GASKETS AUSTRALIA
HEAT EXCHANGERS AND

THEIR ASSOCIATED RISKS




FOOD SAFETY

With the increasing emphasis on food safety
within the dairy industry and continuing
move towards Quality Management
Systems , there exists a need to ensure
pasteurisers are designed, installed,
operated and checked in a manner that
ensures that no untreated or partially
treated milk passes forward.




PASTEURISERS

* The simplest
pasteurisation
process consists
of a plate heat
exchanger with

heating and




PASTEURISATION

o Pasteurisation iIs the heat treatment to the
specified temperature and held at that
temperature for the specified time in order to
avoid public health hazards arising from
pathogenic organisms associated with milk
and to reduce spoilage organisms, consistent
with minimum chemical, physical and
organoleptic changes in the product.




PLATE HEAT EXCHANGERS

e Uses in Dairy industry;

- Milk Recelval, Thermaliser, UHT,
Pre-Heater, Cooler, Heater, CIP,
Regeneration, ect.

e Contamination Risks before and



THE CONSTRUCTION OF A

HEAT EXCHANGER
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THE FUNCTION OF A PLATE

HEAT EXCHANGER

« The PHE is composed of corrugated thin alloy plates, which are hung between top
and bottom guide bars.

 The plates are compressed by tightening bolts in between the frame plate and
pressure plate until metal-to-metal plate contact is reached and a channel is formed.
The manner in which the gaskets are fitted enables alternative flow channels to be
created and heat transfer to pass from one side of the plate to the other.

* The alternative channels maximise the heat transfer surface in a compact manner.
Therefore, it can produce the most effective performance from the compact size.

* The plate heat exchanger is thermally designed to the required operation and
services supplied. The product, flow rates and required temperatures are used to find
the required plate arrangement based on surface area and allowed pressure drop.




THE PLATES
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THE GASKET




THE GASKET TYPES

The majority of Plate Heat Exchanger gaskets are made from composed rubber,
with the material type chosen in accordance with the type of product and
temperatures needed.

Plate Heat Exchanger gaskets are available in over 12 different polymer types
ranging from the lower temperature Nitrile (NBR) through to acid and steam
resistant EPDM up to the specialty chemical resistant Viton A,B and G.

In general, there are two specific types of gasket design - “Clip On” or “Glue In”

The gaskets are designed to enable separating both media from each other at the
transfer ports by means of double gasket. In the event of leakage across the ring
gasket and gasket cross-section, the media will enter the leakage chamber and
allow the media escapes from the slots in the gasket. (SEE PREVIOUS SLIDE)

Other gaskets used on a Plate Heat Exchangers are;

- End Gaskets (either 2 flow gaskets cut to form 1 end gasket or specially
moulded)

- Port Rings (frame or field)




The considerations when determining if a
gasket requires replacement:

External leakage from gasket

Machines minimum compression

Temperature of machine
# Product

+ Elasticit




The life of a gasket depends on operating
temperatures, temperature variations and
chemical influences

The life expectancy in the case of continuous
operation at recommended maximum
temperatures is approximately 2 years.

The gaskets suffer from compression set, so

with age and temperature, the recommended




e Certain working fluids can attack the
gaskets and cause severe swelling, which
In turn may cause gasket groove
deformity.

* Olly and fatty products cause swelling to
gaskets.

» Oilly and fatty products effect the




GASKET INSPECTION

e De-carbonisation
« Black Specking
 Chemical attack
e Plate Failures

o (Gasket groove

deformity
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HEAT EXCHANGER

CORROSION
FATIGUE CRACKING
CONCERTINA EFFECT
FOULING




FATIGUE CRACKING

A condition leading to the eventual fracture of a material due to
constant or repeated stresses that exert less pressure than the
tensile strength of the material.

