning III addresses civil engineering and urban planning
issues associated with transportation and the environment. The contributions not only highlight
current practices in these areas, but also pay attention to future research and applications, and
provide an overview of the progress made in a wide variety of topics

air conditioning unit diagram: Aviation Structural Mechanic E 3 & 2 United States.
Bureau of Naval Personnel, 1966

air conditioning unit diagram: Refrigeration Engineering , 1931 English abstracts from



Kholodil'naia tekhnika.

air conditioning unit diagram: Secure Communication for 5G and IoT Networks S
Velliangiri, M Gunasekaran, P Karthikeyan, 2021-10-28 This book highlights research on secure
communication of 5G and the Internet of Things (IoT) Networks, along with related areas to ensure
secure and Internet-compatible 10T systems. The authors not only discuss 5G and IoT security and
privacy challenges, but also energy efficient approaches to improving the ecosystems through
communication. The book addresses the secure communication and privacy of the 5G and IoT
technologies, while also revealing the impact of IoT technologies on several scenarios in smart city
design. Intended as a comprehensive introduction, the book offers in-depth analysis and provides
scientists, engineers and professionals the latest techniques, frameworks and strategies used in 5G
and IoT technologies.

air conditioning unit diagram: Building Services Design for Energy Efficient Buildings Paul
Tymkow, Savvas Tassou, Maria Kolokotroni, Hussam Jouhara, 2013-07-18 The role and influence of
building services engineers is undergoing rapid change and is pivotal to achieving low-carbon
buildings. However, textbooks in the field have largely focused on the detailed technicalities of
HVAC systems, often with little wider context. This book addresses that need by embracing a
contemporary understanding of energy efficiency imperatives, together with a strategic approach to
the key design issues impacting upon carbon performance, in a concise manner. The key conceptual
design issues for planning the principal systems that influence energy efficiency are examined in
detail. In addition, the following issues are addressed in turn: Background issues for sustainability
and the design process Developing a strategic approach to energy-efficient design How to undertake
load assessments System comparison and selection Space planning for services Post-occupancy
evaluation of completed building services In order to deliver sustainable buildings, a new
perspective is needed amongst building and services engineering designers, from the outset of the
conceptual design stage and throughout the whole design process. In this book, students and
practitioners alike will find the ideal introduction to this new approach.

air conditioning unit diagram: Mike Holt's Illustrated Guide to Understanding the National
Electrical Code Volume 1, Based on 2020 NEC Mike Holt, 2020-06-18

air conditioning unit diagram: Design for Innovative Value Towards a Sustainable Society
Mitsutaka Matsumoto, Yasushi Umeda, Keijiro Masui, Shinichi Fukushige, 2012-04-03 Since the first
EcoDesign International Symposium held in 1999, this symposium has led the research and
practices of environmentally conscious design of products, services, manufacturing systems, supply
chain, consumption, as well as economics and society. EcoDesign 2011 - the 7th International
Symposium on Environmentally Conscious Design and Inverse Manufacturing - was successfully held
in the Japanese old capital city of Kyoto, on November 30th - December 2nd, 2011. The subtitle of
EcoDesign 2011 is to “design for value innovation towards sustainable society.” During this event,
presenters discussed the way to achieve both drastic environmental consciousness and value
innovation in order to realise a sustainable society.

air conditioning unit diagram: Mechanical Design of Hydro Plants Tennessee Valley
Authority, 1960

air conditioning unit diagram: Audel Air Conditioning Home and Commercial Rex Miller,
Mark Richard Miller, Edwin P. Anderson, 2004-10-28 This guide will keep you cool Like its earlier
editions, this fully updated guidebook is packed with practical information on installing, servicing,
maintaining, and trouble-shooting air-conditioning systems. Whether you're an AC professional, an
independent repair technician, or a cost-conscious homeowner, everything you need is here. Clearly
organized and loaded with diagrams and illustrations, it's a vital addition to your toolbox. Find
concise, accurate information on installing and maintaining both residential and commercial systems
Understand the physics of air conditioning and filtration Make accurate temperature measurements
using various methods and devices Work with room air conditioners, water cooling systems, and
auto air conditioning Learn about refrigerants, compressors, condensers, evaporators, and AC
motors Service, troubleshoot, and repair both old and new AC units




air conditioning unit diagram: HVAC/R Terminology: A Quick Reference Guide Richard
Wirz, 2009-04-01 This one-of-a-kind HVAC/R technical reference guide incorporates all the HVAC/R
technical terms used in the industry today, and is an indispensable resource for professionals
dealing with electricity, controls, refrigeration cycle, heating, psychometrics, boilers, heat pumps,
heat transfer, load calculations and more. Covers the entire industry, providing the most
comprehensive collection of HVAC/R terms available in one concise location. For those just starting
in and seasoned veterans of the HVAC/R industry. The 71 pages of appendices include common
industry association abbreviations, business, computer and medical terminology; area of circles;
color codes for resistors; CFM tables, decibel ratings & hazardous time exposure of common noises,
duct sizing, conversion charts and much, much more.

air conditioning unit diagram: Morrow Point Dam and Powerplant Ronald D. Mohr, 1983
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