Engineering Economy 15th William G
Sullivan

Engineering Economy 15th William G Sullivan is a comprehensive textbook that stands as a
cornerstone in the field of engineering economics. Authored by William G. Sullivan, Elin M. Wicks,
and C. Patrick West, the 15th edition offers updated insights, practical approaches, and a
thorough understanding of economic decision-making processes vital for engineering
professionals, students, and practitioners alike. This edition continues to emphasize the
importance of economic analysis in engineering projects, providing tools and methodologies to
evaluate costs, benefits, and risks associated with various engineering endeavors.

Overview of Engineering Economy

Engineering economy is a branch of economic analysis focused on the application of economic
principles to engineering projects and decisions. Its primary goal is to identify the most
economical solution among various alternatives, considering factors like costs, benefits, time
value of money, and risk.

What is the 15th Edition of William G Sullivan's Engineering
Economy?

The 15th edition of Engineering Economy by William G. Sullivan is designed to provide a balanced
mix of theoretical foundations and practical applications. It integrates contemporary case studies,
real-world examples, and updated statistical tools to help students and engineers make informed
decisions. Key features include: - Emphasis on modern decision-making tools - Integration of
computer-based analysis - Updated industry data and examples - Focus on sustainability and
economic impact

Core Topics Covered in the 15th Edition

The book spans a broad spectrum of topics essential for mastering engineering economy. Here
are some of the core areas addressed:

1. Time Value of Money

Understanding the concept that money has different values at different points in time is
fundamental. The book covers: - Present worth analysis - Future worth analysis - Equivalence of
cash flows - Annuities and perpetuities
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2. Economic Decision Criteria

Different methods for evaluating engineering alternatives are explored, including: - Net Present
Value (NPV) - Internal Rate of Return (IRR) - Benefit-Cost Ratio (BCR) - Payback Period

3. Cost Estimation and Analysis

Accurate cost estimation is critical. The book discusses: - Fixed and variable costs - Capital costs -
Operating and maintenance costs - Life-cycle cost analysis

4. Replacement and Maintenance Problems

Models for equipment replacement decisions based on economic criteria are elaborated,
including: - Single vs. multiple replacement analysis - Preventive vs. corrective maintenance
5. Depreciation and Taxes

Understanding depreciation methods and tax implications is vital for financial planning.

6. Risk and Uncertainty

Evaluation of projects under uncertain conditions, including sensitivity analysis and Monte Carlo
simulation techniques.

7. Inflation and Price Change

Adjusting economic analyses to account for inflation and changing prices over time.

8. Special Topics

- Sustainability and environmental considerations - Economic analysis of renewable energy
projects - Multi-criteria decision analysis

Unique Features of the 15th Edition

The 15th edition introduces several enhancements aimed at improving understanding and
application:

1. Updated Case Studies: Real-world examples from current industries to illustrate concepts.

2. Enhanced Computer Applications: Integration with spreadsheet tools like Excel for
economic analysis.

3. New Chapters: Covering topics such as sustainability, environmental impact, and project risk
analysis.

4. Learning Aids: End-of-chapter exercises, review questions, and problem sets designed to



reinforce learning.
5. Online Resources: Supplementary materials, tutorials, and solutions available via companion
websites.

Importance of Engineering Economy in Modern
Engineering Practice

In today’s fast-paced and resource-constrained environment, engineering economy plays a critical
role in ensuring that projects are financially viable and sustainable. It helps decision-makers: -
Optimize resource allocation - Minimize costs - Maximize benefits - Assess environmental and
social impacts - Make informed choices aligned with organizational goals By mastering the
principles outlined in Engineering Economy 15th William G Sullivan, engineers and students can
develop a systematic approach to evaluating complex projects, balancing technical feasibility with
economic viability.

How to Use the Book Effectively

To maximize the benefits of Engineering Economy 15th William G Sullivan, consider the following
strategies:

1. Study the Fundamentals: Start with chapters on time value of money and economic decision
criteria to build a solid foundation.

2. Practice Numerical Problems: Engage with end-of-chapter exercises to develop problem-
solving skills.

3. Utilize Software Tools: Leverage Excel or other computational tools discussed in the book for
analysis.

4. Apply Concepts to Real Projects: Use case studies and examples as templates for analyzing
actual engineering problems.

