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mL A e
g 5
MW Sk 035
M e~
psi Pound per Square Inch
PH Potencial of hydrogen
Inch !
P PR O
Vv P
Psig &S oL
Psia allas L3
F Calg,l
BTU British thermal unit
Lb Xy
Kj Jdsi kS
Ppm Part per million
s 5 3 S
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Steam trap type through trap body of trap total

Balanced pressure

thermostatic/ bimettalic 0.0 0.5 0.5
Ball float and thermostatic 0.0 1.4 1.4
Inverted bucket 0.0 1.2 1.2
Thermodynamic 0.0 0.25 0.25
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Pressure bar g Volume m¥/kg Pressure Factor

6 0.272 43.54

6.1 0.269 44.76

6.2 0.265 45.98

6.3 0.261 47.23

6.4 0.258 48.48

6.5 0.255 49.76
— 6.6 0.252 51.05
6.7 0.249 52.36

6.8 0.246 53.68

6.9 0.243 55.02
— 7 0.24 56.38
7.1 0.237 57.75

7.2 0.235 59.13

7.3 0.232 60.54

7.4 0.229 61.96

7.5 0.227 63.39

7.6 0.224 64.84

7.7 0.222 66.31

7.8 0.219 67.79

7.9 0.217 69.29

8 0.215 70.8
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L& Compoenent List - 1
4 [£g Fluid Packages
[ Basis-1
[@ Petroleurn Assays
[& Reactions
[& Component Maps
[@ User Properties
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[ Simulation

) safety Analysis

Package Type: HYSYS
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ASME Steam
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Esso Tabular
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Glycol Package
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Worksheet | Attachments | Dynamics |

Worksheet Streamn Mame LPC
Conditions Vapour / Phase Fraction 0.0000
Properties Temperature [C] 140.0
Composition Pressure [kPa] 450.0
g;[cilfj::;‘::a Molar Flow [kgmole/h] 1943
K Value ¥ Mass Flow [kg/h] 3.500e+004
Ueer Variables 5td Ideal Lig Vol Flow [m3/h] 35.07
Motes Molar Enthalpy [k!/kgmole] -2.763e+005
Cost Parameters Molar Entropy [k/kgmole-C] 3133
Mormalized Yields | Heat Flow [kifh] -5.368+008

Lig Yol Flow @5td Cond [m3/h] 35.04
Fluid Package Basis-1
Utility Type
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Worksheet Mole Fractions

1.0000

Conditions HzO
Properties
Composition

il & Gas Feed
Petroleurn Assay
K Value

User Variables
Motes

Cost Parametsrs
Mormalized Yields

Total 1.00000
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Design | Reactions I Rating I Worksheet I Dynamics |

Design Name  Flash Drum
Connections Inlets
Parameters
User Variables Lrrlizil e
Motes LPC
<< Stream ==
—>
Vapour Cutlet | Steam to E-100
KA
=
Y
- =
Energy (Optional) (\
=N
=
Wessel Fluid Package Ligquid Outlet
Basis-1 -] | To P-101

e
I 563050 sl 058 paseda Y IS

Al e i3 Gl IS8 g 4 ol sl IS 5 5 g0l Slasiia

Workshest |Attachmen13 | Dynamics |

Worksheet Stream Mame Steam to E-100
Caonditions Vapour / Phase Fraction 1.0000
Properties Temperature [C] 9515
Compasition Pressure [kPa] £5.00
E;Lf;lgj:::a Molar Flow [kgmole/h] 162.4
 Velie ¥ 1| Mass Flow [kg/h] 2026
Usar Variablee Std Ideal Lig Vel Flow [m3/h] 2832
Motes Melar Enthalpy [k kgraole] -2 3B8e+005
Cost Parameters | | Molar Entropy [k)/kgmole-C] 1326
Normalized Yields| | Heat Flow [ki/h] -3.879+007

