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This manual is intended to assist engineers and technicians
with a background of use of temperature, pressure, humidity,
air flow, and flue gas instruments, to interpret their readings of
field measurements. This determination will indicate the
deficiencies of the system tested and methods of correction.
Improvement of operation nearly always results in reduction
of utility costs.
Designed for quick reference and on-the-job use, Gary K.
Skimin's Technician's Guide to HVAC Systems packs fieldtested solutions to servicing and selecting the full range of
residential and light commerical HVAC systems. You'll
discover practical tips and techniques for virtually every
aspect of HVAC technology--from estimating the proper size
of air ducts, fans, water pipes, and fittings to meeting air
quality requirements with filters. Over 100 how-to illustrations,
diagrams, tables, and photos make finding the right solution
even easier. Skimin offers expert advice on: building heat
losses and gains; insulation; air and water flow;
commissioning, testing, and balancing; water source heat
pumps; refrigerant regulations; ventilation systems; humidity
control; much, much more.
Testing and Balancing HVAC Air and Water SystemsThe
Fairmont Press, Inc.
Direct Digital Control Systems: Application · Commissioning
offers an insightful examination of the critical role of the DDC
system in the commissioning process. Included is solid
coverage of microprocessor-based control systems combined
with the protocols and procedures needed to effectively
integrate DDC system validation into systems commissioning.
This field handbook is an everyday reference on Direct Digital
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Control for commissioning personnel. Whether designer,
contractor, air balancer, technician, vendor, commissioning
agent, owner, operator or student, increasing one's
knowledge of DDC control systems will directly improve
project performance.
For Residential and Commercial HVAC Applications.
Thoroughly revised, this book provides the reader with an
understanding of the principles and practices of testing and
balancing (TAB) heating, ventilating, and air conditioning
(HVAC) air and water systems. For the novice and the
experienced testing and balancing technician, it is a field
reference book of procedures, equations, and information
tables. Divided into five parts, Part I has general and specific
balancing procedures for constant air volume systems,
variable air volume systems, return air systems, and fans and
fan performance. Part II covers testing and balancing fume
hood systems and cleanrooms, commissioning HVAC
systems, centrifugal pumps and pump performance, analog
and digital controls and water balancing procedures using
flow meters, system components, and temperatures. Part III
covers fans, pumps, air distribution, water distribution,
motors, electrical, fluid flow, psychrometrics, refrigeration, and
instrument usage and care. Part IV includes equations and
tables. New to this edition, Part V has information and
additional test and balance procedures and graphics for
chapters 1-7 and 13-14. TAB Data and Test forms are in the
new addendum as well. • Provides the readers with revised
information about the principles and practices of testing and
balancing (TAB) heating • Represents a field reference guide
for both the novice and experienced testing and balancing
technician • Includes a new section with information and
additional test and balance procedures and graphics
This fully revised and updated edition of this classic best
selling reference provides all the information you will need to
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evaluate and balance the air and water sides of any HVAC
system. The third edition adds new chapters on testing and
balancing clean rooms and HVAC system commissioning.
Every aspect of testing, adjusting and balancing is
addressed, including all types of instruments required, and
specific methods to adjust constant volume, single zone, dual
duct, induction, and variable air volume systems. Complete
details are provided for the full scope of system components,
including fans, pumps, motors, drives, and electricity, as well
as for balancing devices and instrument usage. All needed
equations and a variety of useful conversion tables are
included.
This fully revised and updated edition of this classic
bestselling reference provides all the information needed to
evaluate and balance the air and water sides of any HVAC
system. The third edition adds new chapters on testing and
balancing clean rooms and HVAC system commissioning.
The book addresses every aspect of testing, adjusting and
balancing, including all types of instruments required and
specific methods to adjust constant volume, single zone, dual
duct, induction, and variable air volume systems. The author
provides complete details for the full scope of system
components, including fans, pumps, motors, drives, and
electricity, as well as for balancing devices and instrument
usage. The book also includes all necessary equations and a
variety of useful conversion tables.
This reference is designed to bring you up to speed with the
latest, most advanced estimating techniques in the industry.
You'll find numerous quick-reference tables that eliminate
many calculations that you previously did yourself.
