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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Minimum Required inputs:

Design pressure

Design temperature

Specific gravity of working fluid

Corrosion allowance

Joint efficiency.

MOC of all the components.

Number of passes (Shell Side and channel side)

N~ wWNE

Loading data

Example:

Design the AES type HE for following design parameter

Shell Side Channel Side
Design pressure : 21.7 Kg/Cm® 32.6 Kg/Cm®
Design temperature: 275°C 240°C
Specific gravity of working fluid 0.8290 0.7777
Corrosion allowance 3.2 3.2
Joint efficiency 1 1
Number of passes 1 4
Loading data
Shell ID 1250
Size of Tube 25.4 mm OD
Number of tube 958
Length of tube 6000 mm
OTL 1200 mm
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Step 1. Channel shell design:
Cylindrical shell under internal pressure.

ASME VIII DIV.1-July 2007

t = minimum required thickness | t; = nominal thickness E = joint efficiency
P = internal pressure S = maximum allowable stress | T = temperature
R = inside radius o = Colfion Al ErEes: = circumferential stress
Tolerance -
Ro = outside radius Toly, = tolerance for pipes Pa = maximum allowable
pressure
thmin = (t+Ca)/Toly, shall be <t, |t, = (t,xToly)-Ca shall be >t Pn = hydrostatic pressure
) _ i o=(P(R+Ca)/t, + P.=SEt,/((RtCa)+
UG-27 (c) t = P(R+Ca)/(SE-0.6P) 0.6P) / E 0.61,)
lAE’ap)‘a‘;'x 1- t = PRo/(SE+0.4P) o= (PRy/t,—0.4P) /E Pa=SEt,/(Re—0.41,)

Fill up the highlighted values & Select the shell material to find out minimum
required thickness under internal pressure.

Enter the value of shell length; software will check the provided shell thickness
under External pressure.

Note: Failure of thickness will be highlighted in red color (it will show minimum
required thickness.)

In Our Case: (For Channel Side)

R=625 mm

P=32.6 Kg/Cm®

CA=32mm

T=240°C

Software will compute the required thickness.

t=18.02 mm

Round up the value and select the standard thickness of 20mm.
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Sheet shows Input for Channel shell

i 2410-HM-1CD EF Rev 1.PVL] - PVElte

: File Input Wiew Detals  &uxiliary Analyze Output Tools 3D Diagnostics Esl Help

0 JE o dg)

HeRaHis 2
General Input
ke & = 51
=] Element Data |
Element Descripkion CHAMMEL Datuni
From Mode 30 !
To MNode 40 |
Element Type Cylindrical | - |
Diameter Basis I |
Inside Diameter, mm 1250 |
Cvylinder Length, cm 62 |
Finished Thickness, mm 20 |
Mominal Thickness, mm 20
Internal Corrosion Allowance, mr 3.2 |
External Corrosion Allowance, mi 0 |
wind Diarmeter Multiplier 1.2
Material Mame SA-516 70 =2
Longitudinal Seam Efficiency 1 [...
Circurferential Seam Efficiency 1 (o
Internal Pressure, kaffom? 3z2.6
Temperature for Internal Pressur 240 |
External Pressure, kgffcm? 1] |
Temperature for External Pressur O
Additional Element Data |
|
|
|
|
|
|
em g 200 400 600
ER Soes.. [@loa.. Blwin.. Blse

Mo External Pressure Specified
M I |~ Micra Protal Oukput <., l i¥1] Design procedure for ... | 410-HM-1CDEF R
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Step 2. Channel LH flange Design:
Give Input values in the following steps.
2.1 Select the flange type

Weld neck

2.2 Select MOC of flange
SA266 GR 4
Software will automatically take stress values for specified MOC at design
conditions.

2.3 Enter Design Pressure, Temperature & Joint efficiency.
P=32.6 Kg/Cm®
Ca=3.2 mm
T=240°C
Joint Efficiency=1

2.4 Go to flange dialogue screen and enter the data in the following steps
a. Flange ID = Generally flange ID is equal to Shell ID
Flange ID= 1250 mm
b. Face ID = Shell ID
Face ID = 1250 mm
c. Gasket ID depends on type of gasket used.
Gasket ID = Face ID + 2 x Corrosion allowance
The Spiral wound Gasket consists of 13mm of inner ring and 4mm of
outer ring. In this case,
Gasket ID = Face ID + 2 x Corrosion allowance + (13 x2)
Gasket type= Spiral wound
Gasket ID=1250 + (2 x 3.2) + (13 x 2)
Gasket ID=1282.4 say 1283 mm
d. Gasket OD = Gasket ID + (2 x Gasket width)
Gasket OD = 1283+13x2
Gasket OD = 1309 mm
e. Face OD = Gasket OD+3 (in case of Female type face)
For male type face, Face OD = Gasket OD
For Spiral wound gasket add 8mm in Face OD for outer gasket ring.
Face OD = 1309+4x2+3
Face OD = 1320

2.5 In case of Weld neck Flange,
Thickness of hub at smaller end (Gi) = Shell (or Channel) thickness
Thickness of shell at large End (Go) = 1.5 x Gi
Hub Length (HL) =2 x Gi (This value can be equal to 1.5 to 2 x Gi)
Gi=20 mm
Go=30 mm
HL=40 mm
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

2.6 Select Bolt Material, thread series & size of Bolt. (Initially consider smaller size
of bolts to perform the calculation)
Bolt MOC= SA193 B7
Software will automatically take stress values for specified MOC at design
conditions.
Thread series= UNC
Bolt Size= 31.75 mm

2.7 Select the number of bolts to satisfy the required bolt area.
Number of bolts= 56

2.8 BCD =Flange ID + Go + 2Rh
Rh is radial distance between Bolt circle and Flange
BCD= 1250 + 2 x 20 + 2x44.45
Minimum BCD= 1378.9
Minimum Circumferential distance between two bolts is 71.45
To satisfy the above conditions selecting the BCD of 1400 mm

2.9 Flange OD = BCD + 2E
For Minimum value for Rh & E refer TEMA Table D-5M
(Note: As size of Flange depends on BCD, try to keep BCD as minimum as
possible. Minimum Circumferential spacing between bolts should be kept
according to TEMA Table D-5M.)
Flange OD= 1400+2x31.75
Flange OD= 1463.5 Say 1465 mm

2.10 Select the gasket material & thickness.
Gasket MOC= Spiral wound
Gasket thickness= 4.5 mm
Software will automatically take stress values for specified MOC at design
conditions.

