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Design and Drawings with Program for Tubular Exchanger

I offer design and detailed drawings of Heat Exchangers using my own program. This is a program for design and drawing of
Tubular Exchanger, with user friendly dialog boxes, which is an add-on for any CAD program for developing GA drawing for
Tubular Exchanger. The program asks for some parameters and then automatically draws the drawing of Tube Bundle. The
software gives all minor details at Quotation Stage itself and this helps to quote in most competitive manner. It can draw a Tubular
Exchanger with up to 1000 tubes. It will be extended to 2,000 tubes later. You can modify the drawing as per your style.

I have prepared a Trial program which can draw in both Foot-Inches units as well as Metric Units. To run the trial version, unzip
he_trial.zip file and copy files in one folder, say heatexch. While running AutoCAD program, click on tools ->Options (or
Preferences) -> Files -> + of Support File Search Path -> Add -> Browse -> Select the folder. he _trial.zip file contains he.Isp, and
other program files, he.dcl, he.slb, Al.dwg prototype drawing and trial. dwg dummy drawing. At command prompt open trial.dwg
drawing. Load he.Isp by appload or by typing (load "he.lsp") at command prompt. If you get message "File not found", please set
up folder path settings again (or if trial is not opened). Type he and press and trial program will start. This is a fully functional
program which runs for 250, 500, 750 and 1,000 tubes. The dialog boxes in trial are bit different. In trial mode you can select
values of Radio Button, Image Buttons, Check Boxes and List box, but you can not change values in Edit Boxes.
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Uit el = Dialog Box 1 : You can select the Foot-Inch units or Metric Units for the drawing. The

SIS system variables will be set automatically to draw in either Foot-Inch or Metric Units.

All inputs will also be in selected unit system.
f* Footlnch System

" Metnz System

X]
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Please enter Drawing data;

Clients Mame : ABC EMGIMEERS Diravan by GSD

End User: ABC EMGINEERS ) Dialog Box 2 : Enter designer data which will reflect

[ ABC CONSLULTANT in the title block of drawing. Program will
Appd by automatically selects date.

Cormpany Job Ma: e 0o
Drate: 09-23-20M

Project Nar PROJECT 123

Eqpt No: EQUPT 123 DrawingNe: ~ [001 |

TagNo: HE-123 Rev Mo; ]

Tou can modify text as per pour
requirements in he_text lzp file

Dialog Box 3 : You can select Outer Diameter of Tube. It is
generally 19 mm, 25 mm, 32 mm or higher. Correspondingly you
select Tube Pitch. It is generally 25 mm (for 19 mm tube), 32 mm
(for 25 mm tube), 40 mm (for 32 mm tube). Tube length is end to
end length of tube. Tube Pitch is the distance between center lines of


mailto:leleequip@gmail.com

: | two tubes. Gasket width is for circular part as well as for dividing
Heat Exchanger, Drawin X . . L
2 = —l line for fixed tube sheet and floating tube sheet. Tube extension is

e e projection length of tube outside the tube sheet (in head portion).

SATISH LELE . X
satish lele@amail com You can select any number of tubes from 1 to 1,000. This will be
hittp: ¢ A, vlpipe. com! extended to 2000 tubes. You can fix gasket thickness.

Heat Exchanger Tube Data

Tube Diameter;

Mumber of tubes:

Tube Length:

Tube Thickness BwiG:

Tube Pitch:

Fazket Width for Fised Tube Sheet Flange:
Gazket Width for Floating Tube Sheet Flange:

Tube extenszion outzide Tube Sheet:

Fitch zhould be one tube size higher

Cancel ‘

Choose Mumber, of Passes
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12 PAS

Dialog Box 4 : You can select either 1, 2,4, 6 8, 10 or 12 passes on tube side.

Dialog Box 5 : You can select
Tube sheet with flange or
without flange.
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Chooze Type of Tube Sheet

TUHESHEET WITHOLT FLAWGE

Heat Exchanger Drawing B3
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Choose Pitch of Tubes

Dialog Box 6 : Once these tube parameters are fixed, you select the tube
configuration. There are 4 options. You can select either Square pitch,
Triangular pitch, Rotated Square pitch or Rotated Triangular pitch. Square
and Triangular pitch are normally used as it facilitates cleaning of the tube
externally. Configuration for different passes is shown below.

