carrier psychrometric chart

carrier psychrometric chart is an essential tool widely used in HVAC (Heating, Ventilation, and
Air Conditioning) design and analysis. It provides a graphical representation of the thermodynamic
properties of moist air, allowing engineers and technicians to evaluate air conditions and processes
easily. This chart, developed by the Carrier Corporation, is instrumental in understanding
relationships among temperature, humidity, enthalpy, and other atmospheric variables. Familiarity
with the carrier psychrometric chart facilitates the design of efficient HVAC systems, ensuring
optimal indoor air quality and energy use. This article explores the fundamentals, components,
applications, and practical usage of the carrier psychrometric chart. The detailed discussion will also
cover interpreting various air conditioning processes and common psychrometric calculations.
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Understanding the Carrier Psychrometric Chart

The carrier psychrometric chart is a specialized graph that depicts the thermodynamic properties of
air-water vapor mixtures. It is a fundamental reference in HVAC engineering because it visually
represents the interrelationships between parameters such as dry bulb temperature, wet bulb
temperature, relative humidity, humidity ratio, specific volume, and enthalpy. The chart allows users
to analyze the behavior of moist air during heating, cooling, humidification, and dehumidification
processes. Its creation is credited to Willis Carrier, whose innovations shaped modern air
conditioning technology. Understanding this chart enables professionals to optimize air treatment
processes and improve system performance.

Historical Background and Development

The carrier psychrometric chart was developed in the early 20th century by Willis Carrier, the
inventor of modern air conditioning. Recognizing the need for a practical tool to visualize air
properties, Carrier created this chart to aid in the design and control of HVAC systems. Over time,
the chart has been refined to include standardized scales and lines representing various air
parameters, making it an indispensable instrument in the HVAC field.



Purpose and Importance in HVAC Engineering

This chart serves as a crucial tool for HVAC professionals by providing an intuitive means to assess
moist air conditions and transformations. It supports the calculation of energy transfer, moisture
content, and air volumes necessary for system design and operational adjustments. The carrier
psychrometric chart enhances decision-making in equipment selection, energy efficiency
optimization, and indoor environmental quality control.

Key Components and Properties on the Chart

The carrier psychrometric chart is composed of multiple interrelated lines and scales, each
representing a distinct property of moist air. Understanding these components is critical for
effective application and interpretation.

Dry Bulb Temperature

The dry bulb temperature represents the air temperature measured by a standard thermometer
exposed to the air but shielded from radiation and moisture. It is plotted horizontally along the
bottom of the chart and serves as the primary reference for other properties.

Wet Bulb Temperature

Wet bulb temperature is the lowest temperature achievable by evaporative cooling of the air and is
indicated by curved lines sloping diagonally on the chart. It reflects the cooling effect of evaporation
and is essential for determining relative humidity and enthalpy.

Relative Humidity

Relative humidity (RH) lines curve from left to right across the chart. These lines represent the ratio
of the actual water vapor pressure to the saturation vapor pressure at a given temperature,
expressed as a percentage. RH is a key parameter for assessing comfort and moisture control.

Humidity Ratio (Moisture Content)

The humidity ratio, also called the moisture content, indicates the mass of water vapor per unit mass
of dry air. It is represented by nearly horizontal lines extending across the chart. This measure is
vital in evaluating moisture addition or removal during air conditioning processes.

Enthalpy

Enthalpy lines run diagonally upward to the right and represent the total heat content of the air,
including both sensible heat and latent heat. This property is critical for energy balance calculations
and system efficiency analyses.



Specific Volume

Specific volume lines show the volume occupied by a unit mass of dry air, typically expressed in
cubic feet per pound. These lines slope gently and aid in determining airflow rates and duct sizing.

Applications in HVAC Design and Analysis

The carrier psychrometric chart is indispensable in various HVAC design and operational tasks. Its
applications extend to system sizing, air treatment evaluation, and energy consumption analysis.

Heating and Cooling Load Calculations

Engineers use the chart to determine the changes in air properties during heating or cooling
processes. By plotting initial and final states, they calculate the sensible and latent heat loads, which
inform equipment capacity requirements.

Humidification and Dehumidification Processes

The chart helps visualize moisture addition or removal by showing movement along the humidity
ratio axis. This capability is essential for maintaining indoor air comfort and preventing issues such
as mold growth or respiratory discomfort.

Air Mixing and Ventilation Analysis

When two air streams mix, the resultant air condition can be predicted using the carrier
psychrometric chart. This aids in designing ventilation systems that ensure adequate fresh air supply
and energy-efficient operation.

Energy Efficiency and System Optimization

By analyzing enthalpy changes and airflow characteristics, HVAC professionals can identify
opportunities to enhance system efficiency, reduce operational costs, and improve occupant comfort.

Using the Carrier Psychrometric Chart for Air
Conditioning Processes

Applying the carrier psychrometric chart involves understanding typical air conditioning processes
and how they appear graphically. This section outlines several common processes and how to
interpret them on the chart.



