
carrier subcooling chart
carrier subcooling chart is a crucial tool used by HVAC professionals to ensure optimal
performance and efficiency of Carrier refrigeration and air conditioning systems.
Understanding how to interpret and apply the carrier subcooling chart allows technicians
to accurately measure the subcooling of refrigerants, which is essential for diagnosing
system health, improving energy efficiency, and preventing equipment damage. This
article provides an in-depth exploration of the carrier subcooling chart, including its
purpose, how to read it, and its practical applications in the field. Additionally, it covers
the importance of subcooling in Carrier systems and common troubleshooting tips. By
mastering the use of a carrier subcooling chart, technicians can maintain Carrier units
effectively and ensure long-term reliability. The following sections will guide readers
through the fundamental concepts and practical details related to this valuable HVAC tool.

Understanding the Carrier Subcooling Chart

How to Read a Carrier Subcooling Chart

Importance of Subcooling in Carrier Systems

Practical Applications of the Carrier Subcooling Chart

Troubleshooting Common Issues Using the Chart

Understanding the Carrier Subcooling Chart
The carrier subcooling chart is a reference guide used specifically for Carrier refrigeration
and air conditioning equipment. It provides critical data correlating refrigerant pressure
and temperature to determine the subcooling level in a system. Subcooling is the process
of cooling the liquid refrigerant below its condensation temperature, ensuring that only
liquid refrigerant enters the expansion device.

This chart is designed to help HVAC technicians quickly check whether the system’s
subcooling is within the manufacturer’s recommended operating range. It typically
includes columns for refrigerant pressure, corresponding saturation temperature, and
calculated subcooling values. Carrier subcooling charts vary depending on the refrigerant
type used, such as R-410A or R-22, and the specific Carrier unit model.

What is Subcooling?
Subcooling refers to the difference between the actual temperature of the liquid
refrigerant leaving the condenser and its saturation temperature at the same pressure.
This measure indicates how much the refrigerant has been cooled below the condensation
point, which is crucial for preventing gas bubbles from reaching the expansion valve,
optimizing system efficiency, and avoiding compressor damage.



Why Carrier Uses Subcooling Charts
Carrier provides specialized subcooling charts to assist technicians in maintaining system
integrity. These charts help ensure that the refrigerant charge is correct and that the
system components are functioning properly. Accurate subcooling measurements
minimize energy waste and prolong equipment lifespan by preventing conditions such as
refrigerant flooding or starvation.

How to Read a Carrier Subcooling Chart
Interpreting a carrier subcooling chart requires understanding the relationship between
refrigerant pressure, temperature, and subcooling values. The chart typically lists
refrigerant pressure in pounds per square inch gauge (psig) alongside the corresponding
saturation temperature. By measuring system pressure and temperature in the field,
technicians can use the chart to calculate subcooling.

Step-by-Step Guide to Using the Chart

Measure the liquid line pressure using a pressure gauge attached to the system.1.

Refer to the carrier subcooling chart to find the saturation temperature that2.
corresponds to the measured pressure.

Measure the actual liquid line temperature near the condenser outlet.3.

Calculate subcooling by subtracting the actual liquid temperature from the4.
saturation temperature obtained from the chart.

Compare the calculated subcooling to the manufacturer’s recommended range to5.
determine system condition.

Interpreting Results
If the subcooling value is too low, it may indicate an undercharged system or issues with
the condenser’s performance. Conversely, excessively high subcooling can suggest an
overcharged system or restriction in the liquid line. The carrier subcooling chart serves as
a benchmark to assess these conditions and guide appropriate corrective actions.

Importance of Subcooling in Carrier Systems
Subcooling is a fundamental parameter for Carrier systems, directly affecting system
efficiency, performance, and reliability. Proper subcooling ensures that the refrigerant
entering the expansion valve is fully liquid, which is essential for optimal heat transfer and



compressor protection.

Enhancing System Efficiency
Correct subcooling improves the coefficient of performance (COP) by maximizing the
refrigeration effect per unit of energy consumed. When subcooling is within the
recommended range, the system operates more efficiently, leading to lower energy bills
and reduced environmental impact.

Protecting Equipment Longevity
Subcooling prevents vapor from entering the expansion device, which could cause erratic
operation or damage to the valve. Additionally, it reduces the risk of compressor
slugging—a condition where liquid refrigerant enters the compressor, potentially causing
severe mechanical damage. The carrier subcooling chart helps maintain subcooling at safe
levels to avoid these risks.

Practical Applications of the Carrier Subcooling
Chart
Technicians use the carrier subcooling chart during routine maintenance, system startup,
and troubleshooting. It is an essential diagnostic tool that helps verify refrigerant charge,
detect leaks, and confirm system balance.

Routine Maintenance
During scheduled inspections, technicians measure subcooling and compare it against the
Carrier subcooling chart values to ensure the system is operating correctly. This proactive
approach helps identify issues before they escalate, maintaining system performance and
reliability.

System Startup and Commissioning
When installing or restarting Carrier units, proper refrigerant charge and system settings
must be verified. The subcooling chart guides technicians in adjusting charge levels,
ensuring the system operates within designed specifications from the outset.

