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Permite costear equipos, materias primas, productos insumos y servicios de diferentes
equipos y ademas de hacer un estudio financiero del proyecto. La planilla ya viene con un ejemplo
pero todos los datos pueden borrarse y agregarse unos nuevos.

Hoja: Equipment Summary

A B &i D E F G H 1 Il K

i Add Equipment
5 Unit Humber 100
2 Edit Equipment This is Table 7.12 for Example 7.14
4 = T A CERCY 542 Hit “Remove All Equipment” to start a new file
emove quipmen
5
5 User Added Equipment
Shell Pressure Tube Pressure Purchased Equipment Bare Module  Base Equipment  Base Bare Module
B £xchangers Exchanger Type e i Moc Area  (square meters) sk o g iy
33 EM Floating Head 5 5 Carbon Steel/ Carbon Steel 170 H 45000 5 148000 § 45000 S 148 000
v r - r " -
34 E02 Floating Head 5 18 Stainless Steel{ Carbon Steel 205 H 96800 5 243000 $ 50300 $ 166 000
v r " " -
35 E03 Double Pipe s Carbon Steel / Carbon Steel 10 H 5000 8 18800 § 5000 $ 16 800
36
Pawer Discharge Purchased Equipment Bare Module  Base Equipment  Base Bare Module
o [ Type (kilowatts) oo Pressure (barg) Cost Cost Cost Cast
50 P01 Centrifugal 5 1 Carbon Steel s s 13400 S 34500 S 2670 % 28100
51|
T D Height Dot e eeieEMOE Pressbrdt (i) Purchased Equipment Bare Module  Base Equipment  Base Bare Module
61 (meters) {meters) Cost Cost Cost Cost
62 TA01 32 Staniess Steel Sieve Trays 23 21 Carbon Steal 5 H 2830000 5 549000 S 173000 S 402000
63
oannk i Length/Height  Diameter e A e Purchased Equipment Bare Module  Base Equipment  Base Bare Module
67 (meters) (meters) Cost Cost Cost Cost
68 V101 Horizontal 3 18 Carbon Steel 5 H 24800 S 65100 5 18200 S 55500
59
70
73 Totals s 475000 "$ 1056400 7§ 300460 7§ 816 400
74
7 Total Module Cost s 1250000
76 Total Grass Roots Cost i3 1660 000
7 Total Equipment Cost s 475000
78
72 Lang Factor 474
80 Lang Factor Cost s 2 300 000

81

El uso de esta pantalla es bastante transparente, los botones permiten agregar equipos
nuevos, editarlos (o borrar uno por uno) o eliminar todos.

Los equipos se asocian, para su mayor claridad, en categorias:
Blenders
Centrifuges
Compressors
Conveyors
Crystallizers
Drives
Dryers
Dust Collectors
Evaporators
Fans
Filters
Fired Heaters
Heat Exchangers
Mixers
Pumps
Reactors
Screens
Storage Tanks
Towers
Turbines
VesselsTrays
User Defined

Hoja: Utilities Summary
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Se genera automaticamente a medida que se agregan los diferentes equipos y si usa
alguna utilidad la agrega y costea.

A B c D E F G | H 1 J K
1 1]
2
3
4
5
6 Name Total Module Cost Grass Roots Cost Utility Used Efficiency Actual Usage Annual Utility Cost
7
8 E-101 § 174 784 3 249 000
9 E-102 § 286 000 3 369 000
10 E103 § 20000 $ 28100
1 P-101 $ 40700 $ 54 800 Electricity 0.86 5.81 kilowatts $ 3260
12 T-101 3 648 000 3 850 000 NA
13 V-101 $ 77000 $ 105 000 NA
14
15
16 Totals § 1 250 000 $ 1 660 000 $ 3260
17

Haciendo click en la columna G se puede cambiar la utilidad.
Calentamiento:

Utility Form [

& Heating Utilities ¢ Cooling Utilities
Steam from Boilers

" Low Pressure Steam (S barg, 160°C)

" Medium Pressure Steam (10 barg, 184°C)

" High Pressure Steam (41 barg, 254°C)
Thermal Systems

" Moderately High (temperature up to 330°C)
" High (temperature up to 400°C}

" “ery High (temperature up to 600°C)

Customizable Utility

" Custom Utility

| | ]

Uility Duty | © | mm -]

Finish | Cancel |

Enfriamiento

58



Utility Form

" Heating Utilities

@ Cooling Utilities

Water Utilities

(™ Refrigerated Water
Refrigeration Lhilities
(™ Moderately Low (temperature to 5°C)

" Low (temperature to -20°C)

{” Wery Low (temperature to -50°C)

Customizable Utility

" Custom Utility

| | =
Utility Duty | | wm =l
Finish | Cancel |
Hoja: COM Summary
A B _ g D E F
1
= Add Materials |
i Remove all Materials ‘
5 Material Name Classification Price ($/kg) Flowrate (kg/h) Annual Cost
6 Propylene Raw Material 5 0.32 1234.00 5 3286 191
i Product A Product 3 (100.00) 600.00 5 (499 320 000)
8
9

Aca se cargan las sustancias: materias primas, insumos, productos, etc. con su flujo y costo

unitario.