ATED
TRIHGLILAR
FITCH

Heat Exchanger Drawing

Heat Echanger Program by
SATISH LELE
zatizh, lelet@grnail. com
hittp: /A svlpipe. comdhie. hitm
Type of Head

Dialog Box 7 : If it is 1 pass
exchanger you can select
either Fixed head or Floating
Shell. In case of fixed head
and floating shell, Diameter /
PCD of both tube sheets will
be same.

FIXED HEAD

Pleaze wait... It will take few more seconds

Dialog Box 7 : You can
select either Fixed
head, Floating head,
Floating Shell or U
Tube. In case of fixed
head and floating shell,
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Type of Head

FIXED HEAD

FLOATING HEAD

E3
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U TUBE

pitch %
Aobdoo
2P
CODOO t2
DOPOO

Square piteh, 2 pdsses

Diameter / PCD of both
tube sheets will be
same. In case of
floating head Diameter
/ PCD of Right (Fixed
Head) tube sheet will
be smaller than that one
on Left (Floating
Head). In U Tube there
is only one tube sheet.

It has tubes in central line in both direction. Each
tube center is one pitch distance left or right. Next

tube center is one pitch distance up or down.

It has no tubes in horizontal central line, but tubes
exists in vertical direction along central line. First
vertical line is half pitch distance above or below
centerline. Each tube in horizontal center is one
pitch distance left or right. Next tube center is one

pitch distance up or down.

It has a no central line in horizontal and vertical
direction. First line in horizontal and vertical
direction is half pitch distance above or below /
left or right of centerline. Next tube center is one

pitch distance up or down.
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Reotated Square pitch, 2 passes
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Triangular pitsh,

Piich x 1.414

half pitch + gosket w]dth

Fotated Sguare pitch,
4 or more posses

pitch % 1.7321

1 poss

half pitch + qasket width
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pitch = 0.5

It has a central line in both direction. Each tube in
centerline is one pitch distance x phfact left or
right. First vertical centerline is one pitch x pvfact
distance up or down. First horizontal centerline is
half pitch distance x phfact left or right of
centerline. Second centerline in vertical direction
is one pitch distance x pvfact above or below.

It has a no central line in horizontal direction, but
exists in vertical direction. First line is half pitch
distance + gasket width above or below centerline.
Each tube center is one pitch x phfact distance left
or right. Next tube center is one pitch distance x
pvfact up or down.

It has a no central line in horizontal and vertical
direction. First line in horizontal direction is half
pitch distance + gasket width left or right of
centerline. First line in vertical direction is half
pitch distance + gasket width above or below
centerline. Each tube center in horizontal direction
is one pitch distance x phfact left or right. Each
tube centerline in vertical direction is one pitch
distance x pvfact above or below.

It has tubes in central line in both direction. First
horizontal line is half pitch above center line. Each
tube center is one pitch distance in vertical
direction and pitch x 1.7321 in horizontal
direction.
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Rotated Triangular piteh, 1 pdss

pitch piteh

Faotated Triangular piteh, 2 posses

plt% 0.866

OCEQ
-

half pitch -S%n];ket width

It has no tubes in horizontal central line but has a
line of tube in vertical direction. First horizontal
line is half pitch above / below center line. Each
tube center is one pitch + gasket width distance in
vertical direction and pitch x 1.7321 in horizontal
direction.

It has no tubes in horizontal and vertical central
line. First horizontal and vertical line is half pitch
up/ down /above / below center line. Each tube
center is one pitch + gasket width distance in
vertical direction and pitch x 1.7321 in horizontal
direction.

It has tubes in central line in both direction. First
horizontal line is pitch x 0.866 above center line.
Each tube center is one pitch distance in horizontal
direction and pitch x 0.866 in vertical direction.

It has tubes in central line in vertical direction.
First horizontal line is half pitch + gasket width
above center line. Each tube center is one pitch
distance in horizontal direction and pitch x 0.866
in vertical direction.

It has no tubes in central lines in both directions.
First horizontal and vertical line is half pitch +
gasket width above center line. Each tube center is
one pitch distance in horizontal direction and pitch
x 0.866 in vertical direction.
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‘T'ou can not change values in edit boxes in Trial Yersion

Dimesion &
Dimnesgion B
Dimeszion C :

In case of Fixed Head, you can select sizes of expansion Bellow.