Troubleshooting and Diagnostics
The carrier subcooling chart is invaluable when diagnosing system faults. Deviations from
recommended subcooling values can indicate specific problems such as refrigerant leaks,
clogged filters, or malfunctioning expansion devices. This assists in targeted repairs and



reduces system downtime.

Troubleshooting Common Issues Using the Chart
Utilizing the carrier subcooling chart enables the identification of common HVAC
problems related to refrigerant management and system efficiency. Correct diagnosis
leads to timely repairs and system optimization.

Low Subcooling
Low subcooling readings often indicate:

Insufficient refrigerant charge due to leaks or improper charging

Dirty or inefficient condenser coils limiting heat rejection

Faulty metering devices causing improper refrigerant flow

Addressing these issues typically involves recharging refrigerant, cleaning condenser
coils, or repairing/replacing metering components.

High Subcooling
High subcooling values may suggest:

Overcharged refrigerant condition

Restriction in the liquid line, such as a clogged filter drier

Malfunctioning expansion valve causing reduced refrigerant flow

Technicians should inspect the system for blockages, adjust the refrigerant charge, and
verify the operation of expansion devices to correct high subcooling.

Using Subcooling Trends
Monitoring subcooling trends over time with the carrier subcooling chart can reveal
gradual degradation in system performance. Consistent record-keeping helps in predictive
maintenance and early detection of potential failures.



Frequently Asked Questions

What is a Carrier subcooling chart used for?
A Carrier subcooling chart is used to determine the proper subcooling values for Carrier
HVAC systems to ensure optimal refrigeration system performance and efficiency.

How do you read a Carrier subcooling chart?
To read a Carrier subcooling chart, locate the liquid line temperature and the
corresponding condenser pressure on the chart; the intersection point indicates the
proper subcooling value for the system.

Why is subcooling important in Carrier HVAC systems?
Subcooling is important because it ensures that the refrigerant entering the expansion
device is fully condensed, preventing vapor from entering and improving system efficiency
and reliability.

What factors affect subcooling values on a Carrier
subcooling chart?
Factors include the type of refrigerant used, ambient temperature, system pressure, and
the specific Carrier equipment model and operating conditions.

Can a Carrier subcooling chart be used for all
refrigerants?
No, Carrier subcooling charts are specific to the refrigerant type used in the system, such
as R-410A or R-22, and should only be used with the corresponding refrigerant.

How often should subcooling be checked using a Carrier
subcooling chart?
Subcooling should be checked during system startup, routine maintenance, and whenever
there are signs of system inefficiency or refrigerant charge issues.

What does it mean if the subcooling value is too high
according to the Carrier subcooling chart?
If subcooling is too high, it may indicate an overcharged system or restricted flow, which
can cause high pressure and potential damage to the compressor.

What does low subcooling indicate when referenced



against a Carrier subcooling chart?
Low subcooling usually indicates an undercharged system or a problem with the
condenser, leading to insufficient refrigeration and decreased system performance.

Where can I find an official Carrier subcooling chart?
Official Carrier subcooling charts can be found in the Carrier HVAC technician manuals,
on Carrier's official website, or through authorized Carrier service provider resources.

Additional Resources
1. Understanding Carrier Subcooling Charts: A Comprehensive Guide
This book offers an in-depth exploration of carrier subcooling charts, explaining their
purpose and how to effectively use them in HVAC systems. It breaks down complex
concepts into easy-to-understand language, making it suitable for both beginners and
experienced technicians. The guide includes practical examples and troubleshooting tips
to optimize system performance.

2. HVAC Fundamentals: Mastering Subcooling and Superheating
Focusing on the essential principles of HVAC, this book covers subcooling and
superheating with detailed explanations and real-world applications. It emphasizes the
interpretation and utilization of carrier subcooling charts to improve refrigeration cycle
efficiency. Readers will gain a solid foundation in diagnosing and adjusting HVAC systems.

3. Carrier Refrigeration Systems: Subcooling Techniques and Best Practices
This title dives into the specifics of Carrier refrigeration systems, highlighting the role of
subcooling in system stability and energy efficiency. It presents best practices for using
subcooling charts to ensure optimal refrigerant charge and system operation. The book
also addresses common issues and solutions related to subcooling.

4. Practical HVAC Troubleshooting Using Subcooling Charts
Designed for HVAC professionals, this book provides step-by-step guidance on
troubleshooting refrigeration and air conditioning systems through subcooling charts. It
includes case studies that demonstrate how to identify and resolve common problems. The
practical approach aids technicians in making accurate and timely adjustments.

5. Refrigeration Cycle Analysis with Carrier Subcooling Data
This text explains the thermodynamics behind refrigeration cycles with a focus on
interpreting carrier subcooling data. It bridges theory and practice by showing how
subcooling measurements impact system performance and energy consumption. Students
and engineers will find valuable insights into system design and optimization.

6. Energy Efficiency in HVAC: Utilizing Subcooling Charts for System Optimization
Highlighting energy-saving strategies, this book teaches how to use subcooling charts to
maximize HVAC system efficiency. It discusses the environmental and economic benefits
of proper refrigerant management and system tuning. The content is geared toward
sustainability-minded professionals and facility managers.



