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COURSE INTRODUCTION / OVERVIEW:

This comprehensive training course provides an in-depth exploration of the principles and practices essential for the
successful design, construction, and operation of modern cold storage facilities. In a world increasingly reliant on a secure
cold chain for food, pharmaceuticals, and other temperature-sensitive goods, mastering this field is critical for operational
efficiency, product integrity, and regulatory compliance. This program moves beyond basic concepts to deliver a holistic
understanding, integrating refrigeration science, architectural design, energy management, and operational logistics.
Participants will delve into key industry standards and literature, such as the guidelines provided in the "ASHRAE
Handbook—Refrigeration," a cornerstone resource for professionals in the field. The curriculum, expertly crafted by BIG
BEN Training Center, addresses the entire lifecycle of a cold storage facility, from initial site selection and thermal
envelope design to the implementation of advanced Warehouse Management Systems (WMS) and sustainable practices.
This course is designed to empower professionals with the technical knowledge and strategic insight needed to develop

facilities that are not only effective but also energy-efficient, safe, and prepared for future industry challenges.

TARGET AUDIENCE / THIS TRAINING COURSE IS SUITABLE FOR:

Facility Managers and Engineers.

Cold Storage Operations Managers.

Supply Chain and Logistics Professionals.

Project Managers in Construction and Engineering.

Quality Assurance and Control Specialists.

Refrigeration Technicians and System Designers.

Architects and Civil Engineers specializing in industrial buildings.

Regulatory and Compliance Officers.

Business Owners and Investors in the cold chain sector.
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TARGET SECTORS AND INDUSTRIES:

e Food and Beverage Production and Distribution.

Pharmaceutical and Biotechnology Industries.

Third-Party Logistics (3PL) and Warehousing.

Agriculture and Horticulture.

Seafood and Meat Processing.

Retail and Supermarket Chains.

Chemical and Specialty Materials Manufacturing.

Governmental bodies, including food safety agencies and port authorities.

TARGET ORGANIZATIONS DEPARTMENTS:

e Operations and Facility Management.

e Engineering and Maintenance.

e Logistics and Supply Chain Management.
e Quality Control and Assurance.

e Project Management and Capital Projects.
e Health, Safety, and Environment (HSE).

e Procurement and Sourcing.

e Research and Development.
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COURSE OFFERINGS:

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

e Analyze the fundamental principles of thermodynamics and refrigeration cycles.

Design an optimal thermal envelope, including insulation, vapor barriers, and flooring.

e Select appropriate refrigeration systems and components based on load calculations and product requirements.

o Develop energy-efficient strategies to reduce operational costs and environmental impact.

e Implement effective warehouse layouts and material handling solutions for cold environments.

e Ensure compliance with critical safety standards, including Process Safety Management (PSM) for ammonia systems.

e Integrate modern technologies like Warehouse Management Systems (WMS) and loT for enhanced monitoring and
control.

e Create robust maintenance plans to ensure system reliability and longevity.

o Navigate the regulatory landscape governing food and pharmaceutical storage.

e Evaluate future trends in cold storage, including automation and sustainable refrigerants.

COURSE METHODOLOGY:

The training methodology employed by BIG BEN Training Center is designed to foster a dynamic and immersive learning
environment that bridges theory with real-world application. This course utilizes a blended approach, combining expert-
led presentations with highly interactive sessions. Participants will engage in detailed case study analyses of successful
and challenging cold storage projects from around the globe, allowing them to dissect complex design and operational
decisions. Collaborative group workshops will focus on practical exercises such as performing basic heat load calculations,
designing a functional warehouse layout, and developing a Hazard Analysis and Critical Control Points (HACCP) plan.
Interactive simulations will challenge attendees to solve common operational issues, from temperature excursions to
equipment failures, in a risk-free setting. The program emphasizes peer-to-peer learning through structured discussions
and knowledge-sharing sessions. Continuous feedback is provided by the instructor to ensure concepts are thoroughly
understood and can be confidently applied in the participant's professional context. This hands-on, problem-solving

approach ensures that learning is not just absorbed but is also retained and immediately applicable.
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COURSE AGENDA (COURSE UNITS):

UNIT ONE: FUNDAMENTALS OF REFRIGERATION AND COLD CHAIN MANAGEMENT

Introduction to the global cold chain and its importance.

