Learn how to optimize air cooler designs using
Aspen EDR

A self guided demo on designing an overhead air cooled condenser for a crude distillation column
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Objective

This self-guided demo shows how to design an air cooler
using Aspen EDR.

Additionally you would learn how to

« Import necessary data from an Aspen HYSYS model
« Find the optimal air flow for the air cooler

« Export the final air cooler model to Aspen HYSYS

To download the required files for this exercise please visit Aspen Tech’s customer support site.
(Knowledge Base ID:144652 http://support.aspentech.com/webteamasp/KB.asp?ID=144652)

2 (Waspentech


http://support.aspentech.com/webteamasp/KB.asp?ID=144652
http://support.aspentech.com/webteamasp/KB.asp?ID=144652

Context

A process engineer undertaking a revamp
study on a crude distillation unit requires a
preliminary design of air-cooled overhead

condenser for the main atmospheric crude
column.
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Open Aspen EDR
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Import data from HYSYS file

S | L
Home View Customize Resources
@ Exchange i
Import from Aspen HYSYS RE — — u
|| New e @Ov| . » DU ~ | 42 || Search coU 2|
[B Aspen HYSYS (Default) I Organize = Newfolder =+ [ @
: Open... @Afpfl‘. HVYSTS Vf? =z - 4 Mame : Type Size
s Close P Aspen HYSYS Va6 m | % ERCOU HYSYS Simulation Case 1,865 KB
d Save e . Integration with Aspen
& > Aspen HYSYS V8.3 =
&l Save As e [ HYSYS enableS
> \Spen 2¥5 VoL )
Sk i ) transfer of stream data
) directly from the
X Delete Import from Aspen Plus )
, process model and
h D i i saves users from
@ Aspen Plus V8.8 File name: EDR_CRUDE_UNIT1 - 'YSYS File (*.hsc) '] | d t t f
Export A" Aspen Plus V8.6 r Open |v] ’ Cancel ] . manua a a. rans er.
@Asper Plus V8.4 —
Recent ‘ A" Aspen Plus V8.2
;::‘ Print A") Aspen Plus V8.0

4 Print Setup

5

A" Aspen Plus V7.3.2
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Import data from HYSYS file

f B
“ Exchangers in Ch\Users\rammohas!\Desktop\CD... @M

Exchanger List

Temperatures and Pressures for Stream Data

2

Crude Heater
AC-100
E-103
E-104
E-105
E-102

-106

AC-101

AL-102
E-101

Inlet Stream

Qutlet Stream

Inlet Temperature R
Qutlet Temperature |8

Pressure 1 bar(abs)

O-head2
Condensate2
1365248
5465127
1978736

Pressure 2 bar(abs)

Pressure 3 bar(abs)

19
136

Composition

Known

Number Of Points 12

0K

Cancel |
— —iﬂ

From the list of heat transfer units (exchangers,
heaters, coolers) presented, select the air cooled
overhead condenser titled AC-101.

Also change the intermediate and lower pressure
levels for property and VLE calculations to

* 1.9 bar (Pressure 2)
« 1.86 bar (Pressure 3)
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Import data from HYSYS file

-
= Import PSF Data

P

generated PSF File - 1 data section(s) Units DegC ~
Process Data

Stream Mame T(in}, °C T{out), °C Import to Use Properties

0-head?->Condensate: 54,65 R - I All -

Bs_elect Pressures

All
Special...

X

1
[¥] 2
[¥]3

- STRE 5 O-head2->Condensate? (28.7psi/1.98bar)
- 5TRE 5 O-head2->Condensate2 (27.6psi/1.90bar)
- STRE 5 O-head2-»>Condensatel (27.0psi/1.86kar)

Cancel

g

[ Sawve PSF File ]