7. The HVAC Technician’s Handbook: Subcooling and Superheat Essentials
This handbook serves as a quick reference for technicians, focusing on subcooling and
superheat values, including carrier-specific charts. It offers practical tips for field
measurements, adjustments, and common pitfalls to avoid. The concise format makes it
ideal for on-the-job consultation.

8. Advanced Carrier HVAC Systems: Diagnostics and Performance via Subcooling Charts
Targeted at advanced users, this book explores complex diagnostic techniques using
carrier subcooling charts. It covers system performance analysis, fault detection, and fine-
tuning for high-efficiency operation. The detailed content supports professionals aiming to
deepen their technical expertise.

9. Carrier Subcooling Chart Interpretation for HVAC Educators and Trainers
This educational resource is designed to assist instructors in teaching the principles and
applications of carrier subcooling charts. It includes lesson plans, exercises, and visual
aids to enhance learning outcomes. The book supports curriculum development for HVAC
training programs.
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Carrier Subcooling Chart: A Deep Dive into
Refrigeration System Optimization

This ebook provides a comprehensive exploration of Carrier subcooling charts, their significance in
optimizing refrigeration system performance, troubleshooting common issues, and ensuring energy
efficiency. Understanding and effectively utilizing these charts is crucial for HVAC technicians,
refrigeration engineers, and anyone involved in maintaining and servicing refrigeration systems.

Ebook Title: Mastering Carrier Subcooling Charts: A Practical Guide to Refrigeration System
Optimization

Contents:

Introduction: Defining subcooling, its importance in refrigeration cycles, and an overview of
Carrier's role in the industry.
Chapter 1: Understanding the Carrier Subcooling Chart: Detailed explanation of chart components,
parameters (temperature, pressure, refrigerant type), and interpretation techniques.
Chapter 2: Practical Applications of Subcooling Charts: Real-world scenarios demonstrating how to
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use the chart for troubleshooting, diagnosing problems (e.g., high/low superheat, refrigerant leaks),
and system optimization.
Chapter 3: Impact of Subcooling on System Efficiency and Performance: Analyzing the relationship
between subcooling, energy consumption, and overall system performance; exploring the
consequences of improper subcooling.
Chapter 4: Troubleshooting Common Issues Using Subcooling Data: Step-by-step guides to
diagnosing and resolving issues using subcooling values as a key diagnostic tool. Specific examples
related to compressor performance, condenser efficiency, and evaporator operation will be included.
Chapter 5: Advanced Techniques and Considerations: Exploring advanced topics such as the
influence of ambient temperature, refrigerant charge, and different types of Carrier systems on
subcooling values. Discussion of relevant industry standards and best practices.
Conclusion: Summarizing key takeaways, emphasizing the importance of regular monitoring and
adjustments for optimal system performance, and highlighting future trends in subcooling
technology and analysis.

Introduction: This section sets the stage by defining subcooling within the context of refrigeration
cycles. It explains why precise subcooling is vital for efficient and reliable operation, emphasizing
Carrier's historical influence and current technological leadership in refrigeration. We'll highlight
the relevance of this guide for both experienced technicians and those new to the field.

Chapter 1: Understanding the Carrier Subcooling Chart: This chapter delves into the specifics of
Carrier subcooling charts. We will meticulously dissect each component, explaining the meaning of
pressure and temperature values, the different refrigerants represented, and the various units of
measurement used. Practical exercises and examples will aid in developing the skills needed to
accurately interpret chart data.

Chapter 2: Practical Applications of Subcooling Charts: This chapter moves beyond theoretical
understanding. It uses real-world examples to illustrate how to utilize the chart for troubleshooting.
This section will cover scenarios such as identifying refrigerant leaks, diagnosing compressor issues
based on subcooling readings, and optimizing condenser and evaporator performance through
precise subcooling control.

Chapter 3: Impact of Subcooling on System Efficiency and Performance: This chapter explores the
quantitative relationship between subcooling, energy consumption, and overall system performance.
We’ll analyze how variations in subcooling affect crucial parameters such as compressor work,
condenser heat rejection, and evaporator performance. The consequences of improper subcooling,
including reduced efficiency and potential equipment damage, will be thoroughly examined.

Chapter 4: Troubleshooting Common Issues Using Subcooling Data: This chapter provides step-by-
step diagnostic procedures based on subcooling readings. Specific examples will be presented,
covering common issues like low refrigerant charge, condenser fouling, and compressor
malfunction. The reader will learn how to systematically use subcooling data to pinpoint the source
of problems and implement effective solutions.

Chapter 5: Advanced Techniques and Considerations: This chapter introduces more advanced



concepts, including the impact of ambient temperature variations, the effects of different refrigerant
types, and the role of system design in influencing subcooling values. This section will also cover
relevant industry standards, best practices, and the latest advancements in subcooling technology.

Conclusion: This final section summarizes the key takeaways from the ebook, emphasizing the
crucial role of regular monitoring and adjustments for optimal refrigeration system performance. We
will also briefly discuss emerging trends and technologies within the field of refrigeration and
subcooling analysis, encouraging continuous learning and improvement.

---

Frequently Asked Questions (FAQs)

1. What is subcooling in a refrigeration system? Subcooling refers to the cooling of a liquid
refrigerant below its saturation temperature at a given pressure. It’s a crucial parameter affecting
system efficiency and reliability.