2.11 Put the partition gasket details. (MOC of gasket, width & length of gasket.)
Partition Gasket MOC= material jacketed
Partition Gasket width= 10 mm
Partition Gasket length= 2500 mm

2.12 Put the external loading information. Put banding moment due to various
attachments to the flange.
Bending Moment= 143.851 kg-m

2.13 Select the option Use full bolt load calculation. (generally customer asks this)
Flange thickness= 140 mm

Done by: Rishikesh S. Bhere Page no. 5
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Sheet shows sample flange input sheet.

Select a Flange Twpe

Mating Flange {use F1 help for exchangers)

Descripkion: | Chanel LH FL

a o B

Flange ID | 0D : | 1250 1465 mm CRECSH ML | O
Face ID | OD: | 1250 1320 i st Wine | 0
Gasket 1D | OD : | 1283 1309 mm bspt i

Hub Dimensions External Loads (e.q. From piping)
Thickness Large | Small : | 30 || 20 mim Axial Force : | O

Hub Length : | 40 mim Bending Moment : | 143,851
Baolts Partition Gasket
Bolt Material ; | S4-193 B7 | Matl... ][E] Length | Width ;| 2500 10
Balt Circle Diameter ¢ | 1400 i Sketch | Column : | 1a |v I | -
Thread Series @ | JRC | - Gasket Factor m | v :| 3.75

Morminal Bolk Diameter

kaf

kaf-m.

i

|e32.763 | kafpemz [

FlidS mm

317 | ]
i
o

Additional Flange Data
Base Required Thickness on Rigidity (A3ME YIII-1)7
[ 1ndude Carrosion in Flange Thickness Caloulations?

Mumber of Bolks
Rook Area crm?

Are the Hub and Attached Shell Materials the Same?

Gasket
Gasket Factorm | w i |3 F03.07 kgFicm? E
Sketch | Column : | 1a - |11 |v
Gasket Thickness : | 4.5 i
Mubbin or RT] Width : | 0 i

AMNSI/DIN Flange Dimension Lookup
[7]1s this & Standard Flange (Mo Calculation perfomed)?

Bolt to Edge: Minimum 31,75 Ackual 32.50 mm  [Ok]

h Required Thickness Internal: 125,451  External: 0,000 Ackual Thickness: 140,000 mm [Passed)

Flange Thickness : mm
Class: | ANST Series A 140 Use Full Bolt Load in calc {Sa*ab)? Design
@) AMSI Series B
Grade: - Just like | |v” Copy Fow ]
M E;J ’ Deleke ][ Ok ] ’ Cancel ] [ Plat, .. l ’ Help ]
Circumferential Spacing: Minimum 71,45 Actual 78,50 Maximum 303,50 mm [Ok]
Spacing

Hub to Balt: Minimum 44,45 Ackual 45,00 mm- [Ok]

M 7| I coape Units Conver...

l ‘% Microprokol Sketcher ... i

410-HM-1CD EF Rev ...

6] Docl.dacx - Micrasaf ...

=

Required & provided thickness is shown at the bottom of the sheet.
Add Step in Flange thickness according to thickness of gasket.
Nominal flange thickness= Flange thickness+ Step+ Hub length

In our case add 6 mm step in flange thickness.

Nominal flange thickness= 140+6+40= 186mm

Done by: Rishikesh S. Bhere Page no. 6
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Step 3. Design of Channel Cover.
Insert the blind flange as channel cover before flange.
Give Input values in the following steps.
3.1 Select the flange type
Bolted Blind flange

3.2 Select MOC of flange
SA266 Gr.4

3.3 Enter Design Pressure, Temperature & Joint efficiency.
P=32.6 Kg/Cm?
Ca=3.2mm
T=240°C
Joint Efficiency= 1

3.4 Go to flange dialogue screen and enter the data in the following steps
a. Face ID= adjacent Flange ID - 3
Face ID=1250-3
Face ID= 1247mm
b. Gasket ID & OD = Similar to adjacent Flange
Gasket ID= 1283
Gasket OD=1309mm
c. Face OD = adjacent Flange face OD -3
Face OD= 1320-3
Face OD= 1317 mm

3.5 Bolt Material, size & number of Bolt will be same as adjacent Flange
There are three options for this entry:
1 - TEMA Bolt Table
2 - UNC Bolt Table
3 - User specified root area of a single bolt
Bolt MOC= SA193 B7
Thread series= UNC
Bolt Size= 31.75 mm
Number of bolts= 56

3.6 Gasket material & thickness will be similar to adjacent Flange.
Gasket MOC= Spiral wound
Gasket thickness= 4.5 mm

3.7 Put the partition gasket details. (MOC of gasket, width & length of gasket.)
Partition Gasket MOC= material jacketed
Partition Gasket width= 10 mm
Partition Gasket length= 2500 mm

Done by: Rishikesh S. Bhere Page no. 7
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

3.8 Select the option of Check Cover for deflection at centre & use full bolt load
in calculation.
Required thickness is 125.307 mm
For deflection check provided thickness is 130mm
Sheet shows sample Ch Cover input sheet.

Select a Flange Tvpe
Fe @ o O-0-8 -0 Q-8

Descripkion: | Ch Cover Making Flange (use F1 help for exchangers)
Flange ID | 0D : | O 1465 mm HResating.Sec | 0 _
Face ID | OO : | 1247 1317 mm Anaidines 0 | Faf
Gasket ID | OD : | 1283 1309 mm Eeaknt| O !
Hub Dimensions External Loads (e.g. From piping)
Thickrness Large | Small ; " mm Aial Force s [0
Hub Length : mm Bending Moment : | O kgf-m.
Bolks Partition Gasket
Bolt Material : | S4-193 BF [Matl... ]lII Length | Width : [ 2500 10 mm
Balt Circle Diamster @ | 1400 i Sketeh | Column: [1a [ =1 [+
Thread Series § | UMC |v Gasket Factor m | v :| 3.75 || 632,763 | kgffcm2 B

Morminal Bolt Diameter : | 31.75 mm EI Additional Flange Data
Mumber of Bolts @ | 56

I:I A [¥] Inchude Corrosion in Flange Thickness Calculations?

Rook Area

[] Are the Hub and Attached Shell Materials the Same?

Gasket Calculate Cover Deflection {multi-pass unit)?
Sesaet (Felmy om | ¥ ¢ I 703.07 kgffem? E] Allowable Cover Deflection : E] i
Sketch | Column : |13 x| | hl For Mon-Circular Covers
Gasket Thickness : | 4.5 mm Diameter {Long Span) : | u] | mm
Mubbin or RTI Width ;| O iy Diameter (Shork Span) : | u] | i
AMSIIDIN Flange Dimension Looky e s | | rom
ge Dimension Lookup circle centerline :

[ 1s this a Standard Flange (Mo Calculation perfomed)?