Sensible Heating and Cooling

Sensible heating or cooling involves changing the dry bulb temperature without altering moisture
content. On the chart, this process appears as horizontal movement to the right (heating) or left
(cooling) along a constant humidity ratio line.

Humidification

Humidification increases the moisture content of the air, shifting the state point upward along a
nearly vertical or slightly sloped line. This process raises relative humidity and can be achieved
through steam injection or evaporative methods.

Dehumidification

Dehumidification reduces the moisture content, moving the point downward on the chart. It is often
combined with cooling, where air passes over chilled coils to condense moisture and lower humidity.

Evaporative Cooling

Evaporative cooling lowers dry bulb temperature by adding moisture, moving the state point
diagonally downward to the left, following a constant wet bulb temperature line. This process is
energy-efficient and widely used in dry climates.

Mixing of Air Streams

When two air streams combine, their properties blend according to the mass and enthalpy balance.
On the psychrometric chart, the resulting air condition lies along a straight line connecting the two
initial points, weighted by their respective flow rates.

Practical Tips for Accurate Psychrometric Analysis

Effectively using the carrier psychrometric chart requires attention to detail and proper
measurement techniques. The following tips enhance accuracy and reliability in psychrometric
evaluations.

e Accurate Data Collection: Measure dry bulb and wet bulb temperatures precisely using
calibrated instruments to ensure correct plotting.

e Understand Chart Variations: Different versions of the carrier psychrometric chart exist for
various atmospheric pressures and altitudes; select the appropriate chart.

e Use Consistent Units: Maintain consistent units for temperature, humidity ratio, and
enthalpy to avoid errors in calculations.



¢ Cross-Verify Calculations: Use multiple properties (e.g., enthalpy and wet bulb temperature)
to confirm results and reduce uncertainties.

e Regular Training: Ensure that personnel interpreting the chart are trained to understand its
complexities and limitations.

Frequently Asked Questions

What is a Carrier psychrometric chart?

A Carrier psychrometric chart is a graphical representation developed by Carrier to illustrate the
physical and thermal properties of moist air, helping engineers analyze air-conditioning processes.

How is a Carrier psychrometric chart used in HVAC design?

It is used to evaluate air properties such as temperature, humidity, enthalpy, and dew point,
enabling HVAC engineers to design and optimize heating, cooling, humidification, and
dehumidification systems.

What are the main parameters shown on a Carrier
psychrometric chart?

The chart typically shows dry-bulb temperature, wet-bulb temperature, relative humidity, specific
humidity, enthalpy, and specific volume of air.

How do you read relative humidity on a Carrier psychrometric
chart?

Relative humidity is represented by curved lines on the chart; by locating the intersection of dry-
bulb temperature and humidity ratio, you can determine the relative humidity percentage.

Can the Carrier psychrometric chart be used for both heating
and cooling processes?

Yes, the chart helps visualize both heating and cooling processes by showing changes in air
temperature and moisture content during these processes.

What is the significance of the saturation curve on the Carrier
psychrometric chart?

The saturation curve represents 100% relative humidity, indicating the air is fully saturated with
moisture and condensation begins beyond this point.



How does the Carrier psychrometric chart assist in calculating
enthalpy changes?

By using the enthalpy lines on the chart, engineers can determine the total heat content of moist air
and calculate energy changes during air-conditioning processes.

Are Carrier psychrometric charts applicable in modern
building design?

Yes, despite the availability of digital tools, Carrier psychrometric charts remain a fundamental
reference for understanding air properties and guiding HVAC system design and troubleshooting.

Additional Resources

1. Carrier Psychrometric Chart: Principles and Applications

This book provides a comprehensive introduction to the Carrier psychrometric chart, explaining its
fundamental principles and practical applications in HVAC design. Readers will learn how to
interpret the chart for various air-conditioning processes, including cooling, heating, humidification,
and dehumidification. Detailed examples and case studies help bridge theory and real-world
practice.

2. Understanding Psychrometrics: A Guide to Carrier Charts

Focused on making psychrometric concepts accessible, this guide walks readers through the key
features of Carrier psychrometric charts. It covers the basics of air properties, moisture content, and
energy transfer, helping engineers and students grasp complex topics with clarity. Practical
exercises reinforce learning and demonstrate chart usage in typical HVAC scenarios.

3. HVAC Fundamentals Using Carrier Psychrometric Charts

This textbook integrates HVAC fundamentals with the use of Carrier psychrometric charts to analyze
air conditioning processes. It explains how to perform load calculations, select equipment, and
optimize system performance using psychrometric data. The book is ideal for both beginners and
experienced professionals seeking to enhance their technical skills.