2. Why are Carrier subcooling charts important? Carrier charts provide a standardized and readily
accessible method for technicians to quickly determine optimal subcooling levels for different
refrigerants and operating conditions, facilitating efficient troubleshooting and maintenance.

3. How do I read a Carrier subcooling chart? The charts typically plot pressure against temperature.
By knowing the refrigerant's pressure and temperature, you can find the corresponding subcooling
value on the chart.

4. What are the consequences of insufficient subcooling? Insufficient subcooling can lead to reduced
system efficiency, increased energy consumption, and potential compressor damage due to liquid
slugging.

5. What are the consequences of excessive subcooling? Excessive subcooling doesn't always lead to
severe problems but may indicate an overcharged system, leading to unnecessary refrigerant use
and slightly reduced efficiency.

6. How often should I check subcooling? Regular subcooling checks, ideally during routine
maintenance, are crucial for preventative maintenance and early problem detection. Frequency
depends on the system's application and usage.

7. Can I use a Carrier subcooling chart for non-Carrier systems? While the principles are universal,
specific refrigerant properties and system designs can differ, so it's best to consult the chart for your
specific system manufacturer if possible.

8. What tools do I need to measure subcooling? You'll need a pressure gauge set and thermocouples
or temperature sensors compatible with the refrigerant used in your system.

9. Where can I find Carrier subcooling charts? Carrier charts are usually available through Carrier
documentation, service manuals, or their technical support resources.

---



Related Articles:

1. Refrigerant Charge Optimization Techniques: Discusses various methods for determining and
adjusting refrigerant charge for optimal system performance.

2. Troubleshooting Common Refrigeration System Problems: Provides a comprehensive guide to
identifying and solving various refrigeration system malfunctions.

3. Understanding Superheat in Refrigeration Systems: Explains the concept of superheat, its
relationship to subcooling, and its impact on system efficiency.

4. Energy Efficiency in Commercial Refrigeration Systems: Explores strategies for maximizing
energy efficiency in commercial refrigeration applications.

5. Refrigeration System Maintenance and Preventative Practices: Details recommended
maintenance procedures to prevent equipment failures and ensure long-term reliability.

6. Introduction to HVAC Systems and their Components: Provides a foundational understanding of
HVAC systems, including their major components and their functions.

7. The Role of Condensers in Refrigeration Systems: Explains the function of condensers in removing
heat from the refrigerant, impacting overall system efficiency.

8. Advanced Refrigeration Diagnostics and Repair Techniques: Delves into advanced diagnostic
methods and repair strategies for complex refrigeration issues.

9. Safety Procedures for Handling Refrigerants: Details the safety precautions and regulations when
working with refrigerants in various applications.

  carrier subcooling chart: Refrigerant Charging and Service Procedures for Air
Conditioning Craig Migliaccio, 2019-04-24 This Ebook is dedicated to those who are eager to learn
the HVACR Trade and Refrigerant Charging/Troubleshooting Practices. In this book, you will find
Step by Step Procedures for preparing an air conditioning and heat pump system for refrigerant,
reading the manifold gauge set, measuring the refrigerants charge level, and troubleshooting
problems with the system's refrigerant flow. This book differs from others as it gives key insights
into each procedure along with tool use from a technician's perspective, in language that the
technician can understand. This book explains the refrigeration cycle of air conditioners and heat
pumps, refrigerant properties, heat transfer, the components included in the system, the roles of
each component, airflow requirements, and common problems. Procedures Included: Pump Down,
Vacuum and Standing Vacuum Test, Recovery and Recovery Bottle Use, Refrigerant Manifold Gauge
Set and Hose Connections, Service Valve Positions and Port Access, Preparation of the System for
Refrigerant, Refrigerant Charging and Recovery on an Active System, Troubleshooting the
Refrigerant Charge and System Operation
  carrier subcooling chart: Ice and Cold Storage , 1933
  carrier subcooling chart: 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



