
 

 

Unit 16:   Thermal Process Design and 
Management 

Level:          4  

NLH:           40  

Value:          4  

 

This unit is internally set and internally assessed 

Unit aim 

The aim of this unit is to further develop learners understanding of concepts introduced in 
Unit 2 Advanced Food Hygiene.  At the end of this course of study it is expected that the 
learner will understand and be able to assess various processing methods and will be able 
to conduct measurements and make reliable calculations of thermal processes. They will 
also be equipped to investigate and report process deviation and make recommendations 
about process adjustment and re-processing decisions. They will also understand the 
importance of verifying temperature distribution after any changes of equipment layout and 
the need for periodic validation of both temperature distribution and heat penetration.  

Unit introduction  

This unit specifically deals with the preservation of food using heat. It describes the 
differences between sterilisation and pasteurisation and a description of the various methods 
of applying heat to different foods. Thermal processing is affected by various factors 
including the nature of the food material, the choice of packaging, the heating medium and 
the method of processing. The history and development of the established methods of 
packaging and sterilising foods and the conventions used for calculating sterilisation and 
pasteurisation values are described and explained. There are also descriptions of each of 
the different systems used to sterilise and pasteurise foods.  

. 



 

 

Outcomes of learning and assessment criteria  

To pass this unit, the learner needs to demonstrate that they can meet all the outcomes 

of learning. The assessment criteria determine the standard required to achieve the unit.  

 

Outcomes of learning Assessment criteria 

1 Understand the 

purpose of thermal 

processing and the 

types of food 

products and 

packaging used to 

keep food safe and 

prevent spoilage. 

1.1 explain the importance of accurate temperature 

measurement and the impact of errors on time temperature 

integration. 

. 

1.2 explain need for specific risk assessments for each food 

when deciding the temperature controls that should be 

applied. 

1.3 analyse the reasons why changes in supply can alter risk 

and provide suggestions about how these risks can be 

reduced or minimised. 

2 Understand the 

principles of 

thermal transfer 

and methods used 

to measure and 

verify safe thermal 

processes. 

 

2.1 explain the food safety risks associated with temperature 

changes and the different effects on different types of foods. 

2.2 explain the relationship between food safety and food 

spoilage.  

2.3 evaluate the uses of microbiological testing as a tool for 

investigating problems caused by temperature deviations. 

3 Evaluate the 

various methods of 

applying a thermal 

process and the  

3.1 evaluate the costs of implementing a system for cold chain 
management and the influence of scale, choice of 
construction materials, location and layout. 

. 

3.2 explain what checks should be conducted during the 

installation of temperature control systems. 

3.3 evaluate the benefits of the various options for temperature 
monitoring and the need for alarm systems. 

4 

Understand the 

need for security 

and segregation of 

various foods and 

drinks and be able 

to describe 

systems to achieve 

this. 

4.1 evaluate the cross contamination risks associated with 

chilled storage and consider the methods used to  minimise 

them. 

 

4.2 evaluate the specific risks associated with batched 
materials, and unwrapped materials e.g. fresh fruit and 
vegetables. 



 

 

Unit Content  

1 What is thermal processing?  

 How does cooking stop spoilage? 

 Canning   

 Can making and double seaming 

 Bottles and jars 

 Flexible packaging 
 

2 How much heat is enough heat?  

 High and low acid processing 

 Heat penetration measurement 

 Temperature distribution 
 Heat transfer media 

 

3 Continuous processing systems  

 Horizontal baths 

 Horizontal showers 

 Hydrostatic cookers 

 General points about continuous systems 
 Aseptic filling systems 

 

4 Batch processing systems  

 Vertical steam retorts 

 Horizontal steam retorts 

 Crateless retort system ( Malo) 

 Air/steam retorts 

 Superheated shower systems 
 Superheated full water immersion 

 Control of loading and unloading 
 

5 Packaging changes during heating and cooling 

 Cooling water control 

 Pressure changes during transition from heating to cooling 

 Post process storage controls for heat preserved foods 



 

 Information for tutors  

Essential requirements 

There are no essential elements for this unit. 

