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This resource provides a comprehensive look into quantitative energy calculations, detailing the 
methods and principles required to accurately measure and analyze energy consumption. It explores 
practical strategies for energy conservation, highlighting how precise calculations inform effective 
decisions for reducing energy waste and improving overall energy efficiency. Understanding these 
concepts is crucial for both environmental sustainability and economic operational benefits.

Educators can use these resources to enhance their classroom content.
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Simple Solutions to Energy Calculations: Fourth Edition

Updated with new material on thermodynamics that provides a blueprint on controlling energy use 
in buildings, this reference will save countless hours doing energy feasibility studies and associated 
calculations. The author, a practicing engineer, will share with you his secrets for simplifying complex 
energy calculations, and show you how to use his unique, time-saving methods. You'll learn how to 
cut through the maze of detail using concise, innovative decision-making tools to determine whether 
you should invest real time and money into developing details of a project under consideration. Key 
topics covered include "energy myths and magic," the walk-through audit, lighting, pumps, fans, motors, 
insulation, fuel switching, heat recovery, HVAC and a summary of energy calculations.

Simple Solutions to Energy Calculations 4th edition

Developed by a practicing engineer, this indispensable reference will save you countless hours doing 
energy feasibility studies and associated calculations. The author will share with you his secrets for 
simplifying complex energy calculations, and show you how to use his unique, time-saving methods. 
You'll learn how to cut through the maze of detail using concise, innovative decision-making tools to 
determine whether you should invest real time and money into developing the details of a project under 
consideration. Numerous energy projects involving pumps, fans, motors, HVAC retrofits, insulation, and 
heat recovery are covered, with complete calculation details and solutions methodology presented. 
The third edition adds new material on "energy myths" associated with energy calculations and 
conservation.

Effects of Internal Gain Assumptions in Building Energy Calculations
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The utilization of direct solar gains in buildings can be affected by operating profiles, such as schedules 
for internal gains, thermostat controls, and ventilation rates. Building energy analysis methods use 
various assumptions about these profiles. This paper describes the effects of typical internal gain 
assumptions in energy calculations. The results of this study indicate that calculations of annual heating 
and cooling loads are sensitive to internal gains, but in most cases are relatively insensitive to hourly 
variation in internal gains.

Energy Calculations and Problem Solving Sourcebook

Based on the Body of Knowledge, this book is designed to serve as a practical guide for energy 
professionals preparing to take AEE’s Certified Energy Manager® (CEM®) examination. The reference 
presents an overview of the specific areas of expertise referenced in the current Body of Knowledge in 
a guided preparatory format, including detailed, specifically targeted reference materials. The full scope 
of energy calculations and problem solving strategies which must be mastered are presented, covering 
relevant codes and standards, energy accounting and economics, electrical, lighting and HVAC 
systems, motors and drives, industrial systems, building envelope, building automation and control 
systems, renewable energy, boiler and steam systems, thermal storage, maintenance, commissioning, 
alternative financing, and much more. Green Building, LEED and Energy Star programs are also 
addressed. The appendix provides a broad range of useful reference tables, as well as mathematical 
formulas specific to each specific area of energy management addressed. While aimed at those taking 
the ANSI-certified CEM exam, this text is also an excellent reference to be used throughout an energy 
manager’s professional career.

Handbook of Energy Data and Calculations

Handbook of Energy Data and Calculations: Including Directory of Products and Services provides 
a comprehensive review of practical energy problems. This manual is organized into four sections. 
Section A contains data charts and tables relevant to the field of practical energy. Section B covers 
theoretical background, product technology, case histories, and calculation procedures. Section C is 
composed of directory of products and services. Bibliography and sources comprise Section D. This 
contribution to energy education will be very helpful to 'energy executive' engaged in this field.

Energy Management Handbook, Fifth Edition

Originally published two decades ago, the Energy Management Handbook has become recognized 
as the definitive stand-alone energy manager's desk reference, used by thousands of energy man-
agement professionals throughout the industry. Known as the bible of energy management, it has 
helped more energy managers reach their potential than any other resource. Completely revised and 
updated, the fifth edition includes new chapters on building commissioning and green buildings. You'll 
find in-depth coverage of every component of effective energy management, including boiler and 
steam system optimization, lighting and electrical systems, HVAC system performance, waste heat 
recovery, cogeneration, thermal energy storage, energy management control systems, energy systems 
maintenance, building envelope, industrial insulation, indoor air quality, energy economic analysis, 
energy procurement decision making, energy security and reliability, and overall energy management 
program organization. You'll also get the latest facts on utility deregulation, energy project financing, 
and in-house vs. outsourcing of energy services. The energy industry has change radically since the 
initial publication of this reference over 20 years ago. Looking back on the energy arena, one thing 
becomes clear: energy is the key element that must be managed to ensure a company's profitability. 
The Energy Management Handbook, Fifth Edition is the definitive reference to guide energy managers 
through the maze of changes the industry has experienced.

