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2. Efficiency and Efficacy
= Trade-off
= Case studies

3. Hygienic Design
= Risk Management Approach
= Risk Assessment and Mitigation examples



Who is EHEDG?

European Hygienic Engineering & Design Group (EHEDG) founded in 1989 as a non-
profit consortium

Research
Institutes

and universities

Food producers

Building and Service providers Public health
Equipment to the authorities and
manufacturers food industry governmental
organisations
Platform

The platform to discuss and define hygienic design and engineering requirements to
manage food safety and quality, efficiency and sustainable operations



Some of our members
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Uniqueness of EHEDG

Comprehensive Collaborative
Guidelines approach
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Hands on Addressing

Trainings and hygienic
education design challenges

Worldwide
presence

and recognition

Holistic approach
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Focus areas of Working Groups

Pr|n0|ples
) Materlals

Design
Principles
Hygienic
Integration

Systems
Lubricants
Materials of

Construction
Welding

General v i f, #

)¢

W JFactory
Design Incl.
Design of ,
Utility

N

= Air Handling

= Building Design

= Water
Management

/. Closed” *
e Equipment .">

(" Wfor Dry
(" Particulate .,

Material : /

R

= Dry Materials
Handling

= Packaging
Machinery

Cleaning &
Disinfection
Cleaning in
Place
Cleaning
Validation
Foreign Bodies
Tank Cleaning
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In-place
cleanability

In-line sterilizability
Bacteria-tightness

Pipe couplings
Bacterial
impermeability
Open Process
Equipment
Cleanability

:’Eqmpment

— Methods____. -

T —

& - 3
Closed

Mechanical
Seals
Pumps,

Homogenizers
and Dampening
Devices
Sensors
Separators
Valves

Focus areas of Working Groups

= Bakery
Equipment

= Conveyor
Systems

Continuous
Pasteurization
Continuous
UHT
Sterilization
Continuous

/Semi Flow
thermal
treatment

Chocolate

Fish processing

Meat
processing



EHEDG Guideline Overview
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EHEDG Head Office,
Amsterdam, Netherlands

B EHEDG Regional Section (local team)
B EHEDG Members Headquarters *




WEBINAR

27-01-2026

Hygienic Design for Safe Dry Processes |

New EHEDG Webinar

Read more =

WEBINAR

23-10-2025

Keep It Running, Keep It Safe: Building
Works During Food Production | New EHEDG
Webinar

Sign-up here

WEBINAR

24-09-2025

Hygienic Design of Separators in Dairy
Processing | New EHEDG Webinar

Read more 9

WEBINAR

15-07-2025

Hygienic Design Risk Management: Industry

Challenges | New Webinar

Read more <



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
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EHEDG Publications

Yearbook

European Hygienic Engineering & Design Group

European Hygienic Engineering & Design Group (EHEDG)

Edite

Make 2025 the Year of Growth — Register now for one of the EHEDG
Fundamental Hygienic Design Online Courses

As we move further into 2025, it's the perfect time to turn your New Year's
resolutions into action. If expanding your knowledge and tackling new challenges
is on your list, the EHEDG Fundamental Hygienic Design Online Courses (taught
in English) 1s the ideal place to start.

The upcoming sessions will be held on 20 March, 20 May, 15 September, and 4
December 2025.

@ Formau Online, interactive, and practicalx

* EHEDG Authorised Trainer: Dr Alan Friis, a recognised expert with over 25
years of experience in hygienic design. food safety. and engineering.

This course offers a practical introduction to hygienic design, empowering
professionals in quality assurance. technical sales. management. and support
functions to improve food safety and product guality—no prior experience

necessary.