  carrier subcooling chart: HVACR Troubleshooting Fundamentals Jim Johnson, 2018
  carrier subcooling chart: Handbook of Air Conditioning System Design Carrier Corporation.
Carrier Air Conditioning Company, 1965
  carrier subcooling chart: Automotive Antifreezes Frank L. Howard, United States. National
Bureau of Standards, 1956
  carrier subcooling chart: Low GWP (A2L) Refrigerant Safety Jason Obrzut, CMHE, 2021-02-22
As the HVACR industry continues to move forward and innovate, the refrigerants that were once so
commonplace are now being phased out. Replacing them are more energy efficient, environmentally
friendlier refrigerants, known as Low GWP refrigerants. Many of these new refrigerants are
classified by ASHRAE as A2L, or slightly flammable. The industry is also seeing expanded use of
some hydrocarbon (A3) refrigerants, such as propane and isobutane. Students and technicians will
require additional training for the safe handling and transportation of these refrigerants. The Low
GWP refrigerant program manual covers: Refrigerant safety Introduction to Low GWP refrigerants
Refrigerant properties and characteristics The refrigeration cycle Working with refrigerant blends
Proper installation and service guidelines Flammable refrigerant considerations Explanation of the
associated codes and standards for A2L refrigerants
  carrier subcooling chart: Refrigeration Systems and Applications Ibrahim Din¿er,
2017-03-23 The definitive text/reference for students, researchers and practicing engineers This
book provides comprehensive coverage on refrigeration systems and applications, ranging from the
fundamental principles of thermodynamics to food cooling applications for a wide range of sectoral
utilizations. Energy and exergy analyses as well as performance assessments through energy and
exergy efficiencies and energetic and exergetic coefficients of performance are explored, and
numerous analysis techniques, models, correlations and procedures are introduced with examples
and case studies. There are specific sections allocated to environmental impact assessment and
sustainable development studies. Also featured are discussions of important recent developments in
the field, including those stemming from the author’s pioneering research. Refrigeration is a
uniquely positioned multi-disciplinary field encompassing mechanical, chemical, industrial and food
engineering, as well as chemistry. Its wide-ranging applications mean that the industry plays a key
role in national and international economies. And it continues to be an area of active research, much
of it focusing on making the technology as environmentally friendly and sustainable as possible
without compromising cost efficiency and effectiveness. This substantially updated and revised
edition of the classic text/reference now features two new chapters devoted to
renewable-energy-based integrated refrigeration systems and environmental impact/sustainability
assessment. All examples and chapter-end problems have been updated as have conversion factors
and the thermophysical properties of an array of materials. Provides a solid foundation in the
fundamental principles and the practical applications of refrigeration technologies Examines
fundamental aspects of thermodynamics, refrigerants, as well as energy and exergy analyses and
energy and exergy based performance assessment criteria and approaches Introduces
environmental impact assessment methods and sustainability evaluation of refrigeration systems and
applications Covers basic and advanced (and hence integrated) refrigeration cycles and systems, as
well as a range of novel applications Discusses crucial industrial, technical and operational
problems, as well as new performance improvement techniques and tools for better design and
analysis Features clear explanations, numerous chapter-end problems and worked-out examples
Refrigeration Systems and Applications, Third Edition is an indispensable working resource for
researchers and practitioners in the areas of Refrigeration and Air Conditioning. It is also an ideal
textbook for graduate and senior undergraduate students in mechanical, chemical, biochemical,
industrial and food engineering disciplines.
  carrier subcooling chart: HVAC Troubleshooting Guide Rex Miller, 2009-02-10 A Practical,
On-the-Job HVAC Guide Applicable to residential, commercial, and industrial jobs, this essential
handbook puts a wealth of real-world information at your fingertips. HVAC Troubleshooting Guide
shows you how to read, interpret, and prepare schedules, mechanical plans, and electrical



schematics. This handy resource will aid you in your everyday tasks and keep you up to date with the
latest facts, figures, and devices. The book includes numerous illustrations, tables, and charts,
troubleshooting tips, safety precautions, resource directories, and a glossary of terms. HVAC
Troubleshooting Guide helps you: Identify and safely use tools and equipment (both new and old)
Use heat pumps and hot air furnaces Calculate ventilation requirements Work with refrigeration
equipment and the new refrigerants Utilize control devices, including solenoids and relays Operate,
select, and repair electric motors Work with condensers, compressors, and evaporators Monitor the
flow of refrigerant with valves, tubing, and filters Comply with the Section 608 refrigerant recycling
rule Program thermostats Insulate with batts, sheet, tubing covers, and foam Work with solid-state
controls Understand electrical and electronic symbols used in schematics
  carrier subcooling chart: Air-conditioning Apparatus Willis Haviland Carrier, 1912
  carrier subcooling chart: Air Conditioning Analysis with Psychrometric Charts & Tables
William Goodman, 1943
  carrier subcooling chart: Oil and Gas Production Handbook: An Introduction to Oil and
Gas Production Havard Devold, 2013
  carrier subcooling chart: Chemical Engineering Design Gavin Towler, Ray Sinnott,
2012-01-25 Chemical Engineering Design, Second Edition, deals with the application of chemical
engineering principles to the design of chemical processes and equipment. Revised throughout, this
edition has been specifically developed for the U.S. market. It provides the latest US codes and
standards, including API, ASME and ISA design codes and ANSI standards. It contains new
discussions of conceptual plant design, flowsheet development, and revamp design; extended
coverage of capital cost estimation, process costing, and economics; and new chapters on equipment
selection, reactor design, and solids handling processes. A rigorous pedagogy assists learning, with
detailed worked examples, end of chapter exercises, plus supporting data, and Excel spreadsheet
calculations, plus over 150 Patent References for downloading from the companion website.
Extensive instructor resources, including 1170 lecture slides and a fully worked solutions manual
are available to adopting instructors. This text is designed for chemical and biochemical engineering
students (senior undergraduate year, plus appropriate for capstone design courses where taken,
plus graduates) and lecturers/tutors, and professionals in industry (chemical process, biochemical,
pharmaceutical, petrochemical sectors). New to this edition: - Revised organization into Part I:
Process Design, and Part II: Plant Design. The broad themes of Part I are flowsheet development,
economic analysis, safety and environmental impact and optimization. Part II contains chapters on
equipment design and selection that can be used as supplements to a lecture course or as essential
references for students or practicing engineers working on design projects. - New discussion of
conceptual plant design, flowsheet development and revamp design - Significantly increased
coverage of capital cost estimation, process costing and economics - New chapters on equipment
selection, reactor design and solids handling processes - New sections on fermentation, adsorption,
membrane separations, ion exchange and chromatography - Increased coverage of batch processing,
food, pharmaceutical and biological processes - All equipment chapters in Part II revised and
updated with current information - Updated throughout for latest US codes and standards, including
API, ASME and ISA design codes and ANSI standards - Additional worked examples and homework
problems - The most complete and up to date coverage of equipment selection - 108 realistic
commercial design projects from diverse industries - A rigorous pedagogy assists learning, with
detailed worked examples, end of chapter exercises, plus supporting data and Excel spreadsheet
calculations plus over 150 Patent References, for downloading from the companion website -
Extensive instructor resources: 1170 lecture slides plus fully worked solutions manual available to
adopting instructors
  carrier subcooling chart: Air conditioning and Refrigeration Repair Made Easy Hooman
Gohari, 2009-10-19 This comprehensive book has been developed to quickly train an average person
for the vast commercial and residential refrigeration and air-conditioning market within a short
period of time. It provides all the technical knowledge needed to start a successful refrigeration and