 

Delivery  

This is a self managed leaning programme where the learner is entirely in control of the pace 
of learning and the stage at which they receive assessment.  This method of delivery has 
been chosen because it allows learners maximum flexibility to programme their study around 
any other work or home commitments. The learning materials are provided as a set of notes 
that can be combined with other modules in a learning programme to provide a systematic 
and comprehensive set of reference documents. There is no time limit for the completion of 
the programme but it is expected that each module would be assessed within a 12 month 
period. Circumstances and possible exceptions to his operational limit would be considered 
on a case by case basis.  The main reason for the 12 month limit is that the printed learning 
material is reviewed along with feedback from assessors and learners once per year by an 
editorial board who update the material to ensure currency and relevance.  

The notes provided are self contained and provide guidance on the sustainable development 
of food supplies and the responsible use of resources. The examples used to illustrate 
operational implementation of good practice are intended to help the learner to think about 
the underlying principles within the materials and to apply them to real world situations. The 
leaning is entirely desk based with the learner expected to read and understand the material 
provided. There is guidance to reference material that can be used to read around the 
subject and a list of assessment criteria at the end of the module that the learner can use to 
conduct self assessment before they ask for assessment. Learning groups are not organised 
within the programme but cooperation of learners is not discouraged in any way, in some 
cases it can be very beneficial for groups of students to discuss and compare views. 

Contact telephone numbers and an e-mail address is provided for learners who may be 
experiencing difficulties with the material, wish to provide feedback or have a complaint 
about the programme. All contacts are recorded and where appropriate, investigated and/or 
referred to the editorial board for consideration during the annual review of the leaning 
materials.  

 

Assessment 

Assessment is by multiple choice questionnaire and an open book assessment interview. 
The aim of the assessment is not to gauge the learner’s ability to retain facts and figures but 
their understanding of the information provided and knowledge of where to find detail should 
this be required. The assessment interview may be organised using electronic VOI Protocols 
(Skype or similar), telephone or as a face to face meeting.  

 

When the learner is confident that they understand the unit materials he/she sends the 
written assignment to the program manager and an assessor is assigned. The assessor is 
selected from the Institute of Food Science and Technology register of assessors and 
mentors. This is a list of food industry professionals who have their qualifications, 
background and experience assessed once per year and are recognised experts in specific 
food industry sectors. Once an assessor has been assigned he/she arranges a mutually 
convenient time to arrange the multiple choice exam.  The final stage of the assessment 
process takes place when the assessor marks the exam and conducts the closing interview. 



 

 

The multiple exam includes questions relating to the impact of temperature on microbiology, 
the chemical nature of the food (1.1-1.3) and the legal limits for temperature control of foods. 
The exam also includes questions about risk assessment in relation to temperature control 
and failures to control temperature at the various stages of manufacture, storage, transport 
and delivery of foods( 2.1 and 2.2). The strategy for investigating problems or suspicions of 
temperature control problems (2.3) is also included in the examination and learner 
understanding of this aspect of the material will be assessed at interview. There are 
questions relating to the design, specification, commissioning and management of 
temperature control facilities (3.1-3.3) and these will also be covered during the assessment 
interview. The learners ability to deal with specific difficulties of segregating and managing 
foods to prevent cross contamination and avoid compromising temperature control are 
assessed using a scenario set by the assessor during interview. 

In the case of this unit the time taken for this assessment should be at least 30 minutes and 
no more than 45 minutes long. The assessor is required to record the assessment and send 
it to the program manager with a recommendation that the learner has passed the unit or 
has been unsuccessful. The results of the assessment are reported to the learner within 1 
week.      

 

Suggested resources 

 

BRC  Global Standard for Food Safety Issue 6  July 2011 ISBN 9780117069671 

 

International Food Standard version 6 July 2011, www.ifs-certification.com 

 

Food & Drink Good Manufacturing Practice 6th edition (2013), Wiley-Blackwell, Institute 

of Food Science and Technology (IFST) 

 

Guidelines for the safe production of Heat Preserved Foods (2000),TSO, Department of 

Health 

 

Food Preservation: an introduction, Campden BRI Key Topic No 9 (2004) 

 

Fermentation and Food Safety, MR Adams and MRJ Nout, Aspen (2001),  ISBN 

0834218437  

 

Food Preservation process design, DR Heldman, Academic Press (2011), ISBN 

9780123724861 

 


