r134a weight chart

r134a weight chart is an essential reference tool for automotive technicians, HVAC professionals,
and anyone involved with refrigerant handling and management. This chart provides precise
information about the standard weights and capacities of R134a refrigerant cylinders and containers.
Understanding the weight chart is crucial for accurate refrigerant charging, environmental
compliance, and ensuring system efficiency. This article discusses the significance of the R134a
weight chart, explains how to interpret it, and explores practical applications in various industries.
Additionally, safety considerations and regulatory compliance related to R134a refrigerant handling
will be addressed. The following sections provide a comprehensive overview to facilitate proper
refrigerant management and usage.

e Understanding R134a Refrigerant

e The Importance of an R134a Weight Chart

e Interpreting the R134a Weight Chart

e Common Cylinder Sizes and Weights

e Practical Applications of the R134a Weight Chart

e Safety and Regulatory Considerations

Understanding R134a Refrigerant

R134a, also known as tetrafluoroethane, is a hydrofluorocarbon (HFC) refrigerant widely used in
automotive air conditioning and refrigeration systems. It replaced older refrigerants like R12 due to its
lower ozone depletion potential. R134a is favored for its efficiency, safety profile, and compatibility
with existing equipment. Proper handling and charging of R134a require a good understanding of its
physical properties, including pressure-temperature relationships and weight specifications. The
refrigerant is typically stored and transported in cylinders, which are labeled with their tare weight
and refrigerant charge weight to ensure precise measurement during use.

Physical Properties of R134a

R134a is a colorless, odorless gas at room temperature that condenses into a liquid under pressure. It
has a boiling point of approximately -15.3°F (-26.3°C) at atmospheric pressure. The refrigerant is non-
flammable and chemically stable, making it suitable for various HVAC applications. Its global warming
potential (GWP) is moderate compared to some newer refrigerants, which has led to ongoing
regulatory scrutiny and phasedown plans in some regions.



Applications of R134a

R134a is predominantly used in automotive air conditioning systems, residential and commercial
refrigeration, vending machines, and industrial cooling. Its versatility and performance have made it a
standard refrigerant for many years, although newer alternatives are emerging due to environmental
regulations. Understanding the proper quantity of R134a to charge into systems is essential for
optimal operation and compliance with environmental standards.

The Importance of an R134a Weight Chart

An R134a weight chart serves as a critical reference for professionals who must handle and charge
refrigerant accurately. Charging an HVAC or automotive system with the correct amount of refrigerant
ensures efficient operation, prevents system damage, and reduces environmental impact. The weight
chart provides information on the net weight of refrigerant contained in cylinders of various sizes,
which is vital for inventory management and charging processes.

Accuracy in Refrigerant Charging

Proper refrigerant charging is necessary to maintain system performance and avoid issues such as
compressor failure or reduced cooling capacity. The R134a weight chart facilitates precise
measurement by correlating cylinder size and refrigerant weight, helping technicians determine how
much refrigerant to add or extract from a system.

Environmental Compliance

Handling refrigerants like R134a is subject to strict environmental regulations to prevent leaks and
emissions that contribute to global warming. Using a weight chart minimizes the risk of overcharging
or undercharging, which can lead to harmful emissions. It also supports compliance with reporting
and handling requirements mandated by agencies such as the Environmental Protection Agency
(EPA).

Interpreting the R134a Weight Chart

The R134a weight chart lists the various standard cylinder sizes alongside their tare weight (empty
cylinder weight) and the net weight of refrigerant they contain. Understanding these components is
essential for accurate refrigerant management.

Tare Weight vs. Net Weight

The tare weight is the weight of the empty cylinder without refrigerant. This information is stamped
on the cylinder and is necessary for calculating the exact amount of refrigerant dispensed. The net
weight refers to the weight of the refrigerant inside the cylinder. By subtracting the tare weight from
the total cylinder weight, technicians can determine how much refrigerant has been used or remains.



Using the Chart for Charging

To charge a system, technicians refer to the manufacturer’s specifications for the required refrigerant
charge in pounds or kilograms. The R134a weight chart helps in selecting the correct cylinder size and
measuring the appropriate refrigerant quantity. This ensures that the system receives the precise
amount of refrigerant, avoiding performance issues and environmental harm.

Common Cylinder Sizes and Weights

R134a refrigerant cylinders come in several standard sizes, each with specified tare and net weights.
Familiarity with these sizes aids in logistical planning and operational efficiency.

Standard Cylinder Sizes

Some of the most common R134a cylinder sizes include:

e 30 Ibs (13.6 kg) cylinders - widely used for automotive service and small commercial
applications.

e 50 Ibs (22.7 kg) cylinders - common in larger refrigeration and air conditioning services.

* 100 Ibs (45.4 kg) cylinders - used for industrial and large-scale HVAC systems.

Weight Specifications

Each cylinder is marked with the tare weight and the filled weight. For example, a 30-pound cylinder
might have a tare weight of approximately 16 pounds, meaning the net refrigerant weight is about 14
pounds. These values can vary slightly depending on the manufacturer and cylinder design, making
the weight chart a reliable reference for accurate measurements.

Practical Applications of the R134a Weight Chart

Beyond serving as a reference for cylinder weights, the R134a weight chart has numerous practical
uses in HVAC and automotive industries.

Inventory Management

Facilities that store and distribute refrigerants can use the weight chart to track inventory levels
accurately. This helps prevent shortages or overstocking and ensures timely replenishment of
refrigerant supplies.



Leak Detection and Recovery

In the event of a refrigerant leak, technicians can use cylinder weight measurements to determine the
amount of refrigerant lost. This information is crucial for repair planning and environmental reporting.
The chart assists in quantifying recovered refrigerant during maintenance or decommissioning of
systems.