Or, if the plates are not tightened
to at least the +1% tolerance, the
plates will not have obtained the
metallic support. Fatigue cracking
or gasket Blowout could then
occur. Finally, if the plates are
over-tightened below the -1%
tolerance in an attempt to
eliminate a leakage situation, then
permanent deformation to some of




CORROSION

Most corrosion failures occur when austenitic stainl ess steels are
exposed to chloride and chlorine containing solutio ns, especially
under stagnant conditions. Chloride ions replace ox ygen/ hydroxide
lons in the protective layer. The metal chloride is dissolute in water.
The dissolution accelerates in the pit with high co ncentration of
chloride.

Plate heat exchangers in general |
require extensive sealing along the
edges of the plate.Consequently,

crevice corrosion may occur under
gaskets or adjacent to seal welds.
Localized corrosion may be either




CONCERTINA EFFECT
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GASKET GROOVE DEFORMITY

Straightening Tools
Metal Stretching
Gasket wear

Plate Shifting

Cracking plates



Fouling of heat exchangers is a problem in the
dairy industry we often see.

The risk of contaminated product is increased
due to ineffective CIP regimes.Regular
Inspection can prevent these occurrences.

Foreign matter such as broken down O’rings,
plastic or bristles from the farms, end up in the
plate heat exchanger. This can restrict the
flow down the plates, by blocking the plate
Inlet path.

Tie bar condition



PLATE FAILURE PREVENTION

Remove / reduce concertina
Tie bar condition

Plate pack dimension
Alternative plate material
Gasket type

Remove steam

Prevent pressure spikes



Sheets have to be split open regularly
to inspect for cracks and corrosion not
iIndicated externally

Mix will not occur if a crack appears in
one skin

External indications of leakage have to
monitored by regular inspections.

Cracked plates must be monitored
closely

- Product between skins possible
source of re-infection and corrosion

- Second skin may also be cracked or
corroded

Humidity and dust may be sucked in
between the skins

- Risk of contamination
- Difficult to split sheets



Corrosion occurring
from outside to In

HydrostaticTesting only
Unable to gas test
.35mm thick

Reduced Gasket life
Not Fail Safe

Costs to service

Life span of plate 2—3
years



* VERIFICATION OF INTEGRITY OF HEAT
TRANSFER SURFACES

« HEAT EXCHANGER GASKETS
« LEAK PATHS (Double wall plates)



To test the plate heat exchanger’s integrity using a code
to determine how critical the machine is;

- Code 1 - 6 monthly
- Code 2 - 12 monthly
- Code 3 - 24 monthly
- Code 4 - As required
In case of failure of plate integrity;
- Immediate Crack Detection
- Visual inspection at time of crack detection

Determine possible cause of failure and rectify if
possible.



' — 6 MONTHLY

# A critical product machine that failed its 12 monthly
(code 2) test and was crack tested replacing only the
plates that failed.

# A critical product machine that failed its 12 monthly
(code 2) test and all installed plates were replaced with
new plates.

# Heat exchangers used for heat treatment with the
Installed plates beyond the TGA actual average lifespan
graph.

4 Any heat exchanger required under the sites quality
management systems.



TABLE Al — AS3993-2003

PASTEURISATION CHECKING & TESTING FREQUENCIES

 Annual

1. Heat transfer surfaces.

2. Gaskets.
Five yearly

1. Holding tube time.

2. Leak paths on secure heat exchangers.
e Secure heat exchanger

1. Check leak paths dalily (Corrective action
must be taken within 24 hours of a leak being
identified).




 An open and inspection Is recommended
when the customer has no history recorded on
the machine.

* Visualise plate and gasket condition and
cleanliness on a yearly basis.

— Clears all foreign matter from machine not able to
pass through PHE.

— Finds any issues related to CIP.
— Finds corrosion or gasket deterioration.



THORNHILL ON-SITE TESTING

In line Gas testing facilities
that can accurately detect
failing plates and gaskets
Increasing efficiency and
protecting product by
eliminating cross
contamination



THORNHILL HOLDING TUBE
TESTING

*Holding Tube Testing for
measuring short time
pasteurisation holding
period In accordance with
Australian Standard
3993.1-2003

Diversion valve response
time



