Bombas

APENDICE A. COSTO DE EQUIPOS

Capacity factor, (gal/min) X psi

10°

T T T T T

10

T APL6I0

Cdbt steel casing,

up to 1035 kPa (150 psi)

3

it Horizontal
In line, vertlcal motor

Purchased cost, $
=1

/’f
= -
e ]
i . A S N
v o T
3 o Chermical in-line duulle 1r0n

AVS—chemical horizontal
ductile iron casing -

“ up [¥e} 10’%3 kPa (150 psl)

casing, vertical motor, up to
345 kPa (JU psi) !

z Jan. 2002

103 i I - .
1 10 10 10°
Capacity factor, (m/s) % kPa
Figura A.1 Bombas Centrifugas (El precio incluye motor)
Capacity, gal/min
: 10 10° 10°
10  p— - { —— T T | L T T T T~
4
s 10
= Cast stecl
2 1035 kPa {150 psi)
g 316 Stainless sieel
= 1035 kPa (150 psi) ! i -
E Pressure adjustment factor
oo’ 1L035KkPa (150 psia) 1.0
L 5000 kPa (725 psia) 1.6
Cast iron , 10,000 kPa (1,480 psia) 1.8
1035 kPa (130 psi) 20,000 kPa (2,900 psia) 2.1
50,000 kPa (7,250 psia) 2.4 |
100,000 kPa 14,500 psia) 2.7 |
5 Jan. 2002
{1 L
10~ 10~* 1072 I

Capacily, mfs

Figura A.2 Bombas reciprocantes (El precio incluye motor)
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Capacity, gal/min

1o*

LI 50 W

10°

104 Rotary bronze —.

Purchased cost, $

Pressure adjustment [actors Material adjustment factors

10° _ |
Pressure (kPa) Centrifugal Rotary [{ Material Centrifugal  Rotary
1,035 1.0 1.0 Cast iron 1.0 1.0 [
5,000 2.1 2.0 [ Cast steel 1.8 14
10,000 28 2.5 [] Stainless steel 24 20 |
20,000 £} 31 | Nickel alloy 5.0 40 |-
102 ?02000; : A 34 LUl | an 2002
1071 1077 102 10! 1 10
Capacity, m%/s
Figura A.3 Bombas de diafragma, centrifugas y rotatorias
Compresores
Power required, hp
10° 104
IUT L  — RO I 4 0 T - I B £

Reciprocating—gas engine

S Reciprocating—motor

Purchased cost, $

i RE?CiPl‘OCalil]g—slaam I S il
oo bkl

Centrifugal—rotary

o Cenlr.ifugal.—turbi'nné' i

R Material adjustiient factor |-

Centrifugal—motor Carbon steel 1O |7

. C T Stainless steel 2.5

e o e Nickel alloy 5.1 4

: 5 i i : —F T T3

104 REEEE R L Jaw200
10 102 10° 10*

Power required, kW

Figura A.4 Compresores con una presion de operacion de 7000 kPa
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Turbinas y expansores

Delivered or recovered power, hp

100 10t

10° — ] —————
T AR (R | : i ! i ke

Axial gas turbine e

e
o !

:
:

Purchased cost, §

-~ Radial expander IS AR -
 (gas and liquid) :

Material adjustment factors |,

: | Carbon steel 1.0
B M L o A b A 1 ot | Stainless steel 2.0
| ; P Nickel alloy 3.0

10° 10° 107
Delivered or recovered power, kW
Figura A.5 Turbinas y expansores

10%

Delivered power, hp
10° 103

]06 Fier i b2

. Internal combustion engine -

Purchased cost, $

103 : LEELS R -
1 10 10~
Delivered power, KW

Figura A.6 Turbinas e impulsores con motor de combustion interna
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Mezcladores

Diameter, [t

4
. 10
g L.
o)
5]
vl
E
= ! o |
10 . 1 | Ll
e Material adjustment factors |
s Carbon steel 1.0 ]
; g - | Stainless steel 3.0 -
1 Nickel alloy 6.2 |
t..| Titanium 6.9
= ‘ Jan. 2002
102 i i A i ; E o 4 B
1072 1 1
Diameter, m
Figura A.7 Mezclador estatico
Driver, hp
1 10
4
O . S—— — : i N O SO R N W 3.0 3. LERE I
I Gear drive T
i Direct drive | 1
! - Portable,
stainless steel
o r Gear drive ;
4%, Direct drive i
g | |
’?g 103 o S 128
= 5
3] ;
= - .
n- H
i i -
t i P
e i ‘ l : J'an.: 'ZQOZ
107 1 10