Covering Ring

Heat Echanger Program by
SATISH LELE
zatizh. lelet@gmail com
hittp: A, svlpipe. comshe. htm
ou can not change values in edit boxes in Trial Version

Dimesion &

Dimeszion B :

In case of Floating Shell, you can select sizes of Floating Ring.
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Outer Tube Limit Shel Thickness: Shell nside Diameter: 36172
0D of Shelt Gapin OTL Shel ID: Baffle Diameter:

Floating Head Cowver Floating Head Fixed Head
0D of Cover Flange:

PCD of Flange:

0L of Tube Sheet; ST P OO0 of Tube Sheet; 47144

PCD of Flange: 334" PCD of Flange:

Mumber of Bolt Holes: Mumber of Balt Holes:

Murnber of Bolt Hales:

Thickness of Cover Flange: 5" Thickness of Tube Sheet: 15418" Thickress of Tube Sheet: 318/1E"

=) [=] [wo] [=] [=
=

Diameter of bolt holes: 174" Diameter of bolt holes: 548" Diameter of bolt holes: 58"
Length of Stud Balt: 1-8" Length of Stud Balt; 15" Length of Stud Balt; 15"
Diameter of stud bolk; 13/4" Diameter of stud bolt; 112" Diameter of stud bolt; 112"

Cancel

Dialog Box 8 : In case of Floating Head, based on Number of tubes, program will indicate Outer Tube Limit, OD and PCD of tube
sheet as well as number of bolt holes and diameter of bolt holes. It will indicate shell thickness and Gap between Outer Tube Limit

and shell ID in Left Column and that for Fixed head in Right Column. In case of Fixed Head, only values in Left column will be
shown.
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Chooze Type of Head

¥ ot [v Slip on Flange

[~ Weld Meck Flange

Channel Length:

[~ weld Meck Flange

Channel Length:

[~ Slip on Flange

[ weld Meck Flange

Channel Length:

[w D avit for Flange [w Davit for Flange

Dialog Box 9 : You can select Heads, Type of flange and Length of channel. Also you can specify whether a davit is required for



e

channel flange.
i3 1

—r

CHAT ASIEMALT FOR CHAHNEL FLAMGE OF LEFT HEMD

Tubesheet Details
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Outer Tube Limit; Eoch
0D of Tube Sheet
Thickness of Tube Sheet: 3184€6"

i Cancel |

Dialog Box 10 : Yhis indicates values for tube sheet.

Heat Exchanger Drawing,
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Material of Construction

o Al parts of Carbon Steel

" Tubes/bafflestie rod/zpacerztie nut of Copper and Other parts of Carbon Steel

" Al parts of Stainless Steel

™ Shellftubesz/baffletie rod/spacers/tie nut of Stainless Steel and All parts of Carbon Steel

™ Tubesftube sheet/Heads of Stainless Steel and All parts of Carbon Steel

Y'ou can modify MOC as per pour
requirements in he_test lsp file

Ok,

AT
E1EE

(s

Dialog Box 11 : You can select combinations of Material of Construction.

:"'f

[X]
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t aterial of Construction and Specific Gravity of Partz

Left Head: Right Head:

Head Flange: |5ﬁ 2264 | |?.35 | Head Flange:

Gasket of Flange: |Br J& | |2.DEI | Gasket of Flange: |Br J& | |2.EIEI |

Channel Shell |54 106 Gr. B | [785 | | Chanrel Shel: [S4 106 Gr. B | E=

Tori Dish End: [54516GrLED | [785 | | IociDishEnd: |SABIGGLGD | 785 |

Mozzle Meck: |5ﬁ 106 Gr. B | |?.35 | Hozzle Meck:

Mozzle Flange: |SA 105 | |?.85 | Mozzle Flange: |SA 105 | |? 85 |

Gazket for Mozzle Flange: |SS 304 Spiral | |2.UD | Gasket for Mozzle Flange: |58 304 Spiral | |2 0o |

Reinforcing Pad: |5-"-'« 106 Gr. B | |?.55 | Reinforcing Pad: |5f—'~ 106G B | |?".85 |

Pass Partition Flates: |5-"-"- 516 Gr. 60 | |7.35 | Paszs Partition FPlates: |5-"-'« 516 Gr. 60 | |?.B5 |
Main Shelt Tube Shests: 15 2062 Gr.B | [Fes |
Mozzle Necks on Shelk: |5h 106 Gr. B | |?.85 | Tubes: 785
Mozzle Flanges on Shell |5-"-"- 105 | |7".85 | Bl 785
Flange Gaskets on Shell: |Br & | |2.EIE| | lickiogt: s

Tie Bod Nuts: [54194Gr2H | [7.85 |
Reinfarcing Pad: |S.f-‘~ 108 Gr. B | |?.85 |
Baffle Spacer: la179 /0179 | [7a5 |
Nazzle Stiffrers: [54518GrE0 | |85 | L
Dl Studs / Bolts: [a133GroH | I
Davit PLates: [s2062Gi8 | N Saddle Supports: [s2062Gi8 | [F85 |
“'ou can modity MOC and Specific Gravities as per pour requirements in he_test lzp file
{ i Cancel

