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About Multisoft

Train yourself with the best and develop valuable in-demand skills with Multisoft Systems.
A leading certification training provider, Multisoft collaborates with leading technologies
to bring world-class one-on-one and certification training. Intending to empower
professionals and businesses across the globe, we offer more than 1500 training courses,
which are delivered by Multisoft's global subject matter experts. We offer tailored
corporate training, a comprehensive learning solution with lifetime e-learning access,
after-training support and globally recognized training certificates.

About Course

Expansion Loop Design Training provides practical knowledge of thermal expansion
management and flexibility requirements in industrial piping systems. The course covers
thermal growth calculations, expansion loop configurations, sizing principles, piping
stresses, support and anchor arrangements, design verification, and optimization
techniques. Through engineering examples and practical scenarios, participants gain the
skills required to assess thermal movement and plan suitable expansion loop

arrangements for safe, flexible, and reliable piping systems.
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Module 1: Introduction to Piping Expansion and Flexibility

v Overview of industrial piping systems

v Importance of flexibility in piping design

v Causes of piping movement

v' Thermal expansion and contraction

v’ Effects of temperature variation

v Restrained and unrestrained pipe movement

v Introduction to expansion compensation methods

v Expansion loops, bends, offsets, and expansion joints
v Role of expansion loops in piping integrity

v

Typical applications in process plants and industrial facilities

Module 2: Fundamentals of Thermal Expansion in Piping
Systems

Principles of thermal expansion

Linear thermal expansion of pipe

Coefficient of thermal expansion

Installation, operating, and design temperatures

Temperature differential and its influence

v

v

v

v

v

v Calculating pipe thermal growth
v Expansion behavior of straight pipe runs

v Expansion and contraction under operating cycles
v Influence of pipe length on thermal displacement
v Material-dependent thermal expansion

v

Practical thermal movement calculations
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Module 3: Piping Stress and Flexibility Fundamentals

Introduction to piping stress

Primary and secondary stresses

Sustained and displacement stresses

Thermal expansion stress

Flexibility and stiffness concepts

Relationship between displacement and stress
Bending behavior of piping

Forces and moments generated by thermal movement
Flexibility requirements for long pipe runs

Understanding allowable stress concepts
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|dentifying potentially overstressed piping arrangements

Module 4: Expansion Loop Design Principles

v Purpose of an expansion loop
v" How expansion loops absorb thermal movement
v" Flexibility through pipe bending

Expansion loop versus expansion joint

When an expansion loop should be considered

Factors influencing loop selection

v

v

v

v Available installation space

v Operating temperature and pressure considerations
v Pipe size and wall thickness considerations
v" Material considerations

v

Advantages and limitations of expansion loops

info@multisoftsystems.com www.multisoftsystems.com (+91) 9810-306-956



mailto:info@multisoftsystems.com
http://www.multisoftsystems.com/

multisoft

Systems

v" Preliminary design workflow

Module 5: Expansion Loop Geometry and Configuration

Understanding expansion loop geometry
U-shaped expansion loops

L-shaped configurations

Z-shaped configurations and offsets
Horizontal expansion loops

Vertical expansion loops

Loop leg and loop width considerations
Symmetrical and asymmetrical arrangements
Orientation of expansion loops

Location of loops along pipe runs

Space requirements and layout constraints

Interaction with adjacent piping and equipment
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Selecting suitable loop configurations

Module 6: Expansion Loop Sizing and Engineering
Calculations

Inputs required for loop sizing
Determination of total thermal movement
Understanding loop dimensions

Preliminary loop sizing methods

AN N N NN

Relationship between pipe diameter and loop dimensions

info@multisoftsystems.com www.multisoftsystems.com (+91) 9810-306-956



mailto:info@multisoftsystems.com
http://www.multisoftsystems.com/

multisoft

Systems

Effect of material properties

Elastic modulus considerations
Allowable stress considerations
Calculation of loop leg length
Evaluating loop width and height
Approximate flexibility calculations
Checking calculated loop dimensions

Worked calculation examples
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Interpretation of sizing results

Module 7: Loads, Forces, Moments, and Allowable Stress
Considerations

Loads acting on piping systems
Thermal displacement loads
Axial forces

Shear forces

Bending moments

Torsional effects

v

v

v

v

v

v

v Stress generated within expansion loops
v Load transfer through piping

v Forces acting on anchors

v Loads transmitted to supports

v" Equipment nozzle load considerations
v Allowable stress evaluation

v

Understanding stress range
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v" Evaluating loop response under thermal movement

v" Basic load and stress verification

Module 8: Pipe Supports, Guides, Anchors, and Restraints

Role of supports in expansion loop systems
Types of piping supports

Anchor fundamentals

Main and intermediate anchors

Pipe guides

Line stops and directional restraints

Sliding supports

Spring supports — introductory considerations
Support spacing considerations

Controlling the direction of thermal movement
Anchor placement around expansion loops
Guide location and spacing

Influence of support friction

Support loads due to thermal expansion

Common support arrangement mistakes
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Coordinating loop and support design

Module 9: Expansion Loop Design for Different Piping
Materials and Services

v" Influence of piping material on expansion
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Carbon steel piping

Stainless steel piping

Alloy piping considerations
High-temperature piping applications
Steam piping

Hot water piping

Process piping

Utility piping

Hydrocarbon service considerations
Long-distance piping arrangements
Above-ground piping systems
Material properties affecting flexibility

Temperature-dependent behavior
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Selecting suitable loop arrangements for service conditions

Module 10: Design Codes, Standards, and Engineering
Criteria

Importance of piping design codes

Overview of commonly applied piping code requirements
Design pressure and temperature considerations
Allowable stress concepts

Displacement stress range considerations

Flexibility requirements

Material properties used in calculations

DN N N N VD N NN

Design factors and engineering criteria
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Project piping specifications
Client-specific engineering requirements
Documentation requirements

Engineering assumptions and limitations
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Code compliance considerations during loop design

Module 11: Expansion Loop Analysis, Optimization, and
Design Verification

Reviewing preliminary expansion loop designs
Verification of thermal movement
Checking loop flexibility

Reviewing calculated stresses

Anchor and support load verification
Equipment connection considerations
|dentifying excessive loads

Space and constructability review
Improving loop configuration
Adjusting loop dimensions

Relocating anchors and guides
Evaluating alternative arrangements
Design optimization considerations
Common expansion loop design errors

Expansion loop design checklist
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Preparing design calculations and engineering documentation
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Module 12: Practical Design Exercises and Industrial Case
Studies

Thermal expansion calculation for a straight pipe
Preliminary sizing of a U-shaped expansion loop
Expansion loop arrangement for a long piping run
Anchor and guide positioning exercise
Evaluating thermal movement direction

Loop design for elevated-temperature service
Comparison of alternative loop configurations
|dentifying problems in an existing piping layout
Design modification based on space constraints
Review of stresses and support reactions
Practical engineering calculation exercise
End-to-end expansion loop design example

Discussion of industrial design scenarios
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Final design review and recommendations

info@multisoftsystems.com www.multisoftsystems.com (+91) 9810-306-956



mailto:info@multisoftsystems.com
http://www.multisoftsystems.com/

