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Course Introduction

Advanced thermal process calculation for low-acid foods plays a vital role in ensuring global food safety,
maintaining nutritional quality, and complying with international regulations. With the rise of ready-to-eat
and shelf-stable food products, industries require highly skilled professionals who can design and validate
thermal processes to guarantee microbial safety while optimizing production efficiency. Advanced Thermal
Process Calculation for Low-Acid Foods Training Course integrates modern food engineering principles,
process optimization tools, and safety protocols to build technical expertise in sterilization, heat transfer,
and process validation for low-acid foods.

The program is designed to provide participants with practical skills, in-depth technical knowledge, and
exposure to real-world industry practices. Through lectures, analytical case studies, simulations, and
applied calculations, learners will master advanced techniques for heat penetration testing, FO value
determination, microbial inactivation, and regulatory compliance. By bridging theory with practice, this
training ensures participants can confidently implement efficient, safe, and sustainable thermal processing
methods that meet both consumer and industry demands.

Programme Curriculum

Advanced Thermal Process Calculation for Low-Acid Foods Training Course

Introduction

Advanced thermal process calculation for low-acid foods plays a vital role in ensuring global food safety,
maintaining nutritional quality, and complying with international regulations. With the rise of ready-to-eat and
shelf-stable food products, industries require highly skilled professionals who can design and validate thermal
processes to guarantee microbial safety while optimizing production efficiency. Advanced Thermal Process



Calculation for Low-Acid Foods Training Course integrates modern food engineering principles, process
optimization tools, and safety protocols to build technical expertise in sterilization, heat transfer, and process
validation for low-acid foods.

The program is designed to provide participants with practical skills, in-depth technical knowledge, and

exposure to real-world industry practices. Through lectures, analytical case studies, simulations, and applied

calculations, learners will master advanced techniques for heat penetration testing, FO value determination,

microbial inactivation, and regulatory compliance. By bridging theory with practice, this training ensures

participants can confidently implement efficient, safe, and sustainable thermal processing methods that meet
both consumer and industry demands.

Course Objectives
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Understand the fundamentals of advanced thermal process calculations for low-acid foods
Apply mathematical models for microbial inactivation and lethality values

Perform heat penetration testing and cold spot analysis

Design and validate safe process schedules for low-acid foods

Evaluate deviations in thermal processing and apply corrective measures

Interpret FDA, USDA, and Codex regulatory requirements

Analyze the impact of process variables on food quality and safety

Utilize predictive modeling tools for process optimization

Conduct container performance testing during thermal processing

Integrate sustainability and energy efficiency into thermal process design

. Prepare audit-ready documentation for compliance and validation
. Apply risk-based approaches for identifying and controlling process hazards
. Learn from case studies of real-world process failures and solutions

Organizational Benefits

Assurance of compliance with international food safety regulations
Improved consumer trust in product safety and reliability

Cost savings from optimized process efficiency

Strengthened internal quality management systems

Reduced risks of product recalls and foodborne illness outbreaks
Extended shelf-life of products through effective sterilization
Enhanced technical competency of staff and production teams
Improved energy efficiency and sustainability in operations
Competitive market positioning through regulatory expertise
Stronger preparedness for external audits and inspections

Target Audiences
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Food process engineers

Quality assurance managers

Regulatory compliance officers

Production supervisors and plant managers

Research and development scientists

Food safety auditors and consultants

Packaging engineers and technologists

Graduate students specializing in food science and technology



Course Duration: 10 days
Course Modules
Module 1: Fundamentals of Thermal Processing

¢ Basic principles of heat transfer and microbial inactivation

Understanding low-acid food safety risks

Role of sterilization in food preservation

Overview of equipment used in thermal processing

Regulatory frameworks influencing process design

e Case study: Microbial spoilage in improperly sterilized canned vegetables

Module 2: Microbial Heat Resistance and Kinetics

e Thermal resistance characteristics of spoilage organisms
Understanding D-values and Z-values

Kinetics of microbial death in food systems

Factors affecting microbial resistance during processing
Applications in designing safe processes

Case study: Clostridium botulinum resistance in low-acid foods

Module 3: Heat Penetration Testing

e Techniques for conducting heat penetration studies
Cold spot identification in containers

Recording and interpreting temperature data
Impact of product composition on heat transfer
Practical considerations in test design

