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COURSE INTRODUCTION / OVERVIEW:

This intensive training course provides a comprehensive exploration of modern chemical process design and optimization,
blending fundamental principles with advanced techniques. In an era where efficiency, safety, and sustainability are
paramount, mastering these skills is crucial for professional chemical engineers. This program is meticulously structured
to guide participants from initial conceptualization to the implementation of highly optimized and robust processes.
Drawing upon foundational concepts detailed by leading academics like Robin Smith in his seminal work, "Chemical
Process Design and Integration," the course emphasizes a holistic approach. Participants will delve into process synthesis,
simulation, heat integration, and reaction engineering, learning to balance competing objectives such as capital cost,
operating efficiency, and environmental impact. BIG BEN Training Center has designed this curriculum to be highly
practical, ensuring that theoretical knowledge is immediately applicable to real-world industrial challenges. The course
moves beyond simple software proficiency, fostering a deep strategic understanding that enables engineers to innovate

and lead in the competitive global chemical industry.

TARGET AUDIENCE / THIS TRAINING COURSE IS SUITABLE FOR:

Chemical Engineers.

e Process Design Engineers.

Research and Development Scientists.

Plant and Operations Managers.

Project Engineers and Managers.

Technical Service Engineers.

Process Safety Engineers.

Junior and Senior Engineering Professionals.

TARGET SECTORS AND INDUSTRIES:

e Oiland Gas.
e Petrochemicals and Refining.

e Pharmaceuticals and Biotechnology.

Specialty and Fine Chemicals.

Food and Beverage Processing.

Water and Wastewater Treatment.

Plastics and Polymers Manufacturing.

www.bigben-training.com




Plant Operations and Production.
Project Management and Engineering.
Health, Safety, and Environment (HSE).
Technical and Process Support.

Capital Projects and Investment Planning.

COURSE OFFERINGS:

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

Develop and interpret Process Flow Diagrams (PFDs) and Piping and Instrumentation Diagrams (P&IDs).
Apply principles of mass and energy balance to complex chemical systems.

Design and analyze various types of chemical reactors and separation units.

Utilize pinch analysis and heat integration techniques for energy optimization.

Employ process simulation tools for steady-state and dynamic process modeling.

Implement advanced optimization strategies to improve process performance and profitability.
Conduct comprehensive process safety analyses, including HAZOP studies.

Evaluate the economic feasibility and sustainability of process designs.

Integrate green chemistry and engineering principles into new and existing processes.

COURSE METHODOLOGY:

The training methodology at BIG BEN Training Center is designed to foster a dynamic and engaging learning environment
that bridges theory and practice. This course utilizes a blended approach, combining expert-led presentations with
interactive workshops, group discussions, and detailed case study analyses from various industries. Participants will
engage in hands-on exercises that simulate real-world process design and optimization challenges, allowing them to apply
concepts in a practical context. Collaborative problem-solving sessions are a core component, encouraging the exchange
of ideas and experiences among peers. The instructor will facilitate these sessions, providing personalized feedback and
guiding participants toward innovative solutions. Emphasis is placed on critical thinking and strategic decision-making
rather than rote memorization. This immersive and participant-centered approach ensures that attendees not only grasp

the technical material but also develop the confidence and skills to implement these advanced techniques effectively

within their own organizations upon completion of the course.

COURSE AGENDA (COURSE UNITS):

UNIT ONE FUNDAMENTALS OF CHEMICAL PROCESS DESIGN

e Introduction to process design principles and hierarchy.
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e Introduction to process equipment speci

UNIT TWO REACTOR AND SEPARATION PROCESS DESIGN

e Principles of chemical reaction engineering and kinetics.

e Design and analysis of ideal and non-ideal reactors.

Selection criteria for different reactor types (CSTR, PFR, Batch).

Fundamentals of equilibrium-stage separation processes.

e Design principles for distillation, absorption, and stripping columns.

Advanced separation techniques including membrane separation and adsorption.

Process synthesis for reaction and separation systems.

UNIT THREE PROCESS INTEGRATION AND ENERGY OPTIMIZATION

¢ Introduction to process integration and energy efficiency.

e Fundamentals of heat exchanger design and network synthesis.

e Pinch analysis for setting energy targets and optimizing utility systems.

e Heat integration strategies for grassroots and retrofit projects.

o Design of utility systems including steam, cooling water, and refrigeration.
e Waste heat recovery technologies and applications.

e Mass integration and water network optimization.

UNIT FOUR PROCESS SIMULATION AND ADVANCED OPTIMIZATION

e Introduction to process modeling and simulation environments.

e Developing steady-state process simulations.

e Convergence techniques and troubleshooting simulation models.

e Introduction to dynamic simulation for process control and safety studies.
e Formulating and solving process optimization problems.

e Linear and non-linear programming techniques in process design.

e Data-driven modeling and optimization approaches.

UNIT FIVE PROCESS SAFETY, ECONOMICS, AND SUSTAINABILITY

o Inherent safety in process design principles.
e Hazard identification techniques (HAZID, What-if).
e Hazard and Operability (HAZOP) study methodology.

e Capital and operating cost estimation techniques.
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QUALIFICATIONS REQUIRED FOR REGIS O THIS COURSE?

There are no requirements.

HOW LONG IS EACH DAILY SESSION, AND WHAT IS THE TOTAL NUMBER OF TRAINING
HOURS FOR THE COURSE?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and interactive

activities, bringing the total duration to 20 - 25 training hours.

SOMETHING TO THINK ABOUT:

How can the principles of circular economy be fundamentally integrated into the initial stages of chemical process design,

rather than being an afterthought, to create inherently sustainable and profitable systems?

WHAT UNIQUE QUALITIES DOES THIS COURSE OFFER COMPARED TO
OTHER COURSES?

This course distinguishes itself by adopting a holistic and strategic perspective on chemical process design, moving
beyond the conventional focus on software proficiency. While many programs concentrate on the mechanics of simulation
tools, this training emphasizes the underlying engineering principles and critical thinking required to make sound design
decisions. It uniquely integrates the crucial pillars of process safety, economic viability, and environmental sustainability
into every stage of the design curriculum, reflecting modern industrial demands. Participants learn not just how to design
a process, but how to design a process that is inherently safer, more profitable, and environmentally responsible from its
conception. The curriculum is structured to build a deep conceptual understanding, from fundamental thermodynamics
and reaction kinetics to advanced optimization and process integration. By focusing on the 'why' behind the 'how,' the
course equips engineers with a versatile and future-proof skill set, enabling them to innovate and solve complex, multi-
faceted problems rather than merely executing routine calculations. This strategic approach fosters leadership and a

forward-thinking mindset essential for career advancement in the chemical industry.
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