4. Advanced Psychrometrics with Carrier Charts for Engineers

Designed for advanced users, this book delves deeper into psychrometric theory and complex air
treatment processes using Carrier charts. It explores transient conditions, psychrometric modeling,
and control strategies in HVAC systems. Engineers will find valuable insights into system diagnostics
and troubleshooting through detailed chart interpretations.

5. Practical Applications of Carrier Psychrometric Charts in Building Design

This resource highlights real-world applications of Carrier psychrometric charts in the design and
operation of energy-efficient buildings. Topics include ventilation, indoor air quality, and moisture
control, with emphasis on sustainable practices. Case studies illustrate how to apply psychrometric
analysis to reduce energy consumption and improve occupant comfort.

6. Carrier Psychrometric Chart Workbook: Exercises and Solutions
A hands-on workbook filled with exercises that reinforce understanding of the Carrier psychrometric
chart and its applications. Each section presents problems related to air properties, conditioning



processes, and system design, followed by detailed solutions. This practical approach makes it an
excellent study aid for students and professionals alike.

7. Psychrometric Chart Mastery: Carrier Chart Techniques for HVAC Professionals

This book aims to build mastery in reading and using Carrier psychrometric charts for HVAC system
design and troubleshooting. It covers step-by-step methods for analyzing air streams, energy
balances, and humidity control. Practical tips and reminders help users avoid common mistakes and
improve efficiency in their work.

8. Energy-Efficient HVAC Design Using Carrier Psychrometric Tools

Focusing on sustainability, this book explores how Carrier psychrometric charts can be leveraged to
design energy-efficient HVAC systems. It discusses strategies for reducing environmental impact
and operational costs through precise air treatment and system optimization. The content is
enriched with examples of green building projects employing psychrometric analysis.

9. Carrier Psychrometrics and Air Conditioning Technology

This comprehensive volume combines theoretical psychrometric principles with the latest air
conditioning technologies, centered around the Carrier psychrometric chart. It covers both
traditional and modern HVAC systems, including variable air volume and chilled beam applications.
The book serves as a valuable reference for practitioners seeking to integrate psychrometric insights
into cutting-edge designs.
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Carrier Psychrometric Chart: Master Air Conditioning
Calculations with Ease

Are you tired of struggling with complex HVAC calculations? Do confusing psychrometric charts
leave you feeling lost and frustrated? Accurate calculations are crucial for designing efficient and
effective air conditioning systems, but navigating the intricacies of psychrometrics can be a
significant hurdle. Improper calculations can lead to costly mistakes, inefficient systems, and
ultimately, dissatisfied clients. This ebook provides the clarity and understanding you need to
confidently master the Carrier psychrometric chart.

This comprehensive guide, Carrier Psychrometric Chart Demystified, will empower you to:

Accurately determine air properties under various conditions.
Design optimal HVAC systems with confidence.
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Avoid costly errors due to miscalculations.
Improve your efficiency and productivity.
Boost your expertise in HVAC design and analysis.
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# Carrier Psychrometric Chart Demystified: A Comprehensive Guide

Introduction: Understanding the Importance of
Psychrometrics in HVAC

Psychrometrics is the science of studying the physical and thermodynamic properties of moist air.
For HVAC professionals, a strong understanding of psychrometrics is paramount. The Carrier
psychrometric chart, a specific type of psychrometric chart, is a powerful tool used to visually
represent the properties of air, allowing engineers and technicians to quickly and accurately
determine key parameters essential for designing and troubleshooting HVAC systems. This
introduction sets the stage by emphasizing the crucial role psychrometrics and the Carrier chart
play in ensuring efficient and effective HVAC system performance. Without a proper understanding
of these principles, HVAC systems may be underperforming, costing more to operate, or failing to
meet comfort requirements. This section underscores the importance of mastering the Carrier
psychrometric chart to enhance professional capabilities and avoid costly errors.

Chapter 1: The Fundamentals of Psychrometrics:
Defining Key Terms and Concepts

This chapter lays the foundation for understanding the Carrier psychrometric chart. It introduces
core psychrometric properties, including:



Dry-bulb temperature: The temperature of air measured by a standard thermometer.

Wet-bulb temperature: The temperature air would have if cooled to saturation (100% relative
humidity) by evaporating water into it.

Dew point temperature: The temperature at which water vapor in the air begins to condense.
Relative humidity: The ratio of the amount of water vapor present in the air to the maximum amount
of water vapor the air could hold at the same temperature.

Specific humidity (humidity ratio): The mass of water vapor per unit mass of dry air.

Enthalpy: The total heat content of the air, including both sensible and latent heat.

Specific volume: The volume occupied by a unit mass of moist air.

Understanding these terms is crucial for interpreting the Carrier psychrometric chart effectively.
This chapter will use clear definitions and illustrative examples to solidify the reader's
understanding, ensuring they have a solid base before proceeding to the more complex aspects of
the chart itself. Visual aids, such as diagrams and tables, will be incorporated to enhance
understanding and retention.