Flange Thickness : mm
Class: AMSI Series A Use Full Bolt Load in calc (Sa*ab)?

- 130
(@) AMSI Series B
Grade: - Just like | | - | [ Capy now ]
g E;_I [ Celete ] [ =] ] [ Cancel ] [ Plot. .. ] [ Help ]
Circumferential Spacing: Minimum 71,45 Actual 73,50 Maximum 220,87 mm [ok]
Spacing
Bolt ko Edge: Minimum 31.75 Actual 32,50 mm [Ok]
I Required Thickness Internal: 125,307 External: 0.000 Actual Thickness: 130,000 mm [Passed]

STarl |3 Micra Prakal Cukpuk C, L ¥ Design procedure Far ... 1 410-HM-1CD EF Rev ...
5 -

Required & provided thickness is shown at the bottom of the sheet.

Add Step in Cover thickness according to thickness of gasket and raised face of
matching flange. Maximum deflection is at center; hence maintain the required
minimum thickness at the center.

Done by: Rishikesh S. Bhere Page no. 8
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Step 4. Channel RH Flange
Repeat the design procedure for Channel LH Flange.
(Or Copy the flange data from Channel LH Flange as both flanges are identical)

Step 5. Shell LH Flange
Give Input values in the following steps.
5.1 Select the flange type

Weld neck

5.2 Select MOC of flange similar to adjacent flange.

5.3 Enter Design Pressure, Temperature & Joint efficiency.
P=21.7 Kg/Cm?
Ca=3.2 mm
T=275°C
Joint Efficiency=1

5.4 Go to flange dialogue screen and enter the data in the following steps
(Flange dimensions will be same as adjacent flange dimensions.)
a. Flange ID similar to adjacent flange ID.
Flange ID= 1250 mm
b. Face ID & OD similar to adjacent flange face ID & OD
Face ID = 1250 mm
Face OD = 1309+4x2+3
Face OD = 1320
c. Gasket ID & OD similar to adjacent flange Gasket ID & OD
Gasket type= Spiral wound
Gasket ID=1250 + (2 x 3.2) + (13 x 2)
Gasket ID=1282.4 say 1283 mm
Gasket OD = 1283+13x2
Gasket OD = 1309 mm

5.5 In case of Weld neck Flange,
Thickness of hub at smaller end (Gi) = Shell (or Channel) thickness
Thickness of shell at large End (Go) = 1.5 x Gi
Hub Length (HL) =2 x Gi (This value can be equal to 1.5 to 2 x Gi)
Gi=14 mm
Go=21 mm
HL=28 mm
(Change this value of Gi, Go & HL according to designed shell thickness)
5.6 Select Bolt Material, thread series & size of Bolt. Similar to adjacent flange
Bolt MOC= SA193 B7
Thread series= UNC
Bolt Size= 31.75 mm

Done by: Rishikesh S. Bhere Page no. 9
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

5.7 Select the number of bolts to satisfy the required bolt area. Number of bolts will
be similar to adjacent flange.
Number of bolts= 56

5.8 BCD = Similar to adjacent flange BCD
BCD= 1400

5.9 Flange OD = Similar to adjacent flange
Flange OD= 1465

5.10 The gasket material & thickness will be similar to adjacent flange.
Gasket MOC-= Spiral wound
Gasket thickness= 4.5 mm
Software will automatically take stress values for specified MOC at design
conditions.
5.11 Put the external loading information. Put banding moment due to various
attachments to the flange.
Bending Moment= 3146.66 kg-m
5.12 Select the option Use full bolt load calculation. (generally customer asks this)
5.13 PV-Ellie software will automatically considers Matching flange load.

5.14 Give flange thickness. (initially consider smaller thickness then select flange
thickness to satisfy required conditions)

Flange thickness= 156 mm

Done by: Rishikesh S. Bhere Page no. 10
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Sheet shows sample flange input sheet.

! Flange Dialog

Select a Flange Type |

g :
i Description: | SH LH FLAMN Mating Flange {use F1 help for exchangers)
Flange ID | oD : | 1250 1465 i Opsrating, Wind | 0
Seati Wz | 0
Face ID | 0D : | 1250 1320 i R | af
Gasket 10 | 00 : | 1263 1309 o Resian ) O |
Hub Dimensions External Loads (e.q. from piping)
Thickness Large | small ; | 21 || 14 T Axial Farce ; [0
Hub Length : | 28 mm Bending Moment : | 3146.66 kaf-m.
Bolts Partition Gasket
Biolt Material : | 54-193 B7 |[Matl... [ B ] Length | width ;| 0 0 i LH
Bolt Circle Diameter : | 1400 mm Sketch | Column:1a |=[n |-
Thread Series | | INC |v Gaasket Factor m | :| 0 || 0 | kaffem?
Mominal Bolt Diameter ;| 31,75 mm E additional Flange Data
Hltibet o Bolks i [¥] Base Required Thickness on Rigidity (ASME YIII-177
e : el
Root Area : I:I o [¥] Include Corrosion in Flange Thickness Calculations?
[] Are the Hub and Attached Shell Materials the Same?
Gasket
Gasket Factorm | vw:| 3 705,07 kaffcm? E
Sketch | Column s | 1a - |[1I -
Gasket Thickness : | 4.5 i
Mubbin or RTI Width : [ 0 mm
ANSI/DIN Flange Dimension Lookup
[]1s this & Standard Flangs (Mo Calculstion perfomed)? .
Flange Thickness : mm
Class: | AM3L Series A 156 Use Full Bolt Load in calc (Sa*ab)? Design
(@) aNSI Series B
Grade: - Just like : | |" ” Copy now ]
Mom: [ Delete l [ Ok, ] [ Cancel ] [ Plat... ] [ Help ]
Circurnferential Spacing: Minimurn 71,45 Actual 78,50 Maximum 325,44 mm [Ok]
Spacing
Bolt to Edge: Minimurn 31,75 Actual 32.50 - [Ok] Hub ta Bolk: Minimum 44,45 Actual 54,00 mm [Ok]
Required Thickness Internal; 148,869 External; 0,000 Ackual Thickness: 156,000 mm [Passed) -

M l |7 Micro Protal Qutput C,,, l i41] Design procedure for ... ' 410-HM-1CD EF Rev ... ‘% Microprotol Sketcher ., l E¥t] Desi

Required & provided thickness is shown at the bottom of the sheet.
Add Step in Flange thickness according to thickness of gasket.
Nominal flange thickness= Flange thickness+ Step+ Hub length

In our case add 6 mm step in flange thickness.

