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Designing and fabricating pressure vessels requires adherence to stringent safety
standards. Among the most widely recognized and respected codes are the ASME

Section VIII Division 1 and Division 2. This article offers a comprehensive comparison of
these two pressure vessel codes, highlighting their differences, applications, and

respective advantages to help engineers and manufacturers make informed decisions.
We'll delve into the nuances of design by rule, design by analysis, material

selection, and fabrication requirements, clarifying which code best suits specific
project needs.

Introduction: Choosing the Right Pressure Vessel
Code

Pressure vessels, integral to numerous industries, store fluids or gases under pressure.
Selecting the appropriate design code is paramount for ensuring safety and compliance.

ASME Section VIII, published by the American Society of Mechanical Engineers,
provides two distinct approaches: Division 1 and Division 2. While both aim to guarantee
safe operation, their methodologies and application vary significantly. This comparison
will illuminate the key differences and guide you in choosing between ASME Section

VIII Division 1 and Division 2.

Design Philosophy: Rules vs. Analysis
The core difference between ASME Section VIII Division 1 and Division 2 lies in their

design philosophies:

ASME Section VIII Division 1: Design by Rule

Division 1 employs a "design-by-rule" approach. This means it provides pre-defined
formulas and tables for calculating wall thicknesses, head dimensions, and other crucial

parameters. Engineers apply these established rules based on the vessel's operating
conditions, material properties, and geometry. This method is simpler, requiring less

extensive analysis and making it ideal for common vessel designs and readily available
materials. Its simplicity translates to faster design processes and potentially lower costs.

However, its rigidity can sometimes lead to over-conservative designs, resulting in
heavier and more expensive vessels than necessary.

ASME Section VIII Division 2: Design by Analysis

Division 2 adopts a "design-by-analysis" approach, relying heavily on finite element
analysis (FEA) and advanced computational methods. This code allows engineers to

tailor designs to specific geometries and loading conditions, potentially leading to more
optimized and cost-effective designs. It provides greater flexibility for complex shapes,

unconventional materials, and demanding operating parameters. The increased
flexibility, however, demands significant engineering expertise in FEA and a thorough
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understanding of stress analysis principles. The design process is generally more time-
consuming and expensive.

Material Selection and Fabrication
Both Divisions address material selection and fabrication, but their approaches differ:

Material Selection: Division 1 offers a comprehensive list of acceptable
materials, streamlining the selection process. Division 2 grants more flexibility,

allowing engineers to utilize a wider range of materials, provided they can
demonstrate their suitability through rigorous analysis.

Fabrication: Division 1 dictates detailed fabrication procedures, ensuring
uniformity and safety. Division 2 offers more latitude, permitting innovative

fabrication techniques if they can be justified through analysis and demonstrate
compliance with safety requirements.

Applications and Usage
The choice between Division 1 and Division 2 heavily depends on the specific

application:

Division 1: Suitable for most standard pressure vessel designs, particularly those
using common materials and geometries. Its simpler approach makes it ideal for

mass-produced vessels and projects with shorter deadlines. Examples include
storage tanks, heat exchangers with simple geometries, and pressure vessels for

less demanding applications.
Division 2: Favored for complex geometries, high-pressure applications,

unconventional materials, or situations requiring optimized designs for weight or
cost reduction. This approach is commonly used in aerospace, nuclear, and high-
performance chemical processing industries where stringent requirements and

exceptional safety are paramount. Examples include pressure vessels with
complex internal structures, vessels operating at extreme temperatures or

pressures, and specialized pressure equipment in demanding industrial settings.

Cost and Time Considerations: A Balancing Act
While Division 1 generally results in faster and potentially cheaper designs, Division 2's
flexibility can sometimes lead to cost savings in the long run, especially when dealing

with complex designs or high-cost materials. The initial design phase may be more
expensive and time-consuming for Division 2, but it could yield more efficient and

lightweight designs, leading to reduced material costs and overall lifecycle expenses.

Conclusion: Selecting the Appropriate Code
The optimal choice between ASME Section VIII Division 1 and Division 2 depends on a

careful evaluation of project specifics, including the complexity of the design, the
required operating conditions, material availability, budget constraints, and available

engineering expertise. Division 1 offers a straightforward, rule-based approach suitable
for most standard applications. Division 2 provides greater flexibility and allows for

optimized designs but demands a higher level of engineering expertise and involves a
more elaborate and time-consuming design process. Understanding these fundamental

differences is crucial for selecting the most appropriate and cost-effective pressure
vessel design code for any given project.

Frequently Asked Questions (FAQ)
Q1: Can I use both Division 1 and Division 2 for a single pressure vessel design?
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A1: No, you cannot use both Divisions simultaneously for a single vessel. You must
choose one Division and adhere to its regulations throughout the design and fabrication
process. Attempting to combine elements from both would create inconsistencies and

compromise safety.

Q2: Is one Division inherently "better" than the other?

A2: Neither Division is universally "better." The optimal choice depends entirely on the
specific project requirements. Division 1 excels in simplicity and efficiency for standard

designs, while Division 2 offers superior flexibility and optimization for complex
applications.

Q3: What are the implications of non-compliance with ASME Section VIII?

A3: Non-compliance can lead to significant consequences, including safety hazards,
legal liabilities, insurance issues, and potential project delays. Compliance with ASME
Section VIII is crucial for ensuring the safe and reliable operation of pressure vessels.