Principles of thermodynamics and heat transfer.

Understanding the vapor-compression refrigeration cycle.

Properties and applications of common and natural refrigerants (Ammonia, CO2, Freons).
Psychrometrics and its role in cold storage environments.

Introduction to food safety and HACCP principles.

Regulatory overview for temperature-sensitive products.

UNIT TWO: STRATEGIC DESIGN OF COLD STORAGE FACILITIES

Site selection criteria and logistical considerations.

Designing the building envelope: insulation panels, vapor barriers, and roofing.
Specialized floor design for low-temperature environments.

Design of refrigerated docks, vestibules, and high-speed doors.

Load calculations for refrigeration systems.

Structural considerations for racking and equipment.

Fire protection and life safety systems in cold storage.

UNIT THREE: REFRIGERATION SYSTEMS AND ENERGY MANAGEMENT

Types of refrigeration systems: direct expansion, flooded, and secondary loop.
Selection of key components: compressors, condensers, and evaporators.
Piping design, installation, and insulation best practices.

Refrigeration control strategies and automation.

Energy efficiency measures and performance optimization.

Waste heat recovery and sustainable energy integration.

Introduction to Process Safety Management (PSM) for ammonia refrigeration.
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UNIT FOUR: OPERATIONS AND WAREHOUSE MANAGEMENT

e Optimizing warehouse layout and product flow.

Selection of racking systems and material handling equipment (MHE).

Warehouse Management Systems (WMS) for cold chain logistics.

Inventory management techniques: FIFO, LIFO, and traceability.

Temperature and humidity mapping, monitoring, and data logging.

Sanitation, pest control, and hygiene protocols.

Managing personnel and productivity in a cold environment.

UNIT FIVE: MAINTENANCE, COMPLIANCE, AND FUTURE TRENDS

¢ Developing a preventive and predictive maintenance program.

Troubleshooting common refrigeration system failures.

Ensuring compliance with food safety and pharmaceutical regulations.

Ammonia safety protocols and emergency response planning.

The role of IoT, Al, and automation in modern cold storage.

Advances in sustainable refrigeration and green building design.

e Course review, final assessment, and action planning.

FAQ:

QUALIFICATIONS REQUIRED FOR REGISTERING TO THIS COURSE?

There are no requirements.

HoOW 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:

Considering the global push for sustainability, how can the high energy consumption of a cold storage facility be

reconciled with the principles of a circular economy and net-zero emissions goals?
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WHAT UNIQUE QUALITIES DOES THIS COURSE OFFER COMPARED TO

OTHER COURSES?

This training course distinguishes itself through its holistic and integrated A-to-Z lifecycle approach to cold storage
facilities. While many programs focus narrowly on either refrigeration mechanics or warehouse logistics, this course
synthesizes these critical domains with architectural design, energy management, regulatory compliance, and future-
forward technologies. It moves beyond theoretical knowledge by grounding every module in practical application, using
real-world case studies to illustrate the complex interplay between design choices and operational outcomes. A significant
differentiator is the strong emphasis on energy efficiency and sustainability, addressing the industry's most pressing
challenge of balancing high energy demand with environmental responsibility. Participants will not only learn how to
select a refrigeration system but also how to optimize it for minimal environmental impact and operational cost.
Furthermore, the curriculum is meticulously structured to build knowledge progressively, from the fundamental laws of
thermodynamics to the sophisticated application of loT and automation, ensuring a comprehensive and lasting

understanding for professionals at all levels of expertise.
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