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Agenda

1. Introduction to European Hygienic Engineering Design Group

2. Efficiency and Efficacy 

▪ Trade-off

▪ Case studies

3. Hygienic Design 

▪ Risk Management Approach

▪ Risk Assessment and Mitigation examples



Building and 
Equipment 

manufacturers

Service providers 
to the

food industry

Public health 
authorities and 
governmental 
organisations

Food producers

Research 
institutes

and universities

Platform

The platform to discuss and define hygienic design and engineering requirements to 

manage food safety and quality, efficiency and sustainable operations

Who is EHEDG?
European Hygienic Engineering & Design Group (EHEDG) founded in 1989 as a non-

profit consortium
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Some of our members



Uniqueness of EHEDG

Comprehensive 

Guidelines 

Holistic approach

Addressing 

hygienic 

design challenges

Worldwide 

presence 

and recognition 

Collaborative 

approach 

Hands on 

Trainings and 

education 



▪ Cleaning & 

Disinfection

▪ Cleaning in 

Place

▪ Cleaning 

Validation

▪ Foreign Bodies

▪ Tank Cleaning

Focus areas of Working Groups

▪ Air Handling

▪ Building Design

▪ Water 

Management

▪ Design 

Principles

▪ Hygienic 

Integration 

Systems

▪ Lubricants

▪ Materials of 

Construction

▪ Welding

▪ Dry Materials 

Handling
▪ Packaging 

Machinery

General 

Principles, 

Materials, 

Surfaces

Factory 

Design Incl. 

Design of 

Utility 

Systems

Closed 
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for Dry 

Particulate 
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Packaging 

Machinery 

Incl. Filling 

Machinery
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Validation



▪ Chocolate

▪ Fish processing

▪ Meat 

processing

Focus areas of Working Groups

▪ Mechanical 

Seals

▪ Pumps, 

Homogenizers 

and Dampening 

Devices

▪ Sensors

▪ Separators

▪ Valves

▪ In-place 

cleanability

▪ In-line sterilizability

▪ Bacteria-tightness

▪ Pipe couplings

▪ Bacterial 

impermeability

▪ Open Process 

Equipment 

Cleanability

▪ Bakery 

Equipment

▪ Conveyor 

Systems

▪ Continuous 

Pasteurization

▪ Continuous 

UHT 

Sterilization

▪ Continuous 

/Semi Flow 

thermal 

treatment

Heat 

Treatment

Open 

Equipment

Closed 

Equipment 

for Liquid 

Food

Test 

Methods
Product 

Line
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EHEDG – European based – global reach

EHEDG Head Office, 

Amsterdam, Netherlands



Learning opportunities: EHEDG Webinars

Sign-up here 

https://www.ehedg.org/news-events/events-activities/webinars
https://www.ehedg.org/news-events/events-activities/webinars
https://www.ehedg.org/news-events/events-activities/webinars


EHEDG Publications EHEDG LinkedIn Page EHEDG Newsletter

EHEDG Communication

https://www.ehedg.org/news-events/publications/ehedg-connects-magazines/yearbook-2023
https://www.linkedin.com/company/ehedg
https://www.linkedin.com/company/ehedg
https://www.linkedin.com/company/ehedg
https://www.linkedin.com/company/ehedg
https://www.linkedin.com/company/ehedg
https://www.ehedg.org/news-events/ehedg-connects/ehedg-newsletter
https://www.ehedg.org/news-events/ehedg-connects/ehedg-newsletter


EHEDG Regional Section SA

Venue Cape Town

Course Dates
09 - 11 November 2026
https://www.enterprises.up.ac.za/course/advanced-course-in-hygienic-engineering-and-design

Venue Pretoria

Course Dates
22 - 24 June 2026
https://www.enterprises.up.ac.za/course/advanced-course-in-hygienic-engineering-and-design-pretoria

ADVANCED COURSE IN HYGIENIC ENGINEERING AND DESIGN
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Hygienic Design

Efficiency and Efficacy 
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Efficiency vs Efficacy trade-off

Parameter Impact on Efficacy Impact of Efficiency

Temperature Improvement Higher costs

Chemical conc./Chemistry To optimum, than plateau Wastage reduced

Time Improve to optimum Longer down time

Flow Critical for soil removal Increased pump energy



Efficacy - integrated approach
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Equipment & Facilities 

Design

• Construction material, surface finish

• Hygienic Design Criteria

• Line layout

Influence of Process 

Design on Soil

• Soil characteristic & amount

• Run Length

Cleaning Process

• Time

• Temperature

• Mechanical action

• Detergent type and concentration



Efficiency – maintaining validated efficacy

16

Hygienic design is a prerequisite for efficient and sustainable cleaning.