Nominal flange thickness= 156+6+28= 190mm

Done by: Rishikesh S. Bhere Page no. 11
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Step 6. Main Shell

For main shell design follow the Step 1 & give shell side input values.
In Our Case: (For Shell Side)

Shell ID= 1250 mm

P=21.7 Kg/Cm?

Ca=3.2 mm

T=275°C

Software will compute the required thickness.

t=13.11 mm

Round up the value and select the standard thickness of 14mm.
i 410-HM-1CD EF Rev 1.PVIL - PVElite

i File  Input fnalvze  Oukput Tools 3D Diagnostics Esl Help

FEEEY P Ry Ll EECE e R TIDEF £ = P
PR Y I EEE O E-TEE Y e
General Input B
T e Y
= Element Data |
Element Descripkion SHELL Daturm
From MNode &0 !
To Node 70 |
Element Type Cylindrical s |
Diarneker Basis ] |-
Inside Diameter, mm 1250 |
Cvlinder Length, cm 520 | SH LH FLANGE
Finishied Thickness, mm 14 |
Marninal Thickness, mm 14
Internal Corrosion Allowance, mr 3.2 |
External Corrosion Allmwance, mi 0 |
wind Diameter Mulkiplier 1.2
Material Marme SA-516 70 e
Longitudinal Seam Efficiency 1 | & "
Circumnferential Searn Efficiency 1 laee
Internal Pressure, kgficm? 21.7
Temperature for Internal Pressar 275 |
External Pressure, kagfjcm? a |
Temperature for External Pressur 0
Additional Element Data |
|
| 13.45 cm [20]
|
|
|
|

M l [~ Micra Prakal Qukput C,., l E¢1] Design pracedure For ... | 410-HM-1CD EF Rev ... &y Microprotol Skekcher .. l Eét] Design.rtf [Comy

Done by: Rishikesh S. Bhere Page no. 12
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Step 7. Tube sheet design
For tube sheet design give the Input values in following steps.

7.1 Tubesheet Type and Design Code:
7.1.a. Select the analysis method.
In our cese Tubesheet analysis method: ASME UHX.

7.1.b. Exchanger type.
Floating

7.1.c. Floating Exchanger type:

Exchanger with an immersed Floating Head.
410-HM-1CD EF Rev 1.PVT:1 - PVElite

['I Heat Exchanger Tubesheet Input

I Tubesheet Type and Design Code | TubeShest Properties I Tube Data I Expansion Joint Data | Load Cases | Floating Tubeshest | Spherical Cover | Backing Ring |
E J[ i
— General Exchanger Data
Gy
Tubesheet Analysis Methad |A5ME LIHz | b |
&I[: Exchanger Twpe : |F|oating |'|
=

Expansion Joink Tvpe (iF any)

ASME or EN-13445

Floating Exchanger Tvpe : |Exchanger with an Immersed Floating Head | - |

TubesheetfShell Junction Stress Reduction option : |None | - |

TEMA

TEM& Exchanger MNotation ;

TEMA Exchanger Class ¢ |

Indicate the Shell side Elements(s)?

I:l CH cover - Element 1 From 10 to 20

[] <over Flange - Element Z : From 20 ta 30

|:| CHAMMEL - Element 3 ; From 30 ko 40

[] €chRH Flange - Element 4 : From <0 ko 50

SH LH FLAMGE - Element 5 : From 50 to 60

[W] SHF11 - Flement f t Fram G0 Fa 70
€| 1 | b

| »

m

User defined Yalues [ owver-rides progran computed walues ]

Shell Side Tube Side
User defined MawF ; |0 o
L User defined MAP MNew and Cold : |© 0 kaf fomn®
User defined Hydro-Test Pressure @ |0 0

! [ HTRI in ] [ Delete ] Tube required Thickness [Internal Pres] = 0.4343  [External Pres] = 0.7265 mm [ Help ... ] [ [o]'4 ] [ Cancel ]

m l | Micra Pratol Gukput .., l 4] Design procedure far .. I 410-HM-1CD EF Rev ... i Microprotol Sketcher ... l 4] Design. rtf [Compatit

Done by: Rishikesh S. Bhere Page no. 13
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

7.2 Tube sheet Properties:
Fill up the tube sheet information. In our case,
7.2.a  Distance from Node= 19 cm
7.2.b  Tube sheet type: Stationary tube sheet gasketed on both side.

7.2.c Outside Diameter= adjacent flange face ID -3mm
In our case Tube sheet OD= 1320-3= 1317mm

7.2d Corrosion allowance Shell and channel side.
Corrosion allowance Shell and channel side 3.2 mm both side

7.2.e  Give depth of Groove if any.
Depth of groove= 6 mm

7.2.f Give thickness of extended portion if tube sheet is extended as flange.

Done by: Rishikesh S. Bhere Page no. 14
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

i 210-HM-1CD EF Rev 1.PVIL - PVElite

: F} I Heat Exchanger Tubesheet Input

hn[- |Tubesheet Type and Design Cods | TubeSheet Properties |Tube Data | Expansion Jaint Diaka | Load Cases | Floating Tubesheet | Spherical Cover | Backing Ring |
: J; vision
ol Description @ | STATIONARY TLEE| |
Ti Element From Mode @ | 4 [Press F& - to Enable and Change if needed]
E Dist, from "From" Node ;| 19 cm
Tubesheet Type @ [(d) Stationary tubesheets, gasketed on both sides | - |
Cutside Diameter ; | 1317 i
Tubesheet Thickness ; | 116 '
Tubesheet Assembly is downlsft? ¢ [
Cort, Allow. Shell side [ Channel side @ | 3.2 || 3.2 it
Tubesheet Extended as Flange? : [
Depth of Groove in Tubesheet (F any): | 6
Weld Leg at back of Tubeshest (if any): | 0 Thickness of Extended portion ; I:l i

TFrIT ratio For U-Tubesheets (optional) : I:l
UnTubed Lane Area : I:l om?

Backing Ring
Backing Ring Thickness : mrm
Backing Ring ID/ QO : ||
mm
G Dimension For Backing Ring :

ASME Part UH | EM-13445 Shell Band Data

Is there a Shell Band? : [ Shell Thickness Adjacent to Tubeshest ;

shell Band Corrosion Allowance |
i

Shell Band Length adjacent to Tubesheet, front end L1

i

Shell Band Length adjacent to Tubesheet, rear end L1":

PO 5500

How are Tubesheets Clamped :

o) o o]

‘% Microprobol Sketcher ... l iE"'l_] Dresign, rkf [Compatibil, ..

