Objective of lecture.

To understand the following points

1- Cash flow in and out diagram.

2- F/P and P/F Factors: Notations and Equations.

Solved examples.



Cash inflows are the receipts, revenues, incomes, and savings generated by project and business
activity. A plus sign indicates a cash inflow.

Cash outflows are costs, dishursements, expenses, and taxes caused by projects and business

activity. A negative or minus sign indicates a cash outflow. When a project involves only costs,
the minus sign may be omitted for some techniques, such as benefit/cost analysis.

In engineering economics, receipts represent monetary inflows, typically from
revenue generated by a project or business activity. They are considered
positive cash flows, indicating money coming into an entity. They are often
depicted as upward arrows on a cash flow diagram, visually representing the
flow of money into the project or business.



Categories of Cash Flows

The expenses and receipts due to engineering projects usually fall into one of the following
calegones:

First cost = expense to build or to buy and install

Operating and maintenance (O&M) = annual expense, such as electricity, labor, and
MINOT repairs
Salvage value = receipt at project termination for sale or transfer of the equipment
(can be a salvage cost)

Revenues = annual receipts due to sale of products or services

Overhaul = major capital expenditure that occurs during the asset’s life

Individual projects will often have specific costs, revenues, or user benefits. For exam-
ple, annual operating and maintenance (O&M ) expenses on an assembly line might be

divided into direct labor, power, and other. Similarly, a public-sector dam project might
have 1ts annual benefits divided into flood control, agncultural imgation, and recreation.
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Cash flow diagram time ¢ = 0 is the present, and ¢ = 1 is the end of time period 1. We assume
that the periods are in years for now. The time scale of Figure 1-4 is set up for 3 years. Since the
end-of-year convention places cash flows at the ends of years, the “1" marks the end of year 1.

While it is not necessary to use an exact scale on the cash flow diagram, you will probably
avoid errors if you make a neat diagram to approximate scale for both time and relative cash flow
magnitudes.
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Perspective Activity Cash flow with Sign, $ Time, week
You Borrow +8500 ()

Buy car 3000 1

Paint job ~500 2
Banker Lender ~a3500 ()
Car dealer Car sale + 8000 1
Painter Paint job + 500 2

” | $5:I:r:-c} e

Figure 1—&

Cash flowws from perspective of borrower for loan and purchases_



An electrical engineer wants to deposit an amount P now such that she can withdraw an equal
annual amount of A, = $2000 per year for the first 5 years, starting 1 year after the deposit, and
a different annual withdrawal of A, = $3000 per year for the following 3 years. How would the
cash flow diagram appear if 7 = 8.5% per year?

Solution

The cash flows are shown in Figure 1-8. The negative cash outflow F occurs now. The with-
drawals (positive cash inflow) for the A, series occur at the end of years 1 through 5, and A4,
occurs in years 6 through 8.

A, = $3000
A, = $2000 ‘ [ 1
* 1 I I T| I | | |
m— 1 3 3 4 s 6 7 g Year
l i= 8.5%
P =7
Figure 1-8

Cash flow diagram with two different 4 series, Example 1.10.



1.5 Terminology and Symbols e @

The equations and procedures of engineering economy utilize the following terms and symbols.
Sample units are indicated.

P = value or amount of money at a time designated as the present or time 0. Also Pis
referred to as present worth (PW), present value (PV), net present value (NPV), dis-
counted cash flow ( DCF} ‘and capitalized cost (CC): monetary units, such as dollars

F = value or amount of money at some future time. Also Fis called future worth (FW)
and future value (FV): dollars

A = series of consecutive, equal, end-of-period amounts of money. Also A is called the
annual worth (AW) and equivalent uniform annual worth (EUAW); dollars per
year, euros per month

n = number of interest periods; years, months, days

I = interest rate per time period; percent per year, percent per month

{ = time, stated in periods; years, months, days



Present Worth

Factor Name Converts Svmbol Formula
Single Payment 3 e :
Compound Amont o F gven P (FP. %.1) 141
Single Payment to P given F (PFF, i%.n) (1+)™
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In other words, a present sum £ increases in n periods to F{1 4+ )7, We therefore have a
relaticnship hetween a present sum F and its eqguivalent future sum, F.

Future surn

ra

(Present sumd {1 4+ 37
Pl 4 i (3-27

This 1s the singile payment compound amount formula and is wrirten in functional nota-
i1on as

F = P{F/E, i (3-4)

The notation in parentheses (/P i, ) can be read as follows:

To find a future sum f', given a present sum, 7, at an interest rate § per interest period,
and n interest periods hence.



Factor Name Converts Symbel —
Single Payment ) o H
Compownd Amotnt o Fgren P (FP, i%n) 141
iﬁf&?ﬁ o Fgven (PFF,i%.n) (1+n™

Functional notation is designed so that the compound inlerest faclors may be wrilten 1n
an equation in an algebraically correct form. In Equation 3-4, for example, the functional

notaton is interpreted as

()




Factor Name Comverts Svmbol T
Single Payment 3 g H
Compomd Amowt o F gven P (FIP, %.1) 141
iﬁtﬁﬁ o P g""'":-ﬂ}: (PF,i%.n (147

/o [/ha//okwpnf' Suvim //;Vj)VenF
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