Driver, kW

Figura A.8 Mezcladores con propulsor
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Working capacity, ft>

10 102
10° o S T L SN S L T i R R
Ribbon Blenﬂers
304 stainless steel ~
S
7
&
L3
= . :
o - Twin-shell blenders =~
.E:'.: ] i T304 stainless steel
< S GG | B Carbon steel -
& ; ; o
. Jan. ?;OO'Z
10 i i | i P : : H 3
107" i 10

Working capacity, m®

Figura A.9 Ribbon blenders y twin-shell blenders

Power consumption, hp

% - e - Double-arm sigma mixers -
1 jacketed nonvacuum steel units
'.33 “with class I, group D motors)
% > Spiral ribbon mixers i
= (class L, group D motors)
~ !
> Stainless steel — B
e Carbon steel
10° N S s . e
1 10 107

Power consumption, kW

Figura A.10 Mezcladores de bajo consumo de potencia
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Power consumption, hp

. 10 10° 10*
5 i
- 10° = i ;s
Z ot
5
ﬁ H
2
£ L
g a
1 e, _—,— s L1
PR
HE A
| N : . L . Jan. 2002
1 03 H H i : - £ i H - H H : ] i )
10 10° 10° 10

Power consumption, kW

Figura A.11 Mezcladores de alto consumo de potencia

Tanques presurizados (pressure vessels)

Costo = 73(Wv)®3*  donde W es el peso en kg. La relacién es aplicable en un rango de
400 a 50 000 kg.

Tabla A.1 Factor de correccién por presidn para tanques presurizados

Presion (kPa) Factor de costo Presion (kPa) Factor de costo

Hasta 425 1 5500 3.8
775 1.3 6150 4
1450 1.6 6850 4.2
2100 2 10200 54
2800 2.4 13600 6.5
3450 2.8 20300 8.8
4150 3 27000 11.3
4800 3.3 33800 13.8
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Length of horizontal vessel, ft

10
106 i L T -ll T l - B .,gl,wv: T m— | T 1 T o
Pressure adjustment factors || Material adjustment factors
1.035kPa (150 psia) 1.6 [] Carbon steel o
| 5.000kPa (725psia) 3.2 || 316 Stainless steel 3.0
10,000 kPa (1450 psia) 4.6 || Nickel alloy 7.4
| 20,000 kPa (2900 psia) 8.7 ;
- 30,000 kPa (4350 psia) 12.2 |
o5 107 = 40,000 kPa (5800 psia) 15.8 [
&
L&}
o
(5]
3
o
g
104 L2
- BEREE Jan. 2002
103 i IS S R e
1 10 10°
Length of horizontal vessels, m
Figura A.12 Tanques horizontales de almacenamiento
Capacity, gal
6 10° 101 10°
10 e 11__er 8 Lo e i e Y YT e | £

10° +

| Mixing tank with agitator
= 304 Stainless steel |

Purchased cost, $

4 1
R = Carbon steel H—
| 7= 310-kPa (30 psig) Carbon-steel tank (spherical)
: _ Jan, 2002
10- — LI _
10! 1 10 102

Capacity, m’

Figura A.13 Tanques de mezclado y almacenamiento

107
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Capacity, gal

10 10° 10°
0 (O . v ¥ 15 . L L ., .. 3 . 0 O .

- Material adjustment factors
Based on carbon steel

Carbon steel 1.0
Rubber-hined CS , 1.5
} Aluminum 1.6

316 Stainless steel 7 Reinforced plastic 0.75-1.5

¥ B Based on 316 stainless steel
% 304 Stainiess steel 316 Stainless steel 1.0
- ; i : Monel 2.0
r?c,% 104 i B~ 0 | Inconel 2.0
= —~— ] Nickel 2.0

= -,

2 - Car:lz.;?n SLEEI ' | Titanium 3.2
£ ; | . Hastelloy 3.8

Wall thickness adjustment factor
— Wall thickness, m Carbon steel 304 Stainless 316 Stainless

0.0127 14 1.8 18
0.0191 2.1 2.3 2.6
0.0254 o 33 35
103 H i P I 1 £ : : i i i H H i H 1
1 10 107 10°

