How to get started in Aspentech

DIl needs to be installed on the user’s machine
Aspen Shell& Tube V7.21 should beinstalled.

Release of V7.3 which wasreeased beginning of January 2011 is not
recommended since there are some minor inconsistencies which are not
presentin V7.21

If possible Calculations should be done with Version 7.21

Limitations: Single Phase Flow only

Shell&Tube
The hiTRAN option can be found as shown in the screenshot:
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Once the hiTRAN option is clicked the hiTRAN wire Matrix Frame is activated and the
drop down list populated with the following options:

Find optimum Insert

Use previous I nsert

Specify new Insert
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Once selected the tube side heat transfer and pressure drop calculations are based
on Cal Gavin data.

Depending on the selected Calculation Modein Aspen
(Find optimum Insert ; Use previous I nsert)
The plugin behavior differsasexplained below:

Find optimum Insert / (rating/ checking) mode

In order to run this mode in Aspen Shell& Tube under calculation option [rating /
checking] hasto be selected. The hiTRAN plug in will try to find a Insert geometry
(Loopdensity) which just takes up all the allowable pressure drop in order to give the
highest tube side heat transfer. Main parameters to influence the result are:

- Allowable tube side pressure drop

- Number of tube passes per bundle
In order to see what kind of combination is useful the hiTRAN Info button can be clicked.
I'Prior of doing this, the case to be run once in Shell& Tube!
The following Info Graph will be shown:
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Optimum Ingert’ Mode

In thiz mode, after performing the AspenT ech
calculation, a hiTRAN Insert is automatically
zelected which ideally takes up just the
marimum allowable tube side pressure drop,
The Inzert geometry is determined by the above
dizplayed hiTRAM Part Mumber.

Allow Pressure Drop / Bundle [kPa]

Recommendations / Info

Please note: Tube side heat transfer coefficient referes to the tube inside
diameter.

The graph gives an overview about the tube side heat transfer as a
function of allowable pressure drop, and pass armangements.

Changes in Process. Geometry and Property
condiions can lead to a different part number.

Further information concerming the optimunm

The heat transfer iz shown for plain empty tube design [each red cicles
represents one additional tube pass). and for iTRAN enhanced
exchangers [curves]).

In general hiTRAN exchangers operate at lower flow velocities, that

hiTRAN Inzert selaction can be found when

- * means fewer tube passes.Please use the graph to choosze a szuitable pass
preszing the [Online help] button.

arrangement for you allowable prezsure drop.

Oriline Help ‘ Check for update

This graph gives additional Information how to choose the pass arrangement with
hiTRAN in order to stay within the allowable pressure drop. In an optimised design the
allowable pressure drop should equal the calculated pressure drop

The case can be run and in the Output summary the hiTRAN pressure drop and heat
transfer can be seen.



Owerall Performance | Resistance Distibution | Inter-Shell Conditions | Hot Strear Composition | Cold Stream Composzition
R ating # Checking Shell 5ide Tube Side
Taotal mazs flow rate kgfz 04 12
Wapor mass flow rate [In/Out] kgfz 04 1] 1] 1]
Liquid mass flow rate kgls I 04 12 12
Yapor masz quality 1 I 0 1]
T emperatures *C 2126 2126 120 150
Dew / Bubble point C 226 226
Operating pressures bar 20 19.93599 50 49100598
Film coefficient [mean] Wwim? K] 91195 216
Fouling resistance (0D bazed] me K 000009 0.00042
Welocity [highest) mis 0.75 034
Prezsure drop [allow. Azalc. ] har 03 / 001401 03 s 053303
T otal heat exchanged (4" 7876 Unit BES Z  pazs 1 zer 1 par
Overall clean coef [plaindfinned) Wwim? K] F237 7 Shell zize E40— E000 mm Har
Overall dirty coef [plaindinned) Wwim? K] 5287/ Tubez  Plain
Effective area [plainfinned) m 101.7 7 Inzert hiTRAMN wire matrix
Effective MTD T VBB Mo, 226 0D 264 Tk: 211 mm
Actualfrequired area ratio[dirty/clean) hd4 S 744 Pattern 30 Pitch ~ 31.75 mm
Yibration problem [Tasc/TEMA] Mo/ Mo Bafflez Single segmental  Cut(2d] 37.11
Rhow'2 problem Mo Total cost 40448 Dollar(U5]
Heat Transfer Resistance
Shell zide / Fouling /% all # Fouling / Tube side
shet s [ Tube side

It can be seen that the Insert Geometry is chosen to take up al the allowable pressure

drop.