System Maintenance and Servicing

During routine servicing, technicians rely on the R134a weight chart to charge systems with the exact
refrigerant amount specified by manufacturers. This not only maximizes system efficiency but also
extends the equipment’s lifespan by preventing improper refrigerant levels.

Safety and Regulatory Considerations

Handling R134a refrigerant requires adherence to safety protocols and regulatory standards to
protect personnel and the environment.

Safe Handling Practices

R134a is non-flammable but can displace oxygen in confined spaces, posing an asphyxiation hazard.
Proper ventilation, use of personal protective equipment (PPE), and adherence to handling guidelines
are essential. The weight chart aids in minimizing exposure by allowing for precise refrigerant
measurement and reducing unnecessary release.

Regulatory Compliance

Regulations such as the Clean Air Act in the United States govern the handling, recovery, and disposal
of refrigerants like R134a. Compliance requires accurate record-keeping of refrigerant weights during
charging and recovery, which the weight chart supports. Certification and training programs for
technicians emphasize understanding these weights to ensure responsible refrigerant management.

Environmental Impact and Future Trends

While R134a remains widely used, its environmental impact has prompted the development of lower-
GWP alternatives. The weight chart continues to be relevant for current systems but professionals
should stay informed about evolving regulations and refrigerant technologies to adapt their practices
accordingly.

Frequently Asked Questions



What is an R134a weight chart?

An R134a weight chart provides the recommended amount of R134a refrigerant to be used in various
air conditioning or refrigeration systems, based on system specifications and capacity.

Why is it important to use an R134a weight chart?

Using an R134a weight chart ensures the correct amount of refrigerant is added to the system, which
is essential for optimal performance, efficiency, and preventing damage to the compressor or other
components.

How do | read an R134a weight chart?

An R134a weight chart typically lists vehicle models or system capacities alongside the recommended
refrigerant weight in ounces or grams. You match your system to the chart to find the correct
refrigerant charge.

Where can | find a reliable R134a weight chart?

Reliable R134a weight charts can be found in vehicle service manuals, manufacturer documentation,
automotive repair websites, or HVAC technical guides.

Can | use an R134a weight chart for different car models?

Yes, but you must use the chart specific to your car's make, model, and year, as refrigerant capacity
varies between vehicles.

What happens if | overcharge or undercharge R134a
refrigerant according to the weight chart?

Overcharging can cause increased pressure leading to system damage, while undercharging reduces
cooling efficiency and can cause the compressor to overheat.

Is the R134a weight chart the same for automotive and
refrigeration systems?

No, automotive and refrigeration systems have different capacities and requirements, so weight
charts are specific to the type of system.

How accurate are R134a weight charts?

R134a weight charts provide recommended values based on manufacturer data and are generally
accurate, but actual system conditions may require slight adjustments.

Can I rely solely on the R134a weight chart to recharge my AC



system?

While the chart is a good guideline, it's best to also use pressure gauges and temperature readings to
ensure proper refrigerant charge.

Does temperature affect the R134a refrigerant weight in the
system?

Temperature can affect refrigerant pressure but not the weight. The weight chart specifies the
amount of refrigerant by weight needed regardless of temperature.

Additional Resources

1. R134a Refrigerant Weight and Charge Chart Guide

This book offers a comprehensive set of charts and tables for understanding the proper weight and
charge specifications of R134a refrigerant in various automotive and HVAC systems. It is an essential
reference for technicians ensuring optimal system performance. The guide includes detailed
explanations of charging methods and safety precautions.

2. Mastering R134a Refrigerant: Weight Charts and Application Techniques

Focused on practical application, this book provides step-by-step instructions for using R134a weight
charts accurately when servicing air conditioning systems. It covers the importance of precise
refrigerant measurements and how to interpret manufacturer specifications. ldeal for HVAC
professionals seeking to enhance their charging accuracy.

3. HVAC Refrigerants: R134a Weight and Capacity Charts Explained

This title breaks down the science behind refrigerant weight charts, explaining how R134a capacity
varies with system size and ambient conditions. It offers clear insights into selecting the correct
refrigerant charge and troubleshooting common issues related to incorrect charging. The book also
includes comparative charts for other refrigerants.

4. Automotive Air Conditioning: R134a Refrigerant Weight Chart and Maintenance

Designed for automotive technicians, this book focuses on the maintenance and repair of car air
conditioning systems using R134a refrigerant. It presents detailed weight charts and guidelines for
selecting appropriate refrigerant amounts based on vehicle types. Additionally, it discusses
environmental considerations and regulations for refrigerant handling.

5. The Essential R134a Refrigerant Weight Chart Handbook

A concise handbook providing quick reference charts for R134a refrigerant weights across a variety of
applications. It is perfect for field technicians needing fast access to critical data during servicing. The
book also covers safety standards and tips for efficient refrigerant charging.

6. Refrigerant Charging Techniques with R134a: Weight Charts and Best Practices

This book delves into best practices for charging HVAC and automotive systems with R134a,
emphasizing the use of accurate weight charts. It includes case studies illustrating the consequences
of overcharging and undercharging. The author also discusses modern equipment and tools to
improve charging precision.

7. Understanding R134a Refrigerant: Weight Charts for HVAC Systems



Targeted at HVAC students and professionals, this educational resource explains the fundamentals of
R134a refrigerant weights and their impact on system efficiency. The charts are accompanied by
theory on thermodynamics and refrigerant behavior under different pressures and temperatures. It
serves as a foundation for mastering refrigerant management.

8. Practical Guide to R134a Refrigerant Weight Charts and System Diagnostics

This practical guide combines weight chart data with troubleshooting tips for diagnosing air
conditioning system issues related to refrigerant charge. It offers detailed instructions on measuring
and adjusting R134a levels for optimal performance. The book is filled with real-world examples and
diagnostic flowcharts.