M I 75 Micro Prokal Qutput <, ., l i8] Design procedure for ...

Done by: Rishikesh S. Bhere Page no. 15
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

7.3 Tube Data:

7.3.a Number of Tube holes
Number of holes= 958

7.3.b  Hole pattern: Specify the total number of tube holes drilled in one of the
tubesheets. The code expects the holes to be fairly evenly spaced over the entire
area of the tubesheet without large areas that are not drilled. The pattern in
which the tubes are arranged can be either a Square, or a Triangular.

Hole pattern = square
Pitch=32 mm
Tube OD=25.4

7.3.C Length of expanded portion of tube: Enter the length of tube that is
expanded into the tubesheet hole. This value may not exceed the full thickness
of the tubesheet to avoid failure of the tube at the inner tubesheet face, and is
usually in the region of about 80% to 90% of the tubesheet thickness.

(For tube to tube sheet joint expanded only, generally take length of
expansion= Tube sheet tkickness-3)
Length of expansion= 113 mm

7.3d Radius of Outer most tube hole centre:
Enter the distance from the center of the tubesheet to the centerline of the tube
furthest away.
Radius of Outer most tube hole centre= 587.3 mm

7.3.e Distance between Innermost Tube Centers:
Where a Partition Plate is installed, the innermost lanes of tubes may be
further apart than general tube pitch in the remainder of the tubesheet. This is
maximum distance between the tube innermost centers. If there is no partition
plate, this value is zero.
Distance between Innermost Tube Centers= 45

7.3.f Straight Length of Tubes: Specify the straight length of the tubes
There are two options Straight Length of Tubes measured between inner face
or in outer face.

Straight Length of Tubes measured between outer face= 5994mm
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

7.3.g  Tube Weld Joint Type
Following table lists the options for the tube/tubesheet welds (ASME UW-20):

) In this weld the design strength is equal to or greater than
Full Strength: . .
the maximum allowable axial tube strength.

Partial Strength: Th_|s weld is designed based on the actual tube-tubesheet
axial load.

Seal Weld: No calculations are performed in this case.
7.3.h  Select Tube joint type

7.3 Maximum Distance between two Tube Supports
Tubes are supported by each of the tubesheets, but along the heat exchanger,
there are a number of supports often called baffles. Enter the Maximum
Unsupported Length between supports because PV Elite uses this dimension to
determine the buckling stress in the tubes. Carefully examine the design of the
exchanger, and ensure the maximum possible unsupported length is entered.
Max. Distance of 1°' tube support from tube sheet = 1297.3mm
Max. Distance between two tube supports = 700 mm
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Sheet shows tube data:

i A0-HM-1C0 EF Rev 1.PVIL - PVElite

{1 Heat Exchanger Tubesheet Input

Ie |Tubesheet Type and Design Code | Tubeshest Properties | Tube Data |Expansinn Joint Data | Load Cases | Floating Tubesheet | Spherical Cover [ Backing Ring |

_ g
Basic Tube Data Tube-Tubesheet 'Weld
Murmber of Hales | Pattern ; ‘ 556| H Square | A ‘ 1
Wall Thickness [ Carrosion Allowance : | 2 1 | Flet Weld Leg Sze (fany) : | | mm
Cutside Diameter | Pitch ¢ | 25,4 32 | b Graove lield Leg Size (F any) : | 0
Length of Expanded Portion of Tube : [ 113 ﬁ Design Strength: (not For fixed TS bypes) ¢ [0 kaf
Radius to Cutermast Tube Hole Center @ | 557.3 é i Tube Weld Joint Type : |Sea|,ch| Weld | > ‘
Distance between Innermost Tube Centers : | 45 0if no Partitions Tube Joink Type : |i | v ‘
Straight Tube Length | 5994 || Allowable Jaint Load Methad ; |ASME APP. & |
Straight Tube Length measured betwesn | W—t’ Is Tube-Tubesheet Jt, kested?
Perimeter of Tube Layout (f needed): | 0 i ASME Tube Jt. Relisblicy Factor :
Area of Tube Layout (if needed) : |0 om? Interface Pressures

‘ Tube expansion, Po : l:l* kafjem?
1

Tube Layout Assiskant .., Import Lavout Resulks .
‘ l Diffarartial therrmal Eynancion Pee |0
Differential thermal Expansion, Pt
PD 5500 or TEMA [ ASME Fixed Tubeshest Input Tube Farm
Max, Dist, from Tubeshest to 15t Tube Support ;| 1297.03 Is this & Welded Tube {not Seamless)? : ]

mm
Maz, Dist, bet, 2 Tube Supports ¢ | 700

Tube Side Liquid Specific Gravity

End Candtion k { Max, unZupparted Len 5L DD gy Specific Gravity of the Cperating Liquid in the Tubes : D

PD 5500 Additional Input

Tube Hole Diamter, dh : i

Murnber of Grooves in Hole :

() o (|

M l [ Micro Prokal Sutput C... l iEl_] Design procedure for ... i 410-HM-1CD EF Rev ... % Microprotol Sketcher ... l f!l;] Design.rtf [Compati
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Input the load cases as shown in sheet:
Sheet shows load cases enter for our problem.
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

i 410-HM-1CD EF Rev LRV - PVElite

{'] Heat Exchanger Tubesheet Input

|Tu|:uesheet Type and Design Cade | Tubesheet Properties | Tube Data | Expansion Jaink Data | Load Cases | Floating Tubeshest | Spherical Cover | Backing Ring |

-;I Mumber of cases bo process : Case Description ‘ DESIGN | [ Yacuum Pressures and Repart Options For this Load Case ... ] Dlw
fenslontat El_l‘ Shell Chaningl Tubes Tubesheet Shell Band
Design Pressure ;| 21,7 32.6 kgf fom?
Design Temperature : | 275 240 ‘ 275 ” 275 |'.
[7] Use Operating Metal Temperatures (UHX) :‘ ifdhe-00 ” fdh ” Edhe- ” {3646e-00 | &
Material ; 54-179 | Sh-2664 || 5a-ste |

Mean Metal Temperature along length | l:l 0 8
Metal Temperature at Tubesheet Rim ‘ 11 ” ! | I:IC

Database lookup and Properties : | Tubes J[B | Tubeshest I[El Shell Band ||
[7] Exchanger subject b cyclic or dvnamic reactions due to pressure or thermal variations? (ses UHE-13.8)

Modulus of Elasticity
User-defined values : [7]

Modulus at Temperature ; ‘ ” ” H ” |

Modulus at Mean Metal Temp along length ; I:I I:I
kaf fem?