La parte inferior de la hoja contiene mds datos que deben ser personalizables por el

usuario.
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13
14
15
16
17
18
19
20
21
73
23
24
25
26
7
28
29
30
31
32
33
34
35
36
37
38
39
ap
a1
a3
43
a4
a5
a5
a7
ag
ag
50
51
52
53
54

B C
Economic Options

CostofLand 5 10 000 OO0

Taxation Rate 45%

Annual Interest Rate 10%
Salvage Value 5 15 000 D00
Working Capital 5 30 000 000
FCIL & 150 000 000

Total Module Factor 1.18

Grass Roots Factor 0.50

Economic Information Calculated From Given Information

Revenue From Sales

Can (Raw Materials Costs)
Cyr (Cost of Utilities)

Cowr (Waste Treatment Costs)

Co. (Cost of Operating Labor)

5
5
5
5
5

499 320 000
3 286191
500

Factors Used in Calculation of Cost of Manufacturing (COM,)
Comd = 0.18*FCIL + 2 76*COL + 1.23%CUT + CWT + CRM)

Multiplying factor for FCIL
Multiplying factor for Co.
Facotrs for Cyr, Cyr, and I:q,:

com,”

3

018
278
1.23

31042 630

Factors Used in Calculation of Working Capital

Working Capital = A*Cgy, + B*FCI_+ C*C

A 0.10

B 0.10

C 0.10
| Project Life (Wears after Startup) 10 |
| Construction period 2 |

Distribution of Fixed Capital Investment (must sum to one)

End of vear One
End of year Two
End of year Three
End of year Four
End of yvear Five

&0%
4%

Ademas permite hacer el estudio financiero del proyecto incluyendo el diagrama de flujo
de caja, valor presente neto, etc.
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Hoja: Cash Flow Analysis

el
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46

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

A B L D E F G H 1 J
Cash Flow Diagram
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Project Life (Years)
Generate CFD
Discounted Profitibility Criterion Non-Discounted Profitibility Criteria
Net Present Value (millions)  1200.20 Cumulative Cash Position (millions) 2501.28
Discounted Cash Flow Rate of Return 12.10% Rate of Return on Investment 166.75%
Discounted Payback Period (years) 5.9 Payback Period (years) 39
O en forma tabular:
- Cash Flow Cash Flow Cumulative Cash Flow Cumulative Cash Flow
Year Investment d FClL-Sdx R COM; (R-COM;-dl) *(1-t)+dx (Non-discounted) (discounted)  (discounted) (Non-discounted)
0 0.00 150.00 0.00 0.00 0.00 0.00
0 10.00 150.00 {10.00) {10.00) {10.00) {10.00)
1 90.00 150.00 {90.00) (81.62) {91.82) {100.00)
2 60.00 150.00 {60.00) {49.59) [141.40) {160.00)
2 30.00 150.00 (30.00) (24.79) (166.20) (190.00)
3 30.00 120.00 499.32 31.04 271.06 271.05 20365 37.45 81.05
4 48.00 72.00 499.32 31.04 279.15 279.15 190.66 22811 360.21
5 28.80 4320 499 32 31.04 27051 27051 167.97 396.08 630.72
5 17.28 25.95 499.32 31.04 265.32 265.32 149.76 545.84 896.03
7 17.28 8.70 499.32 31.04 265.32 265.32 136.15 681.99 1161.35
8 870 - 499.32 31.04 261.47 261.47 121.98 803.97 1422.82
9 - 499.32 31.04 25755 25755 109.23 913.20 1680.37
10 499.32 31.04 25755 25755 99.30 1012.49 1937.92
1 499 32 31.04 25755 25755 90.27 1102.76 2195.47
12 499.32 31.04 265.80 265.80 84.69 1187.46 2461.28
12 40.00 12.78 1200.20 2501.28

63

65

Hoja: Monte Carlo Simulation
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130

133

B c

D

E

Probable Variation of Key Parameters over Plant Life

FCIL
Price of Product
Working Capital

Income Tax Rate*

Interest Rate’

Raw Material Price

Salvage Value

* Please note that variations for percentages are a percent of a percent.
For example. a 10% variance on a 12% interst rate would imply a 1.2% uncertainty

Lower Limit
-20%
-20%

Run Economic Analysis

Net Present Value Data

Upper Limit
30%
5%
0%
0%
0%
10%
0%

Base Value
150000 000
499320 000

30000 000
45%
10%
3286191
15000 000

Low NPV 184285
High NPV 24131.0

]