9. R134a Refrigerant Weight Charts: Environmental and Regulatory Perspectives

Exploring both technical and regulatory aspects, this book discusses the importance of accurate
R134a refrigerant charging in compliance with environmental laws. It provides weight charts
alongside guidelines for reducing refrigerant emissions and handling leaks responsibly. The book is
valuable for professionals committed to sustainable HVAC practices.
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R134a Weight Chart: A Comprehensive Guide

Introduction: Understanding R134a and its Importance

R134a (Tetrafluoroethane) is a widely used refrigerant in various applications, primarily in
refrigeration and air conditioning systems. Its popularity stems from its relatively low ozone
depletion potential (ODP) compared to older refrigerants like CFCs. However, it does possess a
global warming potential (GWP), leading to ongoing research and development of alternative
refrigerants. Understanding the properties of R134a, particularly its weight and density, is crucial
for accurate system design, charging, and maintenance. An R134a weight chart serves as an
essential tool for technicians and engineers involved in these processes, enabling precise
calculations and ensuring optimal system performance and efficiency. This comprehensive guide will
delve into the intricacies of R134a weight charts, explaining their creation, usage, and significance
in various real-world applications.

Chapter 1: Understanding R134a Weight and Density

The weight of R1344, like any substance, is directly related to its mass and volume. However, unlike
solids, the density of R134a (and other refrigerants) is highly dependent on temperature and
pressure. At higher pressures, the refrigerant is more dense, meaning a given volume will weigh
more. Similarly, at lower temperatures, R134a becomes denser. Therefore, accurately determining
the weight requires considering both these factors.

Several methods exist for calculating the weight of R134a:

Using Density Tables: These tables provide the density of R134a at different temperatures and
pressures. Once the density is known, the weight can be calculated using the formula: Weight =
Density x Volume.

Using Psychrometric Charts: These charts offer a visual representation of the relationship between
temperature, pressure, and other properties of R134a, allowing for quick estimations of weight
based on known parameters.

Employing Software and Simulation Tools: Specialized software packages can calculate R134a
weight with high accuracy, considering various factors and eliminating manual calculation errors.

It's crucial to use consistent units throughout the calculations. Common units include kilograms (kg),
pounds (lbs), liters (L), and cubic feet (ft3). Conversion factors should be applied meticulously to
avoid inaccuracies.

Chapter 2: R134a Weight Charts and Tables

R134a weight charts visually represent the relationship between weight, temperature, pressure, and
sometimes volume. Several types of charts exist, each designed for specific applications:

Temperature-Pressure-Weight Charts: These charts show the weight of R134a at various
temperature and pressure combinations for a fixed volume (e.g., the volume of a refrigerant



cylinder). This is one of the most common chart types used in refrigeration system servicing.

Volume-Weight Charts: These charts display the relationship between volume and weight at a
constant temperature and pressure. They are useful when dealing with specific container sizes.

Pressure-Enthalpy (P-h) Diagrams: While not directly showing weight, these diagrams offer a
comprehensive overview of R134a's thermodynamic properties, which can be indirectly used to
estimate weight through density calculations.

Accurate and reliable R134a weight charts are essential tools for refrigeration technicians. They
allow for precise refrigerant charging, ensuring optimal system performance and preventing
undercharging or overcharging, both of which can lead to inefficiencies and potential damage. The
charts should always be sourced from reputable manufacturers or technical publications to
guarantee accuracy and avoid potential safety hazards.

Chapter 3: Applications of R134a Weight Charts in Refrigeration and Air Conditioning

Accurate R134a weight determination is crucial in several aspects of refrigeration and air
conditioning:

System Charging: Determining the correct amount of refrigerant to charge a system is vital. Using a
weight chart helps technicians accurately charge systems based on system size and specifications,
avoiding undercharging (reduced cooling capacity) or overcharging (increased pressure, potential
damage).

Leak Detection: When a leak is suspected, accurately determining the weight loss helps identify the
extent of the leak. Comparing the initial weight to the current weight provides a direct measure of
refrigerant loss.

Troubleshooting: Unexpected performance issues can be related to incorrect refrigerant charge.
Weight charts aid in verifying the correct amount of refrigerant and aid in diagnosing other potential
problems.

System Design: Accurate R134a weight estimations are necessary during the design phase of
refrigeration systems to calculate appropriate piping sizes, compressor capacity, and other crucial
system parameters.

Recovery and Recycling: During the recovery and recycling process of R134a, accurate weight
measurements ensure that the entire refrigerant charge is recovered, minimizing environmental
impact and maximizing the reuse potential.

Chapter 4: Safety Precautions and Handling of R134a

R134a, while less harmful to the ozone layer than older refrigerants, is still a potent greenhouse gas.
Safe handling is crucial:

Proper Ventilation: Always work in a well-ventilated area when handling R134a to avoid exposure to
high concentrations.



Personal Protective Equipment (PPE): Use appropriate PPE, including safety glasses and gloves, to
prevent accidental contact with the refrigerant.

Leak Detection Equipment: Utilize electronic leak detectors to quickly and efficiently identify any
leaks in the system.

Recovery and Recycling: Never release R134a directly into the atmosphere. Always recover and
recycle the refrigerant using appropriate equipment.

Regulatory Compliance: Adhere to all relevant local, national, and international regulations
regarding the handling, storage, and disposal of R134a.

Conclusion: Recap and Future Outlook

Accurate R134a weight determination is a critical aspect of refrigeration and air conditioning
systems. Understanding the factors influencing weight, utilizing appropriate charts and tables, and
practicing safe handling procedures are paramount for efficient operation, system longevity, and
environmental responsibility. While R134a remains a significant refrigerant, the ongoing search for
low-GWP alternatives will continue to shape the industry. This guide provides a foundation for
understanding the importance and application of R134a weight charts. Continuous professional
development and adherence to best practices are crucial for technicians and engineers working with
this vital refrigerant.