[ 0K Cancel ]
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Select ‘Run Mode’

di“'ll_l-'l-::ll“;l - EEE!.L
File Home  View  Customize  Resources | Search aspenONE Exchange B @
% ot Set Units =" 3 o Necion with fived nurtcis flo () Simulation —B = > _; + | B : g
Ia';aCopy' us - NI* ‘Q -@—E @ q ’ |;| E& " Design with varying outside fiow I _E) =€) O I@ % ;E;'; m JE“E FI? ﬁ
gPasle W‘ e SE{I;art':Ess Prns::lies Geosnf‘ehy Cnnsisri‘cﬁon o StRaLi;I}s My eaTTTg s34 Perfcorrﬁc:nce REVS-:\:::DE( Ge\;i;igry g:;i":leeu: Col:IIred Hzi::::r e Pl-l_fr:e S‘P:IL& Hecneniel
Clipboard Units Model Setup Run Control Run Mode Results Model Type
»  Console X ‘ -
~ AirCooled |+
" Geometry | " Process | + Errors & Warnings |
Pragram calculation mode: [Dersl'gn with varying outside 'I Recent Previous © Setting Plan © Tube Layout
Configuration
Fan configuration: [.Fon:ed - ]
Tube OD\ pitch: (in Bk L |2.3522 | \ \
Tube layout angle: [Degrees - Hgn |
— [r— =1
To get the program calculate the amount of air flow, in addition to the air cooler geometry,
select ‘Design with varying outside flow’ for the run mode.
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Set Process Data

[#.

LH-ﬂ“ﬁ“_ o 3 e

Search aspenONE Exchange Bl o @

Home View Customize
* Set Units @’ @ _@_ Q ’ m 7 Design with fixed outside fiow @9 Simulation — = —~ ;@: @ @ m ;ﬁl
Ea- |1 i -— = N 77 Desian with varying outside fiow | =D :® "O © o+
" Convert Set Process Set Set Run Stop  Run - ~ . Check Review Spec Verify Review Air Fired Plate Plate Shell & Mechanlca\
F:Y e Data Properties  Geometry Cnnsirudmn Status Rating / Checking Performance Sheet Geometry  Profiles |[\Cooled | Heater Fin  Tube
Clipbo... Units Model Setup Run Control Run Mode Results Model Type

Navigation Pane

f Process Data -
Air Cooled +

+ Tube Side Stream ‘ % Qutside Stream I +" Tube Side Fouling I +" Qutside Fouling |

Specify a pressure drop of 0.1bar and tube
side fouling resistance of 0.0001m?2 K/W.

Tube Side
Fuid name: |0-head2-> Condensate2 |
In Qut

Mass flow rate [totall: (kgrs - |22508 |
Temperature: [ =] [1z652 | [sa65 |
Vapor mass fraction: | 1 ‘ |0 |
Operating pressure (absolute): [bar '1 | 1.9788 |
Heat exchanged: [ kW M 1 | |
Estimated pressure drop: [ bar ‘1 | 01 |
Allowable pressure drop: [ bar ‘1 | 0.1 |
Fouling resistance: m*-K/W '1 0.0001 -

0.0001 |

ToU0Z

0.0003

0.0004

0.0005

0.0006

0.0007

0.0008

0.0009

File created

wx © U@
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Set Process Data

= | H = i
Home ﬂ Customize Resaurces Search aspenONE Exchange o @

& cut | Setlnits N an @ Q ’ 7 Design with fixed outside flow @) Simulation | = [N 0 ﬁ m T Ry
B3 Copy® | ] > Q = . - E : |'“; Design with varying outside ﬂuw‘ =) =3 D )] ﬁ? =t 30 E:.I

3y Convert Next | bet Process Set Set Set Run  Stop Run - B Check Review Spec Verify Review Air Fired Plate Plate Shell & Mechanical
E Paste || em Data pe: etry Construction Status Rating / Checking Pesformance Shest Geometry  Profiles Cooled | Heater Fin Tube
Clipboard Units Model Setup Run Control Run Mode Results Maodel Type

> . ProcessData l -
Y Air Cooled +
. Tube Side Stream | # Outsidle Stream ‘ . Tube Side Fouling I . Outside Fouling |
Qutside Tube