Capacity, m*

Figura A.14 Tanques con un grosor de pared de 6.35 x 10° m

Capacity, gal
& 10* 10° 10°
10 T P P L o P e o T T T 19 : T F O T
| Material adjustment factors
| based on 316 stainless steel
| 316 Stainless steel 1.0

Monel 2.0 |
Inconel 2.0

. Nickel 2.0
Titanium 52

Hastelloy 3.8

H

" 316 Stainless steel
304 Stainless steel e SRR

¥ i
! |

Purchased cost, $

Carbon steel =

ey
Jan. 2002

104 i Fl 7 i i H i | ;
10 107 107 10*
Capacity, m’

Figura A.15 Tanques incluyendo escaleras y plataforma. Los tanques de acero al carbon
son para un estandar API de 650. Los tanques de acero inoxidable tienen el fondo plano y
operan a presion atmosferica.
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Purchased cost, §

Capacity, gal

107
107 T T T RIS L ] it
WP b —
Material adjustment factors |
Carbon steel 1.0
304 Stainless steel 20L.
' 316 Stainless steel 3.0
Jan, 2002
10° ‘ S
10° 1ot 109
Capacity, m>
Figura A.16 Tanques incluyendo escaleras y plataforma
Volumetric capacity, {t”
. 10° 10°
10 - 2 e s 2 ¢ T? T

Purchased cost, $

106

Bullet tank

i ‘
Cone roof tanks

L o =‘ |

105 7/}4"4 - ,Floal",]%r?nf,iéilih : | | L |

= : —} Material adjustment factor |* 1

i Carbon steel Lo [

- -1 Rubber-lined 125

o | Stainless steel 15 |

id i Glass-lined 2.85 | |

] 3 T TT
4 - il : ¢ Jan. 2002
10 i i i i ! P )
10 10% 10* 10°
Volumetric capacity, m*

Figura A.17 Tanques de almacenamiento de gas a presion atmosférica

155



Calderas

Kettle size, gal

10°

10°

Inspal!ed

T T T Glass-lined kettles |
i ii Installed cost -

Installed or purchased cost, $

316 Stainless-steel kettles

cost

5 . | Purchased cost
£l eeric s A THEMNRRAEE s EoNRG % 5 0 oy B SR
T A { ., Cast-iron jacketed kettles | + @ | ‘
T ' | i T Installed cost : _
\ ; i TPurchasedcost | ¢ | | J
| § |  Jan. 2002 |
10* | | i 2 o ,
107! 1 10 10

Kettle size, m*

Figura A.18 Calderas. El precio incluye chaqueta, agitador, termdmetro y controlador

Reactores
Capacity, gal
10 107
Carbonqreel | . Stain_h;,ss St(;C] '
b 10,350 kPa (1500 psia) - 10.350 kPa (1500. psia) |
2070 kPa (300 psia) | 2070 kPa (300 psia) |
345 kPa (50 psia) : e
105} - L AR
i = (Glags-lined steel

~ 690 kP2 (100 psia)

Purchased cost, §

Capacity Agita'tor- Spec;d |

m {gal) kW

{hp} rfmir; e

L=

\ —11.89 (500) 3.7 (5) 120 [
! L1284 (750) 56 (7.5 100 |-
: ; ~13.79 (1000) 7.5 (10) 120 |-
Ll 757 (2000) 112 (15) 125 |.
i | | P L Jan. 2002
103 | i P i i H P
10-! 1 10 102

Capacity, m

Figura A.19 Reactores enchaquetados y con agitacion
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Intercambiadores de calor

Surface area, ft*

10°

| Stainless-steel tube and ;
carbon-steel shell

Purchased cost, $

1o X Admiralty tube and —o- 1~ Carbon-steel wbe {7
... carbon-steel shell and Sh‘ﬂ} el i) 3
Pressure adjustmcnf factors ;—
“|Upto 4,135kPa {600 psia) 1.0
: 6,205 kPa (900 psia) 1.1 1+
10,340 kPa (1,500 psia) 1.3 |
20,680 kPa (3,000 psia) 2.0 E
30,000 kPa (4,350 psia) 3.0 |
Jan. 2002
1071 1 10 10
Surface area, m*
Figura A.20 Intercambiadores de doble tubo
Surface area, 2
g 10° 10*
10 LI L B FRL I S W PO, S ) — O in
: Stainless-st:cel tube and
e CATDON-5 €] SheEL]
- S A;imirall,y whe and e
= carbon-steel shell
g .
o 10 1
§ | Carbon-steel tube : p P
5 sl e
= | i E
A e Pressure adjustment factors |
| = 4,140 kPa (600 psia) 1.0 |
6,205 kPa (900 psia) 1.1 |-
| | 10,340 kPa (1,500 psia) 1.3
i imiopine i 20,680 kPa (3,000 psia) 2.0 -
| ; 30,000 kPa (4,350 psia} 3.0
_ Lo P ; | Jan. 2002
10° : — A : N N
10 10? 10°

Surface area, m?