Chapter 2: Deep Dive into the Carrier Psychrometric
Chart: Navigating the Chart's Components and Scales

This chapter provides a detailed explanation of the Carrier psychrometric chart, its layout, and its
various scales. It will cover:

Chart axes: Explaining the dry-bulb temperature, wet-bulb temperature, and humidity ratio axes.
Isolines: Understanding how to interpret lines of constant relative humidity, enthalpy, and specific
volume.

Saturation curve: Identifying the curve representing 100% relative humidity.

Using the chart to determine properties: Step-by-step instructions on how to use the chart to find
the values of different parameters given two known properties (e.g., finding relative humidity given
dry-bulb and wet-bulb temperatures).

Carrier chart vs other psychrometric charts: Highlighting the unique features and advantages of the
Carrier chart.

This in-depth analysis will equip readers with the knowledge to confidently navigate the chart and
extract relevant information. Practical examples will be used to illustrate the application of the chart
in different scenarios.

Chapter 3: Practical Applications: Solving Common
HVAC Problems Using the Chart

This chapter focuses on applying the Carrier psychrometric chart to solve real-world HVAC
problems. Examples include:



Sizing air conditioning equipment: Using the chart to determine the required cooling capacity based
on the desired indoor conditions and outdoor air conditions.

Determining sensible and latent heat loads: Calculating the heat load components required for
accurate equipment sizing.

Analyzing mixing processes: Using the chart to understand the effects of mixing two air streams with
different properties.

Evaluating air conditioning system performance: Using the chart to assess the effectiveness of an
existing system and identify potential areas for improvement.

Troubleshooting common HVAC issues: Using psychrometric analysis to diagnose problems such as
excessive humidity or inadequate cooling.

This chapter will provide step-by-step solutions to common problems and reinforce the practical
applications of the Carrier chart in everyday HVAC scenarios.

Chapter 4: Advanced Techniques and Calculations:
Beyond the Basics - Specific Volume, Enthalpy, and
More

This chapter moves beyond basic applications, delving into more advanced concepts:

Detailed enthalpy calculations: Precise calculations involving sensible and latent heat, explaining the
significance of enthalpy in HVAC design.

Specific volume calculations and its implications on duct sizing: Understanding how specific volume
affects air flow rates and duct design.

Using the chart for more complex scenarios: Analyzing scenarios involving humidification,
dehumidification, and adiabatic mixing.

Understanding the limitations of the chart: Acknowledging the chart's assumptions and limitations,
and when more complex calculations or software may be required.

Chapter 5: Real-World Case Studies: Analyzing and
Interpreting Real-World HVAC Scenarios

This chapter presents real-world case studies to illustrate the practical application of the concepts
learned in previous chapters. These case studies will involve detailed psychrometric analysis of
different HVAC scenarios. Readers will learn to analyze these case studies using the Carrier
psychrometric chart and apply their newly acquired knowledge to solve complex problems. The case
studies may include scenarios involving different climate conditions, building types, and HVAC
systems, showcasing the versatility of psychrometric analysis.



Conclusion: Mastering Psychrometric Charts for HVAC
Success

This concluding chapter summarizes the key takeaways from the book, reiterating the importance of
psychrometrics in HVAC design and the power of the Carrier psychrometric chart as a problem-
solving tool. It emphasizes the practical skills gained and encourages readers to continue their
learning and development in the field of HVAC.

FAQs

1. What is a psychrometric chart? A psychrometric chart is a graphical representation of the
thermodynamic properties of moist air. It allows for quick determination of various parameters, such
as temperature, humidity, enthalpy, and specific volume.

2. Why is the Carrier psychrometric chart important? The Carrier chart is a widely used and readily
available psychrometric chart, providing a standardized tool for HVAC professionals to perform
calculations and analyses.

3. What are the key properties shown on a Carrier psychrometric chart? Dry-bulb temperature, wet-
bulb temperature, dew point temperature, relative humidity, specific humidity, enthalpy, and
specific volume are typically shown.

4. How do I determine relative humidity using the Carrier chart? By locating the intersection of the
dry-bulb and wet-bulb temperatures, you can trace to the relative humidity isoline.

5. How can I use the chart for air conditioning design? The chart helps determine cooling loads,
select appropriate equipment, and analyze system performance by calculating sensible and latent
heat loads.

6. What are the limitations of using a psychrometric chart? While useful, charts offer
approximations. For high accuracy, especially in complex situations, software-based calculations are
preferred.

7. Can I use the Carrier chart for humidification and dehumidification calculations? Yes, the chart
facilitates these calculations by showing how air properties change during humidification and
dehumidification processes.

8. Where can I find a Carrier psychrometric chart? They are widely available online, in HVAC
handbooks, and in many HVAC textbooks.

9. Is there any software that replicates the functionality of a psychrometric chart? Yes, numerous
HVAC software packages offer more sophisticated psychrometric calculations and simulations.