FAQs:

1. What is the density of R134a at standard temperature and pressure (STP)? The density varies
significantly with temperature and pressure; there's no single STP density. Consult a density chart
for a specific temperature and pressure.

2. How do I convert R134a weight from kilograms to pounds? Multiply the weight in kilograms by
2.20462 to get the weight in pounds.

3. Can I use an R134a weight chart for other refrigerants? No, each refrigerant has its unique
properties, and weight charts are specific to each refrigerant.

4. What happens if I undercharge or overcharge an R134a system? Undercharging reduces cooling
capacity; overcharging increases pressure, potentially damaging components.

5. Where can [ find reliable R134a weight charts? Refer to manufacturer's specifications, refrigerant
handbooks, or reputable engineering resources.

6. What are the environmental concerns associated with R134a? R134a has a high global warming
potential (GWP), contributing to climate change.

7. What are the safety hazards associated with R134a? While not ozone-depleting, it can displace
oxygen and cause asphyxiation in high concentrations.



8. Is R134a recyclable? Yes, R134a can be recovered and recycled, minimizing environmental
impact.

9. What are the future alternatives to R134a? Several lower-GWP refrigerants are being developed
and implemented as replacements.

Related Articles:

1. R134a Refrigerant Properties: A detailed overview of the thermodynamic and physical properties
of R134a.

2. Refrigeration System Troubleshooting: A guide to diagnosing and fixing common problems in
refrigeration systems, including those related to refrigerant charge.

3. Refrigerant Charging Techniques: Best practices for accurately charging refrigeration systems
with R134a.

4. R134a Leak Detection Methods: An exploration of various techniques used to detect refrigerant
leaks.

5. Environmental Impact of Refrigerants: A discussion of the environmental consequences of using
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refrigerants.

8. Safety Regulations for Refrigerant Handling: An overview of safety regulations and best practices
for handling R134a.

9. Refrigeration System Design and Optimization: How to design efficient and reliable refrigeration
systems using R134a or alternative refrigerants.

r134a weight chart: Schaum's Outline of Thermodynamics for Engineers, 2ed Merle Potter,
Ph.D. Somerton, Craig, 2009-05-20 Tough Test Questions? Missed Lectures? Not Enough Time?
Fortunately for you, there's Schaum's Outlines. More than 40 million students have trusted
Schaum's to help them succeed in the classroom and on exams. Schaum's is the key to faster
learning and higher grades in every subject. Each Outline presents all the essential course
information in an easy-to-follow, topic-by-topic format. You also get hundreds of examples, solved
problems, and practice exercises to test your skills. This Schaum's Outline gives you Practice
problems with full explanations that reinforce knowledge Coverage of the most up-to-date
developments in your course field In-depth review of practices and applications Fully compatible
with your classroom text, Schaum's highlights all the important facts you need to know. Use
Schaum's to shorten your study time-and get your best test scores! Schaum's Outlines-Problem
Solved.

r134a weight chart: Properties Tables Booklet for Thermal Fluids Engineering Stephen Turns,
David Kraige, 2007-08-13 This booklet is an ideal supplement for any course in thermodynamics or



the thermal fluid sciences and a handy reference for the practising engineer. The tables in the
booklet complement and extend the property tables in the appendices to Stephen Turn's
Thermodynamics: Concepts and Applications and Thermal-Fluid Sciences: An Integrated Approach.
In addition to duplicating the SI tables in these books it extends the tables to cover US customary
units as well. The booklet also contains property data for the refrigerant R-134a and properties of
the atmosphere at high altitudes.

r134a weight 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

r134a weight chart: Handbook of Air Conditioning, Heating, and Ventilating Eugene Stamper,
Richard L. Koral, 1979 This comprehensive and acclaimed volume provides a wealth of practical
information on the design, installation, and operation of air conditioning, heating, and ventilating
systems.

r134a weight 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

r134a weight chart: Submarine Exposure Guidance Levels for Selected
Hydrofluorocarbons National Research Council, Commission on Life Sciences, Board on
Environmental Studies and Toxicology, Committee on Toxicology, Subcommittee on Exposure
Guidance Levels for Selected Hydrofluorocarbons, 2000-07-01 As part of the effort to phase out the
use of stratospheric ozone-depleting substances, such as chlorofluorocarbons (CFCs), the U.S. Navy
is considering hydrofluorocarbons (HFCs) as replacements for the CFC refrigerants used aboard its
submarines. Before using the HFCs, the Navy plans to set emergency exposure guidance levels
(EEGLs) and continuous exposure guidance levels (CEGLSs) to protect submariners from health
effects that could occur as a result of accidental releases or slow leaks. In this report, the
Subcommittee on Exposure Guidance Levels for Selected Hydrofluorocarbons of the National
Research Council's (NRC 's) Committee on Toxicology independently reviews the scientific validity of
the Navy's proposed 1-hr and 24-hr EEGLs and 90-day CEGLs for two of the candidate
refrigerants-HFC-236fa and HFC-404a. In addition, the subcommittee reviews the the EEGLs and
CEGL for HFC-23, one of the combustion products of HFC-236fa. This NRC report is intended to aid
the Navy in using HFCs safely.

r134a weight chart: Refrigeration units in marine vessels Prof. Dr.-Ing. A. Hafner, Dr. C.H.