Case study: Heat penetration in condensed soups

Module 4: Process Lethality and FO Value Calculations

o Calculating process lethality for different microorganisms
Determining FO values in real processes

Relationship between time, temperature, and microbial inactivation
Applications in commercial sterilization schedules

Importance of process validation in practice

Case study: Underprocessed canned tuna investigation

Module 5: Thermal Death Time Studies

e Methods of generating TDT curves

Interpretation of survivor curves in thermal processes
Applications in process design and optimization

Comparison across microorganisms and product types
Integration into food safety management systems

Case study: Survival curve misinterpretation in tomato puree

Module 6: Process Schedule Design and Validation

e Developing schedules for low-acid food sterilization



Verifying compliance with regulatory requirements
Role of process authorities in validation

Identifying and mitigating process deviations
Standard operating procedures for validation testing
e Case study: Validation of retort process for baby food

Module 7: Container and Packaging Considerations

e Common container types used in low-acid foods

Physical and chemical resistance of packaging materials
Testing for integrity under high temperatures

Effect of container dimensions on heat penetration

Advances in smart packaging technologies

Case study: Packaging failure during sterilization of ready meals

Module 8: Process Deviations and Corrective Measures

e Common causes of process deviations

¢ Risk assessment for food safety during deviations
Documentation and reporting protocols

Corrective and preventive actions in manufacturing plants
Regulatory guidance for deviation handling

Case study: Corrective measures in a thermal process deviation

Module 9: Computational and Predictive Modeling

e Use of modeling software in process design

Simulation of microbial inactivation patterns

Predictive models for process optimization

Validating models with experimental data

Industry application of digital twins in processing plants
Case study: Simulation-based validation in retort operation

Module 10: Energy Efficiency and Sustainability

e Energy demands in thermal processing systems

Optimizing equipment for energy savings

Sustainable practices in thermal food processing

Reducing carbon footprint in food manufacturing

Balancing efficiency with safety in process design

e Case study: Energy optimization in large-scale sterilization plants

Module 11: Nutritional and Quality Considerations

Effects of heat treatment on vitamins and nutrients

Sensory changes during sterilization

Balancing safety with quality in thermal processing

Strategies to minimize nutrient loss

Consumer perception and product acceptance

e Case study: Vitamin degradation in fruit-based low-acid foods

Module 12: Risk-Based Food Safety Approaches



Hazard identification in thermal processing
Application of HACCP principles

Linking process deviations to risk levels

Control measures in sterilization environments

e Role of risk-based approaches in regulations

e Case study: HACCP analysis of retort processing line

Module 13: International Regulatory Standards

e FDA, USDA, and EU requirements for low-acid foods

e Codex Alimentarius guidelines

Compliance with export market requirements

Role of process authorities in certification

e Documentation requirements across regions

e Case study: International compliance challenges in canned fish

Module 14: Documentation and Audit Preparation

e Preparing thermal process documentation

Key audit requirements for low-acid food facilities
Recordkeeping for compliance validation

Best practices in audit preparation

Integrating digital tools for record management

Case study: Audit readiness in a multinational food plant

Module 15: Case Studies and Industry Applications

e Review of historical process failures

Lessons from regulatory enforcement actions

Best practices in corrective actions

Successful process validation examples

Global perspectives on thermal food safety challenges

Case study: Multi-national recall due to process miscalculation

Training Methodology

¢ Instructor-led technical lectures with real-world examples
Hands-on process calculations and simulations

Practical laboratory demonstrations

Group case study discussions and problem-solving
Role-playing scenarios for regulatory compliance exercises
Use of software tools for predictive modeling and validation

Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797

Certification
Upon successful completion of this training, participants will be issued with a globally- recognized certificate.

Tailor-Made Course
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We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training Certificate
c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon
successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to FINESKILL TRAINING
CENTER account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location Price

10 Aug 2026 21 Aug 2026 Online $2,200
17 Aug 2026 28 Aug 2026 Online $2,200
24 Aug 2026 04 Sep 2026 Online $2,200
31 Aug 2026 11 Sep 2026 Online $2,200
07 Sep 2026 18 Sep 2026 Online $2,200
14 Sep 2026 25 Sep 2026 Online $2,200
21 Sep 2026 02 Oct 2026 Online $2,200
28 Sep 2026 09 Oct 2026 Online $2,200

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/advanced-thermal-process-calculation-for-low-acid-foods-training-course