Fluid name: ‘ |

AirfGas mass flow rate: [ kg/s - I ‘ |

Face velocity: [ mys - I ‘ |

A — ' Specify the ambient air temperature as

In, Out

ey bl desgn tenpereores. (€ <] 7 1 25°C. (The aqua colored box shows where

L
InImum ambient temperature: [ M ‘ [ | - . d )
Operating pressure specification: Altitude and Gauge pressure ¥ an e n try IS req u I re "

Navigation Pane

Altitudle above sea levek ‘m )
et presare e e [s Set allowable pressure drop to 150 Pa.
nlet pressure (abselutel: [ bar .
el wosrm i Pa ~| 150 |
\

Fouling resistance:

Inlet humidity parameter: ‘ -

Humidity ratio:

Relative humidity (3): \
Flow fraction of air to this service: ‘

B w0 @ @
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View Pro

11

vl Ligits |

perty Data

Model Setup | Run Control Run Mode

Results Model Type
EDR Navigator < |  Tube Stream Properties - -
! Air Cooled =]

4[5 Air Cooled

Iﬁ Console

4 [ Input

4[5 Problem Definition
] Headings/Remarks
|1 Application Options

4 |1y Property Data

« Properties I + Phase Composition I « Component Propertfes | « Property Plots

] Qutside Stream Properties
b [ Exchanger Geometry
b [Yf Construction Specifications
& [/ Program Options

4 [ Results

b [V Input Summary

b [ Result Summary

b [V Thermal / Hydraulic Summary
b [ Mechanical Summary

b [ Caleulation Details

[ Tube Stream Compesiiion
3 |[£] Tube Stream Properties

Outeide Stream Composiions

Select X variable

() Specific enthalpy

1 | |

Tube stream : Vapor mass fraction vs Temperature

Select ¥ variable
() Temperature

) Liquid density

0 Liquid specific heat
©) Liquid viscosity

© Liquid thermal cond.
) Liquid surface tension -
© Liquid molecular weight

() Specific anthaln

Review property data
=— Imported from HYSYS in
tabular form or as plots.

2
o

@ Vapaor mass fraction
) Vapor density
) Vapor specific heat

() Vapor viscosity

Vapor mass fraction ()

) Vapor thermal cond.

=
&

) Vapor molecular weight
©) Liquid 2 mass fraction
© Liquid 2 density

©) Liquid 2 specific heat

© Liquid 2 viscosity
© Liquid 2 thermal cond.
() Liguid 2 surface tension b

©) Liquid 2 molecular weight

= Vapor mass fraction at 1.9788 bar ]

100 120
Temperature (C)

Vapor mass fraction at 1.9 bar [] Wapor mass fraction at 186 bar []

140
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Set The Air Cooler Geometry

Tube rows deep:
Tube passes:

Tube rows per pass:

Maximum number tubes per row per pass:

Transverse pitch:
Longitudinal pitch:

Tube layout angle:

MNumber of circuits per bundle:

[ ]

= [OHepHN p ® ~ Untitied DR - Aspen Exchanger Design & Rating VB8 - sspenDNE (= [ B [
Home View Customize |Seurch aspenONE Exchange |m 7]
4  SetUnits N @’ Q 7 Design with fixed outside flow @) Simulation —s! B B ¥ ﬁ ﬁ
e i v o © B o o |
N Convert Set‘l;ess Set Run  Stop  Run | Des-\gn e Vaf'vlng cusae ﬂm' Check Review Spec Verify Review Air Fired Plate Plate Shell& Mechanical
{ |fem Data nstruction Status Rating / Checking Performance Sheet Geometry  Profies || Cooled | Heater Fin  Tube
Clip.. Units Run Control Run Mode Results Model Type
>  Geometry Summary - ‘ ~
y Air Cooled +
«  Geometry | Tube Layout
-
Unit Tubes H h 3
Bays per unit: : Tube OD/ID: 254 ‘ ‘22.1 | [mm '] e re We C Oose tO
Bundles per bay: : Tube wall thickness: mm A proceed Wlth the
o [ e I~ default geometry
§ Fan diameter: l:ll m - | Fin type: G-finned M o
% Exchanger frame type: | - Fin tip diameter: [ mm M S e | e Ctl O n S "
.E\ Tube side to outside flow ori ] Counfer-current - Fin frequency: #m M
= Fan configuration: Forced - Mean fin thickness: mm M These Include |
Tube Layout
Number of tubes per bundle! \:I Bundle type: @eﬂe@eveﬂ rows to right - I ° Tu be O D

e Fin OD

* Number of fins
per meter etc.