Gabrielii, Dr. K. Widell, 2019-04-02 Fishing vessels can be equipped with energy efficient
refrigeration technology applying natural working fluids. Ammonia refrigeration systems have been
the first choice, but CO2 units have also become increasingly common in the maritime sector in the
last few years. When retrofitting or implementing CO2 refrigeration plants, less space on board is
required and such units allow good service and maintenance. Nowadays, cruise ship owners prefer
CO2 units for the provision refrigeration plants.Ship owners, responsible for the health and safety of
the crew and passengers, must carefully evaluate the usage of flammable low GWP working fluids,
due to a high risk that toxic decomposition products are formed, even without the presence of an
open flame. Suggestions for further work include a Nordic Technology Hub for global marine
refrigeration R&D and development support for key components.

r134a weight chart: VDI Heat Atlas VDI Gesellschaft, 2010-07-21 For more than 50 years, the
Springer VDI Heat Atlas has been an indispensable working means for engineers dealing with
questions of heat transfer. Featuring 50% more content, this new edition covers most fields of heat
transfer in industrial and engineering applications. It presents the interrelationships between basic
scientific methods, experimental techniques, model-based analysis and their transfer to technical
applications.

r134a weight chart: Bulletin de L'Institut International Du Froid , 2008

r134a weight chart: ANSI/IIAR Standard 2-2014 International Institute of Ammonia
Refrigeration, 2014 The new and improved IIAR 2 is the definitive design safety standard of the
ammonia refrigeration industry - IIAR 2 has undergone extensive revision since the 2008 (with
Addendum B) edition was published on December 3, 2012. A major focus of changes made to this
edition has been incorporating topics traditionally addressed in other codes and standards so that
ITAR 2 can eventually serve as a single, comprehensive standard covering safe design of
closed-circuit ammonia refrigeration systems.

r134a weight chart: Just Needs a Recharge Rob Siegel, 2018-04-24 Air conditioning in vintage
cars often falls into disrepair, as owners figure that it never really worked all that well when it was
new, and assume that rejuvenation would be prohibitively expensive. In his new book, Just Needs a
Recharge: The Hack Mechanic Guide to Vintage Air Conditioning, Rob Siegel details exactly what's
needed to resurrect long-dead air conditioning in a vintage car, or install a/c in a car that never had
it. In a level of detail not found in any other automotive a/c book, Rob reveals what you need to know
about flare and o-ring fittings, upgrading to a rotary-style compressor and a parallel-flow condenser,
making or specifying custom hoses, and selecting refrigerant so that the a/c blows cold enough to be
usable. Although the book draws from Rob's BMW experience (with specifics for the BMW 2002 and
3.0CS), and concentrates on vintage a/c systems (those that have flare fittings and originally
contained R12), most of the information applies to any air conditioning system, foreign or domestic,
vintage or modern. Written in Rob's entertaining Hack Mechanic narrative voice, and including 240
photographs and illustrations, the book covers theory, the choice of refrigerant (R12, R134a, other
EPA-approved, non-EPA-approved), legality, tools for a/c work, fittings and sizes, the compressor,
the evaporator assembly and expansion valve or orifice tube, the condenser and fan, the
receiver/drier or accumulator, electrical connections and compressor cycling, connecting and using
manifold gauges, the basic steps for a/c rejuvenation, from-scratch a/c retrofit, making and installing
hoses, flushing the system, pressure-testing and leak detection, evacuating and charging the system
troubleshooting, and other things that heat up the cabin.

r134a weight chart: Two-Phase Flow in Refrigeration Systems Junjie Gu, Shujun Wang,
Zhongxue Gan, 2013-08-17 Two-Phase Flow in Refrigeration Systems presents recent developments
from the authors' extensive research programs on two-phase flow in refrigeration systems. This book
covers advanced mass and heat transfer and vapor compression refrigeration systems and shows
how the performance of an automotive air-conditioning system is affected through results obtained
experimentally and theoretically, specifically with consideration of two-phase flow and oil
concentration. The book is ideal for university postgraduate students as a textbook, researchers and
professors as an academic reference book, and by engineers and designers as handbook.



r134a weight chart: Refrigeration Systems and Applications Ibrahim Dinéer, 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.

r134a weight chart: Standing Operating Procedures for Developing Acute Exposure
Guideline Levels for Hazardous Chemicals National Research Council, Commission on Life
Sciences, Board on Environmental Studies and Toxicology, Committee on Toxicology, Subcommittee
on Acute Exposure Guideline Levels, 2001-06-25 Standing Operating Procedures for Developing
Acute Exposure Guideline Levels for Hazardous Chemicals contains a detailed and comprehensive
methodology for developing acute exposure guideline levels (AEGLs) for toxic substances from
inhalation exposures. The book provides guidance on what documents and databases to use, toxicity
endpoints that need to be evaluated, dosimetry corrections from animal to human exposures,
selection of appropriate uncertainty factors to address the variability between animals and humans
and within the human population, selection of modifying factors to address data deficiencies, time
scaling, and quantitative cancer risk assessment. It also contains an example of a summary of a
technical support document and an example of AEGL derivation. This book will be useful to persons
in the derivation of levels from other exposure routesa€both oral and dermala€as well as risk
assessors in the government, academe, and private industry.

r134a weight chart: Acute Exposure Guideline Levels for Selected Airborne Chemicals
National Research Council, Board on Environmental Studies and Toxicology, Committee on
Toxicology, Subcommittee on Acute Exposure Guideline Levels, 2002-10-07 This book reviews
toxicity documents on five chemicals that can be released in the air from accidents at chemical
plants, storage sites, or during transportation. The documents were prepared by the National
Advisory Committee on Acute Exposure Guideline Levels for Hazardous Substances and were



evaluated for their scientific validity, comprehensives, internal consistency, and conformance to the
1993 guidelines report.