Q4: Is it possible to switch from Division 1 to Division 2 (or vice versa) during
the design process?

A4: Switching Divisions mid-project is highly discouraged and often impractical.
Significant redesign efforts would be necessary, potentially leading to substantial cost

and time overruns. The chosen Division should be clearly defined at the project's outset.

Q5: What type of expertise is needed for Division 2 design?

A5: Division 2 design requires expertise in finite element analysis (FEA), stress analysis,
material science, and a deep understanding of advanced engineering principles.
Experienced and qualified pressure vessel engineers are essential for successful

Division 2 projects.

Q6: What are the certification requirements for pressure vessels designed
under ASME Section VIII?

A6: Certification requirements vary depending on the jurisdiction and specific
application. However, generally, both Division 1 and Division 2 designs require

independent inspection and certification by authorized inspection agencies to ensure
compliance with the code's requirements.

Q7: How does the regulatory environment influence the choice of Division?

A7: Regulatory bodies might favor one Division over another depending on the
application and industry. In certain high-risk industries or for specific types of pressure

vessels, regulatory requirements may mandate the use of Division 2 due to its more
rigorous analysis-based approach.

Q8: Are there any other alternative pressure vessel codes besides ASME Section
VIII?

A8: Yes, other codes exist, such as those published by EN (European Norm), PD
(Pressure Directive), and national standards from various countries. The choice of code

often depends on geographical location and specific industry regulations. However,
ASME Section VIII remains a widely recognized and respected standard globally.

Navigating the Labyrinth: A Comparison of Pressure
Vessel Codes ASME Section VIII Division 1 and
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Division 2
Designing and fabricating reliable pressure vessels is a critical undertaking in numerous

industries, from power generation to aerospace engineering. The selection of the
appropriate design code is paramount to guaranteeing both safety and cost-

effectiveness. This article provides a comprehensive contrast of two widely used codes:
ASME Section VIII Division 1 and ASME Section VIII Division 2, highlighting their

benefits and limitations to aid engineers in making informed decisions.

ASME Section VIII, published by the American Society of Mechanical Engineers, is a
guideline that specifies rules for the design, fabrication, inspection, testing, and

certification of pressure vessels. It's divided into two divisions, each employing different
approaches to pressure vessel design.

ASME Section VIII Division 1: The Rules-Based Approach

Division 1 is a definitive code, offering a detailed set of rules and calculations for
constructing pressure vessels. It's known for its straightforwardness and extensive

coverage of various vessel configurations. Its strength lies in its accessibility, making it
ideal for a wide spectrum of applications and engineers with different levels of

experience. The reliance on pre-defined calculations and graphs simplifies the design
procedure, reducing the requirement for extensive finite element analysis (FEA).

However, this simplicity comes at a expense. Division 1 can sometimes be overly
cautious, leading to bulkier and potentially more costly vessels than those designed
using Division 2. Furthermore, its rule-based nature may not be optimal for complex

geometries or substances with unusual properties. It lacks the versatility offered by the
more advanced analysis methods of Division 2.

ASME Section VIII Division 2: The Analysis-Based Approach

Division 2 utilizes an advanced approach to pressure vessel engineering. It rests heavily
on sophisticated engineering analysis techniques, such as finite element analysis (FEA),
to calculate stresses and strains under various pressure conditions. This allows for the
refinement of designs, resulting in lighter, more effective vessels, often with significant

cost savings.

The versatility of Division 2 makes it appropriate for complex geometries, unusual
materials, and extreme operating conditions. However, this adaptability comes with a

higher degree of complexity. Engineers need a deeper understanding of advanced
engineering principles and skill in using FEA. The design procedure is more extensive
and may require skilled engineering expertise. The expense of design and analysis may

also be greater.

Choosing the Right Code:

The selection between Division 1 and Division 2 depends on several aspects, including
the intricacy of the vessel shape, the material properties, the operating conditions, and

the accessible engineering capabilities.

For simple designs using conventional materials and operating under moderate
conditions, Division 1 often provides a simpler and more economical solution. For

complex designs, high-strength materials, or severe operating conditions, Division 2’s
analytical approach may be required to ensure safety and effectiveness.

Conclusion:

ASME Section VIII Division 1 and Division 2 both fulfill the crucial role of ensuring the
safe design and fabrication of pressure vessels. However, their distinct approaches –

rules-based versus analysis-based – influence their appropriateness for different



Comparison Of Pressure Vessel Codes Asme Section Viii And

Comparison Of Pressure Vessel Codes Asme Section Viii And
5

applications. Careful evaluation of the specific undertaking requirements is essential to
selecting the optimal code and ensuring a safe, reliable, and economical outcome.

Frequently Asked Questions (FAQ):

Q1: Can I use Division 1 calculations to verify a Division 2 design?

A1: No. Division 1 and Division 2 employ different engineering philosophies. A Division 2
design must be verified using the methods and criteria outlined in Division 2 itself.

Q2: Which division is better for a novice engineer?

A2: Division 1 is generally thought easier for novice engineers due to its simpler rules-
based approach.

Q3: What are the implications of choosing the wrong code?

A3: Choosing the wrong code can lead to unsafe designs, budget exceedances, and
potential judicial ramifications.

Q4: Is it possible to use a combination of Division 1 and Division 2 in a single
vessel design?

A4: While not explicitly permitted, some aspects of a vessel might leverage concepts
from both divisions under strict engineering oversight and justification, especially in

complex designs. This requires detailed and comprehensive assessment.
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