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Power Engineering 101: Your Guide to Success On Your
Next Exams

Power Engineering 101 is dedicated to helping power engineers succeed at
every stage of their careers. Our proven system of structured tutorial
courses and realistic practice exams ensures that students not only learn the
required material but also gain the confidence and skills needed to pass their
certification exams with ease.

What We Offer

Comprehensive Tutorial Courses: Our structured courses break down
complex topics into easy-to-understand lessons, following the SOPEEC
syllabus to ensure you’re studying exactly what's required.

Realistic Practice Exams: Desighed to mirror actual exam conditions, our
practice exams help you assess your knowledge, identify weak areas, and
improve retention.

Flexible Learning: Study at your own pace, with access to expert tutors
and detailed explanations to guide you through challenging concepts.

Proven Success: Thousands of students have used our system to pass their
exams—many on their first attempt. With our support, you can do the same.
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How We Help You Succeed

Targeted Study Plans: Focus on the most important formulas, principles,
and problem-solving techniques needed for second-class certification.

Unlimited Support: Have questions? Get expert answers through our
tutoring and community support systems.

Exam Readiness Guarantee: We provide structured learning paths and
extensive practice resources to ensure you are fully prepared or get your
money back!

ASME Section VIl - Pressure Vessel Calculations

This ASME Section VIIlI - Pressure Vessel Calculations contains
essential formulas, concepts and terms you’ll need for success.
Use it as a quick reference while studying and practicing
problem-solving. If you're looking for a guided study approach to
ensure exam success, explore our tutorial courses and practice
exams at PowerEngineering101.com

Your success is our mission—let’s get started!
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ASME Section VIII-1 Pressure Vessel Calculations
Objective 1 Cylindrical shells

The calculations for pressure vessel cylindrical shells are similar to those we
have already used in Section I, PG-27.2.2 Piping, Drums, Shells, and
Headers. For pressure vessels, the formulas are in paragraph UG-27.

UG-27 Thickness of Shells under Internal Pressure

(a) The minimum required thickness of shells under internal pressure shall
not be less than that computed by the following formulas, except as
permitted by Mandatory Appendix 1 or Mandatory Appendix 32.

(1) Circumferential Stress (longitudinal joints)?
When the thickness does not exceed one half of the inside radius, or P does
not exceed 0.385 SE, the following formulas shall apply:
PR SEt

= SE-o06r & PT R+ o060
E = joint efficiency for, or the efficiency of, appropriate joint in cylindrical
shells, or the efficiency of ligaments between openings, whichever is less.
P = internal design pressure
R = inside radius of the shell course under consideration
S = maximum allowable stress value
t = minimum required thickness of shell

Note: These formulas are based on inside radius. When using outside radius,
see Mandatory Appendix 1, Supplementary Design Formulas, para 1-1.

(2) Longitudinal stress (Longitudinal Joints)

" In a cylindrical vessel under internal pressure, the stress in the vessel wall acts in two
directions: circumferential and longitudinal. For a given internal pressure, the stress is double
the longitudinal stress. Therefore, the circumferential stress is the basis for the design formulas.
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When the thickness does not exceed one-half of the inside radius, or P does
not exceed 1.25SE, the following formulas shall apply:

PR _ 2SEt

T 2SE+0.4P O R — 0.4t
Formulas using outside radius R,
Appendix 1-1 Thickness of Cylindrical and Spherical Shells

PRo SEt
t= ——— or P= ——— —
SE + 0.4P Ry — 0.4t

Appendix 1-2 Thick shells

(1) Circumferential Stress (Longitudinal Joints).

When the thickness of the cylindrical shell under internal design pressure
exceeds one-half of the inside radius, or when P exceeds 0.385SE, the
following equations shall apply. These equations may be used in lieu of those

given in UG-27(c):
t=R (exp [ SE] 1) Ro (1 exp SE D

+ R
P= SE loge (%) = SE Ioge(Ro_O t)

(2) Longitudinal Stress (Circumferential Joints).

When the thickness of the cylindrical shell under internal design pressure
exceeds one-half of the inside radius, or when P exceeds 1.25SE, the
following equations shall apply:
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To find t, thickness

1/2
t=R(zV2-1) = RO(Z

Zl/2

To find P, the MAWP

P— SE(Z — 1) where Z =(R+ t)z _ (&)2 =( Ro )2

Formulas for pressure vessel heads

e Section VIII, UG-32 (c) Ellipsoidal Heads With ts/L = 0.002. The
required thickness or pressure of a dished head of semi ellipsoidal
form, [in which half the minor axis (inside depth of the head minus the
skirt) equals one-fourth of the inside diameter of the head skirt], shall
be determined by:

e Section VIII, UG-32 (d) Torispherical Heads With ts/L = 0.002. The
required thickness of a torispherical head for the case in which the
knuckle radius is 6% of the inside crown radius and the inside crown
radius equals the outside diameter of the skirt shall be determined by:

0.885 PL SEt

t=—————or P=
SE-0.1P 0.885L + 0.1t

e Section VIII, UG-32(e). Hemispherical Heads When the thickness of a
hemispherical head does not exceed 0.356L, or P does not exceed
0.665SE, the following formulas shall apply:

PL 2 SEt

t= Sse-o02r " PT THoat
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e Appendix 1-3 Spherical Shells (for thick wall, hemispherical heads)
When the thickness of a hemispherical head under internal design
pressure exceeds 0.356R, use the following equations:

0.50P —-0.50P
t = R|:€Xp( SE ) —1] = Rg [1 — exp (T)}
_ R+t) Ro
P—2SEIoge( R )—ZSEIoge(RO_t)

Objective 3 Unstayed Flat Heads and Covers UG-34

Section VIII, UG-32 (c¢) (2) The minimum required thickness of flat
unstayed circular heads, covers and blind flanges shall be calculated by the

following formula:
t =d+CP/SE

© Powerengineering101.com - All rights reserved. Do not share, copy, reproduce or sell any part of this document unless you have written permission from

Powerengineering101.com. All infringements will be prosecuted. If you are the personal owner of the Powerengineering101.com End User License then you may use it for
your own use but not for any other purpose.



	Appendix 1-2 Thick shells  
	 

