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Problem 1

a) Do an order of magnitude estimation of the capital cost of a plant the produces
80,000 metric tons per year of caprolactam (use Table 6.2 in textbook)

b) A reactor vessel cost USD 365,000 in 2012, estimate the cost in 2020

c) Estimate the purchased cost of a distillation column, height 20 m, diameter 2 m and
10 bar (requires 20 mm shell), with 40 trays (bubble cap). The reboiler is a kettle
type heat exchanger, area 100 m?. The condenser is a U-tube heat exchanger, area

50 m?. All need to be in stainless steel.

d) Estimate the purchased equipment cost on a 2020 basis of a reciprocating compressor

(stempelstgpmkompressor), driver power 2.0 MW.
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Chemical Engineering Plant Cost Index (averaged over year)

700 A
Year CEPCI
2021 720.2
2020 596.2
2019 607.5
2018 603.1
2017 567.5
2016 541.7
2015 556.8
2014 576.1
2013 567.3
2012 584.6
2011 585.7
2010 550.8
2009 521.9
2008 575.4
2007 525.4
2006 499.6
2005 468.2

600 -

500 -

400

Cost Index

300

200 1

100 A

1990
Year

1950 1960 1970 1980

2000 2010 2020

99,2

S35k gl

Caoss

Copns =3%2.24 k 03D




C) Ds{i”{ﬂ:‘om Clumn => Prssue vesse]

L-20 m

D2 m \Slw” de" 5‘“ I’p)”tuwwf ,2 T((-B) 6

p* 10 JoM‘ 55'1‘:10&(: WD’A ({

87’20 mm

N-tio V= 12.20-002 + 2-ﬁ-(§'0.01= 24 m° shl

M= 26w skl 8000 by /o]

Mm = 2 112 [LJ
Tobell  (,
Cg," ot Lsnmilél KOS'LYIM[ fg}{ o ser Fé ma;u—k, tovd ﬁC‘lvf d:vﬁ‘)?’ (nﬂl,vw[mv!fhhnm)
65
lolome: (=15 000 + (5. 2112 = 337373 (5D M7
|
5&@ v (e QO-(2Q0+550-,2"") - WBTZ ()9D 21814
fode
bl .~ C =25 00p+ 340-100°" - = AH5> - UD (0 35
(odier C= 24000 + Ub-50"" = 29029 U9 27734

Tob! Loshnod - sum = 557314 UD (2007)

A) (=220 000 + 2300-(2-10° W) 7
C=907860 3D (2007)

2020 402840 g% | 0% 145 UD




Problem 2

Make a rough estimate of the cost of steam per ton, produced from a packaged boiler.
20 ton/h of steam are required at 15 bar. Natural gas will be used as the fuel, calorific
value 39 MJ/m3 (roughly 1 MMBtu/1000 scf). Price of natural gas is 7 USD/MMBtu.
Take the boiler efficiency as 80%. No condensate will be returned to the boiler. Convert
the investment of the boiler to be annualized cost as 20% of the investment (annualized
capital charge factor is 0.2).
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