r134a weight chart: Thermodynamics and Energy Conversion Henning Struchtrup, 2014-07-02
This textbook gives a thorough treatment of engineering thermodynamics with applications to
classical and modern energy conversion devices. Some emphasis lies on the description of
irreversible processes, such as friction, heat transfer and mixing and the evaluation of the related
work losses. Better use of resources requires high efficiencies therefore the reduction of irreversible
losses should be seen as one of the main goals of a thermal engineer. This book provides the
necessary tools. Topics include: car and aircraft engines, including Otto, Diesel and Atkinson cycles,
by-pass turbofan engines, ramjet and scramjet; steam and gas power plants, including advanced
regenerative systems, solar tower and compressed air energy storage; mixing and separation,
including reverse osmosis, osmotic power plants and carbon sequestration; phase equilibrium and
chemical equilibrium, distillation, chemical reactors, combustion processes and fuel cells; the
microscopic definition of entropy. The book includes about 300 end-of-chapter problems for
homework assignments and exams. The material presented suffices for two or three full-term
courses on thermodynamics and energy conversion.

r134a weight 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

r134a weight chart: Advances in Materials and Manufacturing Engineering T. Rajmohan,
K. Palanikumar, J. Paulo Davim, 2020-09-21 This book comprises selected papers from the Fourth
International Conference on Materials and Manufacturing Engineering (ICMME 2019). The contents
focus on the latest developments in the synthesis and characterization of new materials, and
highlights the challenges involved in the manufacturing and machinability of different materials.
Advanced and cost-effective manufacturing processes and their applications are also discussed in
the book. In addition, it covers topics like robotics, fluid dynamics, design and development, and
different optimization techniques. The contents of this book will be beneficial to students,
researchers, and industry professionals.

r134a weight chart: Modern Engineering Thermodynamics - Textbook with Tables
Booklet Robert T. Balmer, 2011-01-03 Modern Engineering Thermodynamics - Textbook with Tables
Booklet offers a problem-solving approach to basic and applied engineering thermodynamics, with
historical vignettes, critical thinking boxes and case studies throughout to help relate abstract
concepts to actual engineering applications. It also contains applications to modern engineering
issues. This textbook is designed for use in a standard two-semester engineering thermodynamics
course sequence, with the goal of helping students develop engineering problem solving skills
through the use of structured problem-solving techniques. The first half of the text contains material
suitable for a basic Thermodynamics course taken by engineers from all majors. The second half of
the text is suitable for an Applied Thermodynamics course in mechanical engineering programs. The
Second Law of Thermodynamics is introduced through a basic entropy concept, providing students a
more intuitive understanding of this key course topic. Property Values are discussed before the First




Law of Thermodynamics to ensure students have a firm understanding of property data before using
them. Over 200 worked examples and more than 1,300 end of chapter problems provide an
extensive opportunity to practice solving problems. For greater instructor flexibility at exam time,
thermodynamic tables are provided in a separate accompanying booklet. University students in
mechanical, chemical, and general engineering taking a thermodynamics course will find this book
extremely helpful. Provides the reader with clear presentations of the fundamental principles of
basic and applied engineering thermodynamics. Helps students develop engineering problem solving
skills through the use of structured problem-solving techniques. Introduces the Second Law of
Thermodynamics through a basic entropy concept, providing students a more intuitive
understanding of this key course topic. Covers Property Values before the First Law of
Thermodynamics to ensure students have a firm understanding of property data before using them.
Over 200 worked examples and more than 1,300 end of chapter problems offer students extensive
opportunity to practice solving problems. Historical Vignettes, Critical Thinking boxes and Case
Studies throughout the book help relate abstract concepts to actual engineering applications. For
greater instructor flexibility at exam time, thermodynamic tables are provided in a separate
accompanying booklet.

r134a weight chart: HVAC Tables, Equations and Rules of Thumb Quick-Card ,
2015-10-22 HVAC Tables, Equations & Rules of Thumb Quick-CardThis 6-page guide provides the
basic numbers, flow rates and formulas the plumber and mechanics needs based on 2015
International Mechanical Code (IMC), ASHRAE & SMACNAFeatures: Cooling Load & Factors
Cooling Towers & Condensers Air Conditioning Heating Load, Systems & Factors Heat Exchanger &
Boilers Boilers Steam Piping Systems & Humidification Ventilation, Air Distribution Systems &
Ductwork Fans Energy Efficiency Conversions & Occupancy FactorsPublisher/Edition: Builder's
Book, Inc .10/22/2015ISBN 10: 1622701275 ISBN 13: 9781622701278

r134a weight chart: Thermodynamics William C. Reynolds, Piero Colonna, 2018-09-20 This
concise text provides an essential treatment of thermodynamics and a discussion of the basic
principles built on an intuitive description of the microscopic behavior of matter. Aimed at a range of
courses in mechanical and aerospace engineering, the presentation explains the foundations valid at
the macroscopic level in relation to what happens at the microscopic level, relying on intuitive and
visual explanations which are presented with engaging cases. With ad hoc, real-word examples
related also to current and future renewable energy conversion technologies and two well-known
programs used for thermodynamic calculations, FluidProp and Stan]an, this text provides students
with a rich and engaging learning experience.