Figura A.21 Intercambiadores multitubos
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Surface area, ft

102

10
106 L3 | WRRPPRI PSR R o T L J I NI B ;e s—

] : !
Pressure adjustment factors I
~| Pressure, kPa Tube Tube and shell |-~

Ll Lo3s Loo 1.00

5,000 1.07 1.16
10000 110 1.24
103 15,000 L12 131

Purchased cost, $

104

10

1 10 102 10°

: 2
Surface area, m”

Figura A.22 Intercambiadores de tubo en U de 1” de OD, con una distancia entre centros
de los tubos (pitch) de 1” en organizacion cuadrada y 4.88 m de haz tubular. (P = 1035 kPa)

Surface area, ft>
10? 10° 104

100 [ f— I g 1o

- Pressure adjustment factors
| Pressure, kPa Tube Tube and shell [

1,035 1.00 1.00 S R ek T i

— 5,000 1.07 i.16
) 10,000 1.10 1.24
102 -,,-J 15,000 1.12 1.31

B e

316 Stainles

s-steel tubes -

r———m]'——— bl s g B 304 Stainless-steel tubes

Purchased cost, $

10*

_ _2005' _
103 | (| i b i 11

1 10 10 1¢-
2

Surface area, m

Figura A.23 Intercambiadores de placa tubular fija de 3/4 de OD con 1” de pitch cuadrado,
4.88 0 6.1 m de haz tubular y coraza de acero al carbén. (P = 1035 kPa)
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Surface area, ft?
10° 10°

P we IS 11 Y £ S IS [ 5 O ) e o 5 g ol B 5 AR

106 S e Y [ T2 B I S o

i Ma[el’]dl adjuslmem factort. @t
[| Shell Tube  Factor
] CS CS 1.0
CS Cu 1:25
CS SS 1.7
5 Cs Nialloy 2.8
w 107H ss  ss 3.0
] "| CS Ti 2
g | CS—carbon steel
B L Cu—copper
& S§S—stainless steel
'§ Ni alloy—nickel alloy
£ Ti —titanium

—
]
B

— 3105 kPa (450 ptua) :

2070 kPa (300 psia)
< 1035 kPa (150 psia) é,,

" 690kPa (1 |

Surface area, m>

Figura A.24 Intercambiadores de cabeza flotante de 3/4 OD con 1” de pitch cuadrado y
haz tubular de 4.88 m de acero al carbon.

Heat-transfer arca, ft*
10? 103 10* 10°

106 =

2.

o
o
w
c
Q
2 Spiral plat i | :
s iral plate, :
g Cf_rbm,pswelg " Material adjustment fa(.mrs
] ja i i ! | Plate FFactor
() : : __
U E—% : s {| Carbon steel 1.0 H
— e Copper 1.2
B | Stainless steel 2.3
. 1 Nickel alloy 28
|| Titanium 7.2
H | Jan.2002
1 10° 10*

Heat-transfer area, m*

Figura A.25 Intercambiadores de placa plana y de placa espiral
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Condensadores

Heat transfer surface area, [t

10°

T LI | 1 T T l F 13 \“ qul g . e ...l H ‘; T ‘. T TE L 0T |
! ] $ %
i H 3 .
[ ]
i i o
i i i

i
R SO S
F |

Stainless-steel

316 Stainless-steel housing
304 Stainless-steel housin

ELL
NS

finned tube

o

o
=}

-,

104

Purchased cost, §

H

" Aluminum-finned copper coil
e T‘ == Aluminum housing
304 Stainless-steel housing
. Galvanized steel housing

A

H

|
Wi
. |

i s

] e

Al

N

L

i i

\ I

10°

|
E
i
E

10
Heat-

10?