The Insert Part Number which describes the Geometry can be found under
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Tube inzert tvpe hiTRAM wire matriz

Twisted tape 360 deg twigt pitch - mm

Twigted tape thickness mm

hiTRAN part number 211805990 BEC-34300-4218C-M-3734,1 060,22

The Part Number can aso be found in the TEMA specification sheet.

Usepreviousinsert/ (smulation) mode

In Simulation Mode the Insert is fixed. This means different process conditions can be
simulated with afixed Insert Geometry. To do this the following steps needs to be

undertaken:

1

Prior to simulation the case has to be run in Rating checking mode in order to find an

optimized Insert.
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hiTR&M Part Ma. [previous) |
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In this mode a part number is calculated and displayed under hiTRAN Part No.

(previous)
When in the drop down list Use previous I nsert is clicked. The part number is copied

into this box and the part number fixed.

hiTRAN wire Matrix Inserts

hiTRaM inzert calculation type ||_|SE previous insert j

hiT RAM Part Ma. |

hiT RAMN Part Mo, [previous) |

hiTRAMN Info

Now the Calculation mode in Shell& Tube can be changed to simulation and the Insert
Geometry will be fixed for al calculations.

In General now the calculated pressure drop will differ from allowable pressure drop.



AirCooled

In AirCooled the hiTRAN option can be found as shown in the screenshot:
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Once selected the tube side heat transfer and pressure drop calculations are based
on Cal Gavin data and the following frame appears.:

v Tube Sidel + Outzide ' Tube Side Enhancement ] ' Dutside Enhancement

Enhancement type |hiTR&M wire matis |

hiTRAM Wire b atrix Inzerts

hiTRAM Info
1 inzert type j Allowable pressure driop 1.5 bar v

Start  End pass Calculation type hiTRAM Part Mo,

Mumber of inzert types

1 1 2 Find Ophimum insert - |

Default setting is:

Number of insert types[ 1insert type] thismeans. This meansfor the Start Pass number
until the End Pass Number an Insert Geometry is selected which should take up just the
maximum Allowable pressure drop. In the case above, in atwo pass exchanger the 1



Insert type is specified to be installed in each pass. Thiswould be the normal first default
choice.

Depending on the selected Calculation typein Aspen
(Find optimum Insert ; Use previous I nsert)
The plugin behavior differsasexplained below:

Find optimum Insert / (rating/ checking) mode

In order to run this mode in Aspen AirCooled under Program cal culation mode [rating /
checking] hasto be selected. The hiTRAN plug in will try to find a Insert geometry
(Loopdensity) which just takes up all the allowable pressure drop in order to give the
highest tube side heat transfer. Main parameters to influence the result are:

- Allowable tube side pressure drop

- Number of tube passes per bundle
In order to see what kind of combination is useful the hiTRAN Info button can be clicked.
I'Prior of doing this, the case to be run once in Shell& Tube!
The following Info Graph will be shown:
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In this mode, after performing the AspenTech Allaw Pressure Drop / Bundle [kPa]

calculation, a hi_'I'F!.t‘-\N Inzert iz .jutomatically Recommendations /7 Info

selected which ideally takes up just the Please note: Tube side heat ransfer coefficient referes to the tube inside

mawirmum allowable tube side pressure drop. diameter.

The Insert geametry iz determined by the above Calculated hiTRAN tubeside pressure diop equals allowable pressure diop.
dizplaped hiTRAM Part Murnber.

Changes in Process, Geometry and Property Please check on the graph display. whether a different pass arrangement
conditions can lead to & different part number. will yield a higher heat transfer coefficient.

Further information concerning the optimum
hiTRAM Inzert selection can be found when
prezzing the [Orline help] button.

Online Help Check for update




This graph gives additional Information how to choose the pass arrangement with
hiTRAN in order to stay within the allowable pressure drop. In an optimised design the
allowable pressure drop should equal the calculated pressure drop

The case can be run and under Results / Performance the hiTRAN pressure drop and hest
transfer can be seen.

