Anexos

Anexo 1. Especificacion de intercambiadores
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Model | A B c D E F g | e R T L M
OR-60 | 450 | 305 40 891 | 120 % % 0.24 60 8 100 50
OR-100| 555 | 370 | 55 | 1143 | 140 | % % 035 | 100 2 | 20 | 100
OR-150| 575 | 385 | 65 | 138 [ 10 | 1} ! 06 | 150 7 | 30 | 150
OR-250| 780 | 585 | 65 | 138 [ 10 | 1)} 1 12 | 250 | 2 | %0 | 150
OR-350 | 1180 | 990 6 | 1398 [ 1m0 | 1)} I 19 | 850 30 300 | 150
OR-600 | 1175 | 950 | 8 | 1652 | 196 2 % 19 | 600 | 3 | 40 | 200
OR-800 | 1700 | 1490 | 85 | 1652 | 196 2 yA 28 | 80 | 43 | 400 | 200
OR-1000| 2140 | 1890 | 85 | 1652 | 1% 2 W 35 | 1000 | 5t 40 | 200
OR-1200| 2530 | 2270 | 85 | 1652 | 1% 2 A 42 | 1200 | 58 | 400 | 200

Special Products:Customized

Fuente: Alibaba, 2022.

Anexo 2. Tiempos de retencion

Tiempos de retencion.
GE de los derivados de petrdleo Minutos (Tipicos)
Por encima de 40 °API la2
25-40 °API la3
< 25 °APly/o espumoso 3al2

Fuente: Arnold K. y Stewart M, 1991.



Anexo 3. Diametro de carcasa

Carcasa ID 1-P 2-p 4-p B-P [
pulg
Tubos H4E Pt=1* Triangular
QD
8 7 30 24 24
10 81 B2 40 38
12 82 82 78 74 70
13144 108 1086 it 82 T4
15 1/4 151 138 122 118 110
17 144 203 198 17 17. 1686
19 14 282 250 228 218 210
211 s 302 278 272 260
2314 334 378 352 342 328
25 70 452 422 324 382
27 EEG 534 433 47 454
29 830 804 BES 538 L]
3 745 728 B78 886 840
33 888 830 7T 760 732
35 570 538 382 854 343
v 107 1044 12 988 70
39 1028 1178 1128 1100 1078
Tubos 1% 0D Pt = 1 Triangular
104+
] 21 18 18 14
10 32 K¥) 25 24
12 55 52 43 45 44
13144 83 B8 &g 54 B0
15 1/4 81 88 80 74 72
17 1 13 118 108 104 o4
19 14 183 152 140 138 128
211 99 188 70 154 160
231 241 232 212 212 202
25 284 282 258 282 242
7 349 334 302 285 288
9 o7 378 338 334 e
3 4T, 454 430 424 400
33 538 522 435 70 454
35 508 582 552 545 532
7 &7 854 832 514 e h]
] 786 738 700 888 BT
Tubos 1 1/4* Pt = 1 Cuadrado
oD 9/16"
10 16 12 10
12 30 24 22 18 18
13 1/4 32 0 30 22 22
15 1/4 44 40 37 35 3
17 1/4 56 53 51 43 -
12 1/4 78 7 7 54 56
211/4 o8 %0 88 82 7
231/4 127 112 106 102 96
25 140 135 127 123 115
7 166 160 151 148 140
29 193 188 178 174 166
31 228 220 209 202 193
33 258 252 244 238 226
35 293 287 27 268 258
37 334 322 311 304 293
39 70 362 343 342 336

Fuente: Heat exchangers. Selection, 1997.
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Anexo 4. Seleccion del diametro de tuberia
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Fuente: R. Mott.



Anexo 5. Diagrama de MOODY

> Flujo Diagrama de Moody
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Fuente: Hidraulica de los canales abiertos. Ven Te Chow. 1982

Anexo 6. Longitud equivalente de accesorios

LONGITUDES EQUIVALENTES (m) DE LAS PERDIDAS DE CARGA

DE ALGUNOS ACCESORIOS DE LAS CONDUCCIONES

Diametros nominales
Clase de delastuberias | 3/3 | 12 |4 | 1 |1s|112] 2 |212] 3 4
accesorio 10 | 15 | 20 | 25 | 32 | 40 | SO | 65 | 80 | 100
Curva de 90° \ 0,18/ 0.33]045|0.60]|0.84 0,96 | 1.27|1.48|154 |1.97
Codo de 90° r 0.38] 0.50]063|0.76|1.01|1.32| 171|194 2.01]2.21

—
c 0.20]0,30] 0.50| 0,65 0.85|1.00|1.302.00]2.30|3.00
Reduccion — S 5
T divergente r 0.10/0.15]| 0.20| 0,30| 0.40|0.50 | 0.60 | 0.70| 0.80|0.90
T directa con dernivacion !> 018l 024 029|036|0D47[062|080|0.91]0.94]1.03
o

T derivacion ramal r 1.80| 2.50| 3.00| 3.60|4,10| 460|5.00| 5.50| 6.20]| 6,90
Valvula de bola __; 0.18]024]029|0356|047(0.62]|0.80]| 0.91]0.94]1.03
Liaves
v;vuasyae N 0.57|]0.76|0.82| 084|094 1.43|1.60 | 1.82]| 1.88|2.00
paso y cierre

Fuente: ingemecanica.com, 2013.