?
transfer surface area, m”

Figura A.26 Condensadores de venteo de tanque (tank vent condenser)

‘Water rate, gal/min

103

10° g -

i
i
i
i
l
:

i

L3 oo, e

:
i
Carbon steel :
:

Purchased cost, $

103

:
! ; !
; | i i
; | i | Jan. 2002
i | i S

1072

107!

Water rate, m>/s

Figura A.27 Condensadores de inyeccion maltiple (tipo spray)
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Vaporizadores

Volume of vaporizer, ft*

10°

106 | E——— | £ — " o E—

o = ‘—‘l
-1 Pressure adjustment factors

| > 505kPa (75psia) 1.6
1,115kPa (160 psia) 3.2 |-
2,130 kPa (350 psia) 4.6 | .
4,150 kPa (600 psia) 8.7
s | | 16,300 kPa (2,365 psia) 12.2
10° 11 30,000 kPa (4,350 psia) 158

Purchased cost, $

Matenial a&justment factors
Carbon steel 1.0 |
CS, 8§S-clad 1.6 |-
C8, glass-lined 2.0 _l
Stainless steel 20 |
! Nickel alloy 5.0
| : Jan. 2002
103 ] i G I
1 10 10°

Volume of vaporizer, m*

Figura A.28 Vaporizadores

Evaporadores
Heat surface area, tt=
107

J Ds e J’;’.Z"_ % WT_‘.‘ q __L"v L:j:. e —
- Pressure adjustment factors :
Upto 1.035kPa (150 psia) 1.0 [

4,135 kPa (600 psia) 1.1

5,170kPa (750 psia) 1.3
107 b 10,340 kPa (1,500 psia) 2.0 |-
15,300 kPa (2,220 psia) 3.0 |-

== ]

Forced circulation ~

Material adjustment fﬁctofs L I i

Carbon steel 1.0 ot .
% Copper alloy 15 || :
10° | Stainless steel 21 |
| Nickel alloy 25

i IR NS

Purchased cost, $

e T i _‘Ycrtical tube "
Agitated film T
T (scraped wall) T T[T

10*

= _ Horizontal tube -

1 10 107

- £)
Heat surface area, m~

Figura A.29 Evaporadores de efecto simple

10
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Heat-transfer area, ft*

10° ———¢
&
(=] |~ ;
a ! | -
s Carbon steel
= At
& B 0y oo T L O N (R :
nlesg sieel
| | Jan. 2002 ]
104 - 1
107! 1 10 102

Heat-transfer area, m?

Figura A.30 Evaporadores de pelicula descendente agitada

Calentadores y hornos

Heater rating, Btw/min

i 103 10°

L 2 o s . S . ., T — T
5
i
(o]
(5]
g 10%}-
o=
=]
g
& L

Jan. 2002
102 P

10 102 10%
Heater rating, kW

Figura A.31 Calentador eléctrico de inmersion
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Heat duty, Btw/min

10°
107 —r——1— R R .22
S R N N
i i Stainiess-sicel tubes
- 13,790 kPa (2000 psia)
| I || (reformer furnace) |
» — 11T | | |
& |
S
= 6 e L b e .. b
g 10° | = 3450 kPa (500 psia) -
=) ¥ L.
+ " (process-fired heater) ...
S.=-| —_— J ESE — | - :a_,..__:
A Chrome/moly tubes —— #7
- 6895 kPa (1000 psia) —+ —
___ (pyrolysis furnace) | | | |
} L | |
] B
| Jan. 2002
10° [ S
103 105

Heat duty, kW

Figura A.32 Horno tipo caja con tubos horizontales

106

10°

Purchased cost, $

Heat duty, Btu/min
10°

" Stainless-steel tubes |

_LJ P

'....__Tjﬁomelmoly Lﬁbes ..
6895 kPa (1000 psia)

10,340 kPa (1500 psia) |

< Carbon-steel tubes T T 1T
| 690 kPa (100 psia) ——-

Carbon-steel tubes i Wop | #d

3450 kPa (500 psia) =" Sl e e e T
S | | Jan.2002

l 1§ ! | A

102 10° 107
Heat duty, k\{bi

Figura A.33 Calentador a fuego directo en forma cilindrica con tubos verticales
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Columnas empacadas y de platos