This thoroughly revised book will provide the reader with an
understanding of the principles and practices of testing and
balancing (TAB) heating, ventilating and air conditioning
(HVAC) air and water systems. It is for anyone interested in
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testing and balancing. For the novice and the experienced
testing and balancing technician it is a field reference book of
procedures, equations, and information tables. For those
interested in getting into TAB or are new to the HVAC
industry it is a text for learning more about HVAC systems
and testing and balancing. For the mechanical engineer,
building owner, facility manager, commissioning agency or
energy manager this book can be used for teaching TAB,
writing more effective specifications, and learning about TAB
and how it interacts with system commissioning, indoor air
quality and energy management. It is the intent of this book to
improve the communications between owners, mechanical
engineers, designers, vendors, contractors, TAB engineers,
supervisors, and technicians to ensure that HVAC systems
are being thoroughly tested and balanced. This book is used
in test and balance self-study courses, in-house training
programs, seminars, and other training formats as
preparation for TAB certification, and as a text in colleges and
technical schools. The sixth edition has general and specific
testing and balancing procedures for constant air volume
systems, variable air volume systems, return air and exhaust
air systems, positive and negative pressure conditioned
spaces, and fans and fan performance in Chapters 1 through
9. Chapters, 10-12, cover testing and balancing fume hood
systems and cleanrooms and commissioning HVAC systems.
Chapters 13 and 14 provide information on water systems
and centrifugal pumps including water balancing procedures
using flow meters, system components and temperatures,
and water pumps and pump performance. Chapter 15
reviews analog and digital controls. Chapters 16-20 cover
terminology for fluid flow, psychrometrics, refrigeration, air
distribution, water distribution, fans and pumps, motors,
electrical, and instrument usage and care. Chapters 21 and
22, are equations and tables.
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People spend most of their time indoors, and indoor air
pollutants can cause both long and short term health effects.
Awareness of indoor air pollution as an environmental issue,
however, is relatively new. This book has been prepared to
offer an up-to-date, comprehensive reference manual on
indoor air quality to scientists and professionals active in this
area. The intention of the book is to bring together a
collection of contributions from specialists in the specific
disciplines of indoor air quality, covering all points of view
from various angles, from building design and building
sciences, to health effects and medical diagnosis, toxicology
of indoor air pollutants, and air sampling and analysis. One of
the characteristics of this book is the multidisciplinary
approach that integrates the expertise of medical doctors,
architects, engineers, chemists, biologists, physicists and
toxicologists. The resulting product is of great educational
value and recommended for consultation as well as teaching
purposes. The panel of conrtibuting authors includes top
experts on indoor air worldwide, who have participated in
international workshops and led the development of indoor air
sciences over the recent years.
From complete system design to testing and balancing to
troubleshooting, this practical handbook examines all aspects
of variable air volume (VAV) systems for heating, ventilating
and air conditioning systems. The author has incorporated his
own hands-on expertise into this concise presentation which
guides the reader in applying the "tricks of the trade" for
reducing installation and operating costs while increasing
occupant comfort. Variable air volume applications are
examined in detail for dual duct, multizone, terminal bypass
fan powered, and other commonly used types of systems.
You will learn effective methods of varying fan volume,
calibrating pneumatic and electronic boxes, and applying the
various types of VAV control systems. A wide range of topics
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are addressed, including temperature, pneumatics, direct
digital control, coil controls, morning warmup and night
heating, VAV point list, fan tracking, fume hood applications,
and conversion of existing systems to VAV. A comprehensive
chapter on cost estimating has been added to this second
edition.
Developed over the course of many years of on-the-job
projects involving HVAC energy auditing, testing/balancing
and cost estimating, and refined through feedback from
thousands of engineers and technicians who have used
them, the forms contained in this manual are concise,
comprehensive, and optimally organized for easy reference.
Complete sets of forms are provided for all aspects of testing
and balancing, energy auditing, indoor quality diagnosis, and
load calculations. The first edition, entitled HVAC Energy
Audit & Balancing Forms Manual compiled these time-saving
forms for the first time in a single reference. This enhanced
second edition adds a new chapter on technical
management, providing procedures for achieving thorough,
systematic and accurate problem solving, troubleshooting and
decision making in building systems management and
contracting.
DESIGN and PLANNING of Research and Clinical
LABORATORYFACILITIES In this primer/professional
reference, Leonard Mayer demystifiesone of the most
complex architectural specialties. An architectwith more than
thirty-three years' experience as a master plannerand
programmer of laboratories and clinical facilities, Mr.
Mayeroffers a comprehensive overview of the fundamental
issues relatedto laboratory planning and design. He also
provides designers witha clear and rational framework
through which to approach thishighly challenging and
rewarding design specialty. A superblearning tool for students
and professionals just getting startedin lab design and a
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valuable one-volume reference for theexperienced
professional, Design and Planning of Research andClinical
Laboratory Facilities features: * Step-by-step guidance
through the complex maze of codes,specifications, standards,
and official guidelines, relating to theplanning, design, and
construction processes * New and updated design criteria
based on the most recent laws andregulations * Master plans,
facility programs, functional programs andrequirements
programs for a wide variety of scientific and
medicaldisciplines and support facilities * Comprehensive lists
of relevant codes, regulations, standards,guidelines, and
important architectural, structural, mechanical,electrical, and
plumbing criteria Research and clinical laboratory facilities
are, perhaps, the mostcomplex structures to plan and design.