N Read more about the course here: hitps://Inkd.in/e7NPrjFZ
Register here: https://Inkd.in/eE4MSpN3
#EHEDG #HygienicDesign #FoodSafety #ProfessionalDevelopment

EHEDG Fundamental
Hygienic Design Online
Courses

Ct) English S"z Online
@,ﬂ- >

B AM-5PM

8 AM - 5PM

B8AM -5 PM

8 AM - 5 PM

Registeration link in description

o0 2 ts

& Like & Comment > Share

EHEDG LinkedIn Page

2024 has been a remarkable year of growth for EHEDG, driven by our volunteers
acrgss the world. We were thrilled to weicome 93 new members, bringing fresh
perspectives and expertise tc our network, 1o see an increase in guideline sales,
downloads, and Irainings, along with global expansion that highlights the rising
importance of hygienic design across industries and regions

EHEDG Newsletter



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

EHEDG Summer School

PROPAK (é%) FOOD SAFETY

'Food Safety & Hyglenlc DeS|gn PACKAGING » FROCESSING - PRINTING - PLASTICS S U M MIT 2026
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This 5-day immersive programme in Hygienic Engineering & Design is grounded e
in internationally recognised EHEDG principles, blending regulatory and f
technical knowledge with intensive applied learning through real-world case (J Stel ]enbOSCh UNIVERSITEIT VAN PRETORIA
studies. - UNIVERSITY UNIVERSITY OF PRETORIA
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Venue Pretoria

ENTERPRISES ADVANCED COURSE IN HYGIENIC ENGINEERING AND DESIGN

University of Pretoria

Venue Cape Town

Course Dates Course Dates

22 - 24 June 2026 09 - 11 November 2026
https://www.enterprises.up.ac.za/course/advanced-course-in-hygienic-engineering-and-design-pretoria  https://www.enterprises.up.ac.za/course/advanced-course-in-hygienic-engineering-and-design
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Hygienic Design

Efficiency and Efficacy



Efficiency vs Efficacy trade-off

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

14



Efficacy - integrated approach

Equipment & Facilities
Design

* Construction material, surface finish
« Hygienic Design Criteria
 Line layout

Influence of Process
Design on Soil

e Soil characteristic & amount

* Run Length

Cleaning Process

Time
Temperature

Mechanical action
Detergent type and concentration

15



Efficiency — maintaining validated efficacy

\ABOUR

Hygienic design is a prerequisite for efficient and sustainable cleaning.

16



Cleaning Validation Process

“V’-model: Project stages with various qualification and validation steps.

Design Phase

Disposition
The Cleaning Cc:trvl::g:ts : 4
requirement and its Necessitics Validation Cleaning Validation
validation should VA YN : 7
_ser Performance
Requirement ——— (o lification i .
be translated to the oU Requirement poorma Qualification
design S Oy 7
. . 7 ; )
specification, e.g. % o \J | swecicuton [e———— dimieonon
CIP related 0% < 7
. I G i nstallation
installations, %%‘U' oo [ anstaton
monitoring probes ” N
etc..

Green arrows indicate dependencies Build




Documented Benefits of Hygienic Design

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
qguicker, 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.

18



Documented Cost Savings & ROI

Nestlé Dairy Facility

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

GEA Brewery Implementation

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

Retrofit Meat Processing Plant

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

Krones Beverage Processing Line:

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

Tetra Pak CIP system in confectionery plant:

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

19



Hygienic Design

Risk Management - Intergrated Approach



Hyglenic design objectives

Chapter 4 )
Prevention of Ingress

: 5 Prevention of contaminants finding their way into
Considerations ‘ buildings or equipment and/or materials of

Provides information construction

to consider before
and during the

execution of HDRM Prevention of Growth

Of microorganisms or pests in buildings, machines,
etc. throughout their lifetime

Prevention of Accumulation

Of food soils, dirt, cleaning chemicals or other
harmful materials from production, cleaning and

maintenance.




Hygienic Design Principles

Ability to
Clean

Ability to
Drain

Material of
Construction

Ability to
Segregate

Hygienic Design
Principles

Ability to
Access



Hygienic Design Approach

Define design requirements Determine/review operational
based on product and process procedures and validate/verify
requirements and conditions to manage remaining risks

Create
multidisciplinary team

Perform HD Review technical e"gmeenng
documents e.g. drawings, plot
diagrams, PI&D’s, plant visit

Understand
scope, context,

criteria nsk-assessement taking into

account the life cycle stages |
of buildings and equipment (legacy)




Hygienic Design Physical Life Cycle

Engineering & Installation &

Resigihace Construction Commissioning

Operations -
Remaining Hazard Maintenance
Mitigation by SOP’s

Change Management




vgiene risk assessment -

Hygiene risk
Hygiene risk identification analysis &
evaluation

, Contaminant
Physical life incl. food safety

cycle hazards and quality
threals

Mechanism
ngress-accumuiation-
growth

Hygiene risk description
justification

No

Negative

©
g
£
®
X
-

Risk Level

ingress - entry from

. lubricants
outside

Processing chemical

water or other liquid residues
remaining in the pump during
idle time leading to
microbiological growth potential

