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P Important Jacketed Reaction Vessel Formulas

with Units

1) Channel Jacket Thickness Formula (af

[Eamoie it Uri S E auaie Fomuia

0.12- 0.105N/mm*
11.2409mm = 72.3mm - —— |+ 10.5mm
120N/mm?*

2) Combined Moment of Inertia of Shell and Stiffener per Unit Length Formula @

[Eamoic it Unis I
2 As 2 1640 X
Dy - Leff - | tacketedreaction T ) f; 550mm - 330mm - | 15mm + —z—— | - 120N/mm
Ireqmred = T 1.2E4+14mm*/mm = 12- 170000 n/mm

3) Cross Sectional Area of Stiffening Ring Formula (af

| Example with Units Evaluate Formula (&

1640mm* = 40mm - 41mm

4) Depth of Torisperical Head Formula (af

Example with Units Evaluate Formula B

Do D, 73.1009mm = 1401 1401 - 222 ) (1401 + 220" 5. 55
R ) 1009mm = 1401 mm - - S -2+ 55mm

5) Design of Shell Thickness Subjected to Internal Pressure Formula (af

[Eamoi vt Unis I Evatate Formua @
p-D; 0.52N/mm? - 1500 mm
facketeareaction = 75—+ ¢ | | 14333m = o oy 105
(Z.fJ.])_(p) N/mm’ .85 .52 N/mm

6) Dished Head Thickness Formula @

[ Example win Unis [
‘R W 0.52N/mm? - 1401 <20
¢ _( P vo| |819235mm = (=2 T ) L 105 mm
hdished = | =77 2- 120N/mm? - 0.85
]

7) Jacket Width Formula (@

Evaluate Formula [

1100mm - 1000mm

50mm = >

8) Length of Shell for Jacket Formula (s

Example with Units Evaluate Formula (&

1 1
Liacket = Ls + 5o | | 5203333mm = 497mm + 2 70mm

9) Length of Shell under Combined Moment of Inertia Formula (ag

Example with Units Evaluate Formuia [

L= 141-\]1)(, “tyessel | | 89-3644mm = 1.1+ [550mm - 12mm
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10) Maximum Axial Stress in Coil at Junction with Shell Formula @

Formula

| Example with Units [

. pj- d;

0.0125 2 0.105N/mm? * 54mm
o N/mm?* =

ac =

(4 * teoil *Jeoil ) +

(25-t7) " (4-11.20m -0.6) + (2.5~ 200mm - 0.85)

11) Maximum Equivalent Stress at Junction with Shell Formula (af

Evaluate Formula ([

Formula

Example with Units

Evaluate Formula [

2 2 2
2.0057 N/mm? = (J( 1.208/mn? )+ (2.708mm? )"+ (0.421875n/mm? ) - ((1.20N/mm? - 2.70N/mm* ) + ( 1.20N/mm? - 0.421875N/mm? ) + (0.421875N/mm? - 2.70N/

12)

f

cc

Maximum Hoop Stress in Coil at Junction with Shell Formula lt,’
d 0.105N/mm? - 54mm
__ kG 0.4219N/mm = —mo /00O
2 toon - Jooi 2-11.2mm - 0.6

13) Required Plate Thickness for Dimple Jacket Formula @

Evaluate Formula [

Example with Units
. p; 0.1537 -9 0.105N/mm?
Y (minimum) = Maximumpgp, - 35 I o P

14) Required Thickness for Jacket Closer Member with Jacket Width Formula (af

Evaluate Formula @

Formula

t,. = 0.886- W % 1.3104mm = 0.886- 50mm -

I

15) Shell Thickness for Critical External Pressure Formula (af

Evaluate Formula [

Formula

242-E

) 2.42- 170000 N/mm?

| Example with Units |

5

120m )\ Z
550mm

c

(1-(u)2)%. (%)-0.45

319.5295 N/mm? =

(1- (0.3)2)%

<_> (2= )-0s(

L
12mm |2
550 mm

16) Thickness of Bottom Head subjected to Pressure Formula B

Evaluate Formula [

Formula

th:4.4«RC-(3»(1- (u)z))

2-E

P 2\ i
c =1 | 9.7993mm :4.4A1401mm-(3«(1-(0.3) )) .

| Example vith Units

0.52N/mm?
2+ 170000 N/mm?

17) Thickness of Half Coil Jacket Formula (s

Evaluate Formula [

B
-d 0.105 2 - 54
teoil = L_'_ c 10.5278mm = o oNm - o%mm + 10.5mm
<o (2. fl.]) (2-1208/mm? - 0.85)

18) Thickness of Jacket Shell for Internal Pressure Formula (af

Evaluate Formula [

- © formuladen.com

0.105N/mm? - 1500 mm

0.7725mm =
(2 120N/mm? - 0.85 ) - 0.105N/mm?

