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Profitability Measures or Indexes

Gross profit(GP)=Sales income(S)—Total product cost (TPC)

Income tax (IT)=Gross profit(GP)x Fractional tax rate (¢)

Net Profit (NP)= Gross profit(GP) — Income tax (IT)=G(1- ¢)

Cash flow (A)=Net Profit (NP)+Depreciation=NP+d

Profit (GP or NP)
Total captial Investment

_ Cash flow (A)
" Total captial Investment

1) Rate of return on investment (ROR)= x 100

100

or



2) Discounted cash flow rate of return based on full-life performance

Al AZ A3 A4 An
Present 12 3 4 :

Total present value=) Present value of the cash flow

° — A1 AZ A3 A4 cee A =
T (1+0) + (1+i)2 + (1+i)3 + (1+0)* T (1+¢)n =20 0m (1+¢)n
Where i=ip ¢, Discounted cash flow rate of return

Higher is ipcgbetter is the investment for profitability.

At i=ipc Total present value=0;

This rate of return represents the after-tax interest rate at which the investment is repaid by
proceeds from the project. It is also the maximum after-tax interest rate at which funds could
be borrowed for the investment and just break even at the end of the service life.
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Problem

Consider the case of a proposed project for which the following data apply:
Initial fixed-capital investment = $100,000
Working-capital investment = 510,000

Initial investment=(Fixed + Working) Capital investment

ing =110,000
* Service life = 5 years
* Salvage value at end of service life = $10,000 Trial 1 Trial 2

0  -110,000 -110,000 -110,000

1 30,000 26086.96 25531.91

2 31,000 23440.45 22453.6

3 36,000 23670.58 22191.61

0,000 as70.13 20984.98

5 43,000 21378.6 19199.02

o amer moseln




Trial 1 Trial 2

0  -110,000 -110,000 -110,000
1 30,000 26086.96 25531.91
2 31,000 23440.45 22453.6
3 36,000 23670.58 22191.61
A [oe00 T 22870.13 20984.98
5 43,000 21378.6 19199.02
o umer  moser1

This rate of return represents the after-tax interest rate at which the investment is repaid by
proceeds from the project. It is also the maximum after-tax interest rate at which funds could
be borrowed for the investment and just break even at the end of the service life.



3) Net present worth

* This index gives the rate of return which includes the profit on the project, payoff of
the investment, and normal interest on the investment, substitutes the cost of capital
at an interest rate ifor the discounted-cash-flow rate of return

 NPW=), Present value of cash flow — TCI

. _yn_4
NPW=Y1 T TCI

4) Annual equivalent amount

* It is a hypothetical annuity with uniform annual payment amount equal to AE whose
sum of present value is equal to NPW.

AE  AE  AE AE AE
Present 1 2 3 4 n



5 = Npw [

4) Payout or payback period (PB)
« PB = Depriciable fixed capital investment(FCI)
- Average cash flow per year(NP+d)

Depriciable FCI+interest rate on toatal capital investment(TCI)

Average cash flow per year(NP+d)
Fy+d+TCI(1+)"-TCI
Average cash flow per year(NP+d)

* Agvg = [21 (1+l)1] [(;(:;’l')jl]

5) Capitalized cost K
* K=Krpci + Kaop
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Intrest rate for the both choices is 8%
compounding yearly.

Capitalized cost estimation
for reactor A
I
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Problem 3: Capitalized cost
estimation for 3 investments

Capitalized cost of investment
(1+i)™

In- i Annuakash
vest- | Totainitial Working- Salvage Ser- | Annual cas expenses}
ment | fixed-capital capital valueatend | vice | flowtopro- | (constant
num- | invest- invest- of service life, | jectafter for each
ber | ment,§ ment, $ life, § veary taxes,t § year). §
1 100,000 10,000 10,000 5 See yearly 44.000
tabulation ‘
2 170,000 10,000 15,000 7 52.000 28.000
(constant)
3 210,000 15,000 20,000 8 59.000 21.000
(constant)

Annual cash expenses

Capitalized cost=Cp o1 +Vs+
Invest no. 1
. (140.15)° 44,000

K= 90,0007(”0 151 +10,000 +

Invest no.2

k=155, 000% + 15,000 + 2299 23““"
Invest no.3

k=190,000—-215° 4 50 000 + 21000

(1+0.15)8-1
Invest no.3 should be recommended.

+ 10,000 = 4,92,000

+ 10,000 = 460,000

+ 15,000 = 457,000

+ Working capital

Table (Peters & Timmerhaus)



* Capitalized cost of a plant K=Ky gcnine + Koperation
Cy—Cs
(1+in-1

* Kyachine = Cy +

(1+)"-17. .
* Koperation = A e ], A=Annual operating cost

Reference

 Plant Design and Economics for Chemical Engineers, Max S. Peters, K. D. Timmerhaus, 4" Edition,
McGraw-Hill Inc.



Thank You



Interest and Investment Cost
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Reference

* Plant Design and Economics for Chemical Engineers, Max S. Peters, K.
D. Timmerhaus, 4™ Edition, McGraw-Hill Inc.
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 Plant Design and Economics for Chemical Engineers, Max S. Peters, K. D. Timmerhaus, 4™ Edition,
McGraw-Hill Inc.
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