Cleaning biological accumulation

due to static seal breakage /
INgress — deterioration: (Pieces of )
Maintenance physical generation within Machine components or
inside material of construction, €.g.
rubber, (corroded) metal, plastic




Hygienic Design Risk Reduction/Elimination

ELIMINATION

Hygiene risk
reduction

HYGIENIC
DESIGN
PRINCIPLES

Chapter " ENGINEERING
- . CONTROLS

PROACTIVE

REACTIVE

MORE EFFICIENT & RELIABLE

Hygiene risk
identification

Hygiene risk description
justification

lubricants

waler or other liquid residues
remaining in the pump during idle
time leading to microbiological
growth potential

due to static seal breakage /
deterioration; (Pieces of )
Machine components or material
of construction, e.g. rubber,
(corroded) metal, plastic

Hygiene risk reduction
through design

Risk reduction measure
[from more efficient & reliable to
less efficient & reliable]

[Elimination]
Design out Lubricant

HD Principle Ability to Drain - Install the
pump in a drainable position when
delivered e.g. on a framework

HD Principle Material Compatibility -
Select correct materials of construction
for replacement parts

LESS EFFICIENT & RELIABLE




Hyglenic Design Reporting

Recording and reporting

| A report regarding HDRM should be a

- Chapter6 snapshot of the situation that was

\ ' assessed and include proposed risk
reduction measures

Verification, validation,
monitonng & review




HDRM — Appendixes GL58

4-1 Checklist and Related Criteria to Manage Various

AQEendix 1 Aggendix 4 Contaminants

. : . . ) 4-2 Checklist HD Prninciples Equipment and Risk
Key Learning points Checklists Hygienic Reduction Measures

DeSigﬂ Principles 4-3 Checklist HD Principles and Hygiene Risk
Reduction Guidance for Bulidings

Appendix 2

Checklist - Scope,
Context & Criteria

5-1 Generic Pump

5-2 URS Pasteurised milk pump

5-3 Room Design
AQ pe ndix 5 5-4 Incident investigation legacy situation
Aggendix 3 HDRM Examples 5-5 Example Conveyor

Checklist Hygiene 5-6 Process line
J Risk Identification 5-7 Mix-proof valve
s 5-8 Change intended use legacy equipment
A &




HDRM - Examples

Hygiene risk
Hygiene risk identification analysis &

evaluation
Physical Co'nrl‘alnmar:t Mechanism Hygiene risk

life Cka‘: hazards and quality = 5 descnpuon
threats » >

Likelihood
Risk Level

- - ! BSS — ef Lubricants entry mio
Processing chemica : TR A
Y the product stream

waler or other hgud
residues remainng
A timuiation in the pump dp ng

Fob idle time leading to

growth potentiai

duct residues

PR RT R . ; { g due {0
Cleaning biological ywit




HDRM Example

Material compatibility Ability to clean Ability to drain Ability to segregate Ability to access

Ceiling to be designed using light-
coloured, dense, tough (made of matenais
Ceilings unabie to provide harbourage for pests),
impact-resistant, durable, rustproof, unable
o absorb grease or food particles.

Ceiling 1o be designed to segregate utilities Ceiling to be installed so as 1o allow

and roof structures and to be insulated to | access for inspection, maintenance and
prevent condensation. cleaning.:

Sandwich panel / FRP panel. Surfaces | Design should not allow for accumulation
without exposed structures. of moisture.

All external (emergency) doors to be
weatherproof and waterproof, effectively Doors fitted with kick plates, push plates = Closing plates of the door lock trimmed
Doors sealed against pest ingress and not Doors, especially on the inside, designed and self-closing. Doors designed 1o into the frame to avoid gaps where pests
(external) |opening directly into food production areas, for cleanability, no ledges, smooth surface. prevent (un)intentional opening from the can enter, or which may be difficult to
(except emerg doors which have to be outside. clean.
alarmed)

Internal doors made of light-coloured, Closing plates of the door lock tnmmed
s0lid, tough, impact-resistant, durable info the frame to avoid gaps where pests
Doors malerials. can enter, or which may be difficult to
(internal) | Internal doors rustproof, able to withstand clean.
cleaning chemicals, non-absorbent and Sliding doors have all gaps closed
constructed of non-toxic materials. between the door and the frame,

Door closing device must not accumulate lInternal doors must ciose tightly to the fioor
residues. Doors having smooth surfaces, and frames {0 preven! excessive air
no sharp corers or ledges. movements and pest access.