File created

we © U@
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Specify Process Limits

= [ H e N e® " - Untitlec EDR - Aspen Exchanger Design & Rating VB8 - aspenONE o (=) o]
File Home View Customize Resources ‘Sewrch aspenONE Exchange ‘E o @
i psetilinis N» ¢ A o a8 ’ 7 Design with fixed outside flow @) Simuiation =5 = b L gs ﬁ @ b
Iﬁ"ﬁ - _SI - o E * E E - |_"} Design with varying outside flow | _E) :e ) O ) + - o4 E:I
" Convert Set Process Set Set Set Run  Stop Run a B . Check Review Spec Werify Review Air Fired Plate Plate Shell& Mechanical
@@ (lem ‘ ‘ Data Properties Geometry  Construction Status Rating / Checking Performance Sheet Geometry  Profiles || Cooled | Heater Fin  Tube
Units Model Setup Run Control Run Mode Results Maodel Type
EDR Mavigator < |  Design Options -
i Air Cooled +
Al o 4
4 [ Air Cooled | " Process Limits Optimization Options
@ Cansole Process Limits
4 [ Input - A
» [/ Problem Definition Minimum  Maximum
p [V Property Data Tube side fluid velocity: [mfs v | | | |
E o Exchanger Geometry qomside fluid face velocity: [m/s - |3 | |4 | |
Program Options Tube side RhoV2: |kgamsy  ~| | 1000 | [20000 |
|1 Design Options - : D . . .
F : W v
T Trermat Ay o pouermxmim ' Specify the minimum
[ Methods/Correlations Maximum tube side nozzle pressure loss %:
§ ] Outside Distribution Temperature approach limit: [ °C - | |l11 | an d m aXI m u m face
4 Results
4 Dl'Input Summary - .
+ 1 Result Summory velocity (for air) to
b [ Thermal / Hydraulic Summary
p [ Mechanical Summary d p 1 I I
» [ Calculation Details goo raCtlca Va ueS'
File created 00% &= [} [c]
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Specify ‘range of search’

14

— BT T ——

=

T —
=W [ Ha'» il
Home View Customize

Resources

Bs @

|Seanfh aspenONE Exchange

[ Mechanical Summary
[}/ Caleulation Details

-t N» _@_ -@- .6- Q ’ l;‘ ~ Design with fixed outside flow @Simulat\on - =% b | %‘% ﬁ :ﬁ
- (2 — = - “"; Design with varying outside flow | _E) =€) O t
% Convert Set Process Set Set Set Run  Stop Run A ~ Check Review Spec Verify Review Alr Fired Plate Plate Shell& Mechanical
|B om Data Properties Geometry Censtruction Status Rating / Checking Performance Sheet Geometry  Profiles Cooled | Heater Fin Tube
Units Model Setup Run Control Run Mode Results Model Type
EDR Mavigator | « / Design Options x -
Air Cooled +
All =
4[5 Air Cooled " Geometry Limits I « Process Limits I ' Optimization Options ‘
@ Console . try Limits
a | [ Input |
b Y Prablem Definition Increment Minimum Maximum
v O Property Data Tube length: [m '1 ‘0.5 | |2
4
] Ex(hanger GGDITIEFI’.Y ) Bay width: i .
[}/ Construction Specifications
Bundle width: mm M .
Tubespportspacgs [~ Optionally users can
|1 Thermal Analysis
| Methods/Correlations Tube rows deep: ) .
5 Outside iiutn Tt specify the range of design
4 [ Results
b [V Input Summary Bays per unit h t k
[ Result Summary Bundles per bay: SearC al I longs ey
b [l Thermal / Hydraulic Summary
b Fans per bay:
3

Tube pass options:

geometric variables.