Intimidated by a vast andseemingly impenetrable body of
codes, regulations, and designcriteria pertaining to lab design
and construction, manyarchitects, unfortunately, choose to
avoid what can be one of themost profitable and
professionally rewarding areas ofspecialization. Written by an
architect with more than thirty-three years ofexperience as a
master planner and programmer of laboratories andclinical
facilities, this book demystifies the process oflaboratory
planning and design. It provides a comprehensiveoverview of
the fundamental issues related to laboratory design andoffers
readers detailed, step-by-step guidance through the
complexmaze of design specifications and codes, standards,
and officialguidelines that must be addressed during the
programming, planning,design, and construction process.
Focusing mainly on laboratory programming, planning, and
designcriteria for "wet" laboratory environments, Leonard
Mayer providesexamples from numerous master plans,
facility programs, functionalprograms and requirements
programs applicable to a wide variety ofscientific and medical
disciplines, and related facilities. Relatedfunctions and
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activities include administrative offices, computercenters, core
service and support, building services facilities,and more. He
presents new and updated design criteria based onrecent
laws and regulations and supplies readers with
comprehensivelists of relevant codes, regulations, standards,
guidelines, andarchitectural, structural, mechanical, electrical,
and plumbingcriteria. Design and Planning of Research and
Clinical Laboratory Facilitiesis an excellent primer for
architecture students and newcomers tothe field, as well as
an indispensable single-volume reference forexperienced
professionals. It is also an invaluable resource forresearchers
and investigators, facility planners and managers,plant
engineers, and all others involved with the
design,construction, maintenance, and administration of
laboratoryfacilities.
All too often the assessment of structural vulnerability is
thought of only in terms of security upgrades, guards, and
entrance barriers. However, in order to fully ensure that a
building is secure, the process of design and construction
must also be considered. Building Vulnerability Assessments:
Industrial Hygiene and Engineering Concepts focuses on the
range of vulnerabilities that can and should be addressed
from design implementation through securing a building from
intrusion from all types of threats. Customized
Recommendations for Individual Structures The book begins
with an outline for vulnerability assessments conducted either
in-house or in coordination with a third party. The text is
presented in a way that facilitates modifications for an
organization’s particular needs. The authors present
summaries of regulations that are used to determine if
chemicals create a risk to off-site locations or constitute a
homeland security vulnerability. They also discuss physical
security and chemical, biological, and radioactive (CBR)
threat potentials. Highlights the Threat of Biological
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Contamination The remainder of the book discusses control
systems to reduce vulnerabilities, emphasizing ventilation
system controls. Since a building or facility which is already
contaminated is easier to contaminate further, the authors put
a heavy focus on new, latent, and residual chemical and
biological contamination within building infrastructures. The
book concludes by presenting basic emergency planning
recommendations and offering recommendations for
assessment programs and emergency drills. This volume,
comprising the wisdom of scientists and engineers who have
dealt in the past with building and site failures, assists future
designers and operations and emergency planners in making
decisions that may lessen the impact of emergencies and
help to prevent them from occurring in the first place. By
taking a multi-faceted approach to building security, those
charged with protecting a structure’s vulnerability can help to
ensure that crisis is averted.
A graphic technical manual in binder format for the visual
learner. Written in short descriptive form with hundreds of
photos, diagrams, schematics, forms, charts, and graphs this
comprehensive text can be a stand-alone book or as a
supplement to my best-selling TAB books Testing and
Balancing HVAC Air and Water Systems.
This handbook discusses biological risk engineering, an
extension of industrial hygiene that involves the assessment,
control, and decontamination of indoor biological risks. The
book synergizes the knowledge of experts in various fields,
from law to toxicology, to provide a compendium of
information for applying science to limit biological risk.
Biological Risk Engineering Handbook: Infection Control and
Decontamination begins with a microbiological dictionary,
using pictures to illustrate the basic morphology and culture
appearance of fungi, bacteria, viruses and prions. The text
then reviews sampling and laboratory procedures to ensure
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coordination between sampling teams and their ultimate
receiving laboratory. The contributing authors further examine
interpretation issues associated with toxicological studies and
risk assessment in hopes of providing further impetus for
synergistic studies related to risk assessment and
management of biohazardous agents. Other topics include
ventilation design, infection control, and the use of biocides.
