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Introduction
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Introduction

Impact of Food Industry on Carbon Emissions:

O The food sector is a major contributor to
global greenhouse gas emissions, primarily
through

resulting in significant
carbon footprints that necessitate targeted
reduction efforts.

@EHEDG Thailand Bev Trend & Tech 2025, 5 Aug 2025 4



Introduction
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Reducing carbon emissions include 'H g c%o)

O transitioning to eco-friendly agricultural methods - %@\@

throughout the production process.




Introduction

Food Industry

;
\

Hygienic Deign....

Reduce contamination risks
Reduce cleaning cost and relevant utilities
ncrease production time




Concepts of Hygienic Design

Design for Cleanability

0 allow for easy access to all surfaces that
require cleaning, thereby reducing the
time and resources needed to maintain high
hygiene standards.

Material Selection

O Non—-porous, corrosion-resistant, and easy-
to—-clean materials can significantly
contribute to maintaining hygiene and
reducing contamination levels.

Minimizing Contaminants

O Strategies to minimize contaminants
involve designing to reduce crevices and Photo by Crystal Kwok on
dead spaces where residues throughout Unsplash
the process.
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Impact of Hygienic Design

Effective cleaning integrated approach

Hygienic design is a prerequisite
for efficient and sustainable cleaning
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Impact of Hygienic Design on Emissions 488

Reduction of Waste

Effective hygienic design minimizgsy ‘F*”

through optimized processes and in . | "||§J
resource management, subsequently - Wl
decreasing environmental footprint ,

Energy Efficiency

By integrating energy-efficient desig
processes not only conserve energy
also reduce emissions, contributing
more sustainable operations overall.

o

@EHEDG Thailand Bev Trend & Tech 2025, 5 Aug 2025 9



Hygienic Design

Hygienic design is essential for preventing contamination, reducing waste,
and improving efficiency throughout food production.

... HOW to get a through
understanding of HD...

@EHEDG Thailand Bev Trend & Tech 2025, 5 Aug 2025 10



EHEDG
European Hygienic Engineering & Design Group

EHEDG was founded in 1989 as a non-profit consortium of

Research
institutes

and uai ies

Food producers

Service providers Public health

Equipment
manufacturers to the authorities and
food industry governmental
organisations
Objective:

Develop hygienic engineering and design knowledge to manage food safety
and quality
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The EHEDG Vision
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HD Requirements GFSI Benchmarking Requirements

JI/ I

Global Food
Safety Initiative

CPO Standards

started

Auditing/certification

7878
BUREAU
VERITAS

Certification of FSMS of Food Producers | Include HD Requirements in FSMS: Scope JlI

Certification of HDMS of Food Building & Equipment Suppliers: Scope Jl




Challenges in Implementing Hygienic Design

Cost Consideratic
Pl »g}ﬁ.f; The initial investment in hygienic design
& practices may be high, but the
due to reduced waste and improved
efficiency can justify this expenditure.

Cultural and institutional resistance within

industries can impede the adoption of hygienic

design practices. this requires

demonstrating clear benefits and providing
Technical

Barr}gf%& 4

Technical challenges can arise, particularly in
existing facilities where retrofitting design
principles involves complex renovations and
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European Hygienic Engineering & Design Group

Analysis of potential savings for the food industry
by comparing the latest state of art of hygienic design versus
T-piece designs, that use hygienically risky components

STATE OF THE ART THE COMMON WAY

To reduce the risk of undesired microbial growth, effective CIP is vital. This can be
achieved only by hygienically designed components which are germ-free after CIP.
Non-hygienic legacy designs are responsible for up to 20% of GMP claims.

The cleaning process is essential for the food safety and is often a CCP of the
production process.

It can consume up to 70% of the total water consumption and water treatment costs.
This represents a massive opportunity for savings.

© 2013 EHEDG /Knuth -
Cost Savings in Hygienic Desig

EHEDG Plenary Meeting, 10 - 11 October 2013 in Prague



Challenges in Implementing Hygienic Design

X
R

Does not comply with EHEDG Design Criteria in Standard form.
Aftermarket sealing systems available for CIP-ability.

Image provided by Andy Timperley, Timperley Consulting
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European Hygienic Engineering & Design Group
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All pipe-connections compromise the inner surface of the pipe Fipe-Couplings DIN 11864-2 Form A, DIN-11853-2
Design recommendations

+ more difficult to clean
corrosion-resistance is degraded
minimize use, preferably by using pipe-bending rather than pipe-bends
design recommendations: pipe-couplings

pipe-alignment, centering

defined sealing-pressure via metal-to-metal contact
room for thermal expansion of seals

no crevice/gap, sealed by elastic material (not plastic) e
entered sealing wi
defined compression

2 2E.J1 3 EHEDG /Knuth Lorenzen o - © 2013 EHEDG /Knuth Lerenzen
Cost Savings in Hygienic Design EHEDG Plena

Cosl Savings in Hygienic Design ary Meeting. 10 - 11 October 2013 in Prague




Challenges in Implementing Hygienic Design

European Hygienic Engineering & Design Group

Fluid motion in a dead space

Comparison of flow between
Main flow and flow in dead space
Dead space depth

4d 25

At flow velocity of 1m/s, exchange

of detergent in a dead space depth
of Bd takes 30 minutes.