Rating # Checking Outzide Tube Side

Tatal mazs How rate kafs 108,233 141667

Wapar mass kafs 108.333 108,333 1] 1]

Liquid mazz kofs 141667 141667
“apor mazs quality 1] 1] 1] 1]
Temperature 'C 42 4613 1.1 54,99
Dew / bubble point temperatures *C

Hurnidity ratio

Operating pregszurne Pa ,f bar 101326 101326 E 4 80294
Filmn coefficients WwAm® K] £34.1 BE7.6

Fouling resistance me K 0 0

Welocity [highest) mfs 486 f 472 025 i 0.25
Prezsure drop [allow/calc.] Pa ,f bhar 10000 100 1.5 /149706
Total heat exchanged kK'wf 454 6 | Bay per unit 1 Tube OD 254 mm
Overall bare coeff. [dity/clean) WAmE K] 31337 308 | Bundles/bay 1 Tube tks 24 mm
Effective MTD *C 18.21 | Tubess/bundle 400 Tube Length 10.7 m
Effective surface [bare tube| m? 3415 | Rows deep a Fin OD h0.a mim
Effective surface [tatal) m? BR021 | Tube paszes 2 Fir thz 0za mm
Area ratio; actual/required 4.29 | Fans/bay 3 Fin frequency 394 H#/m

Heat Transfer Resistance
Outzide / Fouling /' all £ Fouling / Tube zide

Outside | I | Tube side

K

It can be seen that the Insert Geometry is chosen to take up al the allowable pressure
drop.
The Insert Part Number which describes the Geometry can be found under
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Usepreviousinsert/ (smulation) mode

In AirCooled Simulation Mode the Insert is fixed. This means different process
conditions can be simulated with a fixed Insert Geometry. To do this the following steps
needs to be undertaken:

Prior to simulation the case has to be run in Rating checking mode in order to find an
optimized Insert!

In Calculation type the dropdown list has to be set to [previous insert]

v Tube Side] + Dutzide  + Tube Side Enhancement ] " Outside Enhancement]

Enhancement type | hiTR&MN wire matriz ﬂ

hiTR&M *wWire M atris Ingerts

hiTR&N Info
Murnber of inzert types 1 inzert type j Allowable pressure drop (15 bar w

Start  End pasz Calculation type hiTRAM Part Mo
1 |1 2 Use previous inzert ||2DEDD-EF54954-343IJD-A21 BIC-M-373441.080/201

I Note: When you change the dropdown list the hiTRAN Part number field will stay
blank, please click once with the mouse into the part number field to show the part
number (unresolved bug)!



Assigning one Insert type only for certain tube passes in
AirCooled

In AirCooled it is possible to assign hiTRAN Inserts to certain tubes only.
In our example we could assign the 1 insert type only to the second pass in the air Cooler:

hiTRAM "Wire M atrix Ingertz

hiTRAMN Info

Mumber of inzert types 1 insert bype j Allowable pressure drop |15 bar -
Start  End pazs Calculation type hiTRAM Part Mo.
1 |2 2 Find Optimum inzert « |

Again there would be adramatic change in heat transfer from the first to the second pass.
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The Simulation option is here also available.



Assigning different Insert types for certain tube passes in

AirCooled

In AirCooled it is possible to use up to 3 different Insert types in one bundle.

Example

Target pressure drop for the whole exchanger 1.2 bar

1. For thefirst set of Insert from pass 1 to pass2 aestimate pressure drop has to be

chosen:

Chosen 0.5 bar

Calculation

with screenshots:

+ Tube Side] + Outzide ' Tube Side Enhancement l + Outzide Enhancement]