File created

wx © @
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Run Sizing Optimization

= OHa» A . » - Untitled.EDR - Aspen Exchanger Design & Rating V8.8 - aspenONE - (=] B i)
g 19! ng P
File Home View Customize Resources  — Search aspenONE Exchange E & '@
& SetUnits N» @' Q @ ” ’ [] " Design with fixed outside flow @) Simulation —s == b %l% Q m N ﬁ&ﬁ #i
> = ‘3 | | — L
ERY Sl — =] h‘ £ |_"} Design with varying outside flow | O =O O ‘-e t o+ —
. |i"'¥ Convert Set Process Set Set Set op  Run A ) . Check Review Spec Verify Review Air Fired Plate Plate Shell & Mechanical
@ |lem Data Properties Geometry Constructio Status Rating / Checking Performance Sheet Geometry  Profiles || Cooled | Heater Fin  Tube
Clip... Units Model Setup Control Run Mode Results Model Type
EDR Navigator < Design Options Run =

All

Air Cooled +

15

|‘ [& Air Cooled |H " Geometry Limits | + Proc

Run the active case ”

Run the design optimization to find the best air flow rate and geometric configuration.

When the optimization is running, it first explores a range of flow rates evaluating the
capital cost and operating cost at each possible flow. This allows the program to define the
optimum air flow rate to perform the final design search.
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Check Overall Performance

;..HHPH.&" Ik

T Uriteaon A e e g VoA OV

R =

Fi Home View Customize Resources Search aspenONE Exchange Bl e @
& Cut set Units N'* @' {Q. @ @ ’ |;| ~# Design with fixed outside flow @ Simulation I:'\} Ii; | % %é ﬁ m ﬁ&? #"I
Eacopy~ _5] ” — = - _‘; Design with varying outside flow | :e @ t o4 =
5 ‘"’"» Convert Next | Set Process Set Set Set Run  Stop Run - . . Check Review Spec Verify Review Air Fired  Plate Plate Shell & Mechanical
Paste (I em Data Properties  Geometry  Construction Status Rating / Checking Sheet Geometry  Profiles || Cooled | Heater Fin  Tube
Clipboard Units Maodel Setup Run Control Run Mode Results Model Type
> ' Performance =
Air Cooled +
Overall Performance | Resistance Distribution | Tube Side Compaosition |
Design with varying outside flow OutSide Tube Side | \
Total mass flow rate kafs 536.0969 27.506 |
Vapor mass kafs 536.0969 536.0969 27.5036 0
Liquid mass kgfs [ 0.0025 27.506 . . ..
Ve s sl : > Process and air side conditions
Temperature °C 25 53.51 136.52 5472
E Dew point / Bubble point temperatures C 136.53 5472
a_'! Humidity ratio ‘ ”H
5 Operating pressure Pa ! bar 101326 101326 15788 1.53845
'E Film coefficients W/ (m™K) 5338
s Fouling resistance m-KW 0.00011 f
2 | [veocty maresy s 22+ s Heat Transfer & Pressure Drop
Pressure drop (allow./calc.) Pa I Pa 150 148 10000 ' 40343
Total heat exchanged 3 15391.3 Bay per unit 3 Tube OD 254 mm | |||
Overall bare coef. (dirty/clean) W/(m*-K) 338 /3516 Bundles/bay 2 Tube tks 165 mm
Effective MTD C 5015 Tubes/bundle 200 Tube length 10 m
Effective surface (bare tube) m’ 9407 Rows deep 5 Fin OD 5715 mm G m t f th t
Effective surface (total} m* 220891 Tube passes 1 Fin tks 0.28 mm e O e ry O e u n I
Area ratio: actual/required 1.04 Fans/bay 2 Fin frequency 433 #m
i i Heat Transfer Resistance
Qutside / Fouling / Wall / Fouling / Tube side
Outside [ | 0 Tube side
E Y pe—— 00 © [ @
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Verify Air Cooler Geometry

= @l H S HEN
File Hom e omi

ign & Rating VEB " aspenGNE | ——— — Py x|

| Search aspenONE Exchange B @

Right-click anywhere in the
—Im <p= setting plan for a menu of

Tube length 10000

Bundle slope = 0 deg |

. 3 options including
=t 1 47 E=l== % * Print
« Copy

674

186

: « Options on display of
! information.
Left-click and drag will
zoom in to the dragged
L . portion of the graphic.

