engineering economics formula sheet

engineering economics formula sheet is an essential resource for engineers and project
managers involved in the financial aspects of engineering projects. This comprehensive guide covers
the fundamental formulas and concepts used in engineering economics, including cash flow analysis,
time value of money, present worth calculations, and more. Understanding these principles is crucial
for making informed decisions about project investments, cost-benefit analyses, and financial
planning. In this article, we will explore various important formulas, their applications, and how they
can be effectively utilized in real-world scenarios. Additionally, this guide will provide a structured
table of contents to help navigate through the complex world of engineering economics.
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Introduction to Engineering Economics

Engineering economics is a discipline that combines engineering principles with economic theory to

evaluate the financial aspects of engineering projects. It involves applying mathematical methods to

assess the economic viability of different projects, helping engineers and decision-makers determine
the best course of action. A solid understanding of engineering economics is vital for professionals in
the field, as it informs budgeting, resource allocation, and investment decisions.

The engineering economics formula sheet serves as a valuable reference tool for these professionals.
It collates the essential formulas and concepts that underpin financial analysis in engineering. By
using this formula sheet, engineers can quickly access key equations, simplifying the complex
calculations often required in project evaluations.



Key Concepts in Engineering Economics

Before diving into specific formulas, it is important to understand some key concepts that form the
foundation of engineering economics. These concepts include the time value of money, cash flows,
and economic life of a project.

Time Value of Money

The time value of money (TVM) is a principle that asserts that a dollar today is worth more than a
dollar in the future due to its potential earning capacity. This concept is fundamental in assessing
the financial viability of projects over time. Understanding TVM is crucial for calculations involving
interest rates, inflation, and investment returns.

Cash Flow Analysis

Cash flow analysis involves tracking the inflows and outflows of cash associated with a project. It
helps in determining the net cash flow, which is essential for evaluating the profitability of
engineering projects. Proper analysis provides insights into when funds will be available and how
much will be needed at various stages.

Economic Life of a Project

The economic life of a project refers to the period during which the project is expected to generate
economic benefits. This concept aids in determining the optimal time to invest in new projects or
replace existing ones. Understanding the economic life helps engineers to maximize returns on their
investments.

Time Value of Money

The time value of money is expressed through several key formulas that are crucial for financial
calculations in engineering economics. The primary formulas include the present value (PV), future
value (FV), and annuity formulas.

Present Value Formula

The present value formula is used to determine the current worth of a future sum of money or cash
flows, given a specific rate of return. The formula is:

PV=FV/(1+r)"™n
Where:

PV = Present Value
FV = Future Value
r = Interest Rate (as a decimal)

n = Number of Periods



Future Value Formula

The future value formula calculates the amount of money that an investment will grow to over a
specified period at a certain interest rate. The formula is:

FV=PVx(1+1r)"n
Where:

FV = Future Value
PV = Present Value
r = Interest Rate (as a decimal)

n = Number of Periods

Present Worth Analysis

Present worth analysis is a method used to evaluate the current worth of a series of future cash
flows. This analysis helps in comparing different projects or investments by converting all cash flows
to present value terms.

Net Present Value (NPV)

The net present value is a key concept in present worth analysis. It is calculated as follows:
NPV =X (CFt/ (1 + r)"t) - Initial Investment
Where:

CFt = Cash inflow during the period t
r = Discount rate

t = Time period

A positive NPV indicates that the project is expected to generate more cash than it costs, making it a
viable investment.

Annual Worth Analysis

Annual worth analysis converts cash flows into equivalent annual amounts, allowing for easy
comparison of projects with different cash flow patterns. The formula for annual worth (AW) is:

AW = NPV x (A/P, 1, n)
Where:

(A/P, r, n) = Capital recovery factor

AW = Annual Worth



Future Worth Analysis

Future worth analysis focuses on determining the value of cash flows at a specified future point in
time. This analysis is particularly useful for understanding the total benefits of a project after a
certain duration. The formula is:

FW=PVx (1+1r)™n
Where:

FW = Future Worth
PV = Present Value
r = Interest Rate

n = Number of Periods

Cash Flow Diagrams

Cash flow diagrams provide a visual representation of cash inflows and outflows over time. They are
a valuable tool for illustrating the timing and magnitude of cash flows, making it easier for
stakeholders to understand the financial dynamics of a project. Typically, cash inflows are
represented as upward arrows, while outflows are depicted as downward arrows.

Economic Decision Making

Making economic decisions in engineering involves evaluating various alternatives and selecting the
one that offers the best economic return. This process may include techniques such as cost-benefit
analysis, sensitivity analysis, and break-even analysis. These techniques help determine the
feasibility and profitability of different projects.

Cost-Benefit Analysis

Cost-benefit analysis compares the total expected costs of a project against its total expected
benefits. The formula is:

Benefit-Cost Ratio (BCR) = Total Benefits / Total Costs

A BCR greater than 1 indicates that the benefits outweigh the costs, thus making the project a good
investment.

Conclusion

In summary, the engineering economics formula sheet is an indispensable resource for professionals
in the engineering field. It encapsulates the essential formulas and concepts necessary for
conducting financial analyses of engineering projects. By understanding and applying these
formulas, engineers can make informed decisions that optimize project outcomes and maximize



economic returns. Mastery of these principles not only enhances project viability but also
contributes to the overall success of engineering endeavors.

Q: What is an engineering economics formula sheet?

A: An engineering economics formula sheet is a compilation of essential formulas and concepts used
in the field of engineering economics to evaluate the financial viability of engineering projects.

Q: Why is the time value of money important in engineering
economics?

A: The time value of money is crucial because it reflects the principle that money available today is
worth more than the same amount in the future due to its potential earning capacity.

Q: How do I calculate the net present value (NPV) of a project?

A: The net present value is calculated by summing the present values of all expected future cash
flows and subtracting the initial investment. The formula is NPV = X (CFt / (1 + r)"t) - Initial
Investment.

Q: What is a cash flow diagram and its significance?

A: A cash flow diagram visually represents the inflows and outflows of cash over time, helping
stakeholders understand the timing and magnitude of cash transactions related to a project.

Q: What is the benefit-cost ratio (BCR) and how is it used?

A: The benefit-cost ratio compares total expected benefits to total expected costs of a project. A BCR
greater than 1 indicates that benefits exceed costs, making the project economically viable.

Q: What factors should be considered in economic decision-
making for engineering projects?

A: Factors include project costs, expected benefits, cash flow timing, risk assessment, and sensitivity
analysis to evaluate the impacts of changes in assumptions.

Q: What is the difference between annual worth analysis and
present worth analysis?

A: Annual worth analysis converts cash flows into equivalent annual amounts for comparison, while
present worth analysis evaluates the current worth of future cash flows.



Q: Can you explain the future worth analysis and its
application?

A: Future worth analysis determines the value of cash flows at a specified future time, allowing
engineers to assess the total expected benefits of a project after a certain duration.

Q: How do I use the engineering economics formula sheet
effectively?

A: To use the engineering economics formula sheet effectively, familiarize yourself with the key
formulas, understand their applications, and practice using them in real-world project evaluations to
enhance your financial analysis skills.
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