18996.8
19569.0
201393
207095
212798
21850.0
224202
229905
23560.7
241310

commmnunoo

UpperValue  # points/bin ~ Cumulative
18421 0 0

13
47
121

Cumulative Fraction
0.000

Discounted Cash

Flow Rate of Return Data

LowDCFROR ~ NA
High DCFROR ~ NA

m
oo of
SN |

#lbin
0

Cumulative

R R IR I

umulative Fraction

#DIV/OL
#DIV/OL
#DIV/OL
#DIV/OL
#DIV/OL
#DIV/OL
#DIV/OL
#DIV/OL
#DIV/OL
#DIV/OL
#DIV/OL

Discounted Payback Period Data

Low DPEP
High DPEP

]

wo oo

#lbin
[
2
73
173

Cumulative
[

2
95
268
495
652
807
911
964
993
1000

Cumulative Fraction

0.022
0.095
0.268
0498
0.682

Cumulative Cash Position Data

Low CCP  36413.41
High CCP  47636.68

Bins UpperValue  # points/bin ~ Cumulat Cumulative Fraction
0 3641341 0 0 0.000
1 3753573 3 13 0013
2 38658.06 3 46 0.045
3 39780 39 75 121 0121
4 40902 71 % 216 0216
5 42025.04 108 324 0324
6 43147.37 122 446 0445
7 44269.70 167 613 0613
8 46392.02 184 797 0797
9 46514.35 146 943 0943
10 47636.68 57 1000 1.000

Rate of Return

on Investment Data

Low ROROI  2028%
High ROROIl  3797%

ul

s Upper Value
2028%

2205%
2382%

0
1
2
3
4 2736%
5
6
7
8
9

10 3797%

# points/bin
0

25
81
139
162
205
193
14
43
21
12

Cumulative

25
106

1000

Cumulative Fraction

0.000
0.025
0.106
0.245
0.407
0612
0.805
0.919
0.967
0.988
1.000

NPV

DCFROR

DPBP

ROIOI
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127, Payback Period Data

129 PBP
140 LowDPBP 0.0 10
141 High DPBP 0.0

142

143 Bins. Upper #hbin Cumulstive  Cumulative Fraction 0s
144 0 0.0 0 0 0,000

145 1 0.0 8 8 0.085

146 2 0.0 208 291 0291 oe
147 3 0.0 202 493 0493 0s
148 4 0.0 44 637 0637 04
149 5 0.0 118 755 0755

150 6 0.0 91 846 0846 .
151 7 0.0 79 925 0925 o
152 8 0.0 4 968 0.968 01
153 9 0.0 24 992 0992 00
154 10 0.0 8 1000 1.000

155

Hoja: User Options
Aca se personalizan los valores a emplear en los costo utilitarios:

A B £, D E F
1
2 Hours per Operting Year 8322 | Lot B anee
3
4 Cost ($/GJ) Power Preference
5 Common Utilities kilowatts
6 Electricity {110V - 440V) 18.72
i Cooling Water (30°C to 45°C) 0.378 Pressure Preference
8 Refrigerated VWater (15°C to 25°C) 4.7 barg
9
10 Steam from Boilers Heat Duty Preference
abik Low Pressure (5 barg, 160°C) 2.03 MJ/h
12 Medium Pressure (10 barg, 184°C) 278
13 High Pressure (41 barg, 254°C) 5.66 Length Preference
14 meters
15 Fuels
16 Fuel Qil (no. 2) 103 Area Preference
17 MNatural Gas 3.16 square meters
18 Coal (FOB mine mouth) 2.04
19 Volume Preference
20 Thermal Systems cubic meters
n.ik Moderately High (up to 330°C) 3.95
22 High {up to 400°C) 3.95 Gas Flow Preference
23 Very High (up to 600°C) 3.95 cubic meters/s
24
25 Refrigeration Cost Preference
26 Maderately Low (5°C) 477 Sikg
2, Low (-20°C) 5.49
28 Very low (-50°C) 14.12 Elowrate Preference
29 kgth
30 Cost {$itonne)
31 Waste Disposal (solid and liquid) Energy Price Preference
22 Non-Hazardous 36 $/Gigajoule
33 Hazardous 200

o
=
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34
35
36
37
38
39
40
41
42

&GRS

a7
48
45
50
51
52
23
24
55
56

Cost of Steam used in Steam Drives

Cost ($/GJ)
Steam used for steam-powered drives 5 5.66
Equipment Effeciencies

Pump Efficiency 86%
Drive Efficiency 90%
Fan Efficiency T0%
Furnace Efficiency 90%
Turbine Efficiency 65%

Process Equipment
Qperators per shift per equipment

Cost of Labor (per operatorfyear) 5 66 910

Miscellaneous Numebrs

Solids Handling Coefficient 1.00

Hoja: Equipment Cost Data

Aca se encuentran los parametros de calculo de los costos fijos de equipos:
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B C D E F G H I J
Blender Data
Blender Type Ki Kz Ki  Vainlm®) Vesdm®)|  Fau