Evaluate Formula [
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19) Total Axial Stress in Vessel Shell Formula (g

Formula

p-D; pj - d
f&lsz +
4t 2-t-

Evaluate Formula

2
i>+2-Ap-(2dU)
J 3.t

Example with Units

0.52N/mm?* - 1500 mm
1.1885N/mm? =

4-200mm - 0.85

) (0.105N/mm‘ - Sdmm ) 2- 04n/mnt - (61mm )’
+ +

2-200mm - 0.85 3. 200mm >

(4‘tcoi1'lcoi|) +(25-¢7)

Evaluate Formula [

20) Total Hoop Stress in Shell Formula B
[ Psher” D, pj- d; 27037 = 0.61N/mm? + 1500 mm 0.105N/mm* - 54mm
© 2:t-]

2-200mm -0.85 = (4-11.2mm -0.6) + (2.5 200mm - 0.85)

Formula

21) Vessel Wall Thickness for Channel Type Jacket Formula (af

tyessel = d -

0.167 - 0.105N/mm’
+c 11.374mm = 72.3mm - + 10.5mm
120N/m:

M Evaluate Formula [
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Variables used in list of Jacketed Reaction Vessel
Formulas above

Constants, Functions, Measurements used in list of
Jacketed Reaction Vessel Formulas above

As Cross Sectional Area of Stiffening Ring (Square Millimeter)
¢ Corrosion Allowance (Millimeter)

d Design Length of Channel Section (Millimeter)

d; Internal Diameter of Half Coil (Millimeter)

D; Internal Diameter of Shell (Millimeter)

Dij Inside Diameter of Jacket (Millimeter)

do Outer Diameter of Half Coil (Millimeter)

D,, Vessel Shell Outer Diameter (Millimeter)

E Modulus of Elasticity Jacketed Reaction Vessel (Newton per Square
Millimeter)

fac Maximum Axial Stress in Coil at Junction (Newton per Square Millimeter)
fas Total Axial Stress (Newton per Square Millimeter)

fcc Maximum Hoop Stress in Coil at Junction with Shell (Newton per Square
Millimeter)

fcs Total Hoop Stress (Newton per Square Millimeter)

fe Maximum Equivalent Stress at Junction with Shell (Newton per Square
Millimeter)

fj Allowable Stress for Jacket Material (Newton per Square Millimeter)
h, Depth of Head (Millimeter)

Irequired Combined Moment of Inertia of Shell and Stiffener (Millimeter* per
Millimeter)

J Joint Efficiency for Shell

Jcoil Weld Joint Efficiency Factor for Coil

L Length of Shell (Millimeter)

Lofs Effective Length Between Stiffeners (Millimeter)

Ljacket Length of Shell for Jacket (Millimeter)

Ls Length of Straight Side Jacket (Millimeter)

Maximumpjs., Maximum Pitch between Steam Weld Centre Lines
(Millimeter)
ODVesseI Outer Diameter of Vessel (Millimeter)

p Internal Pressure in Vessel (Newton per Square Millimeter)
P Critical External Pressure (Newton per Square Millimeter)

pj Design Jacket Pressure (Newton per Square Millimeter)
Pshell Design Pressure Shell (Newton per Square Millimeter)
Rc Crown Radius for Jacketed Reaction Vessel (Millimeter)
Ry Knuckle Radius (Millimeter)

t Shell Thickness (Millimeter)
tc Channel Wall Thickness (Millimeter)

tcoil Thickness of Half Coil Jacket (Millimeter)

t}, Head Thickness (Millimeter)

thdished Dished Head Thickness (Millimeter)

tj (minimum) Required Thickness of Dimple Jacket (Millimeter)
tjacketedreaction Shell Thickness for Jackted Reaction Vessel (Millimeter)
t,c Required Thickness for Jacket Closer Member (Millimeter)

trj Required Thickness of Jacket (Millimeter)

Ts Thickness of Stiffener (Millimeter)

tyessel Vessel Thickness (Millimeter)

u Poisson Ratio
W Stress Intensification Factor
Wi Jacket Width (Millimeter)

. © formuladen.com

Functions: sqrt, sqrt(Number)

A square root function is a function that takes a non-negative number as an
input and returns the square root of the given input number.
Measurement: Length in Millimeter (mm)

Length Unit Conversion B

Measurement: Area in Square Millimeter (mm?)

Area Unit Conversion B

Measurement: Pressure in Newton per Square Millimeter (N/mm?2)
Pressure Unit Conversion @

Measurement: Moment of Inertia per Unit Length in Millimeter* per
Millimeter (mm*/mm)

Moment of Inertia per Unit Length Unit Conversion @
Measurement: Stress in Newton per Square Millimeter (N/mm?)
Stress Unit Conversion @
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« W Width of Stiffener (Millimeter)

« Ap Maximum difference between Coil and Shell Pressure (Newton per
Square Millimeter)

- © formuladen.com Important Jacketed Reaction Vessel Formulas PDF... 5/6



https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Download other Important Process Equipment Design PDFs

e Important Jacketed Reaction Vessel Formulas (o

Try our Unique Visual Calculators

° Winning percentage [ . LCM of two numbers [

° Mixed fraction @

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages
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