air-conditioning business anywhere in the world.
  carrier subcooling chart: Applied Engineering Principles Manual - Training Manual
(NAVSEA) Naval Sea Systems Command, 2019-07-15 Chapter 1 ELECTRICAL REVIEW 1.1
Fundamentals Of Electricity 1.2 Alternating Current Theory 1.3 Three-Phase Systems And
Transformers 1.4 Generators 1.5 Motors 1.6 Motor Controllers 1.7 Electrical Safety 1.8 Storage
Batteries 1.9 Electrical Measuring Instruments Chapter 2 ELECTRONICS REVIEW 2.1 Solid State
Devices 2.2 Magnetic Amplifiers 2.3 Thermocouples 2.4 Resistance Thermometry 2.5 Nuclear
Radiation Detectors 2.6 Nuclear Instrumentation Circuits 2.7 Differential Transformers 2.8 D-C
Power Supplies 2.9 Digital Integrated Circuit Devices 2.10 Microprocessor-Based Computer Systems
Chapter 3 REACTOR THEORY REVIEW 3.1 Basics 3.2 Stability Of The Nucleus 3.3 Reactions 3.4
Fission 3.5 Nuclear Reaction Cross Sections 3.6 Neutron Slowing Down 3.7 Thermal Equilibrium 3.8
Neutron Density, Flux, Reaction Rates, And Power 3.9 Slowing Down, Diffusion, And Migration
Lengths 3.10 Neutron Life Cycle And The Six-Factor Formula 3.11 Buckling, Leakage, And Flux
Shapes 3.12 Multiplication Factor 3.13 Temperature Coefficient...
  carrier subcooling chart: 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
  carrier subcooling chart: Energiya-Buran Bart Hendrickx, Bert Vis, 2007-12-05 This absorbing
book describes the long development of the Soviet space shuttle system, its infrastructure and the
space agency’s plans to follow up the first historic unmanned mission. The book includes
comparisons with the American shuttle system and offers accounts of the Soviet test pilots chosen
for training to fly the system, and the operational, political and engineering problems that finally
sealed the fate of Buran and ultimately of NASA’s Shuttle fleet.
  carrier subcooling chart: Heat Pumps Randy F. Petit (Sr.), Turner L. Collins, 2011-09-30 This
78-page book provides a comprehensive overview of the heat pump system, it¿s operations and
principles. The heat pumps covered in this book are basic systems. The intent of the book is to offer
technicians information to build upon to enhance their knowledge of the air conditioning and heating
field, specifically, heat pumps. Before installing or servicing a heat pump system, the technician
must have proper training and knowledge of air conditioning/refrigeration theory, principles and
operation. New highly efficient equipment heat pump systems using HFC refrigerant (R-410A) are
being sold and installed. These systems pose new demands for installers and service technicians. A
heat pump¿s efficiency can be greatly diminished, regardless of the type of refrigerant, if it is not
properly installed, serviced and maintained.
  carrier subcooling chart: Refrigeration Engineering , 1928 English abstracts from
Kholodil'naia tekhnika.
  carrier subcooling chart: Refrigeration and Air Conditioning Wilbert F. Stoecker, Jerold
W. Jones, 1982
  carrier subcooling chart: HVAC Simplified Stephen P. Kavanaugh, 2006 HVAC Simplified
(zip file)This text provides an understanding of fundamental HVAC concepts and how to extend these
principles to the explanation of simple design tools used to create building systems that are efficient