002

Rugosidad relativa, €/D
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Anexo 7. Campos de trabajo

n=1450 1/min
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Fuente: vogt.cl, 2022.
Anexo 8. Datos de curvas
ra 20 L
d [ &0
L 50
— 40
C30 =
20
5 L
L 10
—0
00 5 10 15 20 25 30 3B 40 Q (m'h)

Fuente: vogt.cl, 2022.
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Anexo 9. Pérdida de carga del filtro
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Anexo 10. Caracteristicas (ALU) Hysys
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L Case Name: SIMULACION NINAJA.hsc
2] Company Name Not Available
5] (Waspentech  sedford, ma Unit Set: NewUser?
USA
% Date/Time: Mon May 23 21:14:59 2022
El . Fluid Package: Basis-1
7 .
= Material Stream: ALU broperty Package.  PRSV
— PROPERTIES
1] Overall Liquid Phase Aqueous Phase
|12] Molecular Weight 4223 4226 18.02
|13] Molar Density (kgmole/m3) 1.981 1.980 55.92
[14] Mass Density (kg/m3) 836.6 836.6 1007
115] Act. Volume Flow (m3/h) 0.2988 0.2988 7.200e-006
18] Mass Enthalpy (kJ/kg) -2103 -2103 -1.585e+004
[17] Mass Entropy (kJ/kg-C) 3.436 3.436 3.077
18] Heat Capacity (kJ/kgmole-C) 861.1 861.6 72.84
18] Mass Heat Capacity (kJ/kg-C) 2.039 2.039 4.043
20] LHV Molar Basis (Std) (kJ/kgmole) - 0.0000
21] HHV Molar Basis (Std) (kJ/kgmole) —_ 4.101e+004
22] HHV Mass Basis (Std) (kJ/kg) = 2276
23] CO2 Loading - -
24] CO2 App ML Con (kgmole/m3) - -
28] CO2 App WT Con (kgmol/kg) - -
26] LHV Mass Basis (Std) (kJ/kg) - 0.0000
27] Phase Fraction [Vol. Basis] 0.0000 1.000 2.451e-005
28] Phase Fraction [Mass Basis] 0.0000 1.000 2.901e-005
29] Phase Fraction [Act. Vol. Basis] 0.0000 1.000 2.409e-005
30] Mass Exergy (kJ/kg) -5.488e-009 S
31] Partial Pressure of CO2 (kPa) 0.0000 s
G Ul T VIESS TSIty RGNy CaCAT oo oo
Act. Lig. Flow (m3/s) 8.300e-005 8.300e-005 2.000e-009
Z Factor - 2.065e-002 7.310e-004
Watson K 12.88 12.88 12.88
User Property - - -
Partial Pressure of H2S (kPa) 0.0000 - -
Cp/(Cp-R) 1.010 1.010 1.129
Cp/Cv 1.318 1.318 1.158
Ideal Gas Cp/Cv 1.011 1.011 1.329
Ideal Gas Cp (kJ/kgmole-C) 7446 7451 33.58
Mass Ideal Gas Cp (kJ/kg-C) 1.763 1.763 1.864
Heat of Vap. (kJ/kgmole) 8.449e+004 — —
Kinematic Viscosity (cSt) 2543 2543 0.8840
50] Lig. Mass Density (Std. Cond)  (kg/m3) 843.2 843.3 1015
[51] Liq. Vol. Flow (Std. Cond) (m3/h) 0.2965 0.2964 7.147e-006
[52] Liquid Fraction 1.000 1.000 1.000
53] Molar Volume (m3/kgmole) 0.5048 0.5052 1.788e-002
54] Mass Heat of Vap. (kJ/kg) 200.0 s =
55| Phase Fraction [Molar Basis] 0.0000 0.9993 0.0007
56] Surface Tension (dyne/cm) - 26.71 72.10
Thermal Conductivity (W/m-K) 0.1324 0.1323 06110
58] Bubble Point Pressure (kPa) 3.246 —— -
58] Viscosity (cP) 2128 2128 0.8904
so] cv (Semi-Ideal) (kJ/kgmole-C) 852.8 853.3 64.53
61] Mass Cv (Semi-Ideal) (kJ/kg-C) 2019 2.019 3.582
Cv (kJ/kgmole-C) 653.5 653.9 62.88
63] Mass Cv (kJ/kg-C) 1.547 1.547 3.490
4] Cv (Ent. Method) (kJ/kgmole-C) 7774 777.7 -
65] Mass Cv (Ent. Method) (kJ/kg-C) 1.841 1.840 -
Cp/Cv (Ent. Method) 1.108 1.108 -
Reid VP at37.8C (kPa) 3.677e-006 3.677e-006 6.681
[55] KPa) 5581 3 5581

Ammom TIIONIO N fmomioe 48

Fuente: elaboracion propia hysys, 2022.
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Anexo 11. Caso de estudio reactor CRTR Hysys

Case Study 1
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v V - Phase - Temperature (Overall) (C)
« I
i @ Kinetic Reaction: Rxn-1 - O
Component Mole Wt. Stoich Coeff Fwd Order Rev Order Basis Meolar Concn
1 1-Pentene 70,135 1,000 0,00 1,00 Base Component o
1-Dodecene 168,324 1,000 0,00 1,00 Ry fheze Overall
n-C13 184,367 1,000 0.00 1.00 Min. Temperature -2731C
c30* - 422,799 -1,000 1,00 000 | Max Temperature 300G ¢ )
**Add Comp** - :
Basis Units kgmole/m3 -
Rate Units kgmole/m3-s -

Balance

Forward Reaction

A 7,7000e-003 |
E 86,370
b <empty> |

Equation Help
r = k*f(Basis) - k'*f(Basis)
k=A*exp{-E/RT}*T*b
K = A*exp|{-E/RT)*TAb

Tin Kelvin

0,00000 |
2,7e+05 kif/kgmole

| Balance Error
| Reaction Heat (25 C)

Reverse Reaction
M

e
L bl

<emply>
<emply>
<emply>

m

Fuente: elaboracion propia hysys, 2022.