Enhancement bype

hiTRAM “wire Matrix [nzerts

Mumber of inzert typez

|hiTRAN wite matiz

[

1 inzert type

=

hiTRAM Irfo

Allowable preszure drop |05 bar  w

Start  |End pazs Calculation type hiTRAM Part Mo,

1 | 1 Find Optinurn inzert «

2 |2 [~
Rating / Checking Outside Tube Side
Total massz flow rate kals 108,333 14,1667
Yapor mass ko/s 108.333 108.333 0 0
Liquid mass ko/s 14.1EE7 14.1BE7
Yapor mass quality 0 i} i} i]
Temperature 'C 42 4617 71.1 B5.01
Dew / bubble point temperatures C
Humidity ratio
Operating pressure Pa f bar 101326 101326 [ 543818
Film coefficients WimE K] E34.2 2095
Fouling resistance e KW 0 0
Welocity [highest] m/s 486/ 472 023y 0.25
Prezsure drop [allow/cale. ) Pa / bar 10000/ 100 05 4 0h0g:2
Total heat exchanged KW 454 | Bay per unit 1 Tube OD 284 mm
Overall bare coeff. [dity/clean) Wwilm* K] 193.8/ 193.8 | Bundles/bay 1 Tube tks 24 mm
Effective MTD *C 18.08 | Tubes/bundle 400 Tube Length 107 m
Effective surface [bare tube) m 3415 | Rows deep 8 Fin 0D 508 mm
Effective surface [total] m? 55021 | Tube passes 2 Firi thz 0z2a mim
Area ratio: actual/required 217 | Fanz/bay 3 Fir frequency 334 H#/m




The calculation result will be an bundle 1 Pass equipped with hiTRAN second pass
empty plain. Overall pressure drop 0.5 bar.

2. In anext step 2 Insert types are selected. This means a second Insert is popul ated

+ Tube Side] ~ Outside ' Tube Side Enhancement l + Outside Enhancement]

Enhancement type |WTRAN wie matri |

hiTRAMN Wire Matrix [nserts

hiTRAMN Info

Murnber of insert types 2 insert types J% Allowable pressure drop |05 bar =
Set default
Start  End pazs Calculatiol 1 j , brt Mo,
- - et lypes
1_1 1 Find Upt 3 inzert types
2 |2 Find Optirun insert ?I

Now thefirst Insert type has to be kept fixed with Calculation Mode use previous Insert.
And the second Insert type has to work in find optimum Insert Mode.

In addition the allowable pressure drop has to be increased in this case to the desired 1.2
bar

+ Tube Side]  Outside  + Tube Side Enhancement l + Dutside Enhancement]

Enhancement tupe |hiTRAN wire matriz |

hiTRAMN “Wire Matrix |nserts

HiITRAMN [nfo

MNurnber of insert types 2 inzert types j Allowable pressure drop 1.4 bar -
Start  End pazs Calculation type hiTRAM Part Mo,

1 [ 1 Uze previous insert || 20600-303008C-34300-4218C-M-3734./1.050./201

2 |2 2 Find Ophimum inzert «

The results are shown below:



Overall Performance | Resistance Distribution ] Tube sideComposition ]

Rating / Checking Dutside Tube Side

Tatal masz low rate kgls 102,332 141667

Yapor mass ko/s 108.333 108.333 0 0
Liquid maszs kgls 141667 141667
YWapor mass quality 0 0 0 0
Temperature 'C 42 46,15 1.1 55
Dew / bubble point temperatures C

Hurmidity ratio

Operating pressure Pa f‘ har 101326 101326 5 478513
Film coefficients W m® K] £94.1 4996

Faouling resistance m K i 0

Welocity [highaszt] mis 466 S 472 02y 025
Pressure drop [allowdzalz.] Pa f bar 10000 100 1.2 S 121487
Tatal heat exchanged kK'wf 453.9 | Bay per unit 1 Tube OD 25.4 m
Owerall bare coeff. [dity/clean) Wm® K] 28347 28635 | Bundles/bap 1 Tube tks 24 mm
Effective MTD C 18.24 | Tubes/bundie 400 Tube Length 10.7 m
Effective surface [bare tube) m 5 | Rows deep g Fin 0D h0.8 mm
Effective surface [tatal) m 55021 | Tube paszes 2 Fir ths 028 mm
Area ratio; actual/required 397 | Fanz/bay 3 Fin frequency 34 Hm

The Total Pressure drop is 1.2bar as required and two different Insert types are used.

Under Exchanger data the detailed Information about hiTRAN Geometry and pressure
drop can be found:

Generall Fan Detaila] Circular Tubes/Fins ]

Start pass | End pass hiTR&M part fumber ?u%;f P[zfjsle Hc?;;ftf[izir:rif[
bar Wiim? K)
1 1 20600-303008C-34300-4218C-M-3734,1.050,/201 200 043321 4453
2 2 20600-6713000-34300-421 3C-M-3734.1.050/201 200 0.77335 587.6
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