Drain location allows easy drainage of Drainage system installation prevents Drain location allows easy access for
Drainage system componenls (gullies, Drain components easy to clean, free of (waste) water/fluids. contaminated water leakage. cleaning, inspection and maintenance
channels, gratings, etc.) made from crevices or dead spaces, with continuous Drain design capabie of removing all Process lines physically segregated from | Channel design allows easy access for
compatible materials to prevent corrosion \welding of joints, radiused comers, smooth! wastewater from the drain itself and the the drain by an atmospheric break. manual cleaning and complete visual
or wear (e.g. stainless steel or concrete). surfaces floor, and of preventing puddles around | Drainage system has sediment baskets to inspection - slot channels must be
drains. caplture solid material. avoided.

Lifts made from matenals that are durable,
dense, tough and able 10 withstand the Lifts designed to be easy cleanable.
cleaning chemicais and methods used.

Lift base (and headspace) protected from
pest access and easily accessible for
cleaning.

Lift doors opening in corridor, not in
production area.




Risk Assessment and Mitigation

Situation: Root Causes:
Microbiological Spread linked to: = Non-drainable surfaces
= Poor hygienic practices = Hard-to-clean zones

= Equipment design limitations

Improvements:
» Sloped, drainable surfaces
= Hygienic piping (no dead legs)

= |Improved cleanability

31



Risk Assessment and Mitigation

Situation: Route Cause:

Biofilms formed inside: Biofilms act as reservoirs of pathogens
= Milk pipelines Poor design (crevices, rough surfaces) promotes
= Bulk tanks attachment

Persistent contamination over time

Improvements:
= Smooth welds and polished surfaces
= CIP-optimised flow velocities

= Elimination of dead legs

Excessive misma tch in bore
diametar of the tube ends

32



Risk Assessment and Mitigation

Airborne

* Microorganisms fly
as passengers on
dust particles/
aerosols

* High pressure
spray!




Risk Assessment and Mitigation

Good examples




Chemicals / Time / Water

Mechanical force

Courtesy GEA
35
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Hygienic Design criteria relevant to CIP

Hygienic Design principles
Hygienic Design criteria for CIP Installations

Design of closed equipment for processing of liquid food products

Design of valves, pumps and pipe couplings.
Treatment of Stainless Steel Surfaces

Design and construction of materials for equipment in contact with food

CIP process validation

Other factors

Soiling and soil composition

Microbiological fouling

Detergent chemistry

Cleaning methodology basic and specialized

W=

Flow L/h
6 000
5500
5 000
4500
4000
[ B SO N TN o VIR I < o O o N N i TN i T 5 = IO S o NN ¥ o T = + O o R -
oy o) o M o= = = o0 N ow O 00 0 v e e NN
el v e o e e o e e e v v e v v e e v e
Risk Acceptance Method of evaluation

Microbiological soiling post CIP

Meet specifications

Microbiological swab analysis

Poor drain-ability

No pooling in lines and vessels post CIP

Visual Inspections

Dead- legs

No dead-legs

Pipe Route Inspections

Internal pipes and equipment

No undetected imperfection at welding joints
where micro-organisms may colonize the
resulting cavities as biofilms

Borescope testing/Endoscope.

Visible soiling post CIP

All visible soiling removed post CIP operation

Visual Inspection




Practical Applications — SA CIP Efficacy and Efficiency
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Hygienic Design principles

Hygienic Design criteria for CIP Installations

Design of closed equipment for processing of liquid food products
Design of valves, pumps, pipe couplings and homogenizers.
Treatment of Stainless Steel Surfaces

Design and construction of materials for equipment in contact with food



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

EHEDG Head Office
D Karspeldreef 8, 1101CJ Amsterdam, Netherlands

+31 610 216 958
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