Weight, Ib
10° 10*

108 T e o o 1 S S ] 3 P S o S o o o

% 316_Slainlefss steel -

=
r/

55 steel

Carbon steel

Purchased cost, $

H
b
‘.
i
i
i

10% / T L

zf i if.ian.ZUDﬁ
{ b o bk

103 £ 1 i [ H
102 10° 104 10°
Weight, kg

Figura A.34 Columnas. El costo es s6lo para el cuerpo de la columna

Vertical height of column, ft

10
106 T T | A LIS P | PSR SOUCOU CI | NN SN S| O T L T 3

Pr_g:asq_zf;_ a_c_ljl.:,};st_lr;_eut factors '_Mi&aterzal adjﬁsfmenpfactprs =

1,035kPa (150 psia) 1.6 [| Carbon steel 1.0

| 5.000kPa (725 psia) 3.2 |] 316 Stainless steel
10,000 kPa (1,450 psia) 4.6 || Nickel alloy

3.0
74

| 20,000 kPa (2,900 psia) 8.7 : .
5 | | 30000 kPa (4,350 psia) 12.2 !
o 107 ] 40,000 kPa (5,800 psia) 15.8 5 o
s e o
8 . - > s
e D :3_111 SR S,
S
=
&
10* |- i
N N
!

j an. 2(}02

103 i | i : R
1 10 10°
Vertical height of column, m

Figura A.35 Columnas. El costo es s6lo para el cuerpo de la columna
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Packed height, ft

10(6 T PR T

;
i
H
H
H
H

; i
Inside diameter of column, m

:

Purchased cost, $
—
(o]
=

10°

Packing material adjustment factors |

| Carbon steel 1.2 |
_ | Polyethylene 10| |
T Porcelain 1.0
! 304 Stainless steel 22 |
f 316 Stainless steel 42
: ! Jan. 2002
1 03 i i | P
1 10
Packed height, m

102

Figura A.36 Empaques. Anillos ranurados y sillas de alta eficiencia. El costo incluye

soportes internos y distribuidores.

165



10°

Cost, dollars per tray

10°

Diameter, in.

!
H
:
:
:
e

Bubble—ﬁlate towers
T Srmintess siool

‘ s Copper?
" Carbon steel

N\ K

Steel shell, stainless-steel trays.
Sieve-tray towers :

T

/ ) __ Turbogrid tray towers

jzm.= Zﬁ_Oi

107!

1
Diameter, m

10

Figura A.37 Columnas de destilacion. El costo incluye instalacion y auxiliares

10*

Cost, dollars/m of height

10

Diameter, 1.

L SO EY N ! T T | PRERNE: IR T
i 4 -
i | _ 4
| . 7/ i 100
BERRE
" Packed towers 7 W
™ Gilass-lined steel 7 4
| — ‘o= Stainless steel ;.

Haveg

i
H

. Carbonsteel | & .

i

i |

j
i
i
i

Jan. zolczj ]

1
Diameter, m

Figura A.38 Columnas empacadas. El costo incluye instalacion y auxiliares.

ot dollard/1 ol heiehi
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Thickness, in.

3 L 10
1 0 T T T M[ -»~.I T | T T | .Iﬂw = Lw T T T |
o ] e
¥} 1 e 1 =
= : - - Foamglas§ i =
z ; =i - ‘ s ! = 5
g ; : e Fiberglass i =
g . o 410 £
g e . i I & :_('—3
e N e = = =2
9:" - m;w ._ P
i : w - 5
2 1 =
5 | =
w - o
S ! O
i e 2 A : s e E : 4 el
All with alominum jacket i byl j
(use for equipment only) . . : Tan. 2002 4
10 2 - i
10 10

Thickness, m

Figura A.39 Aislantes para columnas y tanques

Equipos para extraccion liquido-liquido

Los costos para estos equipos se pueden obtener usando los datos para las columnas de
destilacion ya que los equipos para la extraccion liquido-liquido usan columnas empacadas
y de platos similares.

Membranas

Tabla A.2 Costo de membranas

Modulo de membrana Costo, $/m*
Placa y bastidor 250-400
Enrollada en Espiral 25-100
Fibra hueca 10-20
Tubular 250-400
Capilar 25-100
Ceramico 1000-1600

Los costos corresponden al afio 2000 con un CEPCI de 394.1.

Equipos para adsorcién

Los equipos de adsorcion son cilindricos y estan orientados de manera vertical, de modo
gue su costo puede estimarse de la misma manera que para el cuerpo de una columna de
destilacion sin empaque, platos ni conexiones. Es necesario agregar el costo de las
particulas adsorbentes.
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