Related Articles:

1. Understanding Sensible and Latent Heat in HVAC: Explains the difference between sensible and
latent heat and their roles in HVAC systems.

2. HVAC System Design Principles: Covers the fundamental principles of designing efficient and
effective HVAC systems.

3. Choosing the Right Air Conditioner for Your Home: Guides homeowners on selecting an
appropriate air conditioner based on their needs and climate.

4. Troubleshooting Common HVAC Problems: Provides practical tips and solutions for diagnosing
and fixing common HVAC issues.

5. Introduction to HVAC Controls: Explores the various control systems used in HVAC systems.

6. Energy Efficiency in HVAC Systems: Discusses strategies for improving the energy efficiency of
HVAC systems.

7. The Role of Refrigerants in Air Conditioning: Details the function and types of refrigerants used in
HVAC systems.

8. Advanced HVAC Calculations and Simulations: Explores more complex HVAC calculations that go
beyond the capabilities of psychrometric charts.

9. Psychrometric Chart Software Comparison: Reviews various software programs that offer
advanced psychrometric analysis capabilities.

carrier psychrometric chart: Air Conditioning and Refrigeration Engineering Frank Kreith,
Shan K. Wang, Paul Norton, 1999-12-06 An air conditioning system consists of components and
equipment arranged in sequential order to control and maintain an indoor environment. The goal is
to provide a healthy and comfortable climate with acceptable air quality while being energy efficient
and cost effective. Air Conditioning and Refrigeration Engineering covers all types of systems from
institutional and commercial to residential. The book supplies the basics of design, from selecting
the optimum system and equipment to preparing the drawings and specifications. It discusses the
four phases of preparing a project: gathering information, developing alternatives, evaluating
alternatives, and selling the best solution. In addition, the author breaks down the responsibilities of
the engineer, design documents, computer aided design, and government codes and standards. Air
Conditioning and Refrigeration Engineering provides you with an easy reference to all aspects of the
topic. This resource addresses the most current areas of interest, such as computer-aided design
and drafting, desiccant air conditioning and energy conservation. It is a thorough and convenient
guide to air conditioning and refrigeration engineering.

carrier psychrometric chart: Encyclopedia of Chemical Processing and Design John ]J.
McKetta Jr, 1977-02-01 Written by engineers for engineers (with over 150 International Editorial
Advisory Board members),this highly lauded resource provides up-to-the-minute information on the
chemical processes, methods, practices, products, and standards in the chemical, and related,
industries.

carrier psychrometric chart: Catalog of Copyright Entries. Third Series Library of Congress.



Copyright Office, 1977

carrier psychrometric chart: Transactions American Society of Heating and Ventilating
Engineers, 1927

carrier psychrometric 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 psychrometric chart: HVAC and Chemical Resistance Handbook for the Engineer and
Architect Tom Arimes, 1994 The title is misleading until you check out the contents. It is all about
HVAC and more. This compilation has organized data frequently used by Mechanical Engineers,
Mechanical Contractors and Plant Facility Engineers. The book will end the frustration on a busy
day searching for design criteria.

carrier psychrometric chart: AIC. , 1951

carrier psychrometric chart: Textile World , 1918

carrier psychrometric chart: Transactions of the American Society of Heating and
Ventilating Engineers American Society of Heating and Ventilating Engineers, 1925

carrier psychrometric chart: Journal of the American Society of Heating and Ventilating
Engineers American Society of Heating and Ventilating Engineers, 1918

carrier psychrometric chart: After Cooling Eric Dean Wilson, 2022-07-19 This “ambitious
[and] delightful” (The New York Times) work of literary nonfiction interweaves the science and
history of the powerful refrigerant (and dangerous greenhouse gas) Freon with a haunting
meditation on how to live meaningfully and morally in a rapidly heating world. In After Cooling, Eric
Dean Wilson braids together air-conditioning history, climate science, road trips, and philosophy to
tell the story of the birth, life, and afterlife of Freon, the refrigerant that ripped a hole larger than
the continental United States in the ozone layer. As he traces the refrigerant’s life span from its
invention in the 1920s—when it was hailed as a miracle of scientific progress—to efforts in the 1980s
to ban the chemical (and the resulting political backlash), Wilson finds himself on a journey through
the American heartland, trailing a man who buys up old tanks of Freon stockpiled in attics and
basements to destroy what remains of the chemical before it can do further harm. Wilson is at heart
an essayist, looking far and wide to tease out what particular forces in American culture—in
capitalism, in systemic racism, in our values—combined to lead us into the Freon crisis and then out.
“Meticulously researched and engagingly written” (Amitav Ghosh), this “knockout debut” (New York
Journal of Books) offers a rare glimpse of environmental hope, suggesting that maybe the vast and
terrifying problem of global warming is not beyond our grasp to face.