Madulus at Mean Metal Temperature |

Maodulus at Ambient Temperature ; ‘ | ‘ | ‘ |

Coeffedient of Thermal Expansion (alpha values)

User-defined values : [

filpha af Mean Metal Temp along length : e

Alpha at Metal Temp at Tubesheet Rim ‘ | ‘ |

Differential Pressure Design? : [ Expansion Joint Material: I:I watl.. |
Differential Design Pressure : l:l kgf fem?

Is the Exchanger Operating in the Creep Range (skip EP,use 33 for 3ps)? ¢ 7]

[HTF:I in” Delete I Tube required Thickness [Internal Pres] = 0,4343  [External Pres] = 0,7265 mm [ Help ... ” oK ” Cancel I

M l [ Micro Protal Oubput .., l 0] Design procedure for ..,

Step 8. Floating tube sheet
Find out the Floating Head data in the following stages:

% Microprotal Sketcher ..., l @I_] Design. rtF [Compatib
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

8.1.Specify OTL
OTL=1200mm
8.2.Specify Gasket width
Gasket width=10mm
8.3.Floating tube sheet face ID (B-3) = OTL+ 2xY
('Y=3 for tube to tube sheet joint expanded only, & y= 5 for tube to tube
sheet joint type welded type.)
Floating tube sheet face ID= 1200 + 2 x 3
Floating tube sheet face ID= 1206 mm
8.4.Floating head Flange ID (B)= Floating tube sheet face ID+3
Floating head Flange ID (B)= 1206 +3
Floating head Flange ID (B)= 1209 mm
8.5.Floating head Flange Face ID= Floating head Flange ID
Floating head Flange Face ID= 1209 mm
8.6.Gasket ID= Flange Face ID+3
Gasket ID= (B+3)=1209+3
Gasket ID=1212 mm
8.7.Gasket OD= Gasket ID + 2x Gasket width
Gasket OD= 1212+ 2x10
Gasket OD= 1232 mm
8.8.Floating tube sheet OD= Gasket OD+ 2x4
Floating tube sheet OD= 1232+ 2x4
Floating tube sheet OD= 1240 mm
8.9.Flange face OD= Floating tube sheet OD +3
Flange face OD= 1240 + 3
Flange face OD= 1243 mm
8.10. Select Bolt size
Bolt Size= 36
8.11. BCD= Flange ID+ 3+ 2xRh
(Refet TEMA Table D-5M for Value of Rh & E)
BCD= 1209+ 2x41
BCD= 1291 mm
8.12. Flange OD= BCD+2xE
Flange OD= 1291+ 2x41
Flange OD= 1373
8.13. Backing Ring OD= Flange OD
Backing Ring OD= 1373
8.14. Backing Ring ID= B-1
Backing Ring ID=1209- 1
Backing Ring 1D= 1208
8.15. Backing Ring Groove OD= Tube Sheet OD
Backing Ring Groove OD= 1240 mm
Sheet Shows Floating Head Flange Head flange Head Input details

Done by: Rishikesh S. Bhere Page no. 21



RS

DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

(@ TEMA

i 410-HM-1CD EF Rev 1.PVLI - PVElte

: File - etails  Ausliary A at Exchanger Tubesheet Input

Flanged Portion D (8) { 0D (&) | 1209] | 1351 | . 124 >
I Flange Face IDf OD ;| 1209 1243 i F -
Gasket D OD ;| 1212 1232
Gasket Factorm v |3 703,07 kgffcm? E] /
Flange Face Sketch [ Column : [1a w1 | A
Gasket Thickness | 4.5
ubbin Width : | 0 o
r—— /2 B
Partition Gasket (if present) 112 Gasket ID—=
Length f Width © | 1216 1n mm 1/2 Gasket 0D —={
Gasket Factorm [y | 3,75 £32.763 kaffcm> D lt—1/2 Flange Face 00 —
Flange Face Sketch [ Column @ |14 | -1 | - — /2 ————

Thread Series : |UNC |,.| Root Ares : I:Icm2
Mumnber of Bolts

Bolt Circle Dia.(C) / Nom Bolt Dia : | 1260 3175 o [
Bolt Design Temperature ;| 275 C
Bolt Material : | 54-133 B7M | [matl... | (]

Alternate Bolt Loads {used if greater than calculated values)

Operating Wl f SeatingWm2 : | 0 | 0 | kaf

DesignW | 0

[ 54 J ’ Canicel

|
(HiRin || Delete ||

m { @ Micra Prokol Oukput C... l @._] Design procedure Far ... { 410-HM-1CD EF Rev .. ‘% Microprotol Sketcher .. l_
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Sheet Shows Floating Head Flange Head flange Head Input details

i 410-HM-1CD EF Rev 1.PVIT - PVElite

: File  Input Auziliary  Analyze Output Tools 30 Diagnostics Esl Help
| I Heat Exchanger Tubesheet Input
i |Tubesheet Type and Design Code | TubeSheet Properties | Tube Daka | E:xpansion Joint Data | Load Cases | Floating Tubesheet | Spherical Cover [ Backing Ring
G
Dished Cover and Flange Data
-“ Description ; | FLOATIMNG FLANGE |
Design Temperature @ | 275 (G ot 12 i i _+_
Type of Floating Head : [D ?
Inside Crown Radius (L) : | 970.4 | T e BT T
Head Thickness (k) ¢ | 34 ty = i
mm 4 hr
Head Internal Corrosion Allowance : | 3.2 Q ‘
Head External Cotrosion Allowance : | 3.2 Lo i Tvoe &
Flange Thickness (k) : | 132 | |4_ 12 R
Slotted Flange 2 [7] — . —»
Full Face Gasket Option ; | |"‘
Head Material | | 5A-516 70 | [matl...] (B
Flange Material : | S8-266 ¢ | [Matl. o ] E] [7] Compute "F" even if the pressure is 0
Dimensions hr and ¢
Distance from Flange Centroid bo Head Centerling {hr @ | 21,6196 i Perform Soehren's Cale : [
---------- omg: [ m
Distance From Flange Top to Flange/Head Intersection ; | 25 | [ Compute ]
Backing Ring Data
Is There a Backing Ring 7 : Backing Ring Material | | 54-266 4 [(matl. | [p ]
Backing Ring Inside Diameter | Outside Diameter @ | 1240 | 1751 |mm
Backing Ring Thickness : | 155 T
Mumber of Splits in Backing Ring ; H
|HTRIn || Delte | | Hep.o || o0 || cancel |

Tan [~ Micr Protol Qutput €., | 891 Design procedure Far ... i 410-HM-1CD EF Rev ... Microprokal Sketcher ... ) Design.rtf [Comp
5 &

Step 9. Barrel design
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Cylindrical shell under internal pressure.