5. Stay Updated: Keep abreast of new trends like sustainability and risk analysis as emphasized
in the latest edition.

Conclusion

Engineering Economy 15th William G Sullivan remains an essential resource for understanding
the economic aspects of engineering projects. Its comprehensive coverage, practical approach,
and integration of modern tools make it invaluable for students and professionals aiming to make
economically sound engineering decisions. Whether you are analyzing investment options,
planning maintenance strategies, or evaluating project feasibility, this edition equips you with the
knowledge and skills necessary for effective economic analysis in engineering. By thoroughly
engaging with the concepts and methodologies presented in this book, you will be better prepared
to navigate the financial complexities of engineering projects and contribute to sustainable, cost-

effective solutions in your professional career.
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Engineering Economy 15th William G. Sullivan is a seminal textbook that continues to serve as a
cornerstone resource for students and professionals seeking to master the principles of economic
decision-making in engineering. As the 15th edition, it reflects the latest methodologies, case
studies, and industry practices, making it an essential guide for understanding how economic
analysis influences engineering projects and investments. This comprehensive guide aims to
break down the core concepts, structure, and applications of Engineering Economy by William G.
Sullivan, providing readers with a detailed understanding of its content and practical relevance.

Introduction to Engineering Economy

Engineering economy is the discipline that involves analyzing the costs, benefits, and risks
associated with engineering projects to determine the most economically advantageous options. It
integrates economic principles with engineering decision-making to optimize resource allocation,
ensure project viability, and maximize returns.

Key Objectives of Engineering Economy:

Evaluate different alternatives based on economic metrics
Determine the most cost-effective solution

Support investment decisions with quantitative analysis
Incorporate time value of money principles
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Assess risks and uncertainties

The 15th edition of Engineering Economy by William G. Sullivan consolidates these objectives into
a structured framework that emphasizes both theoretical foundations and practical applications.

Core Structure of Engineering Economy 15th William G. Sullivan

The textbook is organized to guide readers logically through the fundamental concepts to
advanced topics, often supplemented with real-world case studies, examples, and exercises. Its
structure typically includes:

Introduction to engineering economy principles
Time value of money

Present worth and future worth analysis

Rate of return methods

Payback period analysis

Replacement and depreciation

Cost estimation and control

Economic decision-making under uncertainty
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Special topics such as inflation, taxes, and inflation-adjusted analysis

This progression ensures that learners build a robust understanding of economic analysis, capable
of tackling complex engineering decisions.

Key Concepts and Principles



1. Time Value of Money

At the heart of engineering economy lies the concept that money has a different value depending
on when it is received or paid. The time value of money is fundamental in comparing costs and
benefits occurring at different points in time.

Important formulas include:

Present Worth (PW)
Future Worth (FW)
Sinking Fund Factor
Capital Recovery Factor
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Annuity Factors

Understanding these allows engineers to convert cash flows across different periods, enabling
accurate comparisons and decision-making.

1. Economic Equivalence

Two cash flow streams are economically equivalent if they have the same economic value when
discounted or compounded appropriately. Sullivan emphasizes the importance of establishing
equivalence to compare alternatives effectively.

1. Discount Rate and Interest Rate

Choosing the appropriate interest or discount rate is critical. It reflects the opportunity cost of
capital, inflation, risk, and other economic factors. The textbook guides readers on selecting,
adjusting, and applying discount rates.

1. Cost-Benefit Analysis

This involves quantifying all relevant costs and benefits associated with a project, then comparing
them systematically. Sullivan advocates for comprehensive analysis, including direct, indirect,
fixed, and variable costs.

1. Economic Life and Replacement Analysis

Determining the optimal lifespan of equipment or facilities involves analyzing costs over time,
considering factors such as maintenance, efficiency, and technological obsolescence.

Practical Applications and Decision-Making Tools
1. Comparing Alternatives

Using present worth, future worth, and rate of return methods, engineers can compare different
project options, considering initial investment, operating costs, salvage value, and other factors.