Kneader 5.0141 0.5867  0.3224 0.14 3 1.12
Ribbon 41366 05072  0.0070 0.70 1 1.12
Rotary 41366 05072  0.0070 0.70 11 1.12
Centrifuge Data

mgm Ki Kz Kz |:]rrir{m]' Drrax{m]' Fen
Auto Batch Seperator 4.7681 0.9740  0.0240 0.50 1.70 1.57
Centrifugal Seperator 43612 08764 -0.0049 0.50 1.00 157
Oscillating Screen 48600 03340  0.1063 0.50 1.10 1.57
Solid Bowl w/o Motor 4.9697  1.1689  0.0038 0.30 2.00 1.27
Compressor Data (without electric motors)

Compressor Type Ki Kz Kz Faucs Fauss Fauni Wonin( kW) Wz kW)
Centrifugal 2.2891 1.3604  -0.1027 27 5.8 11.5 450 3000
Aodial 2.2891 1.3604  -0.1027 38 8.0 15.9 450 3000
Rotary 50355 -1.8002  0.8253 24 5.0 9.9 18 950
Reciprocating 2.2891 1.3604  -0.1027 34 7.0 13.9 450 3000
Conveyor Data

Conveyor Type Ks Kz Ko Amn(m®) Apadm?)|  Fau
Apron 3.9255  0.5039  0.1506 1.00 15.00 2
Belt 40637 02584  0.1550 0.50 325.00 1.25
Pneumatic 46616 03205  0.0638 0.75 65.00 1.25
Screw 3.6062  0.2659  0.1982 0.50 30.00 1.1
Crystallizer Data

Crystallizer Type Ks Kz Ka  Vainlm®) Ves(m®)| Fau
Batch 4.5097 017 0.1344 1.50 30.00 1.6
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B c D E F G H 1 1 K s M N o P

37
38 Drive Data
39 Electric Drives K Kz Ks Fau Weninl KW) Winax( kW)
40 Explosion Proof 2.4604 14191 -0.1798 15 75 2600
41 Totally Enclosed 1.956 17142 -0.2282 15 75 2600
a2 Open/Drip Proof 2.9508 1.0688 -0.1315 15 75 2600
43
A Mon-Electric Drives Ky Ko Ks Fau  Wnin( kW) Wna kW)
a5 Gas Turbine -217702 132175 -1.5279 35 7500 23000
a6 Steam Turbine 26259 14398  -0.1776 35 70 7500
a7 Internal Combustion 2.7635 0.8574  -0.0098 2.0 10 10000
a8
43
50 Dryer Data
5 Dryer Tvpe K, Kz Ka Aw(mz} Amx(mz] Fau
52 Drum 4.6472 0.2731 0.1340 0.50 50.00 16
b Rotary, Gas Fired 35645 11118 -0.0777 5.00 100.00 125
54 Tray 3.6951 05442  -0.1248 1.80 20.00 1.25
55
56
57 Dust Collectors Data
58 Collector Type K Ka K:  Ven{m*/s)Vmselm®/s|  Fau
59 Baghouse 4.5007 04182 0.0813 0.08 350.00 286
60 Cyclone Scrubbers 3.6298 0.5009 0.0411 0.06 200.00 2.86
61 ( Gentrifugal, Gravity
62 Spray, Impingement,
63 and Wet Dynamic)
64 Electrostatic Precipitator  3.6298 0.5009 0.0411 0.06 200.00 2.86
65 Venturi 36298 05009 00411 0.06 200.00 2.86
66
67
68 Fan Data (include electric motors)
69 Fan Type Ki Kz Ks Faucs  Fewsbergsss  Fauss Fruni Threshald Ci C: Csy Weinmisy  Vemaximavz)  Prosbang)
70 Centrifugal Radial Fan 35391 -03533 04477 27 50 58 115 0.01 0.00 0.209 -0.033 1 100 0.16
71 Centrifugal Backward cun  3.3471  -0.0734  0.3090 27 50 58 15 0.01 0.00 0.209 -0.033 1 100 0.16
72 Axial Tube Fan 30414 03375 04722 27 50 58 115 0.04 0.00 0.209 -0.033 1 100 0.16
73 Axial Vane Fan 3.1761 -01373 03414 27 50 58 115 0.04 0.00 0.209 -0.033 1 100 0.16
74