Location:
Service of Unit: Our Reference: Aspen Aircooled
) i o B FR Item No.: Your Reference:
N W B il I 65
1 I I I 1 1 tan di (Typ) Date: Rev No.: Job No.:
- [N N [N ‘\I |} on e ‘

Run Air Cooled completed 159% © U @

17 (wWaspentech




T——

G |

Verify Air Cooler Geometry

(wWaspentech

T el .
hai

a2
B 09939

View the tube arrangement

© UntiledfDR- Acpen Exchanger Design & Rating V&8 - acpenONE
Search a:
" Design with fixed outside fl Simulation t | <K 2 H
- Design with varying outside fi t = T
un  Stop  Run . . Check Ver 2 A:r Fired  Plate Pllate el
| ]

Layout ||

View Customi;

ir Cooled
ing Pl Tube

® ()

U

100% ©

Direction

Clipboa
> Setting Plan / Tube Layout -

Run Air Coaled completed
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Review other designs considered during sizing run

= e . = Untitied EDR - Aspen Exchanger Design & Rating V8.8 - aspenONE - - =[5 [t
Home View Customize Resaurces Search aspenONE Exchange e e
% cut  Setunits N 19 @' P %) 2 } = " Design with fixed outside fow @ Simulation =) |% [ % %‘% :{Q—l m
\q”gcqpy H|Ed - — = Bﬁ £ |"'; Design with varying outside flow :O ¥© i
i pacie ‘W Mext | Set Process Set Set Set Run Stop  Run Rating / Checkn Check Review Spec  Verify  Review Air Fired Plate Plate Shell & Mechanical
; ‘ Dasta  Properties Geometry Construction ‘ Status ‘ g g ‘ Performance  Sheet  Geometry  Profiles ‘ Cooled | Heater Fin  Tube
board Units Model Setup Run Cantrol Run Mede Results Mode! Type
EDR Navigator | </ Optimization Path - \ <
Air Cooled
All -
4[5 Air Cocled
Iﬁ Consale -
b [ Input Current selected case: 136 (7
4 Results
|B" [\ Input Summa Per Unit
Tube  Rows Tube Area Pressure Drop Total X-side
Warni No.  Deep Length Pass p p Actual Required Area ratio Outside g"m::: Tube Dp '“;.;';’ET""E Price Power  Operating cost lm?p“::m Face velocity
mo - m e om - Pa - bar - Dolarus) v/ kw  -[[potaruy <] ¢ <] mis -
(=] API Sheet 1 175 5 10) 1 2 1 64456 135324 048] 182 1217 036627 3667 111848 46346 22246 11422 344+
(= Overall Summary 2 135 5 10| 1 2 1 7182.2 15073 048 | 153, 102 ] 0.28717 2874 124556 58835 18662 11422 3.09
b [ Thermal / Hydraulic Summary |||f |3 200 5 10) 1 2 1 7366.4) 15465.6) 043 | 246, 098 0.78342 263 7 127418 37323 17915 11422 3.02
b [ Mechanical Summary 4 258 5 10| 1 2 1 35026 19350 048] 157, 104 017296 1734 148622 52958 15180] 11422 281 2
b [ Caleulation Details H 264] 5 10 1 2 1 9723.6| 204148 0457 151 1] 0.16617] 166 *| 151787 38.447] 18454 11427 275 =
3 279 5 10) 1 2 1 3924, 208786 043 145 057 0.5383 167 154862 37.03) 17774] 114.22 269
7 323 7 10| 1 2 1 121177, 254408 048] 155 1,06 ] 0.12053 1214 174574 40383 15364] 11422 257
g 168 7 10 1 2 2 123755 259822 048 7| 153 102 | 0.10288 103+ 181522 39.009) 18724] 11422 243]—
3 175, 7 10) 1 2 2 12891.2) 270648 0.43°| 48, 057 0.03583 036 151104 37.21] 17818 11422 2.
10 21§ 8 10| 1 2 2 159114 334057, 048 | 147, 098 0.06637 0.66 220779 57414 17857 11422 222
1u 304 g 10) 1 2 3 335907 705232 043 | 43 028 0.02932 0.29 456185 10.84] 5206 11422 1.06)
12 329 3 10| 3 2 5 707172 76138.4] 0.93 7| 12 008 0.08883 0.89 250721 3003 1441 11422 05
13 352) g 10 3| 2 8 777883 30442 0.57 4] 10 007 0.07884| 0.79 1038478 2.53 1214 11422 0.48