Cleaning Validation Process
“V”-model: Project stages with various qualification and validation steps.
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The cleaning 

requirement and its 

validation should 

be translated to the 

design 

specification, e.g. 

CIP related 

installations, 

monitoring probes 

etc..

Design Phase

Qualification



Documented Benefits of Hygienic Design
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Water Usage: Companies consistently see 20–40% 
reduction in CIP water use

Energy: Heating less water (or pumping less through CIP) cuts steam or 
electricity consumption.

Chemicals: Reduced cleaning agents (up to 50% less) because of 
quicker, more thorough coverage.

Labour: Fewer cleaning hours or manual interventions.

Maintenance: Longer equipment life, fewer part replacements, more 
time in operation.

Waste Handling: Fewer by-products and lower disposal costs.



Documented Cost Savings & ROI
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30% reduction in CIP water use, shorter CIP cycles also meant energy savings, less 
chemical usage due to more efficient cleaning.

Nestlé Dairy Facility

1

Product yields increase by 2–5%, because leftover beer in the lines could be reclaimed, 
water needed for flushing lines decreased significantly.

GEA Brewery Implementation

2

Fewer cleaning hours, lower maintenance labour, and spare-part costs. Longer intervals 
between major overhauls. Equipment lifespans increased by several years.

Retrofit Meat Processing Plant

3

Downtime between production runs dropped by 15–20%, due to shorter CIP cycles. More 
predictable maintenance schedule, reducing unplanned stoppages.

Krones Beverage Processing Line: 

4

Reduced risk of chemical exposure for operators, lower volume of cleaning chemicals due 
to more effective use of targeted sprays.

Tetra Pak CIP system in confectionery plant: 

5



Hygienic Design

Risk Management - Intergrated Approach



Hygienic design objectives



Hygienic Design Principles



Hygienic Design Approach



Hygienic Design Physical Life Cycle 



Hygienic Design Risk Assessment 



Hygienic Design Risk Reduction/Elimination 



Hygienic Design Reporting 



HDRM – Appendixes GL58



HDRM - Examples



HDRM Example



Root Causes:

▪ Non-drainable surfaces 

▪ Hard-to-clean zones 
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Risk Assessment and Mitigation
Situation:

Microbiological Spread linked to: 

▪ Poor hygienic practices 

▪ Equipment design limitations 

Improvements:

▪ Sloped, drainable surfaces 

▪ Hygienic piping (no dead legs) 

▪ Improved cleanability 



Improvements:

▪ Smooth welds and polished surfaces 

▪ CIP-optimised flow velocities 

▪ Elimination of dead legs 
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Risk Assessment and Mitigation
Situation:

Biofilms formed inside: 

▪ Milk pipelines 

▪ Bulk tanks 

Persistent contamination over time 

Route Cause:

Biofilms act as reservoirs of pathogens

Poor design (crevices, rough surfaces) promotes 

attachment



Airborne

• Microorganisms fly 
as passengers on 
dust particles/ 
aerosols

• High pressure 
spray!

!

Risk Assessment and Mitigation



Good examples Bad examples

Risk Assessment and Mitigation



Rinse cleaning Low impact cleaning High impact cleaningMedium impact cleaning

Efficiency and Efficacy – CIP Optimization
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I II III IV

Chemicals / Time / Water
Mechanical force

Courtesy GEA



1. Hygienic Design principles

2. Hygienic Design criteria for CIP Installations

3. Design of closed equipment for processing of liquid food products

4. Design of valves, pumps and pipe couplings.

5. Treatment of Stainless Steel Surfaces

6. Design and construction of materials for equipment in contact with food

7. CIP process validation 

Other factors

1. Soiling and soil composition

2. Microbiological fouling

3. Detergent chemistry

4. Cleaning methodology basic and specialized

Hygienic Design criteria relevant to CIP

Practical Applications – SA :CIP Efficacy and Efficiency
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Practical Applications – SA :CIP Efficacy and Efficiency

1. Hygienic Design principles

2. Hygienic Design criteria for CIP Installations

3. Design of closed equipment for processing of liquid food products

4. Design of valves, pumps, pipe couplings and homogenizers.

5. Treatment of Stainless Steel Surfaces

6. Design and construction of materials for equipment in contact with food



EHEDG Head Office

Karspeldreef 8, 1101CJ Amsterdam, Netherlands 

office@ehedg.org
+31 610 216 958

EHEDG SA

Peet Grobler, Chair Regional section SA:

Sentratek
peet.grobler@oftgroup.co.za

083 301 8033

Anne Wallis, Secretary EHEDG SA:
anne.wallis@sentratek.co.za

081 270 1990

mailto:office@ehedg.org
mailto:peet.grobler@oftgroup.co.za
mailto:anne.wallis@sentratek.co.za
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