EGI — Economia dos processos
PROBLEMAS

1.

Vao ser instalados numa fabrica existente, um novo reactor com agitacdo com um novo
permutador de tubos e invélucro e uma nova bomba centrifuga. O reactor tem
revestimento vitreo, o seu custo pode ser considerado 3 vezes superior a um reactor em
aco carbono. O permutador de calor, a bomba e as tubagens associadas sdo todas de ago
inoxidavel de alto teor em crémio (high-grade). O equipamento funcionara a pressdo e
temperatura moderadas. O volume do reactor é 9 m3, a drea de transferéncia de calor do
permutador é 50m? e a poténcia da bomba é de 5kW. N3o é necessario nenhum
investimento significativo em utilidades, edificios, infraestruturas de apoio (off sites),
preparacao do local e capital de trabalho. Usando as equagdes,
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a tabela 2.1 (valores correspondentes ao ano de 2000; usar o CEl no grafico anexo) e as
tabelas 2.2 a 2.7, estime o custo do projecto.

Uma empresa pondera investir em um de dois projectos A e B. O custo de capital de ambos
o0s projectos é 10° €. Os fluxos de caixa anuais estdo na tabela 1. Para cada projecto
determine:
a) O tempo de recuperacdo (“payback time")
b) O retorno sobre o investimento (“ROI")
c) Ataxa de retorno sobre o fluxo de caixa descontado (DCFRR- “discounted cash flow
rate of return”)

O que concluiria do resultado?

Tabela 1
Ano Fluxo de caixa /10%€
Projecto A Projecto B
0 -1000 -1000
1 150 500
2 250 450
3 350 300
4 400 200
5 400 100
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3. Uma companhia avalia dois projectos concorrentes cujo cash flow se apresenta na tabela 2.
Para cada projecto determine:
d) O tempo de recuperagdo (“payback time")
e) O valor real actual (NPV- “Net Present value”) com uma taxa de rendimento de 10%.
f) Ataxa de retorno sobre o fluxo de caixa descontado (DCFRR- “discounted cash flow
rate of return”)

Com base na comparacgdo destes valores, qual o projecto que deve ser escolhido? Justifique a

decisao?
Tabela 2
Ano Fluxo de caixa /€
Projecto A Projecto B
0 -210000 -50000
1 70000 20000
2 70000 20000
3 70000 20000
4 70000 20000
5 70000 20000
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Table 2.1 Typical equipment capacity delivered capatal cost comelations.

Equipment Matesial of Capacity Base size Base cost Size Cost exponent
construction MmERsurE i Cy (5) ronge M
Apitated reactor Cs Wolume (m¥) | 115 = 10¢ [ -3 .45
Pressure vessel 55 Mass (1) & 084 « ¢ G- 1100 (.52
Drstillation column Cs Mass (1) 8 .56 = 1P 8-300 (.89
(Empty shell)
Sieve trays C5 Calumn 0.5 .56 = 10 0540 0.9]
(10 truys) diameter (m)
Walve trays Cs Column 0.5 18O 10¢ 0.5-4.0 0.97
(10 trays) diameter (m)
Structured packing 35 (low Column 05 |6« 10¢ 0540 1.70
(3 m height) erade] diameter (m)
Scrubber S8 (low Volume (m?) il 402 x 1P 0.1-20 033
iIncluding random grade)
paicking)
Crclone Cs Drsmeter (m) 04 |64 » I0P 04-3.0 1.20
Wacuum filter s Filter area {m*) 10 B.36 « 10° 10-25 01,44
Dryer 35 ilow Evaporafion rate 700 230 = I8 TO0— 3000 (.65
srade] ik Hz0:-hty
Shell-and-twbe hemt Cs Heat transfer B0 328 » 107 B0-4000 (.68
exchanger area {m)
Air-cooled heat Cs Plain tube heat 200 .56 « I0° 2002000 089
exchanger transfer
nrea {m?)
Ceatrifugal pumgp 55 (high Powver (KW | 1.97 » 1P [-10 0.35
i Small, including grade)
motor)
Centnfugal pump Cs Power (kW) 4 0.84 « 1P 4-T00 (.55
iLarpe, including
motor)
Compressar Power (KW 250 084 10° 25010000 (146
iIncluding motar)
Fan Cs Power (kW) 50 1.23 « ¢ 30200 0.7
iIncluding motor)
WYocuum pump Cs Power (kW) 10 |10 10 1045 (.44
{Including motor)
Electric motor Power (kW) 10 148 = 0P 10-150 (.85
Biorage tank 55 (low Yolume (m?) i1 328 « IF 0.1-20 n.57
{Small gtmosphenc) grade]
Storage tenk C5 Volume (m) 5 L15 = I0F 5-200 033
iLarge atmosphenic)
Silo L Wolome (m¥3 Bl 172 10¢ &0-150 070
Package steam boiles Cs Steam 50,000 4.64 1P 30,000 350,000 (.06
{Fire-tube boiler) generation
(ke-h—)
Field erected Cs Steam 20,000 328 « IIF 10,000 - 300,000 R
sicam boaler gencration
{ Water-tube boiler) W
Cooling tower Water fowrate 10 443 = 1P 10-40 0.63
(Forced draft) (m*-h")

C5 = carhon stoel: 55 (low orade) = low-prade staindess steel, for oxample, type 304; 55 (high srade) = hish-zmde stainless sieel. for example, type 316
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Table 2.2 Typical average equipment materials of

construction capital cost factlors.

Material Correction factor
fu
Carbon stee! 1.0
Aluminum 1.3
Stainless steel (low grades) 24
Stainless steel (high grades) 34
Hastelloy C 3.6
Monel 4.1
Nickel and inconel 4.4
Titanium 58

Table 2.3 Typical materials of construction capital
cost factors for pressure vessels and distillation

Table 2.6 Typical equipment
temperature capital cost factors.

Design Correction
temperature factor
(°C)
0-100 1.0
300 1.6
500 .1

Table 2.7 Typical factors for capital cost based on delivere

equipment costs.

columns® 19,
ltem Type of process
Material Correction factor Fluid Solid
fm processing processir
Carbon steel 1.0 Direct costs
Stainless steel (low grades) 2.1 Equipment delivered cost 1 1
Stainless steel (high grades) 3.2 Equipment erection, frp 0.4 0.5
Monel 3.6 Piping (installed), fp;p 0.7 0.2
Inconel 39 Instrumentation & controls 0.2 0.1
Nickel 54 (installed), fivst
Titanium 77 Electrical (installed), fripe 0.1 0.1
' Utilities, fumL 0.5 0.2
Off-sites, fos 0.2 0.2
Table 2.4 Typical materials of construction capital  Buildings (including services), 0.2 0.3
cost factors for shell-and-tube heat exchangers?. Jeuip _
Site preparation, fsp 0.1 0.1
Material Correction factor  Toral capital cost of installed 34 2.7
fur equipment
Indirect costs
CS shell and tubes 1.0 Design, engineering and 1.0 0.8
CS shell, aluminum tubes 1.3 construction, fprc
CS shell, monel tubes 2.1 Contingency (about 10% of 0.4 0.3
CS shell, SS (low grade) tubes 1.7 fixed caprtal couts),  feonr
SS (low grade) shell and tubes 29 Total fixed eapital cost 48 18
Table 2.5 Typical equipment pressure Working capital
capital cost factors. Working capital (15% of total 0.7 0.6
capital cost), fwc
Design pressure Correction factor
(bar absolute) fr Total capital cost, 5.8 44
0.01 2.0
0.1 13
05t7 1.0
50 1.5

100 1.9