Area ratio flagged with asterisks suggests designs constrained by heat transfer capability (Such
as the tendency for the air outlet temperature to approach the required process stream outlet
temperature)
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eview Spec Shee

" Untitled.EDR - Aspen Exchanger Design & Rating V8. - aspenONE

R — = [ 5[]

Home | View  Customize  Resources Search aspenONE Exchange Elas o
% cut | Setunits N g 1{{} } 7 Design with fixed outside flow @) Simuiation == = b % t 'ﬁ: *.'ﬁa i
aem-i___I N0 & S 8L e | D | = et M ]
[n>comen || Mext SetProcess et Set Run Run Check | ReviewSpec | Verfy  Review || Air | Fired Plate Plate Shell& Mechanical
(8 Paste Data Properties Geometry  Construction Status FLLE /8 Performan: Sheet Geometry  Profiles || Cooled | Heater Fin  Tube
Clipboard Units Model Setup Run Control Run Mode Hs_ Model Type |
> APISheet - / ~
Air Cooled =
APISheet | /
Air-Cooled Heat Exchanger Specification Sheet i
1 [ Company:
2 | Loatien:
3 | senvice ot Unit Our Reference:
4 | TtemNo: Your Reference:
5 | Date: Rev No: Job Noi:
6 | Size & type 10785 /1548 m__ Tye Forced Numper of Bays 3
7 | Surf7unit-Finned Tube 22089.1 m®__ Sarearea/bunde 1368 m’_ Aearatio 2349
8 | Heatexcnangea 153813 oW MTD, Eff 5015 C
9 | Transfer Rate Finned 144 Bare, Service 3265 Ciean 3516 W/(m™K)
10 PERFORMANCE DATA - TUBE SIDE
11 Fivid Circulated ©-heagZ > Congensate2 7 ou - -
12| Total Fiuid Entering kg/s 27506 Density, Lig kg/m? 69144 [ 7105 R eV I eW al r C 0 o | e r
13 In / _ out |Density, Vap kg/m* 486 ’
14| Temperawre C 13652/ 3472 |specificHeatlia  kiffkg-K) 2366 [ 2187 |
- 15 Liquia kg/s 00025/ 27506 |specificHeatVap  kif(kgK) 1987 [ Y o - 5
e s s o ivam coviis Wi oo/ GE spec|f|cat|on sheet
£ 17 ka/s 0 /0 |them.Cond Vae  W/m-K) 00217 [
_E,\ 18| Steam ka/s / Freeze Paint <
;. 19| Water / Eubble / Dew paint < 5472/ 1365
20| Melecular wt Van 8006643 | B9.06843 |Latentneat ki/kg
21| Melecular wt NC Tniet pressure (abs) bar 18785
22| Viscosity, i mPas 02425/ 05069 |Pres Drop Alow/Cal  bar oL /004054
23| Viscosity, Vap. mPa-s 0003 Fouling resistance__ m* KW 0.0001
24 PERFORMANCE DATA - AIR SIDE
25 [ Air Quantity, Total 5360969 kg/s [Atitude o m
26| Air Quantity/Fan 75447 ms Temperature In 25 C
27 Static Pressure 0.001 bar Temperature Out 5351 i
28| Face Velacity 316_m/s_Massvelocty 374 kg/s/m’ | Design Ambient o c
9 DESIGN-MATERIALS-CONSTRUCTION
30| Design pressure 3 bar__ |Test Pressure bar Design temperature 250 K4 |
31 TUBE EUNDLE Header Tube
32| Size m 107855 |Type Box Wiaterial Carban Stesl
33| Number/bay 2 Miaterial Carbon Steel Speciications
34| Tube Rows 5 Passes 1 op 254 MinThc 165 mm
35| Arangement Plug Mat, No/Bun 200 Lng 0 m
36| Bundles 2 par__|Gasket Mat Pich 60/ 5.9 30 Degrees
37| Bays 5 par__|Cor. Allow. mm FIN
38| Bundle frame Inietnoze | 1 ) 2888 mm |Type G-finned
= ||| = MISCELLANEOUS Outetnoze( 1 ) 6665 mm |Matera ‘Aluminum 1060
20| Struct. Mount, Special Nozles oD 5115 Ths 028 _mm
21| SurfPrep Rating No 433 #/m _Design Temp =C
: 22| Touvers i el Code -
Run Air Cooled completed 100% G U ® |
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ave the EDR file
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Save As B Deskiop No iterms match your search Ju real world applications that process flow sheets enhances the fidelity of the flowsheet enabiing you
s your search,
18 Downloads °
Add 5] Recent Places
18 HQSALESOPSDE! rted with Aspen Exchanger - Multi-service Air Cooler
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jer Design and Rating (EDR) prod- rouns tubes.
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b can Lse Aspen EDR to design,
File name: - Water Cooler - User Specified Tubeside Enhance-
e
Export Save es type: [EDR File (*.EDR) Sy | ment
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r Advantage Crude Selection [method 2) case with dry air. Liquid phase only on
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. D e Fods e oereresttock st o _
L4 Print the unit and the refinery. Missed Water Cooler - Dry Air for Outlet Temperature
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At this point the process engineer has a preliminary design of the overhead condenser. This is
useful for initial cost estimation and to simulate how a real condenser would perform within the
process.