B G D E F G H I J K L M N (9]
75
76 Filter Data
77 Filter Type K Kz Ka  Amolm?®) Anadm®)|  Fau
78 Bent 51085 04993 00001 0.90 115.00 165
79 Cartridge 32107 07597 0.0027 15.00 200.00 1.65
80 Disc and Drum 48123 02858  0.0420 0.90 300.00 1.65
81 Gravity 42756 03520 0.0714 0.50 §0.00 1.65
82 Leaf 38187 06235 00176 0.60 235.00 1.65
a3 Pan 48123 02858  0.0420 0.90 300.00 1.65
a4 Plate and Frame 42756 03520 0.0714 0.50 80.00 1.80
85 Table 51055 04999  0.0001 0.90 115.00 1.65
86 Tube 51055 04933  0.0001 0.90 115.00 1.54
87
88
89 Fired Heater Data
S0 Bare Module Factor
91 Reactive Heaters K1 Kz Ka Qemin(kW) Qo kW) Prax(barg) Ct Cz Ca CS  Alloy Steel 55
a2 Reformer Furnace 3.068 06597  0.0194 3000 100000 200 0.1405 -0.2698 0.1293 213 251 281
93 Pyralysis Furnace 23859 09721 -0.0206 3000 100000 200 0.1017 -0.1957 0.09403 213 251 281
94
95 Bare Module Factor
96 Mon-reactive Heaters K Kz Ka Qumin(kW) Qra{ kW) Prax(barg) Cy Cz Ca CS  Alloy Steel 55
G Process Heater 7.3488  -1.1666  0.2028 1000 100000 200 0.1347 -0.2368 0.1021 213 2.51 2.81
98
99
100 Steam Supreheat Factor
101 Thermal Fluid Heaters Ky Kz Ka Qumin(kW)  Qprax{ kW) Prax(barg) Ct Cz Ca Fbm Fri Fra Fra
102/ Hot Water 20829 09074  -0.0243 650 10750 200 -0.0163 0.0569 -0.0088 217
103 Molten Salt, Mineral Oil, 11979 14782  -0.0958 650 10750 200 -0.0163 0.0569 -0.0088 217
104, Diphenyl Based Qils 22628 08581 0.0003 650 10750 200 -0.0163 0.0569 -0.0088 247
105 Packaged Steam Boilers 69617 -148 0.3161 1200 9400 40 2.5941 42348 1.7224 22 1.000 000184 335E-06
106
107
108 Evaporator Data
109
110 Evaporator Types Ky Kz Ka Aminmz)  Amaximz)  Pmaxparg) Cy Cz Cs
111 Farced Circulation 60238 03475 00703 5 1000 150 0.1578 -0.2992 0.1413
112 Falling Film 39119 08627 -0.0088 50 500 150 0.1578 -0.2992 0.1413
113 Agitated (Scraped Wall) 5 0149 -0.0134 05 5 150 0.1578 -0.2992 0.1413
114 Short Tube 52366  -0.6572 0.35 10 100 150 0.1578 -0.2992 01413
115 Long Tube 4.642 0.3698  0.0025 100 10000 150 0.1578 -0.2992 0.1413

11a
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116
117
118 Heat Exch Data
119 Exchager Type Ky Kz Ka Cy Cz Ca B Bz Arrir{rrzj An:ax(rrz} Prrax{bar-;}
120 Double Pipe 33444 02745 -0.0472 131467 126574 3.0705 1.74 1.55 1 10 300
121 40 barg < P < 100 barg 0.6072 -0.912 0.3327
122 P < 40 barg 0 0 0
123 Multiple Pipe 27652  0.7282 00783 13.1467 -12.6574 3.0705 1.74 1.55 10 100 300
124 40 barg <P < 100 barg 0.6072 -0.912 0.3327
125 P < 40 barg 0 0 0
126 Fixed tube, sheet, or Uty 4.3247 -0.303 0.1634  0.03881 -0.11272 0.08183 1.63 1.66 10.0 1000 140
127 tubes only > 5 barg -0.00164 -0.00627 0.0123
128 Floating Head 48306 08509 0.3187 0.03881 -0.11272 0.08183 1.63 1.66 10.0 1000 140
129 tubes only = Sbarg -0.00164 -0.00627 0.0123
130 Bayonet 42768 -0.0495 01431  0.03881 -0.11272 0.08183 1.63 1.66 10.0 1000 140
131 tubes only = 5 barg -0.00164 -0.00627 0.0123
132 Kettle Reboiler 44646  -05277 03955  0.03881 -0.11272 0.08183 1.63 1.66 10.0 100 140
133 tubes only > 5 barg -0.00164 -0.00627 0.0123
134 Scraped Wall 3.7603 06569 00349 131467 -12.6574 3.0705 1.74 1.55 2.0 20 300
135 40 barg <P < 100 barg 0.6072 -0.912 0.3327
136 P < 40 barg 0 0 0
137 Teflon Tube 3.g062 08924 -0.1671 0 0 0 1.63 1.66 1.0 10 15
138 Air Cooler 4.0336  0.2341 0.0497 -0.125  0.15361 -0.02861 0.95 121 10 10000 100
139 Spiral Tube - shell and tul  3.9912  0.0663 0243 -04045  0.1859 0 1.74 1.55 1 100 400
140 tube only -0.2115  0.09717 0
1411 Spiral Plate 46661 02947 02207 0 0 0 0.96 1.21 1 100 19
142 Flat Plate 4.6656  -0.1557  0.1547 0 0 0 0.96 121 10 1000 19
143
144 Materail Factors, Fy
145 Shell - CS cs Cu cs SS cs Mi Ccs Ti
146 Exchanger Type Tube - CS Cu Cu 33 33 Mi Mi T Ti
147 Double Pipe 1.00 1.35 1.69 1.81 273 268 373 463 11.38
143 Multiple Pipe 1.00 1.35 1.69 1.81 273 2.68 373 463 11.38
143 Fixed tube, sheet, orUtt  1.00 1.35 1.69 1.81 273 2.68 373 463 11.38
150 Floating Head 1.00 1.35 1.69 1.81 273 2.68 373 463 11.38
151 Bayonet 1.00 1.35 1.69 1.81 2.73 2.68 373 463 11.38
152 Kettle Reboiler 1.00 1.35 1.69 1.81 273 2.68 3.73 4.63 11.38
153 Scraped Wall 1.00 1.35 1.69 1.81 273 2.68 3.3 463 11.38
154 Spiral Tube 1.00 1.35 1.69 1.81 2.73 2.68 3.73 4.63 11.38
155
156 Shell Materail
157 Exchanger Type c3 Cu 33 Mi Ti
158 Teflon Tube Exchanger 1.00 1.20 1.30 140 3.30
159