carrier psychrometric chart: Psychrometry and Psychrometric Charts A. W. T. Barenbrug,
1955

carrier psychrometric chart: Drying and Storage of Cereal Grains B. K. Bala, 2016-12-27
Finite Element Analysis and Computational Fluid Dynamics have been introduced in modelling and
simulation of drying and storage systems, these techniques are expected to dominate the future
research and development of drying and storages, and should reduce losses and improve the quality
of agricultural products, enhancing food security globally. Drying and Storage of Cereal Grains,
Second Edition, covers the wide spectrum of drying and storage methods applied to economically
important cereal produce, providingnumerical examples for better understanding the complexity in
drying and storage systems through modelling and simulation, aiding design and management of
drying and storage systems. Chapters 1 to 8 look at air and grain moisture equilibria, psychrometry,
physical and thermal properties of cereal grains, principles of air flow, and provide detailed analyses
of grain drying.Chapters 9 to 13 focus on temperature and moisture in grain storages, and provide
comprehensive treatment of modern grain storage systems. The book also includes a number of
unsolved problems at the end of each chapter for further practice. This revised second edition
includes new sections on - heat of sorption finite element modeling of single kernel CFD modeling of



fluidized bed drying exergy analysis and neural network modeling numerical solution of two
dimensional temperature and moisture changes in stored grain This book will provide students in
agricultural engineering and food engineering with a wide spectrum of drying and storage studies
previously unavailable in a single monograph. It will also serve as an excellent reference for
practicing agricultural engineers, food engineers and food technologists.

carrier psychrometric chart: Refrigeration Engineering , 1936 English abstracts from
Kholodil'naia tekhnika.

carrier psychrometric chart: Heat and Mass Transfer Ashim K. Datta, 2017-01-23 This
substantially revised text represents a broader based biological engineering title. It includes
medicine and other applications that are desired in curricula supported by the American Society of
Agricultural and Biological Engineers, as well as many bioengineering departments in both U.S. and
worldwide departments. This new edition will focus on a significant number of biological
applications, problem-solving techniques, and solved examples. Specifically there will be 160+
interesting application problems over an entended biological base (biomedical, bioenvironmental,
etc.) that were originally developed by the author throughout his 13 years of teaching this course at
Cornell.

carrier psychrometric chart: The Engineering Index Annual for ..., 1919 Since its creation in
1884, Engineering Index has covered virtually every major engineering innovation from around the
world. It serves as the historical record of virtually every major engineering innovation of the 20th
century. Recent content is a vital resource for current awareness, new production information,
technological forecasting and competitive intelligence. The world?s most comprehensive
interdisciplinary engineering database, Engineering Index contains over 10.7 million records. Each
year, over 500,000 new abstracts are added from over 5,000 scholarly journals, trade magazines,
and conference proceedings. Coverage spans over 175 engineering disciplines from over 80
countries. Updated weekly.

carrier psychrometric chart: Energy Systems Renaud Gicquel, 2021-08-05 Considered as
particularly difficult by generations of students and engineers, thermodynamics applied to energy
systems can now be taught with an original instruction method. Energy Systems applies a
completely different approach to the calculation, application and theory of multiple energy
conversion technologies. It aims to create the reader’s foundation for understanding and applying
the design principles to all kinds of energy cycles, including renewable energy. Proven to be simpler
and more reflective than existing methods, it deals with energy system modeling, instead of the
thermodynamic foundations, as the primary objective. Although its style is drastically different from
other textbooks, no concession is made to coverage: with encouraging pace, the complete range
from basic thermodynamics to the most advanced energy systems is addressed. The accompanying
ThermoptimTM portal (http://thermoptim.org) presents the software and manuals (in English and
French) to solve over 200 examples, and programming and design tools for exercises of all levels of
complexity. The portal explains to the user how to build appropriate models to bridge the
technological reality with the theoretical basis of energy engineering. Offering quick overviews
through e-learning modules moreover, the portal is user-friendly and enables users to quickly
improve their proficiency. Students can freely download the Thermoptim modeling software demo
version (available in seven languages), and extended options are available to lecturers. A
professional edition is also available and has been adopted by many companies and research
institutes worldwide (www.s4e2.com). This volume is intended as a textbook for courses in applied
thermodynamics, energy systems, energy conversion and thermal engineering taken by senior
undergraduate and graduate-level students in mechanical, energy, chemical and petroleum
engineering. Students should already have taken a first-year course in thermodynamics. The
refreshing approach and exceptionally rich coverage make it a great reference tool for researchers
and professionals as well.

carrier psychrometric chart: The Heating and Ventilating Magazine , 1916

carrier psychrometric chart: Kirk-Othmer Concise Encyclopedia of Chemical Technology, 2



Volume Set Kirk-Othmer, 2007-07-16 This is an easily-accessible two-volume encyclopedia
summarizing all the articles in the main volumes Kirk-Othmer Encyclopedia of Chemical Technology,
Fifth Edition organized alphabetically. Written by prominent scholars from industry, academia, and
research institutions, the Encyclopedia presents a wide scope of articles on chemical substances,
properties, manufacturing, and uses; on industrial processes, unit operations in chemical
engineering; and on fundamentals and scientific subjects related to the field.