Lig Vol Flow @5td Cond [m3/h] 24829
Fluid Package Basis-1
Utility Type
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Worksheet Stream Mame To P-101
Conditions Vapour / Phase Fraction L0000
Properties Temperature [C] 9515
Compasition Pressure [kPa] 85.00
Eéﬁij:j:jﬂ Molar Flow [kgmole/h] 1943
K Value ¥ Mass Flow [kg/h] 3.501e+004
User Variahles Std Ideal Lig Vol Flow [m3/h] 35.08
Motes Maolar Enthalpy [k!/kgmaole] -2.7972+005
Cost Parameters Molar Entropy [k)/kgmole-C] 22.56
Normalized Yields | Heat Flow [ki/h] -5.436e+008

Lig Vol Flow @5td Cond [m3/h] 35.05
Fluid Package Basis-1
Utility Type
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Design | Rating | Worksheet | Perfformance I Dynamics |

Design MName E-100
Connections
Parameters
User Variables Inlet £
Motes nie nergy
| Steam to E-100 ~|
—_— r
Cutlet

| To Drum v|

Fluid Package

| Basis-1 "|

[ Delete |

I 5 8358 SWh o 03 5 pasis —A-Y ISG
Tables ,:s, s Performance «5 . 51 015 o o> Jdwe 5,5 sbed s Sl
o > Performance 5 5 5l 015 s cpizman S sdalin 1) sles Jsd> 5 coslil
Lol jain K50 53 a8 jshilen s gl edalin ) )l > Jhe 5 Shes sla s>wPlots
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Design | Rating Wq:rrksheet| Performance | Dynamics

Performance — Tabular Plot Results
Prafiles Temperature Pressure
Blots (] [kPa] Wapour Frac.
Tables 95,1517 85.0000 1.0000
setlp 94.0928 84.5000 0.8297
o4 8296 B4.0000 0.7995
04,6685 83.5000 0.5992
94,5057 83.0000 0.5992
04,3413 82.5000 0.4990
841786 82.0000 0.3990
04,0138 81.5000 0.2989
93.8471 810000 0.1989
93.6799 80.5000 0.0990
93,0000 80.0000 0.0000
< | 11 |
~ Phase Viewing Opticns
Fead Vapour [ Light Lig.  [C] Heawy Lig.  [O] Mixed Lig

o |
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g 04000 /
0.2000 /
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Temperature (C)
X Variable | Temperature -
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| Design | Rating | Worksheet | Performance | Dynamics |

Worksheet Mame Steam to E-100 To Drum
Conditions Vapour 1.0000 0.0000
Properties Temperature [C] 95.15 93.00
Composition| | praccyre [kPa] 85.00 80.00
PF Specs Molar Flow [kgmole/h] 1624 1624
Mass Flow [ka/h] 2926 2926
5td Ideal Lig Vol Flow [m3/h] 2932 2932
Maolar Enthalpy [k)/kgmole] -2.388e+005 -2.799e+005
Malar Entropy [kl/kgmele-C] 133.6 2211
Heat Flow [k)/h] -3.879e+007 -4.546e+007
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Design Delta P
C ti
onnections 5.000 KPa

Parameters

User Wanables

Motes Delta T Dby

-2.152 C 6.670=+006 kK/h
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Design | Reactions | Rating | Worksheet | Dynamics |

Design Name  prym

Connections Inlets
Parameters

User Variables To Drum
Motes << Stream > >
>
Wapour Qutlet
' To ATM -]
> o
Ligquid Qutlet
| Condensate v|
Energy (Qpticnal)
Wessel Fluid Package
| Basis-1 v|