r134a weight chart: THERMODYNAMICS: AN ENGINEERING APPROACH, SI Yunus A.
Cengel, Michael A. Boles, Mehmet Kanoglu, 2019-08-18

r134a weight chart: Mechatronics and Manufacturing Engineering J. Paulo Davim, ] Paulo
Davim, 2012-01-10 This book, the first in the Woodhead Publishing Reviews: Mechanical
Engineering Series, is a collection of high quality articles (full research articles, review articles and
cases studies) with a special emphasis on research and development in mechatronics and
manufacturing engineering. Mechatronics is the blending of mechanical, electronic, and computer
engineering into an integrated design. Today, mechatronics has a significant and increasing impact
on engineering with emphasis on the design, development and operation of manufacturing
engineering systems. The main objective of this interdisciplinary engineering field is the study of
automata from an engineering perspective, thinking on the design of products and manufacturing
processes and systems. Mechatronics and manufacturing systems are well established and executed
within a great number of industries including aircraft, automotive and aerospace industries;
machine tools, moulds and dies product manufacturing, computers, electronics, semiconductor and
communications, and biomedical. - A collection of high quality articles with a special emphasis on
research and development in mechatronics and manufacturing engineering - Presents a range of
views based on international expertise - Written by a highly knowledgeable and well-respected
expert in the field



r134a weight chart: Vapor Compression Heat Pumps with Refrigerant Mixtures Reinhard
Radermacher, Yunho Hwang, 2005-06-23 Amidst tightening requirements for eliminating CFC's,
HCFC's, halons, and HFC's from use in air conditioning and heat pumps, the search began for
replacements that are environmentally benign, non-flammable, and similar to the banned
refrigerants in system-level behavior. Although refrigerant mixtures have long been used in
commercial products to improve environmental impact, there are few resources available that
address the use of fluid mixtures in vapor compression systems. Vapor Compression Heat Pumps
with Refrigerant Mixtures provides a comprehensive background and thorough discussion of the
thermodynamics of working fluid mixtures and their applications. It covers the fundamentals of
various refrigeration cycles as well as a basic background in the thermodynamics related to these
mixtures. It also provides important data on heat transfer and pressure drop correlations as well as
critical operational issues related to refrigerant mixtures.

r134a weight chart: Scientific Assessment of Ozone Depletion 2014 National Oceanic And
Atmospheric Adminis, National Aeronautics And Space Administr, 2017-09-08 This document is part
of the information upon which the Parties to the United Nations Montreal Protocol will base their
future decisions regarding ozone-depleting substances, their alternatives, and protection of the
ozone layer. It is the latest in a long series of scientific assessments that have informed the Parties
and contains the policy-relevant major findings of the Assessment's five scientific chapters. Actions
taken under the Montreal Protocol have led to decreases in the atmospheric abundance of controlled
ozone-depleting substances (ODSs), and are enabling the return of the ozone layer toward 1980
levels. This comprehensive volume includes many tables, figures, and charts throughout; and the
appendices include acronyms and abbreviations, listings of authors, contributors, and reviewers
from around the world, and chemical formulas. Related products: NASA and the Environment: The
Case of Ozone Depletion is available here:
https://bookstore.gpo.gov/products/nasa-and-environment-case-ozone-depletion Code of Federal
Regulations, Title 40, Protection of Environment, Pt. 96-99, Revised as of July 1, 2016 can be found
here:
https://bookstore.gpo.gov/products/code-federal-regulations-title-40-protection-environment-pt-96-99
-revised-july-1-2016 Our Changing Atmosphere: Discoveries from EOS Aura (Booklet) -reduced list
price while supplies last available here:
https://bookstore.gpo.gov/products/our-changing-atmosphere-discoveries-eos-aura-booklet

r134a weight chart: Schaums Outline of Thermodynamics for Engineers, Fourth Edition
Merle C. Potter, Craig W. Somerton, 2019-10-22 Publisher's Note: Products purchased from Third
Party sellers are not guaranteed by the publisher for quality, authenticity, or access to any online
entitlements included with the product. Tough Test Questions? Missed Lectures? Not Enough Time?
Fortunately, there’s Schaum’s. More than 40 million students have trusted Schaum’s to help them
succeed in the classroom and on exams. Schaum'’s is the key to faster learning and higher grades in
every subject. Each Outline presents all the essential course information in an easy-to-follow,
topic-by-topic format. You also get hundreds of examples, solved problems, and practice exercises to
test your skills. Schaum’s Outline of Thermodynamics for Engineers, Fourth Edition is packed with
four sample tests for the engineering qualifying exam, hundreds of examples, solved problems, and
practice exercises to test your skills. This updated guide approaches the subject in a more concise,
ordered manner than most standard texts, which are often filled with extraneous material. Schaum’s
Outline of Thermodynamics for Engineers, Fourth Edition features: ¢ 889 fully-solved problems * 4
sample tests for the engineering qualifying exam ¢ An accessible review of thermodynamics
Chapter on refrigeration cycles * Nomenclature reflecting current usage * Support for all the major
leading textbooks in thermodynamics * Content that is appropriate for Thermodynamics,
Engineering Thermodynamics, Principles of Thermodynamics, Fundamentals of Thermodynamics,
and Thermodynamics I & II courses PLUS: Access to the revised Schaums.com website and new app,
containing 20 problem-solving videos, and more. Schaum’s reinforces the main concepts required in
your course and offers hundreds of practice exercises to help you succeed. Use Schaum’s to shorten



your study time-and get your best test scores! Schaum’s Outlines—Problem solved.

r134a weight chart: EPA 608 Study Guide Hvac Training 101, 2019-12-06 HVAC Training
101 is a site visited by over 100,000 enthusiasts monthly, who are interested in becoming HVAC
technicians. The site initially began as the passion project of a retired HVAC technician. The site
quickly gained popularity, building a strong community of aspiring HVAC technicians. Currently, it is
managed by a team of ex-HVAC technicians with decades of experience in the industry. Head over to
HVACTraining101.Com to learn more. We began by writing about how to become certified as an
HVAC technician. With rules and certifications varying for each state, it was a challenging task. We
had a few friends in other states help us out, but for some states, we had to dig really deep to find
the information needed. Our audience at the time was very happy with the information we provided.
At this point, we started getting many questions about EPA 608 certification. Once you get the
education and experience needed to become a technician, prospective employers will ask for
certification to handle refrigerants. When we started writing about how to become certified, viewers
again requested we write a study guide to help them prepare for the 608 exams. The study guides
out there were dense and had much more information than was needed to pass the test. This
inspired us to embark on a journey to write the simplest study guide for the EPA 608 exam, which
would still cover all the necessary information. We hope we have achieved our intended objective.
The journey to becoming an HVAC technician can be long and arduous. We congratulate you on
taking this path and wish you the best in cracking the EPA 608 exam.