and provide comfortable and healthy environments. The text contains twelve chapters that review
the fundamentals of refrigeration, heat transfer, and psychrometrics. Information from the ASHRAE
HandbookFundamentals is summarized and supplemented with items from industry sources. The
remaining chapters assemble information from ASHRAE Handbooks, ASHRAE standards and
manufacturer data present design procedures commonly used by professional engineers. Other
topics include equipment selection and specification, comfort and IAQ, building assemblies, heating
and cooling loads, air distribution system design, water distribution system design, electrical and
control systems, design for energy efficiency, and design for economic value. A suite of
complementary spreadsheet programs that incorporate design and computation procedures from the
text are provided on the CD that accompanies this book. These programs include psychrometric
analysis, equipment selection, heating and cooling load calculation, an electronic ductulator, piping
system design, a ductwork cost calculator, and programs to evaluate building system demand and
energy efficiency. Future updates to these programs can be found at www.ashrae.org/updates. The
downloadable version of this product comes as a zip file and includes a PDF of the User's Manual
and all the supporting files located on the CD that accompanies the print version. You must have
WinZip to open the download.
  carrier subcooling chart: Fundamentals of Multiphase Flow Christopher E. Brennen,
2005-04-18 Publisher Description
  carrier subcooling chart: HVAC Design Manual for Hospitals and Clinics ASHRAE (Firm),
2013 Health care HVAC systems serve facilities in which the population is uniquely vulnerable and
exposed to an elevated risk of health, fire, and safety hazard. These heavily regulated, high-stakes
facilities undergo continuous maintenance, verification, inspection, and recertification, typically
operate 24/7, and are owner occupied for long life. The HVAC systems in health care facilities must
be carefully designed to be installed, operated and maintained in coordination with specialized
buildings services, including emergency and normal power, plumbing and medical gas systems,
automatic transport, fire protections and a myriad of IT systems, all within a limited building
envelope.
  carrier subcooling chart: Advances in Building Services Engineering Ioan Sarbu,
2021-01-04 This book provides a comprehensive, systematic overview of original theoretical,
experimental, and numerical studies in the building services engineering domain. It brings together
different strands of the topic, guided by the two key features of energy savings and reduction of the
pollutant emissions. Technical, economic, and energy efficiency aspects related to the design,
modelling, optimisation, and operation of diverse building services systems are explored. This book
includes various theoretical studies, numerical and optimisation models, experiments, and
applications in this field, giving an emphasis to: indoor environment quality assurance; energy
analysis, modelling, and optimisation of heating systems; improving the energy performance of
refrigeration and air-conditioning systems; valorising the solar and geothermal energies; analysis of
thermal energy storage technologies; hydraulic simulation and optimisation of water distribution
systems; and improving the energy efficiency of water pumping. With 11 pedagogically structured
chapters, containing numerous illustrations, tables, and examples, this book provides researchers,
lecturers, engineers, and graduate students with a thorough guide to building service engineering.
  carrier subcooling chart: Top Secret Files Stephanie Bearce, 2021-09-23 Flame throwers, spy
trees, bird bombs, and Hell Fighters were all a part of World War I, but you won't learn that in your
history books! Uncover long-lost secrets of spies like Howard Burnham, “The One-Legged Wonder,”
and nurse-turned-spy, Edith Cavell. Peek into secret files to learn the truth about the Red Baron and
the mysterious Mata Hari. Then learn how to build your own Zeppelin balloon and mix up some
invisible ink. It's all part of the true stories from the Top Secret Files: World War I. Take a look if you
dare, but be careful! Some secrets are meant to stay hidden . . . Ages 9-12
  carrier subcooling chart: Industrial Refrigeration Handbook (PB) Wilbert Stoecker,
1998-01-22 Drawing from the best of the widely dispersed literature in the field and the authorÕs
vast professional knowledge and experience, here is todayÕs most exhaustive, one-stop coverage of



the fundamentals, design, installation, and operation of industrial refrigeration systems. Detailing
the industry changes caused by the conversion from CFCs to non-ozone-depleting refrigerants and
by the development of microprocessors and new secondary coolants, Industrial Refrigeration
Handbook also examines multistage systems; compressors, evaporators, and condensers; piping,
vessels, valves and refrigerant controls; liquid recirculation; refrigeration load calculations;
refrigeration and freezing of food; and safety procedures. Offering a rare compilation of
thermodynamic data on the most-used industrial refrigerants, the Handbook is a mother lode of vital
information and guidance for every practitioner in the field.
  carrier subcooling chart: HVAC Arthur A. Bell, 2000 The ultimate reference book on the most
frequently used HVAC data, chock-full of equations, data, and rules of thumb--a necessary addition
to any library for mechanical, architectural, and electrical engineers, HVAC contractors and
technicians, and others. Features over 216 equations for everything from air change rates to
swimming pools to steel pipes. Includes both ASME and ASHRAE code information, and follows the
CSI MasterFormat TM.
  carrier subcooling chart: Technology of Liquid Helium Richard H. Kropschot, B. W.
Birmingham, Douglas B. Mann, 1968
  carrier subcooling chart: Progressive Architecture , 1959
  carrier subcooling chart: Handbook of Evaporation Technology Paul E. Minton, 1988 This
excellent volume combines a great deal of data only previously available from many different sources
into a single, informative volume. It presents evaporation technology as it exists today. Although
evaporation is one of the oldest unit operations, it is also an area with dramatic changes in the last
quarter century. Although other methods of separation are available, evaporation remains the best
process for many applications. All factors must be evaluated in order to select the best evaporator
type. This book will be extremely useful in evaluating and deciding which evaporation technology
will meet a particular set of requirements.
  carrier subcooling chart: Handbook of Poultry Science and Technology, Secondary
Processing Isabel Guerrero-Legarreta, Alma Delia Alarcón-Rojo, Christine Alvarado, Amarinder S.
Bawa, Francisco Guerrero-Avendaño, Janne Lundén, Lisa McKee, José Angel Pérez-Alvarez,
Yoshinori Mine, Casey M. Owens, Joe M. Regenstein, Marcelo R. Rosmini, Jorge Soriano-Santos, J.
Eddie Wu, 2010-03-30 A comprehensive reference for the poultry industry—Volume 2 describes
poultry processing from raw meat to final retail products With an unparalleled level of coverage, the
Handbook of Poultry Science and Technology provides an up-to-date and comprehensive reference
on poultry processing. Volume 2: Secondary Processing covers processing poultry from raw meat to
uncooked, cooked or semi-cooked retail products. It includes the scientific, technical, and
engineering principles of poultry processing, methods and product categories, product
manufacturing and attributes, and sanitation and safety. Volume 2: Secondary Processing is divided
into seven parts: Secondary processing of poultry products—an overview Methods in processing
poultry products—includes emulsions and gelations; breading and battering; mechanical deboning;
marination, cooking, and curing; and non-meat ingredients Product manufacturing—includes canned
poultry meat, turkey bacon and sausage, breaded product (nuggets), paste product (pâté), poultry
ham, luncheon meat, processed functional egg products, and special dietary products for the elderly,
the ill, children, and infants Product quality and sensory attributes—includes texture and
tenderness, protein and poultry meat quality, flavors, color, handling refrigerated poultry, and more
Engineering principles, operations, and equipment—includes processing equipment, thermal
processing, packaging, and more Contaminants, pathogens, analysis, and quality
assurance—includes microbial ecology and spoilage in poultry and poultry products; campylobacter;
microbiology of ready-to-eat poultry products; and chemical and microbial analysis Safety systems in
the United States—includes U.S. sanitation requirements, HACCP, U.S. enforcement tools and
mechanisms
  carrier subcooling chart: Freeze-Drying Peter Haseley, Georg-Wilhelm Oetjen, 2018-05-07
This completely updated and enlarged third edition of the classic text adopts a practical approach to