EaTa

ws‘ALSCq:'Js_;JB ‘ﬁ-‘gj"-‘g‘_gbj)‘g 6\.@‘.&;’: bé;daﬁa:..o—\i—r‘}s.&

.C,...u\aJ....i':o.>|.>QL..:;JJii))&‘ﬁ@@'d}j}f‘géb)))é@\iﬁQw

AA



Desigm | Reactions I Rating | Worksheet |D-ynamics |

Worksheet MName To Drum Condensate To ATM
Conditions Vapour 0.0000 0.0000 1.0000
Properties Temperature [C] 93.00 93.00 93.00
Caomposition Prassure [kPa] 80.00 80.00 80.00
PF Specs Molar Flow [kgmole/h] 162.4 162.4 0.0000
Mass Flow [kashl 2926 2926 0.0000
Std Ideal Lig Vol Flow [m3/h] 2932 2032 0.0000
Molar Enthalpy [k/kgmole] -2.799e+005 -2.799e+005 -2.389e+005
Molar Entropy [kfkgmele-C] 2211 2211 133.9
Heat Flow [k)/h] -4.546e+007 -4.516e+007 0.0000
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Design | Rating I Wiorksheet I Performance I Dynamics |
Design Mame P-100
Connections
Parameters
Curves Outlet
Links
User Variables Inlet Back to Flash Drum v|
nle
Notes
Condensate "| o
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—>/ "\
Energy Fluid Package
Q1 - | Basis-1 -
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Worksheet Mame Condensate Back to Flash Dn
Conditicns Vapour 0.0000 0.0000
Properties Temperature [C] 93.00 93.00
EE Z‘gg‘;‘t':‘” Pressure [kPa] 80.00 90.00
Maolar Flow [kgmaole/h] 162.4 162.4
Mass Flow [kgsh] 2926 2926
5td Ideal Lig Vol Flow [m3/h] 2832 2.932
Malar Enthalpy [kl/kgmole] -2.799e+005 -2.799e+005
Maolar Entropy [kl/kgmole-C] 2211 2211
Heat Flow [kJ/h] -4.546e+007 -4.546e+007
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Connections | Parameters | Worksheet | Maonitor | Uszer Variables
Connections Mame Fluid Package
Connections RCY-1 Basis-1
Motes
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Design | Rating I Worksheet | Performance | Dynamics |

Design Name P-101

Connections
Parameters
Curves Outlet
Links

User Variables
Motes

Inlet Cooled LPC to Ring '|

To P-101 | } —

Energy Fluid Package

@2 |

| Bosis-1 "|
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Design I Rating | Worksheet | Performance I Cynamics |

Worksheet Mame To P-101 Cooled LPC to Ril
Conditions Vapour 0.0000 0.0000
Praperties Temperature [C] Q5,15 95,26
Compasition| | procoyre [kPa] 85.00 800.0
PF Specs
Molar Flow [kgmaole/h] 1943 1943
Mass Flow [kg/h] 3.500e+004 3.500e+004
5Std Ideal Lig Vol Flow [m3/h] 35.07 35.07
Molar Enthalpy [klfkgmole] -2.797e+005 -2.797e+005
Molar Entropy [kK/kgmole-C] 2256 22.57
Heat Flow [kJ/h] 543424008 -5.4342+008
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| Design | Reactions | Rating |W'orksheet | Dynamics |

Rating
Sizing
Nozzles
Heat Loss
Level Taps
Opticns
C.Over Setup
C.Over Results

~ Geometry

] Crientation: @ Vertical () Herizontal

@ Flat Cylinder

O Soh Vaolume [m3] 7083
o Diameter [m] 1372
L) E”IpSDIdEl Head HEIght [IT'I] 4801
3] Hemispherical Head Head height [m] <empty>

[] This separator has a boot

["] Enable Weir
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‘ Design | Reactions | Rating | Warksheet | Dynamics ‘
Rating [ Geometry

Sizing ] Orientation: @ Vertical () Horizontal
@) Flat Cylinder

Nozles | =" Volume [m3] 2145

['::;LT‘;; ) phere Diameter [m] 1500
() Ellipsoidal Head -

Optors ||~ regntin 2 Enable e

COverSetup ||~ Hemispherical Head | Head height [m] <empty>

C.Over Results
[] This separator has a baot
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D Pump: P-100

Design | Rating I Worksheet I Performance I Dynamics |
Design
Connections Delta P
Parameters 10.00 kPa Adiabatic Efficiency
Curves
Links : 75.00 %5
User Variables o= [EE
Motes
1125 —_
>
Doty *Q
1.125742-002 KW
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F Pump: P-101

