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Engineering Economics Examples Engineering Economics Bridging the Gap Between
Innovation  and  Profitability  Engineering  economics  a  crucial  discipline  bridging
engineering  and  economics  provides  the  framework  for  making  sound  financial
decisions  in  engineering  projects  It  involves  evaluating  the  economic  viability  of
engineering projects considering factors like initial investment operating costs revenues
and the  time value  of  money This  analysis  ensures  that  projects  are  not  only
technically feasible but also financially sound maximizing return on investment ROI and
aligning  with  organizational  goals  This  article  delves  into  various  examples  of
engineering economics highlighting the practical application of its core principles 1 Net
Present Value NPV Analysis The Highway Expansion Project A common application of
engineering economics involves evaluating largescale infrastructure projects Consider a
highway expansion project aimed at reducing congestion and improving travel times
The  initial  investment  includes  land  acquisition  construction  and  equipment  costs
potentially totaling 100 million Annual maintenance costs are estimated at 2 million
However the project is expected to generate economic benefits through reduced travel
time  increased  tourism  and  enhanced  freight  transport  efficiency  leading  to  an
estimated annual net benefit of 15 million To determine its viability we employ NPV
analysis discounting future cash flows to their present value using a discount rate
reflecting the cost of capital and risk Year Cash Flow millions Discount Factor 10
Present Value millions 0 100 1000 100000 1 13 0909 11817 2 13 0826 10738 20
13 0149 1937 Total 5259 Figure 1 NPV Calculation for Highway Expansion Figure 1
shows a simplified NPV calculation using a 10 discount rate The negative NPV 5259
million suggests that the project is not financially viable at this discount rate A 2
sensitivity analysis varying the discount rate and other input parameters would be
necessary to assess the projects robustness Factors like inflation risk premiums and
potential revenue fluctuations should be carefully considered 2 Internal Rate of Return
IRR Analysis Renewable Energy Investment Consider a company investing in a solar
power plant The initial investment is 5 million and the plant is expected to generate
annual revenue of 800000 for 25 years with annual operating costs of 100000 The
IRR is the discount rate that makes the NPV equal to zero Specialized software or
financial calculators are typically used to determine the IRR If the calculated IRR say 12
exceeds the companys cost of capital say 10 the investment is considered profitable
Figure 2 IRR vs Cost of Capital Insert a simple bar chart comparing the IRR 12 and
Cost of Capital 10 Figure 2 illustrates that the projects IRR exceeds the cost of capital
indicating financial viability This analysis helps determine if the projects return justifies
the investment risk compared to alternative investment opportunities 3 LifeCycle Cost
Analysis LCCA Building Material Selection LCCA evaluates the total cost of ownership
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of an asset over its  entire life cycle from design and construction to operation
maintenance and eventual disposal For instance selecting building materials for a new
hospital involves considering initial costs maintenance requirements energy efficiency
and replacement  cycles  A  material  with  a  higher  initial  cost  might  have  lower
maintenance and energy costs over its lifespan resulting in a lower overall LCCA Table
1 LCCA Comparison of Building Materials Material Initial Cost Annual Maintenance
Energy Costs Replacement Cost after  20 years Total  LCCA 20 years Material  A
100000 2000 5000 50000 210000 Material B 150000 1000 3000 30000 190000
Table 1 shows a hypothetical comparison Material B despite a higher initial  cost
demonstrates a lower total LCCA over 20 years This demonstrates the importance of
considering the entire life cycle when making investment decisions 4 BreakEven Analysis
Manufacturing Process Optimization 3 Breakeven analysis determines the point where
total revenue equals total costs For example a manufacturing company might be
considering  upgrading  its  machinery  to  improve  efficiency  The  analysis  would
determine the production volume required to offset the investment cost of the new
equipment  This  helps  establish  a  realistic  sales  target  to  ensure  the  investments
profitability Figure 3 BreakEven Analysis Insert a graph depicting total revenue and total
costs lines intersecting at the breakeven point Figure 3 shows the breakeven point
where revenue and costs  intersect  Production beyond this  point  generates  profit
Conclusion Engineering economics is not merely about maximizing profits its about
making informed datadriven decisions that align technical feasibility with economic
viability Ignoring economic considerations can lead to costly mistakes jeopardizing
projects and potentially causing significant financial  losses By integrating economic
analysis into the engineering design and project management process engineers and
organizations  can  maximize  the  return  on  investment  ensure  sustainability  and
contribute to efficient resource allocation The examples discussed demonstrate the
versatility  and critical  importance of engineering economics across diverse sectors
Advanced FAQs 1 How does inflation affect NPV and IRR calculations Inflation impacts
cash flows over time Adjusting cash flows for inflation using real  discount rates
provides a more accurate assessment of project profitability 2 What are the limitations
of IRR analysis IRR can produce multiple solutions multiple IRRs for complex projects
with fluctuating cash flows making interpretation challenging 3 How can sensitivity
analysis enhance decisionmaking in engineering economics Sensitivity analysis identifies
the variables most affecting project profitability helping quantify the uncertainty and
risks associated with projections 4 What role does risk analysis play in engineering
economics Risk analysis incorporating probabilities and potential outcomes provides a
more realistic evaluation of project uncertainty guiding decisionmakers in managing
potential downsides 5 How can Monte Carlo simulation improve the accuracy of
engineering economic models 4 Monte Carlo simulation uses random sampling to
model uncertainty in input variables resulting in a probability distribution of potential
outcomes offering a more comprehensive view of project risk and return
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this book provides a straightforward approach to explaining engineering economics
that is appropriate for members of all of the major engineering disciplines it includes
real world engineering economic analysis examples and provides the basic knowledge
required for engineers to be able to perform engineering economic analyses for
different potential alternative equipment products services and projects in both the
public and private sectors it focuses on mastering the basic engineering economics
formulas and their use on different types of engineering and construction projects and
includes numerous example problems and real world case studies