Dialog Box 12 : You can select Details of Material of Construction.
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Iv Left Cut Baffle | Top Cut Baffle [v Top/ Bottom Cut Baffle

|v Right Cut Baffle | Bottom Cut Baffle [v Tie rodz zupport plate [end baffle)
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Pozition of Left Cut B affle from left Tube Sheet

[l 2 e e I R e e
% OF_DIAMETER

1 a2 13 14 [ 18 [T 16 W 17 [ 18 [ 19 [ 20

21 W22 [T23 [ 24 [ 26 [T 26 W 27 [ 28 [ 29 [T 30

Number of Baffles: I:l

3R 23033736 37 38733 740

Baffle size in : 30.00 a2 8344 846 47 48[ 49 &80

[T 81 762 [T'63 [T 64 [ B& [T B [T 67 [ B3 [ 63 [ B0

Baffle Thickness:

Dialog Box 14 : 6 Dialog boxes of these will be displayed if you select these in earlier box. You have to indicate the location of
baffles.

Dialog Box 15 : In this box you can select Total Number of Baffles (these include
two baffles at end, and cut baffles). End baffles are generally placed away from
tube sheet for nozzle, hence you have to indicate Gap of End Baffles. Gap in Other
Baffles is generally uniform. You can choose Thickness of Baffle. For Top / Bottom



Heat Exchanger Drawing -7 cut Baffles, you can indicate baffle size as % of diameter. For Top / Bottom / Center

= cut Baffle, you can indicate vertical and horizontal % of diameter, as vacant area.
Heat Echanger Program by

SATISH LELE
zatizh. leletSgmail com
hittp: /A, svlpipe. com,

Baffle Data

Total Humber of B affles:
Gap of End Baffles;

Heat Exchanger Drawing L
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Tie Rods Data Dialog Box 16 : In this box you can select Number of Tie Rods, Diameter of Tie Rods,
Nurber of Tie Fiods: Length of Tie Rods will be indicated based on length of tube.

Diameter of Tie Rods:

Length of Tie Rods: 17-8 58"

Cancel |

Heat Exchanger Drawing
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I axirum Murnber of Tubes should not exceed S00
Lines above Center: Lines below Center:

Center Line: 5 1zt Line below Center:

13t Line abowe Center: 2nd Line below Center:

2nd Line above Center. 3rd Line below Center:

Dialog Box 17 : The Dialog Box shows number of tubes in
each row above and below center line of tube sheet. You can
change these, but total tubes should not exceed number of
tubes selected earlier. (The box shown is for 500 tubes.)

Jrd Line above Lenter. 4th Line below Center:

4th Line abowe Center: £ il

Ath Line above Center: )
Eth Line below Center:
Eth Line above Center:
Fth Line below Center:
Tth Line above Center:
Bth Line below Center:
Bth Line above Center:

9th Line above Center: St

10th Line abowe Center: 10th Line below Center

S s e el 11th Line below Center:

12th Line abowve Center: 12th Line below Center;

Cancel

=== = 222222
L |~ | | =] || |@ @ |||
s N O Bl O el I el I el IR S IO e I TN O IS Y 'S S ]
LS NS a I e N I Nl N I U B ey B O A B )

Dialog Box 18 : This offers you two options. Either you can write Notes that are generally
written or you can select/edit each note.



Heat Exchanger Drawing ;
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Select/Edit or Write notes
" Select/Edi Motes
fo" "Winte Motes Directly

You can modify Motes as per your
requirements in he_text lzp file

Notes for Drawing

Heat Echanager Program by
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Please Select Mates :

~]

~

|a’-‘«LL DIMEMSIONS ARE IM FOOT-IMCHES.

|ALL BOLT HOLES TO STRADDLE BOTH MATURAL CEMTER LIMES.

|FEIH TOLREMCES REFER SHEEL & TUBE EXCHANGER STD-7-15-0013 REV-3.

|HYDF|D TEST SHALL BE DOME IN HORIZOMTAL POSITION.

|UNIT TO BE MOUNTED IM HORIZOMTAL POSITION.

|INDID’-‘«TED THICEMESSES ARE MIMIMUM AFTER COMSTRUCTION.

|FL.~'-\NGES UPTO 24" SHALL COMFIRM TO ASME B16.5.

|FLANGES ABOYE 24" SHALL COMFIRM TO ASME B16.47.

|f-‘«LL NOZZLES 2" aND BELOW SHALL BE PROVIDED “WITH STIFFMER.

|STIFFNEH SIZE 1144 =104 AT RIGHT AMGLES.

|ﬂ\FTEH HYDROTEST. EQUIPMENT SHALL BE COMPLETELY DRIED OUT WITH HOT AlR.

|ELIND FLARWGES SHALL BE PROVIDED WHERE MEMTIOMED.

