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Formulas List of 17
Examples Important Design of Pressure Vessel Subjected to
with Units Internal Pressure Formulas

1) Bolt Circle Diameter Formula (a

B=Gy+ (2:-dy)+12

4112m = 11m + (2-1.5m ) +12

Evaluate Formula (@

2) Circumferential Stress (Hoop Stress) in Cylinderical Shell Formula (af

P D 270.95pa - 5
o = nternal " 7| 1625.7p = > 2" o4y
c 2 C 2
3) Coefficient Value for Thickness of Flange Formula (af
[Formia]
1 1
k = T 04561 = (03) + 1.5 1000n - 1.82m
(0.3) + m_¢ 3136N - 0.46m
Hgasket G

4) Diameter of Gasket at Load Reaction Formula (af

G = GO-Z'b 0.46m = 1.1m -2:0.32m
5) Effective Thickness of Conical Head Formula (af

te = tep - (COS(A))

1.576m = 3m - (COS(4’5["A(1 ) )

6) Gasket Factor Formula (af

 Emm
W - Ay - Prog _ 97N - 13m* - 0.39Pa
m = 2381 = — 039
Al : Ptest ’
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Evaluate Formula @
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7) Hoop Strain Formula (]

Formula

Example with Units

8) Hydrostatic End Force using Design Pressure Formula (]

Evaluate Formula @

Example with Units

3.1416 2
2.5E+7n = < ) . (1.82m ) - 9.8MPa

4

Evaluate Formula @

9) Internal Pressure of Cylindrical Vessel given Hoop Stress Formula (a1

Example with Units

200 t, 2-1625.7pa - 2.4m

P ¢ ©||1560.672pa = ——— -~ "
HoopStress D 5m

Evaluate Formula @

10) Internal Presure of Vessel given Longitudinal Stress Formula (af

Formula

51776.64pa =

Example with Units

4-26967ra - 2.4m
S5m

Evaluate Formula @

11) Longitudinal Stress (Axial Stress) in Cylindrical Shell Formula (a1

[Formuia’
PLS -D 155329.92 _ 51776.64pa - 5m 2.4
OCylindricalShell = i te Jaba = 4 Cesm
12) Maximum Bolt Spacing Formula (af
[Formia’
t 100m
bs(max) =2'db+ 6;4‘05 303.5m =2:1.5m +( 6" > +0.5
13) Minimum Bolt Spacing Formula (af
!mg Example with Units

bs(min) =25- db

3.75m =2.5-1.5m

14) Outside Diameter of Flange using Bolt Diameter Formula (af

. © formuladen.com

MR Fom.ic

Example with Units

7112m = 41m +2-1.5m +12

Evaluate Formula [
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15) Radial Distance from Gasket Load Reaction to Bolt Circle Formula (af

Example with Units Evaluate Formula [

4.1m - 0.46m
2

1.82m =

16) Wall Thickness of Cylindrical Shell Given Hoop Stress Formula (af

J Evaluate Formula @
2- PHoopStress -D 96m = 2-1560.672Pa - 5m
tChoopstress = G—C : 1625.7—%

17) Wall Thickness of Pressure Vessel given Longitudinal Stress Formula @

m Evaluate Formula (@
Plnterna] -D 0.0126p2 = 270.95pa - 5m
tClongitudinalstress = 4—61 : 4269670
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Variables used in list of Design of
Pressure Vessel Subjected to
Internal Pressure Formulas above

« A Apex Angle (Radian)

. A4 Gasket Area (Square Meter)

« A, Inside Area of Gasket (Square Meter)
. b Effective Gasket Seating Width (Meter)
« B Bolt Circle Diameter (Meter)

+ bg(max) Maximum Bolt Spacing (Meter)
* bs(min) Minimum Bolt Spacing (Meter)

« D Mean Diameter of Shell (Meter)

« dp, Nominal Bolt Diameter (Meter)

. Dfo Outside Flange Diameter (Meter)

« E Hoop Strain

« G Diameter of Gasket at Load Reaction (Meter)
- G, Outside Diameter of Gasket (Meter)

« H Hydrostatic End Force (Newton)
« hg Radial Distance (Meter)

+ Hgasket Hydrostatic End Force in Gasket Seal
(Newton)

« k Coefficient Value for Thickness of Flange

« lg Initial Length (Meter)

« |5 Final Length (Meter)

« M Gasket Factor

* PHoopstress Internal Pressure given Hoop
Stress (Pascal)

o Pj Internal Pressure (Megapascal)
¢ Pinternal Internal Pressure for Vessel (Pascal)

« P|_g Internal Pressure given Longitudinal Stress
(Pascal)
o Piest Test Pressure (Pascal)

o t. Thickness of Cylindrical Shell (Meter)
o t.p Thickness of Conical Head (Meter)
. tg Effective Thickness (Meter)

« t; Thickness of Flange (Meter)

. © formuladen.com

Constants, Functions,

Measurements used in list of Design

of Pressure Vessel Subjected to
Internal Pressure Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

Functions: cos, cos(Angle)

Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.
Measurement: Length in Meter (m)

Length Unit Conversion B

Measurement: Area in Square Meter (m?)
Area Unit Conversion @

Measurement: Pressure in Pascal (Pa),
Megapascal (MPa)

Pressure Unit Conversion @

Measurement: Force in Newton (N)

Force Unit Conversion @

Measurement: Angle in Radian (rad)

Angle Unit Conversion @

Measurement: Stress in Pascal (Pa)

Stress Unit Conversion B
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. tchoopstress Thickness of Shell for Hoop Stress
(Meter)

. tclongitudinalstress Thickness of Shell for
Longitudinal Stress (Pascal)

« W Total Fastener Force (Newton)

« W, Maximum Bolt Loads (Newton)

« O Circumferential Stress (Pascal)

* OcylindricalShell Longitudinal Stress for
Cylindrical Shell (Pascal)

» O] Longitudinal Stress (Pascal)
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° % Percentage change (af ° LCM of two numbers [

° Proper fraction
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