For Barrel shell design follow the Step 1 & give shell side input values.
Barrel ID= Floating flange OD+ 2x M

M= Gap between barrel shell ID and Floating flange OD. Value of M depends on
shell ID

Barrel ID= 1351+ 2X12

Barrel ID= 1375mm

We have considered, Barrel ID= 1385mm

P=21.7 Kg/Cm?

Ca=3.2 mm

T=275°C

Software will compute the required thickness.

t=14.19 mm

Round up the value and select the standard thickness of 16mm.

i J10-HRA-1CD EF Rew 1.PVT:1 - PwElite

: File Input Wiews Dekails Ailiarsy Analy

TRl n= w1 &
T E N S %d
General Inpuk

k= = = =4

= Elenment Data -
Element Descripkion CH cowver B
From MNode 10
To Mode z0
Element Type EBody Flange | Bl
Elind Flange <D, mm 1505
Zweerall Flamge Length, cm 13
Finished Thickness, mm 130
Mominal Thicknes=, mm 146
Inkternal Corrosion Allovwsance, mm 3.2
External Corrosion allowance, mm u}
wind Diameter Multiplier 1.2 3
Material Mame SA-ZE6 4 =
Longitudinal Seam EFFiciency 1 | |
Zircumferential Seam EFficiency 1 | |
Inkernal Pressure, kgffom=2 2.6
Temperakture For Inkternal Pressure, O 240
External Pressure, kgffcmz [u}
Temperakture For Exkternal Pressure, o [u}

= additicnal Elemnent Data
Perform Flange Calculation -
Flange Twpe weld meck 2
Morminal Size Lookup | | —

] General Inpuk ﬁ Design Consktrainks o vvina Daka - Seismic Daka 5_! Heading

For Help, press F1

M EE l I Micro Protol Saakpaak ... l [f»| Microsoft Excel l 1 Design procedure For ... 1 410-Hr

Step 10. SH Cover Flange
Give Input values in the following steps.

Done by: Rishikesh S. Bhere Page no. 24



[/ TEIVILA

TN D 1A LT Do,

DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

10.1. Select the flange type
Weld neck

10.2. Select MOC of flange
SA266 GR 4
Software will automatically take stress values for specified MOC at design
conditions.

10.3. Enter Design Pressure, Temperature & Joint efficiency.
P=32.6 Kg/Cm®
Ca=3.2 mm
T=240°C
Joint Efficiency=1

10.4. Go to flange dialogue screen and enter the data in the following steps

10.4.a. Flange ID = Barrel shell ID
Flange ID= 1385 mm
10.4.b. Face ID = Flange ID
Face ID = 1385 mm
10.4.c. Gasket 1D depends on type of gasket used.

Gasket ID = Face ID + 2 x Corrosion allowance
The Spiral wound Gasket consists of 13mm of inner ring and 4mm of
outer ring. In this case,
Gasket ID = Face ID + 2 x Corrosion allowance + (13 x2)
Gasket type= Spiral wound
Gasket ID=1385 + (2x 3.2) + (13 x 2)
Gasket ID= 1418 mm
10.4.d. Gasket OD = Gasket ID + (2 x Gasket width)
Gasket OD =1418+13x2
Gasket OD = 1444 mm
10.4.e. Face OD = Gasket OD+3 (in case of Female type face)
For male type face, Face OD = Gasket OD
For Spiral wound gasket add 8mm in Face OD for outer gasket ring.
Face OD = 1444+4x2+3
Face OD = 1455

10.5. In case of Weld neck Flange,
Thickness of hub at smaller end (Gi) = Shell (or Channel) thickness
Thickness of shell at large End (Go) = 1.5 x Gi
Hub Length (HL) =2 x Gi (This value can be equal to 1.5 to 2 x Gi)
Gi= 16 mm
Go=24 mm
HL= 32 mm
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

10.6. Select Bolt Material, thread series & size of Bolt. (Initially consider smaller
size of bolts to perform the calculation)
Bolt MOC= SA193 B7
Software will automatically take stress values for specified MOC at design
conditions.
Thread series= UNC
Bolt Size=25.4 mm

10.7. Select the number of bolts to satisfy the required bolt area.
Number of bolts= 68

10.8. BCD =Flange ID + Go + 2Rh
Rh is radial distance between Bolt circle and Flange
BCD= 1385 + 2 x 24 + 2x34.92
Minimum BCD= 1502.8
Minimum Circumferential distance between two bolts is 57.15
To satisfy the above conditions selecting the BCD of 1505 mm

10.9. Flange OD =BCD + 2E
For Minimum value for Rh & E refer TEMA Table D-5M
(Note: As size of Flange depends on BCD, try to keep BCD as minimum as
possible. Minimum Circumferential spacing between bolts should be kept
according to TEMA Table D-5M.)
Flange OD= 1505+2x26.99
Flange OD= 1558.98 Say 1560 mm

10.10. Select the gasket material & thickness.
Gasket MOC-= Spiral wound
Gasket thickness= 4.5 mm
Software will automatically take stress values for specified MOC at design
conditions.

10.11. Put the external loading information. Put banding moment due to various
attachments to the flange.
Bending Moment= 724 kg-m

10.12. Select the option Use full bolt load calculation. (generally customer asks this)
Flange thickness= 132 mm
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Select 5 Flange Type

i Diescription: | SH COVER FL Mating Flange {use F1 help For exchangers)

2l uuns

I Flange ID | 0D : | 1385 1560 fm SRaaRE) 0 "
Face ID | OD ¢ | 1385 1455 frm Peatigin ey O kaf
GasketID|OD:| 1418 | 1444 |mm gesiy 0 !
Hub Dimensions External Loads (e.q. fram piping]
Thickness Large | Small : | 24 " 16 mm Axial Force ;s | O
Hub Length : | 32 mm Bending Moment : | 724 kgf-rn,
Eolks Partition Gasket
Bolt Material | SA-193 B7 HMatI... ]@ Length | Midth ;| O 0 mm
Bolt Circle Diameter ¢ | 1505 | mm sketch | Column 't (12 | v[m  |»
Thread Series ¢ | JMC |v| Gasket Fackar m | v :| i || i | kaf o E]

Marninal Bolk Diameter i E Additional Flange Data -
Murber of Balts ; Base Required Thickness on Rigidity (ASME YIII-1)7

o e s [¥] Include Corrosion in Flange Thickness Calculations?
Root Area : cms
[ &re the Hub and Attached Shell Materials the Same?