Dialog Box 19 : If you select edit option, you can see and edit each note. If you uncheck any box, that note will be deleted. You

will get 10 number of boxes with more notes.



Saddle Supports _

Heat Echanger Program by
SATISH LELE
zahizh.leled@amail com
hittp: /A zvlpipe. comy

Dimesion & : 36" Dimesion H :
Dirnesion B : gt Balt Dia: 1"
Dimesion C : Mo, of Balts :
Dirmesion D - 13416 Weld Size - BA1e"
Dimesion E - Rib width
Dimesion F : 1-33/4 Rib Thickness :
Dirmeszsion G : Mo of Ribs El

Cancel ‘

Dialog Box 20 : You can select dimensions for Saddle Support.

X

Hozzles
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[v Shell Upper Mozzle [v ShellYent Mozzle

v Shell Lower Mozzle v Shell Drain Mozzle

[ Channel Lower Mozzle [v Spare Mozzles on Channel Mozzles
[v Channel Upper Mozzle [v Spare Mozzles on Shell Mozzles

Cancel |

Dialog Box 21 : You can select Nozzles atteched to the exchanger.

Shell Upper Nozzle ﬁ

Heat Echanger Program by
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Flange Facing :

M WELD NECK
Luantity Mo, : SLIP O
Service : SHELL IMLET
il | e padon:
Mozzle Size DM :
Mo RF Pad Thickness :
Mozzle Schedule : wield Type -
“fou can select 40, 80, 120, 160 =
Flange Type ASME B16.5 YWeld Thickness [Nozzle) :
Flange Clazz m :
Tou can zelect 150, 300 or 600 Wwield Thickness [RF Pad) : /8
Cancel

Dialog Box 22 : You can select Parameters for each Nozzle attached to the exchanger. Nozzle will be drawn as detail and tags will



be given to all components. Its components will be added to Bill of Material.

NOTZLE
N3

MRK are MOZZLE FLAWGE RF PAD |WOZZLE WELD DET

Mo b SERACE S SH TYPE GLASS FRE | ©0 | THE [LEMGTH| TYFE | & | B

W1 1 SHELL [WLET £ B ASHE BN6.G 0 WWRF | 8" |35 T W2 |3/

h2 1 SHELL QUTLET i # ASHE BH6. J00 WRF | 8" 3 T R

NI 1 CHANMEL INLET " B ASHE B16.5 300 WNRF | B O[3 T W |38 3

H4 1 CHANNEL OUTLET £ 80 ASHE B16.5 3o WNRF | B O[3 T W |38 3

] 1 SHELL WEMT + BF 1172 1810 ASHE B16A o WhRF g W2 |35

NE 1 SHELL CFR4M + BF 1142 160 ASHE B16.5 300 WHRF £ W |38 3
N7 &B 7 FHELL NOZZLE CONNECTIONS + BRI 172" 150 ASHE B16.5 300 WHRF B We |38
ME&10 7 CHANNEL NGZZLE CONNEGTIONS + B 1,/2" 160 ASHE B16.5 300 WHEF g W2 |3 a

Dialog Box 23 : Nozzles drawn as detail with tags and Nozzle Table.
W s , ¥
] Pai

Dialog Box 24 : You will be instructed to insert each Nozzle attached to the exchanger. Select nearest or mid point to insert nozzle.
Select angle of rotation. Irrespective of rotation, nozzle number will be displayed horizontally.



Heat Exchanger Drawing E
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Floating or Fixed Headz

Dialog Box 25 : You will be instructed to select either side or circular Nozzle in case of smaller nozzles. Select nearest or mid

point to insert nozzle.

Drawings developed by my program are as follows :
h I £ I ] I L I e

T

T

£3 T X T L3 T rd

A GA Drawing of Tube Bundle and baffles for double pass Tubular Exchanger with floating head. It shows

I
tags t

o each component.
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Complete GA Drawing of Exchanger, details of saddle, Nozzles and Nozzle table. It also writes Bill of Material for each
component with reference to tag number.