Different cleaning phases my not flush
dead space because of less time.

BRI -
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e
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0 1
Federal Institute of Milk Research, Kiel
Dr. Grasshoff
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Challenges in Implementing Hygienic Design

European Hygienic Engineering & Design Group

CIP Duration per Sensor-Connection

CIP total costs
"7 Sensor with T-piece = 290, €

Sensor with Varinline = 200,- €

+34% CIP-Time +128% CIP-Time

© 2013 EHEDG /Knuth Lorenzen Bev Trend & Tech 2025, 5 Aug 2025

Cost Savings in Hygienic Design

EHEDG Plenary Meeting, 10 - 11 October 2013 in Prague



Challenges in Implementing Hygienic Design

European Hygienic Engineering & Design Group
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LEGACY DESIGN

Hygienic Design module results in 76% less CIP time

© 2013 EHEDG /Knuth Lorenzen
Cost Savings in Hygienic Design EHEDG Plenary Meeting, 10 - 11 QOctober 2013 in Prague




European Hygienic Engineering & Design Group

Possible Savings in operating Costs through Hygienic Design
* shorter cleaning time, increasing productive time.

sreduced chemicals and additives

* reduced power, steam and fuel consumption

* reduced water and water treatment costs

Correct hygienic design improves cleaning and sterilization via
improvements in the mass flow and heat transfer from the CIP-liquids:
A temperature-sensor installed in a T-piece that was 2.6 times the
diameters long and with a CIP-fluid temperature of 85°C, l__
reached only 65° C, even after a full 16 minutes. y 1

'I_.. J
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Cost Savings in Hygienic Design EHEDG Plenary Meeting, 10 - 11 October 2013 in Prague




CIP Key requirements H"\E__J/J

Isolation

The CIP ligquids hawve to be separated from the food product to awvoid
cross contamination with chemicals atany time. This can be realised
with seweralengineerng sclutions, such as:

-  Unigue pipe bends '%i.j.“ _., iI E

=  Flow plates or swing bend panek ) =31 o
L ] IS
: : L
- Blodk and bleed valve configurations
=  hlix proof valve solutions -
= - ke
= = E
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r N 2

 [— s i 00 — bl aead e TS




Challenges in Implementing Hygienic Design

Pipe welding quality
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Challenges in Implementing Hygienic Design

CIP Key requirements

Operation: Traceability

R e Wil r2: Trerd 623
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Deliver and document proof of clean for each Bl EHE  ccrroe - 1225

object:

Record TACT: temperature , flow, conductivity, time :

Record when the object was cleaned

Record if cycle was free of alarms
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Challenges in Implementing Hygienic Design

£ Report Preview M= E
ile ey Zoom

CIP Key requirements




Plant quality = Product quality

Plant design

O Processing & Capacity of plant + future extension
O Plant layout in hygienic design + process flow

O Building & Utilities

Installation & Construction

O Good engineering practice

O Good skill technician & Supervision

Operation & Maintenance

d GMP, HACCP



Building Design ,

Training & Education

Risk Assessment
Test Methods x o

Electrical Installatios

The hygienic mtegratlon bf

Hygienic Design Principles
&
Hygienic Systems Integration

e & Pipe Couplings
Hea‘r Treatment

se process automa t'icm .

atenal of “onsfi

and its Prlnr:lples andends up in Hyglemc Manufacturlng Conditions.




Plant Automation
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lant Automation

High accuracy operation.

SIEMENS SIMATIC HMI

OVERVIEW

Lime Malcer 0 -17 11:14:08 l
Uselrﬁntam; r j O ] OOO kg VE-E ;
DO0101 AB0101 PTO101 TT1001 PHUlOl h "

ATR o =Y @ ‘ ’
cONTROL _ *] () —
- D I

BOILER

WATER pp————=——r———|
w3403 : !

RO TANK
S00L

Fill Tank

-
— ]

@EHEDG Thailand Bev Trend & Tech 2025, 5 Aug 2025 29



Plant Automation

Reduce waste & human error.
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Plant Automation

Level of Automation.
O On-off, PID controller
O PLC local unit controller
0 SCADA
0 SCADA + ERP .....

C
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THANK YOU — Questions?



	Redesigning Beverage Lines : �EHEDG Principles for Safety, Sustainability and Efficiency
	Content
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Effective cleaning integrated approach
	Slide Number 9
	Slide Number 10
	EHEDG
	The EHEDG Vision
	Incorporating HD into Food Safety Management Systems
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Pipe welding quality
	CIP Key requirements
	CIP Key requirements
	Plant quality = Product quality
	Slide Number 27
	Plant Automation
	High accuracy operation.
	Slide Number 30
	Slide Number 31
	Slide Number 32



