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FOOD SCIENCE
STECHNOLOGY

EHEDG Update

Design of
mechanical seals
for hygienic

and aseptic
applications

This article is an extended summary of the report prepared
by the Mechanical Seals Subgroup of the European Hygie-
nic Equipment Design Group (EHEDG). Originally published
in August 2002, it is the 25th in the series of EHEDG sum-
maries published in TIFS. The full report was prepared by G.
Anderberg (Chairman), R. Cocker, R. Curiel, R. Feenstra, W.
Mathes, H van Eijk and R. Wallis and is available from
CCFRA at pubs(@ campden.co.uk. Information about EHEDG
can be found on the website at www.ehedg.org. The pro-
duction of EHEDG guidelines is supported by the European
Commission under the Quality of Life Programme, project
HYFOMA (QLK1-CT-2000-01359). For in the

gaps between equipment parts must be avoided. These
risks warrant the setting of more stringent requirements.
This guideline compares the design aspects of different
mechanical seals with respect to ease of cleaning,
microbial ability y

bility. This document is intended to serve as a guide for
suppliers and users of mechanical seals in the food
industry.

Classification

Using EHEDG definitions, mechanical sals are clas-
sified into three categorics, according 1o their use in the
food industry: Ascptic, Hygienic Equipment Class I,
and Hygicnic Equipment Class II (sce Table 1). This
guidcline covers both single and dual mechanical seals
under the first two categories, which by definition, are
subject to more stringent hygienic demands. For Class
11 scals less stringent hygienic demands are needed and
are therefore not included in this guideline.

Basic principles
In closed food processing equipment, the mechanical
seal is capable of reducing the risk of microbial con-
tamination in a wide variety of products under very
operating ¢ For this reason,

field, it is strongly recommended that the guideline be read
in its entirety.
) 2003 Published by Elsevier Ltd.

Introduction

Inappropriate design of mechanical seals can cause
contamination of a food product by micro-organisms,
and/or residues, which may be toxic or allergenic. The
‘main contamination risks are:

® Micro-organisms enter the product from the
atmospheric side through the scal gap.

o Product passes the seal gap to the non-product
side and micro-organisms start growing in the
residues. These micro-organisms then re-cnter
the product.

Product sticks to the seal or the seal chamber and
micro-organisms start growing.

In addition, cleaning of equipment should not cause
cnvironmental problems and stagnant zones or small
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mechanical seals are commonly in use for pumps, agi-
tators, mixers, and other types of rotary equipment.
Dynamic sealing takes place at the interface between a
stationary seal ring and a rotating ring. It is accom-
plished by using perfectly flat face surfaces, and using
the product pressure along with spring force to press the
components together. Typically, a microscopic film of
product fluid between the faces of the rings acts as the
sealant. This fine liquid film separates the two faces, and
conflicts with the general requirement of a crevice-free
design for the food industry. In principle, it cannot be
cleaned in place (CIP) properly when the shaft stands
still. Under normal operating conditions, the seal has a
certain transfer of liquid from the high-pressure side to
the low pressure side of the seal gap.

In a single scal this will stay as a residue on the
non-product side of the scal face.

In a flushed single scal, this residue will be
flushed away with the flushing fluid.

In a dual-seal with higher pressure in the barrier
fluid it will be this fuid transferred over the seal

CBoncTBa ynfioTHEHUI

CoBMECTUMOCTb C NPON3BOAMMbIM NPOAYKTOM

Jlerkasa oynwaemocTb
[Magkas n N3BHOCOYCTONYMBAsH MOBEPXHOCTb

BoamoxHocTb ctepunusauum n yuctku (SIP/CIP)
OTcyTCTBME 3aCTOMHBIX 30H

R min = 3 mm
SIP — sterilization in-place
CIP — cleaned in-place

http://file.seekpart.com/keywordpdf/2011/3/22/201132214011441.pdf




[TpnYmnHbI 3arpsa3HeHnmn

Pa3pbiBbl B YNNOTHEHUSX,
cnoco0bcCTBYyOLWME NPOHNUKHOBEHUIO
° MUKPOOPraHM3MOB U3BHE