Design | Rating I Waorksheet | Performance I Cynamics |
Design
Connections Delta P
Eamter: 715.0 kPa Adiabatic Efficiency
Curves
Links . 75.00 %
User Variables e
Motes
9412 —_— >
> )
Duty >/ "\
964138 kKW
e | |
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Cresign | Rating | ‘Worksheet | Performance | Cynamics | Rigorous Shell&Tube |
Design Tube Side Inlet Name  E-100{cws) Shell Side Inlet
Connections | WS v| |r
Parameters -
Specs
User Variables I I
MNotes
Tubeside Flowsheet Shellside Flowsheet
Case (Main) Case (Main)
-—T T >
Tube Side Outlet Shell Side OQutlet
| CWR vl [ Switch streams | To Drum.
Tube Side Fluid Pkg Shell Side Fluid Pkg
| Basis-1 'l | Basis-1
- Convert to Rigorous Model
You can replace any simple exchanger model by a fully rigorous model in your simulation defining a
geometry by sizing or by direct specification via input or by importing a prepared file.
Size Exchanger Specify Geometry

|
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Worksheet | Performance | Cynamics I Rigerous Shell&Tube

Worlsheet MName CWs CWR Steam To Drum.
Conditions Vapour 0.0000 0.0000 1.0000 0.0000
Properties Temperature [C] 28.00 45.00 95.15 93.00
Composition| | Pressure [kPal 550.0 500.0 85.00 80.00
PF Specs Molar Flow [kgmeola/h] 5216 5216 162.4 1624
Mass Flow [kg/h] 9.3962+004 9.396e+004 2026 2926
Std Ideal Lig Vol Flow [m3/h] 2415 94,15 2937 2932
Molar Enthalpy [k)/kgmole] -2.848e+005 -2.835e+005 -2.388e+005 -2.799¢+005
Malar Entropy [kl/kgmole-C] 7.365 1150 133.6 2211
Heat Flow [k//h] -1.485+009 -1.479e+009 -3.879e+007 -4.546+007
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ies Eﬂtream Analysis ™ @"Pressure Relief

EIEquipment Design'| {%-ELDWDDWN and Depressuring ™
EI Pipe Sizing r System

ysis EI Vessel 5izing safety Analysis

han Old Exchanger Toaols  # :‘ﬁ AirCooled Design/Rating }

“E-100(cws) xl"lu et X ] .EE. Shell&Tube Exchanger Design/Rating

Shell&Tube Exchanger Design/Rating

Shell&Tube Exchanger Design/
Rating.
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Heat Exchanger Specification Sheet