Thermal Energy Storage for Sustainable Energy Consumption

Çukurova University, Turkey in collaboration with Ljubljana University, Slovenia and the International 
Energy Agency Implementing Agreement on Energy Conservation Through Energy Storage (IEA 
ECES IA) organized a NATO Advanced Study Institute on Thermal Energy Storage for Sustainable 
Energy Consumption – Fundamentals, Case Studies and Design (NATO ASI TESSEC), in Cesme, 
Izmir, Turkey in June, 2005. This book contains manuscripts based on the lectures included in the 
scientific programme of the NATO ASI TESSEC.

Life-cycle Costing



Fundamentals of Building Energy Dynamics assesses how and why buildings use energy, and how 
energy use and peak demand can be reduced. It provides a basis for integrating energy efficiency and 
solar approaches in ways that will allow building owners and designers to balance the need to minimize 
initial costs, operating costs, and life-cycle costs with need to maintain reliable building operations and 
enhance environmental quality both inside and outside the building. Chapters trace the development of 
building energy systems and analyze the demand side of solar applications as a means for determining 
what portion of a building's energy requirements can potentially be met by solar energy. Following 
the introduction, the book provides an overview of energy usepatterns in the aggregate U.S. building 
population. Chapter 3 surveys work onthe energy flows in an individual building and shows how these 
flows interact to influence overall energy use. Chapter 4 presents the analytical methods, techniques, 
and tools developed to calculate and analyze energy use in buildings, while chapter 5 provides an 
extensive survey of the energy conservation and management strategies developed in the post-energy 
crisis period. The approach taken is a commonsensical one, starting with the proposition that the 
purpose of buildings is to house human activities, and that conservation measures that negatively 
affect such activities are based on false economies. The goal is to determine rational strategies for the 
design of new buildings, and the retrofit of existing buildings to bring them up to modern standards 
of energy use. The energy flows examined are both large scale (heating systems) and small scale 
(choices among appliances). Solar Heat Technologies: Fundamentals and Applications, Volume 4

Fundamentals of Building Energy Dynamics

Energy and Urban Built Form contains the papers that were presented at the International Seminar 
on Urban Built Form and Energy Analysis, held at Darwin College in Cambridge on June 26 and 
27, 1986. The seminar focused on energy use in the built environment at an intermediate scale, 
between individual buildings and cities, where urban and architectural factors interact. It also covers 
the simulation and analysis of the performance of groups of buildings, from city blocks and industrial 
developments to mixed-use urban developments, housing estates, and stocks of buildings such as 
schools and houses. Organized into four parts encompassing 13 chapters, this volume describes 
techniques for calculating and minimizing energy consumption in groups of buildings, cities or entire 
regions. It first provides an overview of mathematical models, as well as approaches to the computation 
of the energy demand or energy-related properties of housing designs or groups of buildings. It 
then explores the politics of energy and the built environment, the mechanisms by which technical 
developments may be translated into effective action, and the energy efficiency of the urban built form. 
The reader is also introduced to passive solar scenarios for the UK domestic sector, intermediate-scale 
energy initiatives in the United Kingdom, thermal efficiency of building clusters, and glazed courtyards 
as an element of the low-energy city. This book is a valuable resource for city planners and engineers, 
scientists, and anyone interested in energy conservation.

Energy and Urban Built Form

Energy is the mainstay of industrial societies, and without an adequate supply of energy the social, 
political and economic stability of nations is put into jeopardy. With supplies of inexpensive fossil fuels 
decreasing, and climate change factors becoming more threatening, the need to conserve energy 
and move steadily to more sustainable energy sources is more urgent than ever before. The updated 
Second Edition of this successful handbook includes chapters from leading experts on the economics 
and fiscal management of energy, with a focus on the tools available to advance efficiency and 
conservation measures. Updated coverage of renewable energy sources, energy storage technologies, 
energy audits for buildings and building systems, and demand-side management is provided. The 
appendix of the handbook provides extensive data resources for analysis and calculation.

Energy Management and Conservation Handbook, Second Edition

Energy is the mainstay of industrial societies, and without an adequate supply of energy the social, 
political and economic stability of nations is put into jeopardy. With supplies of inexpensive fossil fuels 
decreasing, and climate change factors becoming more threatening, the need to conserve energy 
and move steadily to more sustainable energy sources is more urgent than ever before. The updated 
Second Edition of this successful handbook includes chapters from leading experts on the economics 
and fiscal management of energy, with a focus on the tools available to advance efficiency and 
conservation measures. Updated coverage of renewable energy sources, energy storage technologies, 



energy audits for buildings and building systems, and demand-side management is provided. The 
appendix of the handbook provides extensive data resources for analysis and calculation.

