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Process Engineering Principles

Process Engineering Principles form the foundation of modern industrial operations, focusing on the design,
operation, optimization, and control of processes that convert raw materials into valuable products efficiently,
safely, and sustainably. These principles are essential across a wide range of industries, including oil and gas,
petrochemicals, chemicals, power generation, manufacturing, water treatment, and other process-based sectors.

Organizations rely on process engineering to improve operational efficiency, reduce costs, enhance product quality,
optimize resource utilization, and ensure safe and reliable operations. Understanding the interactions between
materials, energy, equipment, and operating conditions is critical for maintaining process performance and
supporting continuous improvement initiatives.

This course provides participants with a comprehensive understanding of the fundamental principles of process
engineering, including material and energy balances, thermodynamics, fluid mechanics, process equipment,
process flow analysis, and operational performance. Participants will gain insight into how industrial processes
function and how engineering principles are applied to support efficient and reliable operations.

Through a combination of theoretical concepts and practical industrial applications, the course equips participants
with the technical knowledge required to understand process systems, evaluate operational performance, and
contribute to process improvement initiatives within industrial environments.

Course Objectives

By the end of this course, participants will be able to:

¢ Understand the fundamental principles of process engineering and industrial operations.
e |dentify the major components of industrial process systems.

e Apply material and energy balance concepts in process calculations.

¢ Understand the fundamentals of thermodynamics and fluid mechanics.

¢ Analyze key process variables and their impact on operational performance.

e Interpret process flow diagrams PFDs and piping and instrumentation diagrams P&IDs.
¢ Understand the functions of major process equipment.

e Evaluate process efficiency and operational effectiveness.

¢ Understand the basics of process control systems.

e Support process optimization and performance improvement initiatives.

* Apply safety principles within process environments.

¢ Assist in troubleshooting and operational problem-solving activities.

* Apply engineering best practices in industrial operations.

e Enhance technical decision-making capabilities in process environments.

Course Outlines

JK Traninig

¢ Introduction to process engineering concepts. p
¢ Importance of process engineering in industrial operations.
e Types of industrial processes and systems.
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e Process industries overview.

¢ Role and responsibilities of process engineers.

¢ Process lifecycle and operational workflows.

¢ Engineering documentation and technical standards.
e Fundamentals of process performance.

¢ Principles of mass conservation.

¢ Principles of energy conservation.

¢ Material balance calculations.

¢ Energy balance calculations.

e System boundaries and process analysis.

e Steady-state and unsteady-state systems.

¢ Process stream calculations.

¢ Practical workshop on material and energy balances.

¢ Properties of fluids.

e Fluid flow behavior and characteristics.

¢ Pressure, temperature, and energy relationships.

¢ Fundamentals of thermodynamics.

¢ L aws of thermodynamics and industrial applications.
e Pumps, compressors, and fluid transport systems.

¢ Heat transfer fundamentals.

¢ Industrial case studies and examples.

¢ Reading and interpreting Process Flow Diagrams PFDs.

¢ Understanding Piping and Instrumentation Diagrams P&IDs.
¢ Heat exchangers and thermal systems.

¢ Reactors and process vessels.

e Separation and treatment equipment.

e Equipment selection principles.

e Process integration concepts.

e Troubleshooting common process issues.

e Introduction to process optimization techniques.

e Process efficiency measurement and evaluation.

e Fundamentals of process control systems.

* Key operational performance indicators.

e Process safety principles and risk awareness.

¢ Reliability and performance improvement techniques.

¢ Root cause analysis and troubleshooting methods.

¢ Integrated industrial case study on process improvement.

Why Attend This Course: Wins & Losses!
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¢ Build a strong foundation in process engineering principles.

e Understand how industrial process systems operate and interact.

¢ Improve technical analysis and operational decision-making skills.
e Strengthen the ability to interpret engineering documentation.

e Gain practical knowledge of industrial equipment and systems.

e Enhance process troubleshooting and problem-solving capabilities.
¢ Improve understanding of process optimization techniques.

¢ Develop awareness of process safety requirements.

e Strengthen operational and engineering support capabilities.

¢ Apply engineering principles to real industrial situations.

¢ Support organizational efficiency and operational excellence.

e Enhance career development within engineering and industrial sectors.

Conclusion

Process Engineering Principles provide the technical foundation required to understand, operate, and improve
industrial process systems. By understanding the relationships between materials, energy, equipment, and
operating conditions, professionals can contribute to safer, more efficient, and more reliable industrial operations.

This course offers a structured framework for understanding the key principles of process engineering and their
practical applications across a wide range of industries. Participants gain valuable knowledge in process analysis,
equipment operation, process optimization, safety, and performance improvement.

By the end of the program, participants will be equipped with the skills necessary to interpret process systems,
perform basic engineering analyses, support operational improvements, and contribute effectively to organizational
goals related to productivity, safety, efficiency, and sustainability.
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