1] Company:
2] Location:
3] Service of Unit: Our Reference:
4] Item No.: Your Reference:
5| Date: Rev No.: Job No.:
B Size 8.071 - 47 2441 in Type BEM Hor Connected in 1 parallel 1 series
7| Surf/unit(eff.) 21.7 2 Shells/unit 1 Surf/shell (eff.) 21.7 fi2
i | PERFORMANCE OF ONE UNIT
8| Fluid allocation Shell Side Tube Side
10] FluidName
11] Fluid quantity, Total Ib/h 65416 6673
12 Wapor (In/Out) Io/h 0 | 0 [} 1]
13 Liquid Ib/h 6416 | 6416 6673 | 6673
14) Noncondensable Ibih 0 0
15
18] Temperature (In/Out) °F 203.27 194 77 85.99
17 Dew / Bubble point °F 203.28 203.27
18] Density (Vap / Lig) T/ ft2| / 60.012 /  60.233 / 62.248 / 62.159
18] Viscosity cp) /0.2939 ! 0.3115 /0.8904 ! 0.7976
20| Molecular wt, Vap
21| Molecular wi, NC
22) Specific heat BTU/(Ib-F) /' 1.0059 /| 1.0046 / 0.9982 [ 0.998
23] Thermal conductivity BTU/(ft-h-F) /0.392 ! 0.39 / 0.353 [ 0.357
24 Latent heat BTU/lb)
25] Pressure (abs) psi 12.33 12.2 87.02 84,37
26] Velocity (Mean/Max} ft's 0.38 / 0.56 3.56 / 5.34
27| Pressure drop, allow./calc. psi 1.16 | 0.12 7.25 | 2.65
28| Fouling resistance (min} ftz-h-F/BTU 0 0 0 Ao based
29) Heat exchanged 59823 BTU/h MTD corrected 117 °F
30] Transfer rate, Service 23.56 Dirty 251.96 Clean 251.96 BTU/(h-t-F)
eal CONSTRUCTION OF ONE SHELL I Sketch
32 Shell Side Tube Side
33| Design/vac/test pressure:g psi| 4351 / 7 101.58 / i
34] Design temperature °F 275 149
35] Number passes per shell 1 6
36] Corrosion allowance in 0.125 0.125
37] Connections in in] 1 126 / - 1 0.75 / -
38| Size/rating Out 1 1.25 / - 1 1 ! -
39 Nominal Intermediate / - ! -
40] Tube No. 30 0D 0.75 Tks- Avg 0.083 in Length 47.2441 in Pitch 0.9375 in
41 Tubetype Plain #in  Material Garbon Steel [Tube pattern 30
42) Shell Carban Steel 1D 8.071 0OD 8.625 in| Shell cover -
43] Channel or bonnet Carbon Steel Channel cover
44) Tubesheet-stationary Carbon Steel Tubesheet-floating -
45| Floating head cover - Impingement pratection None
46| Baffle-cross Carbon Steel Type Single segme  Cut(%d) 45 H Spacing: c/c 5.315 in
47| Baffle-long - Seal type [inlet B8.8179 in
48| Supportstube UBend 0 Type
49] Bypass seal Tube-tubesheet joint Exp. 2 grv
50] Expansion joint - Type None
51 RhoV2-Inlet nozzle 491 Bundle entrance 4 Bundle exit 4 Ib/(ft-s7),
52] Gaskets - Shell side Tube Side Flat Metal Jacket Fibe
53] Floating head -
54) Code requirements ASME Code Sec VIII Div 1 TEMA class R - refinery service
55) Weight/Shell 460.3 Filled with water 543.9 Bundle 150.7 1b|
56 Remarks
57
58
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Cresign | Rating | Warksheet | Performance I Crynamics I Rigorous Shell&iTube
Design Tube Side Inlet Name  E-100(coc) Shell Side Inlet
C cti
poec o [ coc-in - [ steam.
arameters
Specs
. _ <€
User Variables |
Notes
Tubeside Flowsheet Shellside Flowsheet
Case (Main) Case (Main)
@_L I -
Tube Side Outlet Shell Side Qutlet
| COC-out 'l [ Switch streams | To Drum..
Tube Side Fluid Pkg Shell Side Fluid Pkg
| Basis-1 'l | Basis-1
~ Convert to Rigorous Model
You can replace any simple exchanger model by a fully rigorous model in your simulation defining a
geometry by sizing or by direct specification via input or by importing a prepared file.
[ Size Exchanger ] [ Specify Geometry ]

Deiete | |
Sl Jae Cgd 53 3 e laS U3 S sl VY- IS

Design | Rating | Worksheet | Performance | D)rnamicsl Rigorous Shell&Tube |

Worksheet MName COC-in COC-out Steam. To Drum..
Conditions Vapour 0.0000 0.0000 10000 0.0000
Properties Temperature [C] 55.00 90.00 95.15 93.00
Composition| | Pressure [kPa] 600.0 550.0 85.00 80.00
PF Specs Malar Flow [kgmole/h] 2524 2524 162.4 1624
Mass Flow [kg/h] 4547+004 45472+004 2926 2926
Std Ideal Liq Vol Flaw [m3/h] 45,56 4556 2032 2932
Molar Enthalpy [k)/kgmole] -2.827e+005 -2.801e+005 -2.3882+005 -2.799e+005
Malar Entropy [kl/kgmole-C] 1383 2148 1336 2211
Heat Flow [//h] -7.136e+008 -7.070e+008 -3.8792+007 -4546e+007
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ies iﬁpstream Analysis ™ ﬁ" Pressure Relief