engineers often find themselves tasked with the difficult challenge of developing a
design that is both technically and economically feasible a sharply focused how to
book engineering economics and economic design for process engineers provides the
tools and methods to resolve design and economic issues it helps you integrate
technical a
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fundamentals of engineering economic analysis offers a powerful visually rich approach
to the subject delivering streamlined yet rigorous coverage of the use of economic
analysis techniques in engineering design this award winning textbook provides an
impressive  array  of  pedagogical  tools  to  maximize  student  engagement  and
comprehension including learning objectives key term definitions comprehensive case
studies classroom discussion questions and challenging practice problems clear topically
organized chapters guide students from fundamental concepts of borrowing lending
investing and time value of money to more complex topics such as capitalized and
future worth external rate of return deprecation and after tax economic analysis this
fully updated second edition features substantial new and revised content that has
been  thoroughly  re  designed  to  support  different  learning  and  teaching  styles
numerous  real  world  vignettes  demonstrate  how students  will  use  economics  as
practicing engineers while plentiful illustrations such as cash flow diagrams reinforce
student understanding of underlying concepts extensive digital resources now provide
an immersive interactive learning environment enabling students to use integrated tools
such  as  excel  the  addition  of  the  wileyplus  platform  provides  tutorials  videos
animations a complete library of excel video lessons and much more

trb s national cooperative highway research program nchrp synthesis 424 engineering
economic analysis practices for highway investment explores how u s transportation
agencies  have  applied  engineering  economics  benefit  cost  analyses  and  similar
procedures to decisions on highway investments

for engineering economics courses found in departments of industrial civil mechanical
and electrical engineering from the author of the best selling contemporary engineering
economics text fundamentals of engineering economics offers a concise but in depth
coverage of all fundamental topics of engineering economics

contemporary engineering economics 5 e is intended for undergraduate engineering
students taking introductory engineering economics while appealing to the full range of
engineering disciplines for which this course is often required industrial civil mechanical
electrical  computer  aerospace chemical  and manufacturing engineering as well  as
engineering technology this edition has been thoroughly revised and updated while
continuing  to  adopt  a  contemporary  approach  to  the  subject  and  teaching  of
engineering economics this text aims not only to build a sound and comprehensive
coverage of engineering economics but also to address key educational challenges
such as student difficulty in developing the analytical skills required to make informed
financial decisions

