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Chapter 6§ — Armmal Worth Analys:=

» Advantages and Uses

« Calculation of Capital Recovery and AV
YValues

» Evaluating Alternatives by Annual Worth
Analysis

= Annual-Worth of 8 Permanent Investment
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Advantages and Uses

= bdesl approach for companing alternatves with
different lives under LCM assumptions

= AW value has fo be calowsfed for only one ife

cycie
« LCM comparzon is implicit a5,
_.|!| wl.:.'.'l - "l!' L|IIIIII|_l'|l

= Popular and essily understood
« Results are reported in Sftime penod
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Capital E.ECEITE'I_'F and AW Value

» Capital Recovery is the eguivalent annual
cost of obtaning the aszet plus the salvage

» CR is a function of {P, 3V, 1%, and n }

= AW is comprised of two components: capital
recovery for the initial investment P at a stated
interest rate (MARR) and the equivalent annual
amount A

= An alternative usually has the following cash
flow estimates:

= Initial Investment [P} — the total first cost of all
assels and services requirad to indiate the

alternative.

o Salvage Value (5V) — the termina! estmatad
walue of assets at the end of their useful Ife.

= Annual Amocunt (&) — the equivalent annusl
amount; typscally this is the annual operating

cost (ADC).
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» Azssume P, 3V and A are just the
magnitudes, to find CR:

= Method | : Compute AW of the original cost
and add the AW of the salvage value

CR =-P{AIP, i, n) + SV{A|F, i, n}

o Method Il : Add the present worth of the
salvage value to the onginal cost, then
compute the annual worth of the sum.

CR =[- P+ SV{P|F, i, n}] (A]P, i, n}

AW = CR - A (MNote the difference from the book)
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» Example 6.1: A contractor purchased a used
crane for $11.000. His operating cost will be
32700 per year, and he expects to sell it for
55000 five years from now. VWhat is the
equivalent annual worth of the crane at an
interest rate of 10% 7

Solution:
CR =-11,000(AMP, 10%, 5) +5000(AF . 10% 5)
AW =11 000(AMP, 10%, 5) +S00MAMF . 10%,5)
2700
= -11,000(.2638) + S000{.1638) - 2700
= _S4752.8
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= Example 6.2: Calculate the AW for the

following cash flow. Assume the MARR

12% per year

First find the capital recovery (CR)
Method I

CR = [-8.0 - 5.0(F/F, 12%. 1)](A/P, 12%.8) + 0.5(AF, 12%.8)

= [-8.0-5.0%.8828)){ 2013) + 0.5%.0213)
= §-2.47 million

Method II:

CR = [-8.0 - 5.0(FF, 12%.1) + 0.5(F/F, 12% 3} AP, 12%,8)

= [-8.0-5.0%(_2929) + 0_5%( 40390 .2013)
= 3-2.47 million
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Year Amount
Initial inveztment 0 4 million
Initial inveztment 1 5 million
Annual operating cost 1-2 0.9 millicn
=alvage value o 0.5 millicn
e & At r
> AW=CR-A

=-2.47 — 0.9 =35-3.27 milkan

= LIPS ey LR R

Eraluatitg Alternatives bjr AW :'511:111_:3.55

= For mutuslly exclusive alternatves, calculate AW
over one life cycle at the MARR

« One alternative: AWzl MARR is met or exceeded

= 1W0 or more altermatives: Choose the alternative
with numerically largest AW value

= Mote that yvou are making a comparnson over LCM 1o

ensure equal senvice

= v our calculstions are simplified since AW over LCM
is the samea as AW over life cycle
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EErvica
plant manager.

Firet Cosl,

Machina &
2B,000

Amnua malmienance sl & 500

Annual I3bor cosl, $

11,000

Exira annual Income f3xes, 5 -

Salvage value, 5
Life, yeamE

2,000
f

= Example 5.3: The following costs ara esimated for wwo agualk-
ng machines 1 ba evaluated by 3 canning

rachine 6
36,00
200

7,000
2,500
3,000

10

If the: minimum required ra% of return |6 15% per year, haip the
manager deckde which machine to select
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= Solution:

Maching A
AW, =-2E.000{AP,15%,E) + 2,000 (AF.15%,5) - 11,500
= 26,000 26424) + 2,000+.11424) — 11,200
- 515,447

Machine B
AW, =-36.000{AP,15%,10) + 3,000 (AF,15%.10) - 5,900
= -36.0004{.19525) + 3,000 04325) — 5,900

- 515,525

Select machine B since AW = AW,
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= Example §.4: Assume the company in previous

exampde is planning to exit the tomato canning
business in 4 years. At that timne, the company
expects to sall machine A for 312,000 or machine B
for 315,000. All other costs are expected to remain
the same. Which machine should the company
purchase under these conditions™?

NOTE:-
This is a study pericd problem. So we have considered
all cash flows only for the study penod (4 years).
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= Solution:

AW,  =-26,0004AP, 157 4) +12,000 (AF,15%,4) — 11,300
= -26,000(.35027) + 12,000%.20027) — 11,500
- 315,504

AWM =-3E,000AP, 15%.4) +15,000 (AF,15%, 4] — 5,900
= -36,000(. 35027) + 15,000 20027) — 9,900
- 512,508

Salect maching A 38 AW, = AW,
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= Example 6.5:

= & public utility is trying to decide betwesn two different

sizes of pipe for a new water main. A 250-mm line wall
have an initial cost of 540,000, whereas a 300-mm line
will cost 348, 000. Since there is more head loss
through the 250-mm pipe, the pumping cost for the
smaller line is expected to be 32500 per year more
than for the 200-mm Ene. |f the pipes are expected to
last for 15 years, which size should be selected if the
interest rate is 12% per year? Uss an annual-worth

analysis.

= LIPS ey LR R

s Solution:

AW,z = -40,000(AP, 12%, 15) — 2500
= 58,373

AWagy = -46,000(A/P, 12%, 15)
= 56,754

select the 300 mm pipe
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Reminder: Capitalized Cost CC:.

« Capitalized Cost (CC) for a unifornn senes A of
end-of-penod cash flows: s ]

P=A{PIA, i, n]-=.'!-.[{1+|:|“— Wi1+r] - ;{—'L-—‘
-+ Em A4 —':—]—

L)

Mow, we have: CC = A
Also, = L)
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