EIEquipment Design:| ﬁBLDWDDWN and Depressuring ™
System

Safety Analysis

Sl Pipe sizing
lysis EI Wessel Sizing
ha Old Exchanger Tools  #

%-? AirCooled Design/Rating

E;. Shell&Tube Exchanger Design/Rating

|-E-100{cws) - ' Mo Content -

Shell&Tube Exchanger Design/Rating

Shell&Tube Exchanger Design/
Rating.
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Heat Exchanger Specification Sheet
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Company:
Location:
Service of Unit: Our Reference:
Item No.: Your Reference:
Date: Rev No.: Job No.:
Size 8.071 - 47.2441 in Type  BEM Hor  Connected in 1 parallel 4 series
Surflunit(eff.) 98.4 ft2 Shells/unit 4 Surf/shell (eff.) 24.6 ft2
PERFORMANCE OF ONE UNIT
Fluid allocation Shell Side Tube Side
FluidName
Fluid quantity, Total Ib/h 6416 829
Vapor (In/Out) Ib/h 0 0 0 0
Liquid Ib/h 6416 6416 829 829
Noncondensable Ib/h 0 0
Temperature (In/Out) °F 203.27 194 131 202.98
Dew / Bubble point °F 203.28 203.27
Density (Vap / Liq) Ib/ft? /[ 60.012 / 60.233 / 61.532 [/ 60.035
Viscosity cp {0.2939 /03114 /05009 [ 0.2944
Molecular wt, Vap
Molecular wt, NC
Specific heat BTU/(Ib-F) / 1.0059 /| 1.0046 [ 0.999 [ 1.0055
Thermal conductivity BTU/(ft-h-F) [ 0.392 /039 [ 0.375 [ 0.392
Latent heat BTU/Ib
Pressure (abs) psi 12.33 12.2 87.02 86.77
Velocity (Mean/Max) fils 0.14 / 0.3 0.25 / 0.26
Pressure drop, allow./calc. psi 1.16 | 0.12 7.25 | 0.25
Fouling resistance (min) ft-h-F/BTU 0 0 0 Ao based
Heat exchanged 59822 BTUh MTD corrected 10.79 °F
Transfer rate, Service 56.35 Dirty 94.47 Clean 94.47 BTU/(h-ft>-F)
CONSTRUCTION OF ONE SHELL | Sketch
| Shell Side Tube Side
Design/vacitest pressure:g psi| 4351 / / 101.53 / /
Design temperature °F 275 266
Number passes per shell 1 4
Corrosion allowance in 0.125 0.125
Connections In in| 1 2 |/ - 1 05 |/
Size/rating Out 1 2 . 1 05 /
Nominal Intermediate | 1 2 | - 1 05 / .
Tube No. 34 0D 0.75 Tks- Avg  0.083 in  Length 47.2441 in Pitch  0.9375 in
Tubetype Plain #/in  Material Carbon Steel |Tube pattern 30
Shell Carbon Steel 1D 8.071 0D 8.625 in| [Shell cover 2
Channel or bonnet Carbon Steel Channel cover
Tubesheet-stationary Carbon Steel Tubesheet-floating
Floating head cover - Impingement protection None
Baffle-cross Carbon Steel Type  Single segme  Cut(%d) 43 H Spacing: c/c 16.1417 in
Baffle-long - Seal type |Inlet 14.0344 in|
Supportstube UBend 0 Type
Bypass seal Tube-tubesheet joint Exp. 2 grv
Expansion joint Type None
RhoV2-Inlet nozzle 97 Bundle entrance 1 Bundle exit 2 Ib/(ft-s?)
Gaskets - Shell side Tube Side Flat Metal Jacket Fibe
Floating head -
Code requirements ASME Code Sec VI Div 1 TEMA class R - refinery service
Weight/Shell 470.4 Filled with water 550.6 Bundle 156 Ib
Remarks
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Design | Rating | Worksheet | Performance | Dynamics | Rigorous Air Cooler |

Design Name AC-100

Connections.
Parameters
Specs
User Variables Process Stream Inlet T T
MNotes

Steam "

>
Process Stream Qutlet - 1
.To Drum "‘

Fluid Package

Basis-1 "

~Convert to Rigorous Model
You can replace any simple aircooled model by a fully rigorous model in your simulation definii

Geometry by sizing or by direct specification via input or by importing a prepared file.