Energy Economics

This book gives energy professionals all the information they need to optimize energy efficiency 
throughout their organizations.In this new third edition, nearly every chapter has been revised or 
totally rewritten. Boiler coverage has been revised to simplify procedures and calculations. Lighting 
coverage now includes the latest lighting and control technologies; electricity coverage now includes 
new induction motor management technologies. Other comprehensive revisions bring coverage fully up 
to date on HVAC system optimization, building envelope, natural gas purchasing, codes and standards, 
energy economic analysis, and program organization. Other coverage includes energy security and 
reliability; electric and gas rate schedules, indoor air quality, cogeneration, waste heat recovery, thermal 
energy storage, alternative energy, systems maintenance, and more.All managers and professionals 
responsible for energy usage in their organizations.

Energy Management and Conservation Handbook

Energy Conservation in the Process Industries provides insight into ways of identifying more important 
energy efficiency improvements. This book demonstrates how the principles can be employed to 
practical advantage. Organized into 12 chapters, this book begins with an overview of the energy 
situation and a background in thermodynamics. This text then describes a staged method to improved 
energy use to understand where the energy goes and how to calculate the value of losses. Other 
chapters consider improving facilities based on an understanding of the overall site energy system. This 
book discusses as well the fundamental process and equipment improvements. The final chapter deals 
with systematic and sophisticated design methods as well as provides some guidelines and checklists 
for energy conservation items. This book is a valuable resource for mechanical, lead process, and plant 
engineers involved in energy conservation. Process designers, plant managers, process researchers, 
and accountants will also find this book extremely useful.

Energy Management Handbook

Discusses in detail the global energy scenario. The thermodynamic analysis of energy has been 
explained. Principles of energy conservation and management have been discussed along with the 
methodology and the Economics of energy has been elaborated with concepts like life cycle costing 
and rate of return. Procedure and methodology of energy audits has been covered in greater detail. 
Also included in the book are the recent developments such as the total energy concepts and 
integrated energy systems. Topics such as energy storage, co-generation, waste heat recovery which 
are important to improve energy efficiency have been discussed in detail with case studies and 
examples. The challenges faced in conserving energy sources like steam and electricity have been 
elaborated along with the improvements in the lighting sector.

Simplified Energy Design Economics

Energy Conservation in the Design of Multi-Storey Buildings documents the papers presented at an 
International Symposium held at The University of Sydney, 1-3 June 1983, sponsored by The University 
of Sydney, the International Association for Bridge and Structural Engineering, the Council for Tall 
Buildings and Urban Habitat, and the Institution of Engineers Australia. The volume contains 13 papers 
organized into two parts. Part I deals with predictive methods. It includes papers that describe the 
design of Australian projects where energy was a major issue; examine energy conservative building 
design from the standpoints of New York and Singapore; present a design tool for estimating energy 
consumption and costs; and consider limitations in the application of computers to the design of the 
airconditioning plant. Part II is devoted to energy management. The papers survey energy management 
in Australian office buildings and hospitals; describe energy audits in the United States; and discusses 
methods for the computer control of energy systems.

Energy Conservation in the Process Industries

Heating degree days are often used as a climatic measure in building energy calculations. To account 
for the effects of solar and internal gains, degree days at a lower base temperature are sometimes 
used, or the number of degree days is adjusted downward by a degree-day correction factor. In this 



paper, we present a theoretical derivation which demonstrates that ASHRAE Cd factors are not the 
appropriate correction factors for calculation of energy savings from envelope conservation measures. 
The results of this derivation can be used to develop new correction factors appropriate for savings 
calculations.

Energy Conservation and Management

Increasing awareness of energy use-and waste-places additional onus on building managers, op-
erators, and engineers, already bearing considerable responsibility for operating cost containment. 
Fortunately, research, technological developments, and practical experience provide a number of 
procedures and techniques that can make a significant impact on a building's energy use and expense. 
Energy Audit of Building Systems offers a systematic, engineering approach to a wide range of 
measures and opportunities for saving energy and reducing operating costs in both residential and 
commercial buildings. The author first provides general tools and procedures for performing building 
energy audits, including economic analysis, utility rate structures, and building energy simulation. His 
focus then turns to various subsystems, exploring the techniques and technologies that can reduce 
energy use or operating costs. Each chapter includes simplified calculation methods used to evaluate 
the effectiveness of various efficiency measures. Other books on energy efficiency and management 
are either out of date or offer only qualitative descriptions of energy conservation measures. Energy 
Audit of Building Systems incorporates the latest energy efficiency technologies, precise calculation 
procedures, and virtual step-by-step guidelines on evaluating, analyzing, and improving upon energy 
efficiency in buildings.