B C D E F G H I J K M N o P Q R s

159
160 WMaterial In Contact with Process Fluid
161 Exchanger Type Cu Ni Ti
162 [Spiral Plate 1.00 135 245 268 463
163 [Flat Plate 1.00 1.35 2.45 2.6 4.63
164
165 Tube Material
166 Type Al ss
167 [Air Cooler 1.00 142 293 |
168
169
170 Mixer Data
171 Mixer Type K, Kz K  Prin(kW) Pros(kW)| Feu
172 (Impeller 38511 07009 -0.0003 500  150.00 138
173 [Propeller 43207 00359 01346 500  500.00 138
174 [Turbine 34092 0.489%  0.0030 500  150.00 1.38
175
176
177 Pump Data i electric drives)
178 Pump Type K Kz Ky G Ca Cs B, B. Frnc Frcs Frmcu Frss Froni Fromi Proaceary Wenin{ kW) Wona( kW)
179 [Centrifugal pump 33892 00536 01533 03935 03957 -0.00226 189 135 10 18 NA 23 14 NA 100 1 300
180 [Positive Displacement 34771 01350 0.14380 -0.24538 0268016 -0.01363 189 135 1.0 14 13 27 47 10.7 100 1 100
181 [Reciprocating pump 38696 0.3161 012200 02454 02590 -0.0136 1.89 1.35 1.0 15 13 24 4.0 6.4 100 04 200
182
183
134 Reactor Data
185 Reactor Type K Kz Ko Vodm®) Vmsdm®)|  Fau
185 [Autoclave 45687 02986 00020  1.00 15.00 40
187 |Fermenter 41052 05320 -0.0005 010 3500 40
188 [Inoculum Tank 37957 04593 0.0160 007 1.00 40
189 [Jacketed Agitated 41062 05320 00005 010 3500 40
190 [Jacketed Non-Agitated ~ 33495 07235 00025 500 4500 40
191 [Mixer/Settler 47116 04479 00004 0.04 6.00 40
192
193
194 Screen Data
135 Screen Type K Kz Ko Amedm?) Amsdm?)|  Fau
19 [Dsm 38050 05856 02120 030 6.00 134
197 [Rotary 40485 01118 03260 0.30 15.00 134
198 [Stationary 38219 10368 06050  2.00 11.00 134
199 |Vibrating 40485 0.4118 03260 0.30 15.00 1.34
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201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
Akt
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245

