Use Case 5: Use of HTRI air cooler heat-exchanger (Xace)
within ProSimPlus



ProSimPlus® is a process engineering software that performs rigorous mass and
energy balance calculations for a wide range of industrial steady-state processes. It
is used in design as well as in operation of existing plants for process optimization,
units troubleshooting or debottlenecking, plants revamping or performing front-end
engineering analysis.

This document gives an example of use of HTRI (Heat Transfer Research, Inc.) air
cooler heat-exchanger (Xace) within ProSimPlus®.

Note: as a prerequisite for a better understanding of this document, the user should
know the general use of ProSimPlus®.
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Select your compounds like for any usual case:
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Select your thermodynamic model like for any usual case:
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Like for any usual case, add the feed and the product stream needed for your flowsheet,
then edit the parameters (temperature, pressure, partial flowrates) for the feed:

Temperature = 260.01 °C

Pressure = 34.099 kgf/cm2
Partial mass flowrate (Methane) = 5.715 t/h
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To add a Xace heat-exchanger (air cooler), click on the category “User defined operations”
in the “Library” of unit operations:
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Then click on “CAPE-OPEN unit operation”, then click on the flowsheet to add it:
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The list of CAPE-OPEN unit operations available on your computer is displayed, select
“XaceAirCooler” and then click on the button “Select” to validate your choice:
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The Xace heat-exchanger icon is added:
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Edit the parameters with a double-click on the selected unit operation:
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Select the “Parameters” tab:
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Then click on the “Edit...” button to open the specific dialog of a Xace heat-exchanger:

You can select the version of the CAPE-OPEN
Thermodynamic specifications:
Select 1.0 for this case
(BEFORE CONNECTING MATERIAL STREAMS)

You can obtain some details about the unit operation

You can edit the public parameters of the unit operation

You can manually validate the unit operation

You can access to the standard textual reports

You can select a different thermodynamic model for

each input material stream
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Then enter the parameters of the heat-exchanger (see HTRI user guides):
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Or import data from an existing Xace case:
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Data for the heat-exchanger (summary)
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Like for any usual case, connect your material streams between unit operations:
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When the input data is complete, click on the icon to run the simulation:
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When the simulation is complete, you can edit the reports of the Xace heat-exchanger
with a double-click on the corresponding icon:
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Then click on the “Edit...” button to access to the various specific reports of the Xace
heat-exchanger:
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Analyze the reports of your heat-exchanger (see HTRI user guides):

Results (output summary)

Input Reprint

< | <<Prev Nexts>

2 Input

Run Cample

>

Temperature, InfOut (Deg C) 3779 8128 260,01 48,90
Skintemperature, Min/ilax (Deg C) 42,42 146,65 44,30 182,57
Pressure, Inlet/Outlet (kgflcm2A) 1,033 1,032 34,009 33823
Pressure drop, Total/Allow (mmH20)|(kgfiem2) 8416 50,800 0276 0,352
Midpoint velocity (mis) 492 970
- InfQut (mis) 1521 886
Heat transfer safety factor =) 1,0000 1,0000
Fouling (m2-hr-C/kcal) 0,000000 0000410
Exchanger Performance
Quitside film coef (kcal/m2-hr-C) 38,03 Actual U (kcal/m2-hr-C) 14,002
Tubeside film coef (kcal/m2-hr-C) 859,87 Required U (kcal/m2-hr-C) 13760
Clean coef (keal/m2-hr-C) 16,628 Area (m2) 917,93
Hotregime Sens. Gas Overdesign (%) 176
Cold regime Sens. Gas Tube Geomeiry
EMTD (Deg C) 62,5 Tube type High-finned
Duty (MM kcalhr) 0,789 Tube OD (mm) 25,400
Unit Geometry Tube ID (mm) 19,863
Bays in parallel per unit 1 Length (mm) 4876.800
Bundles parallel per bay 1 Area ratio{outin) =) 27542
Extended area (m2) 917,93 Layout Staggered
Bare area (m2) 42,620 Trans pitch (mm) 59,600
Bundle width (mm) 1718, Long pitch (mm) 49,492
Nozzle Inlet Outlet Number of passes =) 4
Number ) 2 Number of rows =) 4
Diameter (mm) 101,60 101,60 Tubecount =) 112
Velocity (mis) 814 474 Tubecount OddiEven =) 28 | 28
R-V-50 (kg/m-s2) 796,68 463,91 Material Carbon steel
Pressure drop (kgticm2) 447e-3 16663 Fin Geometry
Fan Geometry Type Gircular
Noibay ) 3 Finsflength (finimeter) 3937
Fan ring type straight Fin root (mm) 25,400
Diameter (mm) 1219 Height (mm) 15,875
Ratio, Fan/bundle face area ) 0,4181 Base thickness (mm) 0,457
Driver power (KW) 0,92 Over fin (mm) 57,150
Tip clearance (mm) 9525 Efficiency (%) 856
Efficiency (%) 65,000 Area ratio (fin/bare) =) 215
Airside Velocities Actual  Standard Material Aluminum 1100-anngaled
Face (mis) 2,20 2,08 Thermal Resistance; %
Maximum (mls) 484 457 Air 36,82
Flow (100 m3/min) 11,071 10,483 Tube 4486
Velocity pressure (mmH20) 1,610 Fouling 1579
Bundle pressure drap (mmH20) 5,960 Metal 253
=) 1,000 Bond 0.00
82,80 Airside Pressure Drop;%  Louvers 0,00
Ground clearance 000 Fan guard 0,00 Hail screen 0,00
Fan ring 17.20__Fan area blockage 000 Steam coil 0,00
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Material streams
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