[ Size Air Cooler ] [ Specify Geometry ]
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@ p OB Sas 09y Sl 0L 05 8 5,05 - IV-E IS



Worksheet | Performance I Cynamics I Rigorous Air Cooler

Worlsheet Mame Steam .To Drum
Conditions Vapour 1.0000 0.0000
Properties Temperature [C] 95.15 93.00
Composition| | praccyre [kPa] 85.00 80.00
PF Specs Molar Flow [kgmole/h] 162.4 162.4
Mass Flow [kg/h] 2926 2926
5td Ideal Lig Vol Flow [m3/h] 2.932 2.932
Maolar Enthalpy [kl/kgmaole] -2.388e+005 -2.799e+005
Molar Entropy [kl/kgmeole-C] 133.6 2211
Heat Flow [k)/h] -3.879e+007 -4.546e+007
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Design | Rating | Worksheet | Performance | Dynamics | Rigorous Air Coaler |

Design Air Cooler Model Air Outlet
; Temperature: 4531 ¢C
Cannections |A|'r Cooler Simple Design v|
Parameters
Specs
User Variables Process Stream DeltaP T ¢
MNotes
5.000 kPa
Overall UA > 7 |
163.9 1J/C-h -
~ Air Intake
Configuration Temperature: 2500¢C
one tube row, one pass - Pressure: 80.00 kPa

~Convert to Rigorous Model
You can replace any simple aircooled model by a fully rigorous medel in your simulation defining a

Geometry by sizing or by direct specification via input or by importing a prepared file.

[ Size Air Cooler ] [ Specify Geometry ]
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e Studies Stream Analysis ™

a Fits

imizer EI Pipe Sizing

Analysis [J] vessel sizing

Old Exchanger Tools  #

Safety Analysis
| ——

sure Relief

EIEquipment Design:| ﬁBLDWDDWN and Depressuring ™

E System

35 AirCooled Design/Rating
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Air-Cooled Heat Exchanger Specification Sheet

1]Company:
2| Location:
3] Service of Unit: Our Reference:
4]ltem No.: Your Reference:
5] Date: Rev No.: Job No.:
6]Size & Type 347769 / 1311.021 ft Type Forced Number of Bays 60
7} Surf/Unit-Finned Tube 9705218 ft2 Bare area/bundle 22952 ft2 Ratio (Total/Bare) 23.49
8] Heat exchanged 7073068 BTU/n MTD, Eff 0.14 %
9| Transfer rate 2.4 Bare, Service 118.23 Clean 56.31 BTU/(h-ft2-F)
10 PERFORMANCE DATA - TUBE SIDE
11} Fluid Circulated In/Out
12] Total Fluid Entering Ib/h 6416|Density, Liq Ib/ft3 / 62.233
13 In/Out Density, Vap Ib/ft3 0.032 /
14| Temperature °F 203.27 / 77.03 |Specific Heat, Liq  BTU/(lb-F) / 0.9985
15 Liquid Ib/h 0 / 6416  |Specific Heat, Vap  BTU/(Ib-F) 0.4802 /
16 Vapor Ib/h 6416 / 0 Therm. Cond, Lig  BTU/(ft-h-F) / 0.353
17| Noncondensable Ib/h 0 / 0 Therm. Cond, Vap  BTU/(ft-h-F) 0.014 /
18] Steam Ib/h / Freeze Point °F
19]Water Ib/h / Bubble / Dew point  °F 203.23 / 203.28
20]Molecular wt, Vap 18.02 / 18.02 [Latent heat BTU/lb
21 Molecular wt, NC Inlet pressure (abs) psi 12.33
22| Viscosity, Lig cp / 0.8901 |Pres Drop, Allow/Calc psi 1.23 / 0.01
23] Viscosity, Vap cp 0.0119 / Fouling resistance ft>-h-F/BTU 0
24 PERFORMANCE DATA - AIR SIDE
25] Air Quantity, Total 98940630  Ib/h Altitude ft
26] Air Quantity/Fan 371752.4 ft3/min Temperature In 77 °F
27| Static Pressure 0.78 inH20 Temperature Out 77.3 °F.
28| Face Velocity 9.42 ft's Bundle velocity 2506.7 Ib/h/f2 IDesign Ambient 32 i B
29 DESIGN-MATERIALS-CONSTRUCTION
30] Design/Vac./Test Pres 29.00752529 / / psi I Design temperature 392 %
31 TUBE BUNDLE Header Tube
32|Size ft 34.777|Type Box Material Carbon Steel
33| Number/bay 3|Material Carbon Steel Specifications
34| Tube Rows 8|Passes 16{0D 1 Min Thk. 0.065 in
35| Arrangement Plug Mat. No./Bun 272 Lng 32.8084 ft
36| Bundles 3 par Gasket Mat. Pitch 2.3622 [ 2.0457 30 deg
37| Bays 60 par Corr. Allow. in Fin
38]Bundle frame Inlet Nozzle 1 0.622in |Type G-finned
39 MISCELLANEOQUS Outlet nozzle 1 0.187 in |Material Aluminum 1060
40] Struct. Mount. Special Nozzles oD 2.25 Tks 0.011  in
41| Surf.Prep Rating Program No. 11 #in DesTemp °F
42| Louvers Tl Pl Code ASME Code Sec VIII Div 1
43| Vibration Switches Chem Cleaning Stamp Yes Specs
44 MECHANICAL EQUIPMENT
45] Fan,Mfr., Model |Driver. Type Program [Speed Reducer, Type
46| No./Bay 3] RPM Mfr. Mfr.&Model
47| Dia. 17 ft Blade(s) No./Bay No./Bay
48] Pitch Angle RPM Rating
49| Blade(s) Hub Enclosure Ratio
50 hp/Fan 81.1 hp MinAmb V/Phase/Hz Support
51] Control Action on Air Failure- Louvers
52 Degree Control of Outlet Process Temperature
53| Recirculation Steam Coil No
54| Plot Area ft2 Drawing No. Wt.Bundle 14921.4 Wt. Unit 2685845.2 Ib
55| Notes:
56
57|
58
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I;xc Enabled by Aspen Process Economic Analyzer (APEA) ‘