B B D E F G H I J K L M
Tank Data
Tank Type Ks Kz Kz B Viinimzs) Vensemis)
Fixed Roof 4.8509  -0.3973  0.1445 10 0 90 30000
Floating Roof 5.9567  -0.7585 0.1748 1.10 0.00 1000 40000
Turbine Data
Turbine Type K Kz Ka Fauci Faucs Fancu Fenss Fauni Fanmi Wein( kW) Winae kW)
Axial 2.7051 14398 01776 MA 35 MA 6.1 117 MA 100 4000
Radial 2.2476 14965  -0.1618 NA 35 MNA 6.1 1.7 NA 100 1500
Vaporizer Data
Vagorizer Tyges K Kz Ka Vn-ir{n-3:. Vn-;x{.—ﬂ} Prrax{bar-;} Cy Cs Cs
Jacketed Vessel 3.8751 03328  0.1901 1 100 320 0.1578 -0.2992 0.1413
Internal Caoil 4038 009142 02766 1 100 320 0.1578 -0.2992 0.1413
Jacksted Vessel w/ Coil 4038 0.09142  0.2766 1 100 320 0.1578 -0.2992 0.1413
Bare Module Factors, Fgy
Vaporizer Types Cs Cu 5L SS Cail:s Lined Ni 55 S5 Clad i Alloy Ni Alloy Clad Ti Ti Clad
Jacketed Vessel 27 34 47 49 48 38 91 5.9 13.7 B:5
Internal Coil 3.0 38 5.2 5.8 52 41 101 6.6 16.2 10.6
Jacketed Vessel w/ Cail 3.0 38 5.2 55 5.2 41 10.1 6.6 15.2 10.6
Evaporator Data
Bare Module Factors, Fay
Evaparator Types CS Cu Alloy S8 Ni Alloy Ti
Forced Circulation 29 3.63 5.08 9.66 14.5
Falling Film 225 281 3.94 749 11.25
Agitated (Scraped Wall) 225 2.81 3.94 7.49 11.26
Short Tube 2.9 363 5.08 9.66 14.5
Long Tube 29 363 5.08 9.66 14.5
Vessel Data (including data for distillation towers and packed columns)
Vertical Vessels Horizontal Vessels
K4 Kz Ks Vorin Vimax Ky Kz Kz Vein Vosx  Praxpag
3.4974 0.4485  0.1074 0.3 520 3.5665  0.3776 0.0905 01 628 400
Vessel Type B1 B2
Horizontal 1.49 152
Vertical 225 1.82
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245
246 Materials of Construction
247 Fucs 1.0
248 Fut 25 ciad 1.7
249 Fuss 31
250 Faa i clad 36
251 Far wi 71
252 Fa1i cisa 47
253 Fu i 9.4
254
255 Tower Trays
256 Tray Type K Kz Ka Ain{?)  Amae(m°)
257 Sieve 2.9949 0.4465 0.3961 0.07 12.3
258 Valve 3.3322 0.4838 0.3434 07 10.5
259 Demister 3.2353 0.4838 0.3434 07 10.5
260 Fau
261 MO Sieve Valve Demister
262 CS 1.0 1 1.0
263 55 1.8 1.83 1.0
264 Fluorocarbon 1.8
265 Mi-alloy 5.6 5.58 5.6
260
267 Fg=10%0.477140.08516 Log N -0.3473 [Log N]"2}
268
269 N Fg 20
270 1 3.00 b
271 2 2.96 =3 T
272 3 275 20 \
273 4 2.53 15
274 5 233 TS TRe
275 3 1.87
05
276 10 1.64
277 15 1.25 L
278 20 1.00 0 20
279
280
281 Tower Packing
282 Materials of Construction K Kz Ka Viin{m®)  Vmax(m®) | FBM
233 Ceramic 2.4493 0.9744 0.0055 0.03 28] 4.14
224 304 858 2.4493 0.9744 0.0055 0.03 628 7.09
285 Plastic Saddle 2.4493 0.9744 0.0055 0.03 628] 1.00
286

Hoja: Cooling Water
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q COST OF COOLING WATER
2 User may change values to suit location and changing circumstances
: Note: the results from this cost estimation sheet are
4 Cost of electrical power 0.067392 $/kWh . .
. Cost of Chemicals 3.47E.05 §/kg MU water not automatically passed to the User Options
8 Cost of water 0.000177 $/kg MU water worksheet - the user must do this themselves
7
3 Deisgn AT 10 °C
9 Basis 1G]
10 Dyyarer 955 kg/m’
11 m 23923 kg/h
12 'y 2417 k/fkg
13 W eiop 413.7 kg/h
14 fevap 0.0173
15 Windage loss, f i 0.003Range = 0.001 to 0.003
16 5, salt conc factor S5Range=3t07
17 foo 0.001323542
18 Fau 0.0216
19 W 517.17 kg/h
2 AP o 266.7 kPa
21 pump efficiency 0.75
22 Power for circ cw pump 2.37 kw
23
24 SA of tower 0.5 ftzj'gpm
25 Fan hp 0.041 hp/ﬂz—tower
2% Power for Fan 1.61 kw
7
28 Cooling Water Cost 0.378 5/G)
29 15.74 $/1000m°
30
31 indicates user option
2
33 % electricity 71.0%
34 % MU chemical cost A4.7%
35 % MU water cost 24.2%
36 100.0%
Hoja: Cost of Refrigerated Water
c D E G H 1 ] K L M N o [ a

. COST OF REFRIGERATED WATER

2 User may change values to suit location and changing circumstances

Cost of electrical power
Cost of CW

Basis

Refrigerant
Compressor Efficiency
10 Compressor Duty

11 Condenser Duty

12 Evaporator duty

14 Cost per GJ

Hoja: Cost of Steam

0.067392 $/kWh
0.378 $/GI

1 GI/h
0.75
63.8 kW
1.23 GIh
1.00 GI’h

4.76 S/IGJ

Note: the results from this cost estimation sheetare
notautomatically passed to the User Options
worksheet - the user must do this themselves
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User may change values to suit location and changing circumstances