Often the final design will be done by a specialist manufacturer of air-cooled heat exchangers.
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Import air cooler model to HYSYS process flowsheet

Y ~—

AC-101.EDR -,
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% cut | SetUnits N 1Y _‘@ A &) N ’ = EE 7 Design with fixed outside fow @ Simulation |5
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Eac TR
Tube layvout angle: (= = [ 24 | =

To simulate how this air cooler might perform in the HYSYS process flow sheet, prepare a

rating/checking case.
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Import air cooler model to HYSYS process flowsheet
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Open the Aspen HYSYS model of the crude distillation unit titted ‘EDR_CDU .hsc’ and click open
the condenser unit ‘AC-101".
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Import air cooler model to HYSYS process flowsheet
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(= Air cooler: AC-101

=E)

Design |Rating | Worksheet | Performance | Cynamics | Rigorous Air Cooler

Design Name AC-101

Connections

Parameters

Specs

User Variables Process Stream Inlet T T

Motes
0-head2 -

|
Process Stream Cutlet :I

Condensate2 '|

Fluid Package

Bosis-1 '|

-Convert to Rigorous Model
‘You can replace any simple aircooled model by a fully rigorous medel in your simulatien defining a

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

[ Size Air Cooler ] [ Specify Geometry

_ ocee | NN

[C] Ignored
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Import air cooler model to HYSYS process flowsheet

Specify Rigorous Exchanger Geometry =N
) Input Key Geometry
©® Import EDR File o
Ch\Users\rammohas\Desktop\COWNAC-10LEDR Browse
3

The process engineer has now incorporated the rigorous heat exchanger model to his process
flowsheet and has thus enhanced the fidelity of his crude distillation process model.
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Additional Resources

« AspenTech support website (http://support.aspentech.com)

« AspenTech courseware available in classroom and on-line versions

« AspenTech business consultants.
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