1. Payback Period and Return on Investment (ROI)

These simpler metrics provide quick assessments of project viability but are complemented by

© Engineering Economy 15th William G Sullivan 5
unitedstates.sandbox.xylemappliedwater.com



more rigorous analyses like net present value (NPV) and internal rate of return (IRR).
1. Replacement Analysis
Deciding when to replace equipment involves analyzing:

Economical replacement point
Operating costs
Maintenance expenses
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Residual value
1. Sensitivity and Risk Analysis

Given uncertainties in costs, interest rates, and project lifespan, Sullivan discusses methods to
evaluate how sensitive decisions are to variations in key assumptions.

Advanced Topics Covered in the 15th Edition
1. Inflation and Price Change

Adjusting financial analyses for inflation ensures realistic assessments. Sullivan discusses
methods for incorporating inflation into cash flow models and analysis.

1. Taxes and Depreciation

Incorporating tax effects and depreciation methods impacts the economic evaluation, especially
for large projects or capital investments.

1. Lifecycle Cost Analysis

Evaluating total costs over a project's entire lifespan supports sustainable and cost-effective
decision-making.

1. Environmental and Social Considerations

While primarily focused on economic factors, the textbook also touches on integrating
environmental impacts into economic analyses.

Practical Tips for Using Engineering Economy 15th William G. Sullivan

Start with clear objectives: Define what you want to evaluate or decide.

Gather accurate data: Reliable costs, interest rates, and project parameters are vital.
Use appropriate financial factors: Familiarize yourself with tables and formulas provided.
Perform sensitivity analysis: Understand how variations influence outcomes.

Document assumptions: Transparency aids in decision justification and future review.
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Leverage software tools: Complement manual calculations with spreadsheets or specialized
software for complex analyses.

Conclusion: The Significance of Sullivan’s Engineering Economy



The 15th edition of Engineering Economy by William G. Sullivan remains a vital resource that
bridges theoretical principles with practical application. Its systematic approach, comprehensive
coverage, and real-world examples equip engineers and decision-makers with the skills necessary

to evaluate investments critically and make economically sound decisions.

In an era where resource optimization and economic efficiency are paramount, mastering the

concepts in Sullivan’s Engineering Economy can significantly influence project success,

profitability, and sustainability. Whether you are a student embarking on your engineering

journey or a seasoned professional refining your decision-making toolkit, this textbook provides

the foundational knowledge and analytical techniques to excel.

In summary, Engineering Economy 15th William G. Sullivan is more than just a textbook; it’s a

practical guide that empowers engineers to make informed, economically justified decisions that

align with organizational goals and societal needs.

Questions & Answers About engineering economy 15th

william g sullivan

N Question Answer
o

1 What are the key updates in the | The 15th edition introduces updated financial analysis
15th edition of William G. techniques, new case studies reflecting current industry
Sullivan's Engineering trends, and expanded coverage of sustainability and
Economy? environmental considerations in engineering economic

decision-making.

2 How does the 15th edition of It offers revised content with clearer explanations,
Engineering Economy by modern examples, new chapters on risk analysis and
William G. Sullivan differ from project valuation, and enhanced emphasis on ethical and
previous editions? sustainable economic decisions in engineering projects.

3 | What topics are emphasized in | The book emphasizes cost analysis, investment
the 15th edition of William G. evaluation, time value of money, depreciation, inflation,
Sullivan's Engineering risk assessment, and the economic analysis of
Economy? engineering projects with a focus on real-world

applications.

4 | Is the 15th edition of Yes, it is designed to be accessible for undergraduate
Engineering Economy suitable students, providing fundamental concepts with practical
for undergraduate students? examples, while also offering advanced insights suitable

for graduate-level study.

5 | Are there any online resources | Yes, the publisher offers online resources including
or supplementary materials problem sets, solutions, and instructor materials that
available for the 15th edition of | complement the 15th edition, enhancing the learning
William G. Sullivan's experience.

Engineering Economy?
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6 | How does the 15th edition The edition integrates discussions on sustainable design,
address modern challenges like | environmental impact assessments, and energy-efficient
sustainability in engineering decision-making, reflecting current industry priorities
economic analysis? and global sustainability goals.

engineering economy, william g sullivan, 15th edition, engineering economics, project analysis,
cost estimation, time value of money, economic decision making, capital budgeting, cost-benefit
analysis, engineering finance
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