Pa3prBbI B YIMJIOTHEHUAX, KOTOPbIE

65 NPUBOAAT K yTEeYKe NpoaykTa
- MpununaHne npoaykTa K YNiioTHEHWIO,
» obpasoBaHne 3aCTOMHbIX 30H

ok 2




'(‘a‘(el-f‘-;':sln

B A5 =

_ofl 2

MexaHun4eckune YIMJIOTHEHUA

AcenTtunyeckue
[MrmeHmn4veckoe obopynosaHue krnacca |

[urneHn4veckoe obopygosaHue knacca ll




AcenTtunyeckune YMNJIOTHEHUA
CIP (cleaned in-place)

SIP (sterilization in-place)

Hanuuue ctepunbHoro 6apbepa mexay npoaykTom u
aTmocdepon

Hanndne aByx ynrioTHeHUN
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BREADLERFTER 2
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[urmeHnyeckoe obopyanoBaHme

Knacc | Knacc Il

CIP v s

SIP v XS
YnnotHuTensHasa kamepa 4 X

* OyucTka nocne AeMOHTa)a

** SIP nocne noBTOpHOM COOPKM




TopueBble (MexaHuyeckume)
YNIIOTHEHUSA

MexaHu4yeckoe ynnoTHeHne cnocobHo
CHU3UTb PUCK MUKPOBHOrO 3arpsi3HeHUS

NpOOYyKTOB

cnonb3yoT 4ns HacoCoB, MeLUAarokK,
cMecuTernien u gpyrux TMnoB
BpaLlatoLierocsi obopyaoBaHus
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TopueBble (MeEXaHNYECKNE) YNIOTHEHNS

HenodsuxcHoe  Bpawaroweecs  Pe3uHoBbil Mpyxcuxa
KONbYO KONbUYOo cuns@oH

http://www.energo-mash.com/articles/pumps/11-classification_pumps_rotor.html




TpeboBaHua kK MaTepuanam Ans N3roToBreHUs

YNNOTHEHUU

BbiCOKOe conpoTmBIieHME KOPPO3nn
YCTOMYNBOCTb K UCTUPAHUIO
Ounuwaemasi NOBEPXHOCTb
MuHMManbHas NOPUCTOCTb
OTcyTCTBME TAKCUYHOCTH
YCTOMYMBOCTb K BO3AENCTBUIO TEMNEpPATyp U AaBNeHUmn

SﬂaCTOMepbl — Martepuarnbl, nory4vyaemblie Ha OCHOBE Kay4yKOB
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CoeanHeHune Tuf-Steel®

CocTonUT 13 yHMKaNbHOM
3anateHToBaHHoM cmecu [T
(nonMTeTpadTOPITUIIEH, UITN XE
TednoHa) 1 Hep)kaBeroLlen ctanm
316L, cnnae KOTOPOU COAEPXKUT
HUKernb N monubaeH

Tuf-Steel ®




BbicTpopa3beMHble COeaNHEHUS

HakugHoe («clamp-on», KrnamnoBoe) coeanHeHne

Knamn — 310 3aXXnMHoe coegmnHeHue,
obecneumBatoee yagobHyo 1 onepaTuBHYyIo
cbopKy/pa3bopKy CTbIKOB TPyOONPOBOAHbLIX

AJIEMEHTOB




[ MrmeHn4yeckoe «acentTnyeckoey»
donaHueBoe coeanHeHue

CoegunHeHune «BioConnect» coyeTaeTt B cebe MmHorme
0COBEHHOCTN COEANHEHUN C 3r1aCTOMEPHbLIM YMNOTHEHNEM

Ha obpaTHon CToOpoHe 3anaTeHTOBaHHOM AeTanun caenaHa
HebonbLUas paclumpuTenbHas kamepa, npMH1MMaroLas
N3NULWLHNA 006bEM YNNOTHUTENBHOMO KOsbLia KPYrrioro
CeYyeHns Npu HarpeesaHum

CtaHgapTHOE YNIIOTHUTENbHOE KOMNbLO KPYrNoro cev4eHuns
EPDM un3srotoBneHo U3 aTuneH-nponumeH-gueH-MmeTuseHa
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Cnacubo 3a
BH/MaHue!
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