carrier psychrometric chart: Computer Simulation Analysis of Biological and
Agricultural Systems Barney K. Huang, 1994-03-22 Computer Simulation Analysis of Biological
and Agricultural Systems focuses on the integration of mathematical models and the dynamic
simulation essential to system analysis, design, and synthesis. The book emphasizes the quantitative
dynamic relationships between elements and system responses. Problems of various degrees of
difficulty and complexity are discussed to illustrate methods of computer-aided design and analysis
that can bridge the gap between theories and applications. These problems cover a wide variety of
subjects in the biological and agricultural fields. Specific guidelines and practical methods for
defining requirements, developing specifications, and integrating system modeling early in
simulation development are included as well. Computer Simulation Analysis of Biological and
Agricultural Systems is an excellent text and self-guide for agricultural engineers, agronomists,
foresters, horticulturists, soil scientists, mechanical engineers, and computer simulators.

carrier psychrometric chart: Processing and Finishing of Polymeric Materials, 2 Volume Set
Wiley, 2012-12-03 An authoritative reference on the processing and finishing of polymeric materials
for scientists and practitioners Owing to their versatility and wide range of applications, polymeric
materials are of great commercial importance. Manufacturing processes of commercial products are
designed to meet the requirements of the final product and are influenced by the physical and
chemical properties of the polymeric material used. Based on Wiley's renowned Encyclopedia of
Polymer Science and Technology, Processing and Finishing of Polymeric Materials provides
comprehensive, up-to-date details on the latest manufacturing technologies, including blending,
compounding, extrusion,molding, and coating. Written by prominent scholars from industry,
academia, and research institutions from around the globe, this reference features more than forty
selected reprints from the Encyclopedia as well as new contributions, providing unparalleled
coverage of such topics as: Additives Antistatic agents Bleaching Blowing agents Calendaring
Casting Coloring processes Dielectric heating Electrospinning Embedding Processing and Finishing
of Polymeric Materials is an ideal resource for polymer and materials scientists, chemists, chemical
engineers, materials scientists, process engineers, and consultants, and serves as a valuable addition
to libraries of chemistry, chemical engineering, and materials science in industry, academia, and
government.

carrier psychrometric chart: The Compression Refrigerating Machine Gardner Tufts
Voorhees, 1927

carrier psychrometric chart: J.E. Alfred Lectures on Engineering Practice Johns Hopkins
University. School of Engineering, 1922

carrier psychrometric chart: Instrumentation Fundamentals for Process Control Douglas O. ].
deSa, 2019-10-10 A practical introductory guide to the principles of process measurement and
control. Written for those beginning a career in the instrumentation and control industry or those
who need a refresher, the book will serve as a text or to supercede the mathematical treatment of
control theory that will continue to be essential for a well-rounded understanding. The book will
provide the reader with the ability to recognize problems concealed among a mass of data and
provide minimal cost solutions, using available technology.

carrier psychrometric chart: Mine Ventilation and Air Conditioning Howard L. Hartman,
Jan M. Mutmansky, Raja V. Ramani, Y. ]J. Wang, 2012-12-03 Diese uberarbeitete Auflage behandelt
die spezielle Problematik der Minenbeliiftung und -klimatisierung als Teil der umfassenden
Umwelthygiene der Minenatmosphare. Diese Thematik wird besonders unter dem Aspekt der
technischen Realisierung beleuchtet. Dieses Buch vermittelt einen umfassendenden Einblick in die



Umweltbedingungen eines unterirdischen Arbeitsplatzes und die sich hieraus ergebenden
Konsequenzen fiir Gesundheit und Sicherheit. (11/97)

carrier psychrometric chart: Engineering Index , 1927

carrier psychrometric chart: Engineering Index Annual , 1927

carrier psychrometric chart: The Journal of Refrigeration , 1962

carrier psychrometric chart: Creating a Strategic Energy Reduction Plan CEM Offermann,
2020-12-17 This book outlines a simple and easy-to-follow process for auditing building operation to
identify and reduce energy consumption. It explains the operational and cost-based opportunities,
assessing the current conditions, analyzing the opportunities, and reporting the findings and
documenting the plan. The book discusses the different building components and systems and how
they affect energy efficiency and describes the operational energy efficiencies that can be gained by
implementing no cost changes or alternate maintenance activities already funded. Capital
improvement opportunities, and evaluating Return on Investment and life cycle replacement of
equipment are also covered.