Gasket
Gasket Fackar m | v | 3 703,07 kaffcm? E]
Skekch | Column g | 1a - |11 |v
Gasket Thickness : [ 4.5 i
Mubbin or RTJ Width @ | O i

AMSIDIM Flange Dimension Lookup
[7]1s this a Standard Flange (Mo Calculation perfomed)?

Flange Thickness @ mm :
Class: Al Sailes i Use Full Bolk Load in calc (Sa*ab)? -_l:jESIGIn

§ 132
@) AMSI Series B

Grade: Just like ; | | - H Copy now l
RIS ‘;;J [ Delete ” K l [ Cancel l l Plat.., ] [ Help l
Circumferential Spacing: Minimum 57,15 Actual 69,51 Maximum 271,60 mm [Ok]
Spacing
Bolt to Edge: Minimum 26,99 Actual 27.50 mm  [Ok] Hub to Bolt: Minimum 34,92 Actual 36,00 mm [Ok]
Required Thickness Internal: 125,854  External; 0,000 Actual Thickness: 132,000 mm [Passed]

M l |3 Micra Probol Cutput C.,, l [f_;_', Micrasaft Excel l E'l_] Diesign procedure Far .. i 410-HM-1CD EF Rev

Required & provided thickness is shown at the bottom of the sheet.
Add Step in Flange thickness according to thickness of gasket.
Nominal flange thickness= Flange thickness+ Step+ Hub length

In our case add 6 mm step in flange thickness.

Nominal flange thickness= 132+6+32= 170
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Step 11. SH RHS Flange
Repeat the design procedure for Sh RH Flange.

11.1. Select the flange type
Weld neck

11.2. Select MOC of flange similar to adjacent flange.

11.3. Enter Design Pressure, Temperature & Joint efficiency.
P=21.7 Kg/Cm?
Ca=3.2 mm
T=275°C
Joint Efficiency= 1

11.4. Go to flange dialogue screen and enter the data in the following steps
(Flange dimensions will be same as adjacent flange dimensions.)
a. Flange ID similar to adjacent flange ID.
Flange ID= 1250 mm
b. Face ID
Face ID = 1250 mm
c. Face OD= Face OD of Barrel Flange - 3
Face OD = 1455-3
Face OD = 1452
d. Gasket ID & OD similar to adjacent flange Gasket ID & OD
Gasket ID= 1418 mm
Gasket OD = 1444 mm

11.5. In case of Weld neck Flange,
Thickness of hub at smaller end (Gi) = Shell (or Channel) thickness
Thickness of shell at large End (Go) = 1.5 x Gi
Hub Length (HL) =2 x Gi (This value can be equal to 1.5 to 2 x Gi)
Gi=14 mm
Go=21 mm
HL=28 mm

(Change this value of Gi, Go & HL according to designed shell thickness)
11.6. Select Bolt Material, thread series & size of Bolt. Similar to adjacent flange

Bolt MOC= SA193 B7
Thread series= UNC
Bolt Size= 25.4 mm

11.7. Select the number of bolts to satisfy the required bolt area. Number of bolts

will be similar to adjacent flange.
Number of bolts= 68
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

11.8. BCD = Similar to adjacent flange BCD
BCD= 1505

11.9. Flange OD = Similar to adjacent flange
Flange OD= 1560

11.10. The gasket material & thickness will be similar to adjacent flange.
Gasket MOC= Spiral wound
Gasket thickness= 4.5 mm
Software will automatically take stress values for specified MOC at design
conditions.
11.11. Put the external loading information. Put banding moment due to various
attachments to the flange.
Bending Moment= 724 kg-m
11.12. Select the option Use full bolt load calculation. (generally customer asks this)
11.13.PV-Ellie software will automatically considers Matching flange load.

11.14. Give flange thickness. (initially consider smaller thickness then select flange
thickness to satisfy required conditions)

Flange thickness= 154 mm
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DESIGN OF AES TYPE HEAT EXCHANGER
(With the help of PV-Elite Soft ware)

Select a Flange Type
Drescripkian: | SH RH FLAMGE Mating Flange (use F1 help far exchangers) .—_'—
Flange ID | €D ¢ | 1250 1560 mm Operating, Wit : | 0 __
Face ID | 0D : | 1250 1452 fin Sesting, Wiz : | 0 | kaf
Cesign, Wi | 0
Gasket 1D | 0D ¢ | 1418 1444 i esian, W+ |
Hub Dimensions External Loads (e.g. Fram piping)
Thickness Large | Small : | 21 || 14 mm Axial Force : | 0
Hub Length : | 2& mm Bending Moment ¢ | 724 | begf-min.
Bolts Partition Gasket
Balt Material : | 54-193 B7 (Matl... | (B ] Length | tidth : | 0 0 i i
EBolt Circle Diameter ;| 1505 mm Sketch | Column @ [1a |v 1
Thread Series ; [IUNC |v| Gasket Factorm | v & kaffcm?

Maminal Balt Diameter mm E

Mumber of Bolks -
Root Area . cm?

Gasket
Gasket Factarm |y i | 3 703,07 kgffcm? \:l
Sketch | Column @ | 1a |v 1 |v
Gasket Thickness : | 4.5 i
Mubbin or RT2 Width : [ O i

ANSI/DIM Flange Dimension Lookup
[11s this a Standard Flange (Mo Calculation perfomed)?

Flange
Class: ANST Series A i
Grade; (@) ANSI Series B
Marn: | 12 Get Flange Dirensions now! =
Spacing :

Balt to Edge; Minimum 26,99 Acktual 27.50 mm [0k]

Circurnferential Spacing: Minimum 57,15 Actual 69,51 Maximum 309,31 mm [0k]

Additional Flange Data
[¥] Base Required Thickness on Rigidity {ASME WIII-1)7
[¥] Include Corrosion in Flange Thickness Caleulations?

[ &re the Hub and Attached Shell Materials the Same?

Thickness : mm

|v|| Copy now l

IUse Full Bolt Load in calc {Sa*ab)?
Just like ; |

[ Delete J[ oK H Cancel H Plat... H Help l

Hub ko Bolk: Minimum 34,92 Actual 106,50 mm  [0k]

Required Thickness Inkernal: 151,486 External: 0,000 Actual Thickness: 154,000 mm [Passed]

M | (53 Micra Pratal Cutput ..., | [r_;_', Micrasaft Excel

Required & provided thickness is shown at the bottom of the sheet.

Add Step in Flange thickness according to thickness of gasket.

(Note: As flange face is male type, no need to add step in flange thickness)
Nominal flange thickness= Flange thickness+ Hub length

Nominal flange thickness= 154+28= 182

| ITIIJ Design procedure for ...
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