E F

1
2w 48260/ lieg saturated fquid of 115°C Note: the results from this cost estimation sheet are
4 not automatically passed to the User Options.
s — worksheet - the user must do this themselves
7 HP steam generated ot 45.3 bar and 400°C (650 psig and 400°C}
s
9 HP-Steam MP-Steam - with Power Generation (10 barq)
10 Natural gas cost 218 si0) 01119 Sistg Watural gas cost 318 /0
| Process water cost 0177 SH000 kg Process water cost 0477 1000 kg
2| Chemicals to treat biw 0,155 /1000 kg Chemicals to treat bfw 0156 $/1000 kg
1 Electricity 0087352 SKWN Electricity 0.067392 S
"
5 1000 kg of HP steam generated in boler Basis 1000 kg of HP steam generated in boler
® 453 bar Py 4
w a00 C Toer 400 °C
® 3205 kikg hger 3005 kikg
[ 27999 kikg Spen 67032 kg
) 11016 kg Conditions after rev adiabatic expansion
F 45260 Klikg [ 26519 Klikg
2 2722 6J Wy 3521 kiikg | 9808 Kih
22 bfw to desuperheat 17482 kg efficiency of urbine 5%
24 total hp steam 117482 steam availabi at header after desuperheating actual work (-1 736 ki
25 boler efficiency credit for elecircty s 4se
25 |costof NG to produce stzam  § 814 per 1000 kg steam at header o (afier expansion) 2940.2 kg
27 Natural gas usage 2,575 GJ per 1000 kg steam af header oz 100 2780.7 kg
22 | natural gas usage 7271 sem D s 0 30 7812
» 32460016 kmol Do 482,60 ik
20 |% excess air % steam produced afier desuperheating 1069.394 kg
costof nat gas o produce 1000 kg of
ar |02 66867633 kmol saturated 1P steam s 894
32 | ir 3184173 kmol Cost of electricty for blower s s
22 bowrer efficeency &% 5592 1 rom process simuiator (Cheme Total cost of sard P steam s s
44 | Power for blower 15,533 Kith Energy relcased by condensafion 19995 GJ
35 Costof MP steam in heat exchanget § 278 S/GJ
25 | cost of electricty for blower  §  1.05
47 make-up waler 0% of allsteam (100 kg/1000kg steam) MP-Steam - without Power Generation (10 barg
av | energy in bfw 03762 Glfkg steam produced afier desuperneating 118456 kg
29 |value of energy in WU water | 5 1.19 cost of naiural gas S 807 per 1000 kg of salurated P steam
40 | bfw cost S 1522 SHOOD kg of biw {valus given in Table 6:2) stof electriciy for blower FR—
41| make up water cost 0152 (cost for process water, o heat up water, and treatment chermicais)1000 Total cost of safd P steam S 95¢ per 1000 kg of saturated WP stcam
42| work to pump bfw to 45 3 bar 6586 U000 ky | 1.62944444 kit Costof MP steam in heat exchanget § 477 S/

42| cost to pump bfw 10 45.3 bar
44 Total cost for steam

Energy obtained through
condensation of 1000 kg of HP
steamat T

Cost of steam

s o
§ 961 $1000 kg of steam

16983 GJ
5.66 $16J

LP-Steam - with Power Generation (6.2 barg)

Natural gas cost
Process water cost
Chemicals to treat biw
Electricity

.16 5/GJ
0.177 51000 kg
0.156 501000 kg

0.067382 SR

1000 kg of HP steam generated in boiler
3 bar
400 C

3205 klikg
57032 kiikgiK

Condtions after adiabatic expansion of 75% efficiency

hes

Wy

actual work (-4,
credit for electricty s
B s (after expansion)

[

Psstig gz oer

n

steam produced after desuperheating
cost of nat gas to produce 1000 kg of

saturated WP steam s
Cost of electricty for blowrer s
Total cost of sard P steam s

Energy released by condensation
Cost of MP steam in heat excl

€ §

L
steam produced after desuperneating
cost of natural gas

cost of electriciy for blower
Total cost of safd P steam
Cost of MP steam in heat excl

team - without Power Generation

28543 kiikg
302 kikg 873 Kih
7.3 kit

656

28543 kiikg

27576 klikg

6761

48260 kiikg

10427 kg

817
118
4

20815 6J
203 5i6G)

barg
M%7 kg
7.99 per 1000 kg of saturated WP steam
103

8.45 per 1000 kg of saturated MP steam
.54 5iG)

Estas tres ultimas hojas permiten estimar los costos utilitarios pero debe cargarse a mano a la hoja

de la que realmente se leen los datos
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