The discussion of Legionella control and cooling towers
serves as a case study of how design, maintenance, and
decontamination should be a seamless process. The
contributors also discuss patent utility requirements,
insurance processes, laws, and current regulations, including
a chapter on Tuberculosis that compares OSHA and CDC
guidelines. Finally, security is addressed from the standpoint
of both homeland security in the United States and the
security of individual laboratories. From assessment methods
to design options, Biological Risk Engineering Handbook
presents state-of-the-art techniques and practices to
measure, control, and contain human exposure to biological
contaminants. With the concern of biological risk on the rise
and the emerging fear today of biological warfare, this
handbook allows you to move into the future armed with the
information needed to limit this threat.
The complete guide to building technology This
comprehensive guide provides complete coverage of every
aspect of the building technologist's profession. It details
design and installation procedures, describes all relevant
equipment and hardware, and illustrates the preparation of
working drawings and construction details that meet project
specifications, code requirements, and industry standards.
The author establishes procedures for professional field
inspections and equipment operations tests, provides realworld examples from both residential and nonresidential
construction projects, and makes specific references to code
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compliance throughout the text. This new edition incorporates
changes in building codes, advances in materials and design
techniques, and the emergence of computer-aided design
(CAD), while retaining the logical structure and helpful special
features of the first edition. More than 1,100 drawings, tables,
and photographs complement and illustrate discussions in the
text. Topics covered include: * Heating, ventilating, and air
conditioning systems- equipment and design * Plumbing
systems- equipment and design * Electrical and lighting
systems- equipment and design * Testing, adjusting, and
balancing procedures for all building systems * Every aspect
of the building technologist's profession, from the creation of
working drawings through on-site supervision and systems
maintenance Extensive appendices include conversion
factors; duct design data; test report forms for use in field
work; design forms and schedules for electrical, HVAC, and
plumbing work; and more.

This reference provides you with all the procedures and
information you will need to evaluate and balance the air
and water side of any HVAC system.
This comprehensive, hands-on manual covers all of the
procedures necessary to fine-tune HVAC/R systems for
optimum operating efficiency. Easy-to-follow guidelines
and worksheets guide readers through each step of the
process, giving them the tools they need to assure that
equipment can operate at peak efficiency as designed by
the manufacturer. The full spectrum of systems and
equipment are covered, including electric heating, gas
heating, oil burners, air conditioning systems, heat
pumps, and refrigeration equipment. A wealth of helpful
diagrams, illustrations, estimating tools, and worksheets
are also provided. Multiple tear-out copies of each
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worksheet are provided for use on the job.
Contamination control standards and techniques for all
phases of the production of high-technology products are
spelled out in this applications-orientated guide. Practical
cleaning methods for products and process fluids are
accompanied by tips on selecting operations based on
economy and efficiency. Explanations of contaminant
measurement devices cover operation, error sources
and remedial methods. Engineers will find vital data on
contaminant sources, as well as coverage of operations
and procedures that aggravate contaminant effects.
This standard is to establish a uniform and systematic
set of procedures for the performance of the testing,
adjusting and balancing of environmental or heating,
ventilating and air conditioning (HVAC) systems.
Provides the latest information about indoor air quality
problems and how to prevent and correct them. Packed
with valuable information on how to: develop an indoor
air quality building profile; create an indoor air quality
management plan; identify causes and solutions to
problems as they occur, and identify appropriate control
strategies. Special sections cover: air quality sampling;
heating, ventilating, and air conditioning systems; mold
and moisture problems, and much more. In looseleaf
binder with tabbed dividers.
This book assumes that students have a working
knowledge of HVAC systems, automatic control systems,
practical mathematics, and mathematical equations.
Anyone without this knowledge will have difficulty in
mastering this material.-Introd. This book covers what
the beginning Testing, Adjusting, and Balancing
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Technician needs to know to start balancing HVAC
systems.-Unit 1.

Establishes a uniform and systematic set of
procedures for the performance of the testing,
adjusting and balancing of environmental or Heating,
Ventilating and Air Conditioning (HVAC) systems.
The easy way to keep your HVAC systems
humming. Meet the demand for better quality and
efficiency in air systems by mastering the latest TAB
(testing, adjusting, and balancing) techniques in the
Third Edition of HVAC Testing, Adjusting, and
Balancing Manual, by John Gladstone and W. David
Bevirt. This time-saving productivity tool puts at your
fingertips proven TAB methodologies, equations,
and calculations for system balancing, controls,
clean rooms, sound vibration and more. It's the only
resource you need to: balance air and water
distribution systems; adjust the total system to
provide specified quantities; perform accurate
electrical measurements; establish quantitative
performance of all equipment; verify automatic
controls; measure sound and vibration with complete
confidence; and much more.
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