Energy Conservation in the Design of Multi-Storey Buildings

America's economy and lifestyles have been shaped by the low prices and availability of energy. 
In the last decade, however, the prices of oil, natural gas, and coal have increased dramatically, 
leaving consumers and the industrial and service sectors looking for ways to reduce energy use. To 
achieve greater energy efficiency, we need technology, more informed consumers and producers, and 
investments in more energy-efficient industrial processes, businesses, residences, and transportation. 
As part of the America's Energy Future project, Real Prospects for Energy Efficiency in the United 
States examines the potential for reducing energy demand through improving efficiency by using 
existing technologies, technologies developed but not yet utilized widely, and prospective technologies. 
The book evaluates technologies based on their estimated times to initial commercial deployment, 
and provides an analysis of costs, barriers, and research needs. This quantitative characterization of 
technologies will guide policy makers toward planning the future of energy use in America. This book 
will also have much to offer to industry leaders, investors, environmentalists, and others looking for a 
practical diagnosis of energy efficiency possibilities.

Solar and Internal Gain Adjustments in Calculation of Energy Conservation Savings

This report arises out of the Working Group set up by The Watt Committee on Energy to examine the 
issues relating to domestic use and affordable warmth. With contributions from both academia and 
industry, and also calling on the expertise of others deeply involved in the subject, this book provides 
the reader with an authoritative coverage of providing affordable warmth to those living on low means 
or in inadequate premises.

Buildings Energy Conservation

Industrial Energy Conservation Has Assumed Remarkable Significance Ever Since The First Oil Crisis 
Struck The World. Industrial Energy Conservation Is A Dire Necessity Of The Day. Accordingly, It Is 
Increasingly Becoming A Crucial Part In The Design, Operation And Maintenance Of A Wide Range Of 
Products And Processes. A Need To Adopt An Integrated Interdisciplinary Approach Towards Energy 
Systems And Acquisition Of Conservation Skills And Knowledge Has Been Universally Accepted. The 
Present Book Is An Attempt To Provide A Basic Background To Energy Conservation Systems That Are 
Common To A Wide Variety Of Process Industries. It Is An Insightful Text For Technical Professionals 
And Students Pursuing Energy Systems. It Is Aimed At Creating An Opportunity For Working Engineers 
And Students Of Mechanical, Chemical And Electrical Engineering To Determine If Their Technologies 
And Organizations Have Relevant Application In The Energy Systems. The Lucidity And Simplicity Of 
The Book Is Such That Many Concepts Have Been Explained With The Help Of Case Studies To Have 
Practical Relevance To Different Types Of Industries. Each Unit Of The Book Is Copiously Illustrated 



And Contains Principles, Illustrations Applications And Case Studies Derived From Several Industrial 
Energy Audits. The Book Also Caters To The Needs Of The Non-Specialists Wanting To Know About 
Industrial Energy Conservation By Introducing The Concepts Of Thermal And Electrical Engineering 
At Appropriate Places With Suitable Applications. This Book Is An Ideal Companion To All Those 
Engineers Who Are Involved In The Design, Operation And Maintenance Of Industrial Utilities And 
All Those Budding Engineers Pursuing A Career Related To Energy Conservation.

Energy Audit of Building Systems

Intended for practical application, this book provides a guide for reducing energy consumption in those 
buildings that were constructed when the cost of construction, not the cost of operation, was of primary 
concern. Now that the "Golden Age of Energy" is over, the heating, lighting, and ventilation systems 
of these buildings must be adapted to present and future economic circumstances. Landsberg and 
Stewart approach the problem of reducing energy consumption in these buildings by providing users of 
this book with solutions ranging from simple measures that cost nothing to complex modifications that 
must be given a cost-benefit analysis. The appendixes define energy basics for those who have little 
or no engineering background; evaluate alternative energy systems; and analyze the basic economic 
decisions of making changes in a building's energy consumption. The sample forms used for energy 
audits of buildings in New York State that can be adapted for use in other states and for private buildings 
are also included.

Energy Conservation in Buildings

This book gives energy professionals all the information they need to optimize energy efficiency 
throughout their organizations.In this new third edition, nearly every chapter has been revised or 
totally rewritten. Boiler coverage has been revised to simplify procedures and calculations. Lighting 
coverage now includes the latest lighting and control technologies; electricity coverage now includes 
new induction motor management technologies. Other comprehensive revisions bring coverage fully up 
to date on HVAC system optimization, building envelope, natural gas purchasing, codes and standards, 
energy economic analysis, and program organization. Other coverage includes energy security and 
reliability; electric and gas rate schedules, indoor air quality, cogeneration, waste heat recovery, thermal 
energy storage, alternative energy, systems maintenance, and more.All managers and professionals 
responsible for energy usage in their organizations.

Energy Management

Life cycle costing emphasizing energy conservation
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