Template | <Default> »

Save as new ‘

{ _ ‘ | Send to Excel/ASW ‘

‘ Summary H Utilities HUnitoperationH Equipment H TEMA HEX HCentrifpump‘ ‘Quoted equipment‘ “u’ertical \resseIH Air cooler ‘

Name Equiprnent Cost [USD] Installed Cost [USD] Equipment Weight [LBS] | Total Installed Weight [LBS]
E-100{coc) 26,800 117,700 7700 1m4
P-100 4,000 31,800 170 3100
E-100{cws] 14200 74,000 2800 11068
E-100 13,000 12,600 2300 10524
RCY-1 0 0 0 0
P-101 6,800 41,900 590 4845
Flash Drum 24100 136,200 4800 22631
IAC-100 189,500 289,200 58200 79938
Drum 15,800 117,700 2600 14518

NP p 5l g 4y SIS Sl g 50 3,805 YY1 IS
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Abstract

In the national company oil products distribution of the central region (Arak
oil storage) heating oil products transportation lines and storage tanks are
used from low-pressure steam. After the heat transfer, the steam turns into
a low pressure condensate and due to the long route to the refinery, there is
no possibility coming back of full this condensate to the refinery. It is a two-
phase fluid (condensate with steam) return it along the way with hammering
and increasing pressure back line which leads to inappropriate passage in
the lines include most naturally of its networks increase pressure, include
damage to network components and is often discharged to the ground,
besides long path of return to the refinery That there is a flash drum indicate
to collect Constants created.

another issue in this study, considering developments plan done back 2014
Five tank units have been added to the fuel oil tank, case zoning calculations
flow and speed for each zone until Possible challenges in network
considering size of the lines and condensate velocity, and if needed more
than a flash drum, this result achieve by doing the calculations. that results
in zoning calculations shows there is no need for more than one flash dram.
In this research, after studied Steam and condensate system problems
mentioned, with the modeling of the Condensate Recovery System, in the
existing operating units in the industry, the design and simulation of this
system and its equipment size have been developed by Aspen HYSYS
software. Finally, using the Aspen Economic Analyzer software, the cost of
the equipment is calculated and the best mode is chosen between different
design methods. The results of the research show that the use of a flash drum
to reduce condensate pressure and temperature, as well as the use of heat
exchangers with cooling water, is the best and most cost-effective design.

Keywords:Condensate Recovery, Steam networks, Heat Exchanger, Simulation,
Aspen HYSYS
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