describe the fundamentals of freeze-drying, backed by many explanatory examples. Following an
introduction to the fundamentals, the book goes on to discuss process and plant automation as well
as methods to transfer pilot plant qualifications and process data to production. An entire section is
devoted to a large range of different pharmaceutical, biological, and medical products. New to this
edition are chapters on antibodies, freeze-dry microscopy, TEMPRIS, microwave freeze-drying, spray
freeze-drying, and PAT. Their many years of experience in freeze-drying enable the authors to supply
valuable criteria for the selection of laboratory, pilot and production plants, discussing the
advantages, drawbacks and limitations of different plant designs. Alongside guidelines for the
evaluation and qualification of plants and processes, the author also includes a troubleshooting
section.
  carrier subcooling chart: Layout for Duct Fittings Leo A. Meyer, 2003 Computerized layout
machines are so efficient that sheet metal pattern drafting is becoming a lost art. This book is
designed for small shops that do not have layout machines or have a need for layout knowledge. This
book is also valuable for those who want a fuller knowledge of the trade. --from the foreward.
  carrier subcooling chart: International Building Code 2006 International Code Council,
2006 Provides up-to-date, comprehensive coverage that establishes minimum regulations for
building systems using prescriptive and performance-related provisions.
  carrier subcooling chart: Understanding Psychrometrics D. P. Gatley, 2013 Understanding
Psychrometrics serves as a lifetime reference manual and basic refresher course for those who use
psychrometrics on a recurring basis and provides a four- to six-hour psychrometrics learning module
to students; air-conditioning designers; agricultural, food process, and industrial process engineers;
meteorologists and others.
  carrier subcooling chart: Refrigerating Engineering , 1928 Vols. 1-17 include Proceedings of
the 10th-24th (1914-28) annual meeting of the society.
  carrier subcooling chart: Air Pollution Engineering Manual Air & Waste Management
Association, 1992 THE AIR & WASTE MANAGEMENT ASSOCIATION is the world's leading
membership organization for environmental professionals. The Association enhances the knowledge
and competency of environmental professionals by providing a neutral forum for technology
exchange, professional development, networking opportunities, public education, and outreach
events. The Air & Waste Management Association promotes global environmental responsibility and
increases the effectiveness of organizations and individuals in making critical decisions that benefit
society.
  carrier subcooling chart: ASHRAE Handbook Refrigeration 2014 Ashrae, 2014-01-01 The
2014 ASHRAE Handbook--Refrigeration covers the refrigeration equipment and systems for
applications other than human comfort. This volume includes data and guidance on cooling,
freezing, and storing food; industrial and medical applications of refrigeration; and low-temperature
refrigeration.The 2014 ASHRAE Handbook--Refrigeration CD, in both I-P and SI editions, contains
PDFs of chapters easily viewable using Adobe Reader. This product must be installed on user's
computer. Product cannot be read directly from CD and is not compatible with mobile devices.
Opened software cannot be returned for refund or credit.
  carrier subcooling chart: System Diagnostics and Troubleshooting Procedures ESCO PRESS,
John Tomczyk, 2002-12
  carrier subcooling chart: Refrigeration and Air-conditioning Air-Conditioning and
Refrigeration Institute, 1987 Comprehensive introduction to refrigeration and heating. Covers
principles, practices and servicing techniques.
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