for all engineers and practitioners it is essential to have a fundamental understanding
of cost structure estimating cash flows and evaluating alternative projects and designs
on an economic basis engineering economics for aviation and aerospace provides the
tools and techniques necessary for engineers to economically evaluate their projects
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and choices the focus of this book is on a comprehensive understanding of the theory
and practical applications of engineering economics it explains and demonstrates the
principles and techniques of engineering economics and financial analysis as applied to
the  aviation  and aerospace  industries  time value  of  money  interest  factors  and
spreadsheet functions are used to evaluate the cash flows associated with a single
project or multiple projects the alternative engineering economics tools and techniques
are utilized in separate chapters to evaluate the attractiveness of a single project or to
select the best of multiple alternatives most of the engineering economics and financial
mathematics books available in the market take either a pure theoretical approach or
offer limited applications this book incorporates both approaches providing students of
aviation  and  industrial  economics  as  well  as  practitioners  with  the  necessary
mathematical  knowledge  to  evaluate  alternatives  on  an  economic  basis

for undergraduate introductory courses in engineering economics used by engineering
students worldwide this  best  selling text provides a sound understanding of the
principles basic concepts and methodology of engineering economy built upon the rich
and time tested teaching materials of earlier editions it is extensively revised and
updated to reflect current trends and issues with an emphasis on the economics of
engineering design throughout it provides one of the most complete and up to date
studies of this vitally important field

least the author wishes to thank his constantly helpful wife maggie and his secretary
pat weimer the former for her patience encouragement and for acting as a sounding
board and the latter who toiled endlessly cheerfully and most competently on the
book s preparation contents preface iii 1 introduction 1 frequently used economic
studies 2 basic economic subjects 3 priorities 3 problems 6 appendixes 6 references 6
2 equipment cost estimating 8 manufacturers quotations 8 estimating charts 10 size
factoring exponents 11 inflation cost indexes 13 installation factor 16 module factor
18 estimating accuracy 19 estimating example 19 references 21 3 plant cost estimates
22 accuracy and costs of estimates 22 cost overruns 25 plant cost estimating factors
26 equipment installation 28 instrumentation 30 v vi contents piping 30 insulation 30
electrical  30 buildings 32 environmental control 32 painting fire protection safety
miscellaneous  32  yard  improvements  32  utilities  32  land  33  construction  and
engineering expense contractor s fee contingency 33 total multiplier 34 complete plant
estimating charts 34 cost per ton of product 35 capital  ratio turnover ratio 35
factoring exponents 37 plant modifications 38 other components of total  capital
investment 38 off site facilities 38 distribution facilities 39 research and development
engineering licensing 40 working capital 40

algebraic  relationships  and  solution  procedures  discrete  periodic  compounding
continuous  compounding

the fourth edition of this text continues to be a comprehensive authoritative and
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interesting resource for introductory and advanced courses in engineering economics
this new edition has streamlined the material into 15 accessible readable chapters the
sequence of chapters flows through 1 fundamentals required for economic analysis 2
structural procedures for performing those analyses 3 specific considerations for the
public sector 4 depreciation and income tax considerations 5 inflation considerations
and  6  advanced  concepts  including  risk  and  decision  an  emphasis  on  a  clear
interesting  writing  style  with  numerous  examples  and  review  exercises  offsets
traditional ideas that the subject matter can be dull

an easy to follow contemporary engineering economics text that helps making sound
economic decisions without advanced mathematics this one semester introduction to
the fundamentals of engineering economics provides an overview of the basic theory
and mathematics underlying operational business decisions that engineering technology
engineering and industrial  technology students will  face in the workplace a basic
knowledge of economics empowers a manager to balance costs with production this
new edition of fundamentals of economics for engineering technologists and engineers
is written in plain language concepts have been simplified and kept straightforward
with an emphasis on how to apply economic principles practical examples as a tool
for  managing  business  data  and  giving  detailed  analysis  of  business  operations
throughout the text make good use of microsoft excel templates provided on the
book s companion website for students chapter end exercises provide discussion and
multiple choice questions along with numerical problems and a solutions manual and
instructor resources is given for adopting instructors

engineers often find themselves tasked with the difficult challenge of developing a
design that is both technically and economically feasible a sharply focused how to
book engineering economics and economic design for process engineers provides the
tools and methods to resolve design and economic issues it helps you integrate
technical a

engineering  economy  15e  is  ideal  for  undergraduate  introductory  courses  in
engineering economics it also is a useful reference for engineers interested in reviewing
the basic principles of engineering economy used by engineering students worldwide
this best selling text provides a sound understanding of the principles basic concepts
and methodology  of  engineering  economy built  upon the  rich  and time tested
teaching materials of earlier editions it is extensively revised and updated to reflect
current trends and issues with an emphasis on the economics of engineering design
throughout it provides one of the most complete and up to date studies of this vitally
important field
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