carrier psychrometric chart: Air Conditioning, Heating and Ventilating , 1918

carrier psychrometric chart: Building Systems Design , 1917

carrier psychrometric chart: The Sibley Journal of Engineering , 1926

carrier psychrometric chart: Crank, Sibley Journal of Engineering , 1926

carrier psychrometric chart: The Principles of Mechanical Refrigeration Horace James
Macintire, 1922 The Principles of Mechanical Refrigeration by Horace James Macintire, first
published in 1922, is a rare manuscript, the original residing in one of the great libraries of the
world. This book is a reproduction of that original, which has been scanned and cleaned by
state-of-the-art publishing tools for better readability and enhanced appreciation. Restoration
Editors' mission is to bring long out of print manuscripts back to life. Some smudges, annotations or
unclear text may still exist, due to permanent damage to the original work. We believe the literary
significance of the text justifies offering this reproduction, allowing a new generation to appreciate
it.

carrier psychrometric chart: A Textbook of Engineering Thermodynamics R.K. Rajput,
2005-12

carrier psychrometric chart: Creating a Strategic Energy Reduction Plan Scott
Offermann, 2021-12-23 This book provides a simple, easily followed process for auditing building
operations to identify and reduce energy consumption that leads to measurable carbon reduction.
The crucial steps of this process involve assessing the facility’s current conditions, understanding,
and analyzing the operational and cost-based opportunities that increase carbon output. Taking this
information to report the findings and then document a multiyear energy and carbon reduction plan.
The book discusses the full scope of building components and systems, including how each system
affects energy efficiency. It describes the operational energy efficiencies that are gained by
implementing no-cost changes or alternative maintenance activities already funded. The book
includes the process for identifying capital improvement opportunities, along with evaluating return
on investment and life cycle replacement options for equipment. The four-step process described in
this book will serve as a valuable tool for every building operator seeking to improve energy
performance and reduce carbon output.

carrier psychrometric chart: Thermally Active Surfaces in Architecture Kiel Moe, 2010-03-15
Departing from the simple question Why do we heat and cool buildings with air?, this book focuses
on the technique of thermally active surfaces. This technique uses water in building surfaces to heat
and cool bodies - a method that is at once more efficient, comfortable, and healthy. This technique
thus imbues the fabric of the building with a more poignant role: its structure is also its primary
heating and cooling system. In doing so, this approach triggers a cascading set of possibilities for
how well buildings are built, how well they perform, and how long they will last: pointing the way
toward multiple forms of sustainability. The first section of the book contrasts the parallel histories
of thermally active surfaces and air conditioning. These histories explain the material, social,



marketing, and technical unfolding of building technology in the twentieth century as a means to
explain why we build the way we do and why that will change in the new century. The next section of
the book covers the physiological and thermodynamic basis of thermally active surfaces. This section
is designed for engineers and architects to grasp the logic and advantages of this technique. This
section also includes a chapter on the de-fragmentation of buildings and design practice that is
inherent in building with thermally active surfaces. The final section covers a series of contemporary
case studies that demonstrate the efficacy of this technique. The project list currently includes
Kunsthaus in Bregenz by Peter Zumthor, Zollverein School of Management in Essen, Germany by
SANAA, and Linked Hybrid in Beijing by Steven Holl, amongst others.

carrier psychrometric chart: Introduction to Food Engineering R. Paul Singh, Dennis R.
Heldman, 2001-06-27 This edition of 'Introduction to Food Engineering' presents the engineering
concepts and unit operations used in food processing, in a unique and challenging blend of
principles with applications.

carrier psychrometric chart: Biometeorology S. W. Tromp, 2013-10-22 Biometeorology is
based on the proceedings of the Second International Bioclimatological Congress, held at The Royal
Society of Medicine, London in September 1960. This book is a collection of selected reports from
participating members of The International Society of Biometeorology. The compendium covers a
wide range of issues related to the study of the direct and indirect interrelations between the
geophysical and geochemical factors of the atmospheric environment and living organisms: plants,
animals, and human. The book is divided into four main sections; themes are selected for the
congress. The first theme covers topics on high altitude bioclimatology such as the physiological
aspects of life at extreme altitudes. The second theme is about tropical bioclimatology or aspects of
plant and animal life in tropical climates. The third deals with bioclimatological classifications, which
is about the relations between the climate and the distribution of the living species on the Earth. The
fourth theme, meteoro-pathological forecasting, discusses the consequences of anticipated
meteorological conditions and weather types on living organisms. The text will be of use to
biologists, health professionals, zoologists, botanists, agriculturists, sociologists, meteorologists, and
ecologists.

carrier psychrometric chart: Engineering Principles of Unit Operations in Food
Processing Seid Mahdi Jafari, 2021-06-22 Engineering Principles of Unit Operations in Food
Processing, volume 1 in the Woodhead Publishing Series, In Unit Operations and Processing
Equipment in the Food Industry series, presents basic principles of food engineering with an
emphasis on unit operations, such as heat transfer, mass transfer and fluid mechanics. - Brings new
opportunities in the optimization of food processing operations - Thoroughly explores applications of
food engineering to food processes - Focuses on unit operations from an engineering viewpoint
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