r134a weight chart: Refrigeration and Air Conditioning ARORA, RAMESH CHANDRA,
2012-03-30 This textbook offers a comprehensive introduction to the theoretical principles and
practical aspects of refrigeration and air conditioning systems. Written by a teacher with 30 years
experience, this work is intended to provide students with a deeper understanding and a firm grasp
of the basic principles of this exciting subject area. This text is ideally suited for undergraduate
education in mechanical engineering programmes and specialised postgraduate education in
thermosciences. The text begins by reviewing, in a simple and precise manner, the physical
principles of three pillars of refrigeration and air conditioning - thermodynamics, heat transfer, and
fluid mechanics. Following an overview of the history of refrigeration, subsequent chapters provide
exhaustive coverage of the principles, applications and design of several types of refrigeration
systems and their associated components, such as compressors, condensers, evaporators, and
expansion devices. Refrigerants are examined in a separate chapter. The second part of the book,
beginning with the historical background of air conditioning, discusses the subject of psychrometrics
at the heart of understanding the design and implementation of air conditioning processes and
systems, which are subsequently dealt with in later chapters. It also explains the design practices for
cooling and heating load calculations. Each chapter contains several worked-out examples that
clarify the material discussed and illustrate the use of basic principles in engineering applications.
Each chapter also ends with a set of review questions.

r134a weight chart: Heat and Mass Transfer Hans Dieter Baehr, Karl Stephan, 2006-08-02
This book provides a solid foundation in the principles of heat and mass transfer and shows how to
solve problems by applying modern methods. The basic theory is developed systematically, exploring
in detail the solution methods to all important problems. The revised second edition incorporates
state-of-the-art findings on heat and mass transfer correlations. The book will be useful not only to
upper- and graduate-level students, but also to practicing scientists and engineers. Many worked-out
examples and numerous exercises with their solutions will facilitate learning and understanding, and
an appendix includes data on key properties of important substances.

r134a weight chart: Handbook of Energy Audits Albert Thumann, William J. Younger, 2003
Now there is a comprehensive reference to provide tools on implementing an energy audit for any
type of facility. Containing forms, checklists and handy working aids, this book is for anyone
implementing an energy audit. Accounting procedures, rate of return, analysis and software
programs are included to provide evaluation tools for audit recommendations. Technologies for
electrical, mechanical and building systems are covered in detail.




r134a weight chart: Air Conditioning and Refrigeration Rex Miller, Mark Miller, 2006-04-20 BE
AN AC AND REFRIGERATION ACE- NO MATTER WHAT YOUR PRESENT LEVEL OF SKILL! Air
Conditioning and Refrigeration helps you understand today's cooling and climate control systems-so
expertly that you can use it as the foundation for a career! Clear instructions-with over 800
photographs and illustrations-offer step-by-step guidance to learning the trade for students,
professionals, and homeowners who want to do their own installations or repairs. LEARN WITH THE
PROS Written by experienced teachers Rex and Mark R. Miller-whose Carpentry & Construction has
been a building classic for more than 25 years-Air Conditioning and Refrigeration has all the
task-simplifying details you need for any project. In the popular Miller style, this complete and
current guide helps: New and student technicians. Build on-the-job skills and the knowledge needed
to succeed in a fast-growing, lucrative field. AC and refrigeration pros. Refine and update skills, with
full information on the latest cost-cutting technologies, refrigerants, and tools. Do-it-yourselfers and
homeowners. Make expert equipment and tool choices and achieve superior results, economically.
Service personnel, technicians, contractors, engineers, and facility managers. Find up-to-date
information on codes, standards, safety tips, and methods. Anyone who needs clear, illustrated,
step-by-step instructions for efficient, cost-effective, and current methods in choosing, installing,
maintaining, troubleshooting, servicing, and repairing today's AC and refrigeration equipment.

r134a weight 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

r134a weight chart: Gene Expression Programming Candida Ferreira, 2006-08-29 This book
describes the basic ideas of gene expression programming (GEP) and numerous modifications to this
powerful new algorithm. It provides all the implementation details of GEP so that anyone with
elementary programming skills will be able to implement it themselves. The book includes a
self-contained introduction to this new exciting field of computational intelligence. This second
edition has been revised and extended with five new chapters.

r134a weight chart: Heat Transfer Equipment Design R. K. Shah, Eleswarapu Chinna
Subbarao, R. A. Mashelkar, 1988-07-01

r134a weight chart: Automotive Engineering , 1991

r134a weight chart: Principles of Refrigeration W. B. Gosney, 1982-07-30

r134a weight chart: Handbook of Heat Transfer Warren M. Rohsenow, 1973

r134a weight chart: Heat transfer Yunus Ali Cengel, 2003

r134a weight chart: Journal of Heat Transfer, 2008

r134a weight chart: Refrigerant Tracking Spreadsheet Journals for All Staff, 2017-07-08
Blank Refrigerant Log Get Your Copy Today! Large Size 8.5 inches by 11 inches Enough Space for
writing Include Sections for: Date Serial Number Refrigerant's Name Purchase Date Cylinder Label
Technician's Name Address Phone Number Email Work Done Weight before and after Work Notes
Buy One Today and have a record of your Refrigerant
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