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Course Description:

This course provides an in-depth understanding of Plant Simulation, Industrial 4.0, and loT
technologies in the context of smart manufacturing. It covers the theoretical concepts and practical
applications of Plant Simulation software, layout design, resource allocation, and the integration of
loT devices in industrial systems. Through hands-on exercises and case studies, students will gain the
necessary skills to optimize production processes, design efficient layouts, and leverage loT
technologies for improved performance in smart factories.

Course Objectives:

1. Introduce students to the principles and techniques of Plant Simulation and discrete event
simulation.

2. Familiarize students with Tecnomatix Plant Simulation software and its interface for modeling and
simulating manufacturing systems.

3. Develop students' understanding of layout design principles, resource allocation strategies, and
their impact on system performance.

4. Explore the concepts and applications of Industry 4.0 and loT technologies in smart
manufacturing.

5. Enable students to identify and evaluate real-world use cases of 10T in industrial settings.

6. Enhance students' practical skills in designing and implementing loT solutions for predictive
maintenance and supply chain optimization.

Course Outcomes:
By the end of this course, students will be able to:

1. Apply Plant Simulation software to model and simulate manufacturing systems for process
optimization.

2. Design and evaluate facility layouts using simulation techniques and industry best practices.
3. Optimize resource allocation and balance production lines to improve overall system performance.
4. Understand the fundamental concepts of Industry 4.0 and its impact on various industries.

5. Integrate loT devices, sensors, and actuators into manufacturing systems for real-time data
collection.

6. Analyse and interpret data from IoT devices to identify bottlenecks and optimize resource
allocation.

7. Utilize loT technologies for predictive maintenance and supply chain management in smart
factories.

8. Evaluate the security considerations and challenges associated with loT-based systems.



Student Assessments:
Assessment 1:

- Written Exam: This exam will assess students' theoretical knowledge of Plant Simulation, layout
design, resource allocation, Industry 4.0, and loT technologies.

Assessment 2:

- Practical Assignments: Students will complete practical assignments that involve using Tecnomatix
Plant Simulation software, designing layouts, optimizing resource allocation, and implementing loT
solutions for various industrial scenarios.

Unit 1: Introduction to Plant Simulation (6T+6P)

Theory component:

- Introduction to discrete event simulation

- Overview of Tecnomatix Plant Simulation software

- Basic elements and concepts of simulation modeling

- Model validation and verification techniques

Practical component:

- Familiarization with Tecnomatix Plant Simulation interface

- Creating and simulating a basic manufacturing system

- Analysing simulation results and identifying system behaviour
Unit 2: Layout Design and Resource Allocation (6T+6P)
Theory component:

- Layout design principles and strategies

- Determining optimal facility layout using simulation

- Resource allocation techniques and strategies

- Balancing production lines and workstations

Practical component:

- Designing layout models using Tecnomatix Plant Simulation

- Optimizing resource allocation and balancing production lines
- Analysing the impact of layout changes on system performance
Unit 3: Introduction to Industry 4.0 and loT (6T+6P)
Theory component:

- Overview of Industry 4.0 and its impact on industries

- Introduction to loT and its applications in smart manufacturing



- Building blocks of Industry 4.0: Additive manufacturing, AR/VR, and autonomous robots
- Big Data, Analytics, and the Cloud in Industry 4.0
- Cybersecurity considerations for loT-based systems
Practical component:
- Exploration of real-world examples of Industry 4.0 implementations
- Understanding loT devices and their functionalities
- Identifying loT use cases in smart manufacturing
- Hands-on experience with loT devices and their integration with manufacturing systems
- Discussion on cybersecurity challenges and hands-on exercises on securing loT systems
Unit 4: loT Technologies for Smart Manufacturing (6T+6P)
Theory component:
- Industrial 10T (lloT) and its role in smart factories
- loT-enabled devices, sensors, and actuators
- Communication protocols and networks for loT
- Wireless technologies in loT: Wi-Fi, Bluetooth, LoRaWAN
- Applications of 10T in predictive maintenance and supply chain management
Practical component:
- Setting up loT devices and sensors for data collection
- Configuring communication protocols and networks for loT connectivity
- Collecting and analysing real-time data from loT devices
- Hands-on experience with wireless loT technologies and protocols
- Implementing loT solutions for predictive maintenance and supply chain optimization
Unit 5: Case Study - Smart Factory Optimization
Theoretical Component:
- Case study overview: optimizing production processes in a smart factory
- Integration of loT devices for real-time data collection
- Analysing data to identify bottlenecks and optimize resource allocation
- Case study overview: optimizing supply chain processes using loT
- Integration of loT devices for energy monitoring and optimization
Practical Component:

- Designing a simulation model for the smart factory scenario



- Implementing loT-enabled sensors in the simulation

- Running simulations and analysing results

- Developing a simulation model for the supply chain scenario

- Integrating loT sensors to collect energy consumption data
Mandatory Project Work:

Students will undertake a mandatory project work that involves developing a simulation model of a
real-world manufacturing system, incorporating loT devices, and optimizing various parameters to
improve overall system performance. The project work will require students to apply the theoretical
knowledge and practical skills acquired throughout the course and present their findings in a
comprehensive report and presentation.

Industrial Case Studies (20):

1. Smart Factory Optimization: Improving production processes using real-time data collection and
resource optimization.

2. Supply Chain Management: Utilizing loT devices for efficient inventory tracking and demand
forecasting.

3. Energy Efficiency in Manufacturing: Optimizing energy consumption through loT-based monitoring
and analysis.

4. Predictive Maintenance: Using loT sensors to detect machine failures and schedule proactive
maintenance.

5. Quality Control and Inspection: Implementing loT-enabled systems for real-time quality
monitoring and defect detection.

6. Warehouse Automation: Enhancing warehouse operations using loT devices and autonomous
robots.

7. Asset Tracking and Management: Tracking and managing assets through loT-based solutions.

8. Human-Machine Collaboration: Examining the role of loT in enabling seamless collaboration
between humans and machines.

9. Remote Monitoring and Control: Enabling remote monitoring and control of industrial processes
using loT technologies.

10. Agile Manufacturing: Implementing loT and Industry 4.0 principles to achieve agile
manufacturing processes.

11. Digital Twin Technology: Creating digital replicas of physical systems for real-time monitoring and
optimization.

12. Cloud Computing in Manufacturing: Leveraging cloud platforms for data storage, processing, and
analysis in smart factories.

13. Robotics and Automation: Integrating loT and robotic systems to automate manufacturing
operations.



14. Data Analytics in Production Optimization: Using loT-generated data for advanced analytics and
process optimization.

15. Smart Packaging and Logistics: Applying loT technologies for smart packaging and efficient
logistics management.

16. Cybersecurity in Industrial loT: Addressing the security challenges and implementing robust
cybersecurity measures.

17. Sustainable Manufacturing: Leveraging loT and Industry 4.0 for eco-friendly and sustainable
manufacturing practices.

18. Customer-centric Manufacturing: Utilizing loT data to personalize products and tailor
manufacturing processes to customer needs.

19. Digital Supply Chain: Implementing loT and digital technologies to transform supply chain
operations.

20. Real-time Decision Making: Enabling real-time decision-making using loT data and advanced
analytics in manufacturing.



