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Introduction 

Thank you for taking the time to join us today as we will talk about “Run Longer , Safer and Better with 
Alfa Laval”.

In this webinar You’ll learn and understand:

 Planning & Monitoring of GPHE
 Prevention for fouling, scaling, or clogging
 Preventive Maintenance Service schedule
 Manage lifetime prediction ( gaskets, plates and frame )
 Manage service efficiency (parts availability)
 Importance of using genuine gaskets or spare parts

And, to make sure were helping you as best as we can , we have a chatbox to source your questions.
Feel free to drop questions on the topic or share your struggles and experiences. We will answer your
questions by the end of the session
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Agenda
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Our Service and Sustainability focus

Working principles of a plate heat 
exchanger
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o PHE start/stop
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PHE in Brewery
o Go through the process
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maintenance recommendations
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House Rules of the Webinar 

 Put your microphone on mute when necessary. This is to prevent unwanted background noise 
from distracting the host, speakers and participants.

 Questions and Clarifications will be entertained after the talk . You may turn on your microphone or 
may use the chatbox. The host will tell you if you are already recognized.

 Be an active participants , feel free to share your inputs or write your questions and suggestions in 
the chatbox, because this gives the speaker an idea of which sub-topics you are also interested in 
so that the speaker can include that in the discussion as well.

 Take down notes. Taking down notes will help you to remember key points from this webinar which 
you think will be beneficial to you.

 At the end of the session we will have a short quiz , I will randomly pick a participant and 
ask a relative questions. Correct answer will receive an exciting gift from alfa laval.
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Commercial brewing | Alfa Laval | Alfa Laval

Presenter Notes
Presentation Notes
Firstly, I just want to say that it is a great privilege for us to be able to connect with you all today. Thank you. 

You will of course be familiar with Alfa Laval and when I look at the installed base information, we hold in our database you have quite a broad range of our equipment installed and operating in your facilities.

For today I do not plan to use too much time in detailing the different solutions Alfa Laval can offer you but instead I want to guide you to our webpage that is dedicated to Alfa Laval Brewery. There will be a link that will be sent to you after this webinar that will direct you to this webpage from where you can navigate further. 

We will also provide you with a link to our 'Service for Gasketed Plate Heat Exchangers in your Brewery' brochure. In this we cover quite a few of the topics, in a summarised fashion, that we shall be presenting today on maintenance of you heat exchangers. 

I hope you find these valuable resources.




https://www.alfalaval.com/industries/food-dairy-beverage/beverage-processing/beer-production/commercial-brewing/
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Alfa Laval equipment in Brewery
 GPHE

 Decanters

 High Speed Separator

 Modules (pasteurisation, dearation, 
thermolyzation, blending and carbonation, 
deacholisation, propagation...etc  

 Pumps

 Valves

 Tank cleaning equipment

 Tanks (storage etc)

 Boilers

 Filtration

 ...

PHEs
Decanter

HSS

Pumps
Valves

Rotary jet 
heads

Cleaning

Industrial 
boilers

BSF
Sterile filtration

Yeast plants
Storage

Top tank 
systems
Yeast & 

fermentation 
management

Flexitherm
Pasteurisation

Thermolyzer
Yeast autolyzation

Carboblend
Blending & 
carbonation

De-alc
Dealcoholisation

Yeast plant
Propagation

Aldox
Deaeration

Presenter Notes
Presentation Notes

We at Alfa Laval are proud that we have solutions to most if not all of your brewing process needs. This includes our High Speed Separator range, Decanter Centrifuges, our modules systems for example for Yeast Plant Propagation,  Flexitherm Pastuerisation through to our Pumps, Valves, Tank cleaning and filtration solutions to name  just a few.

For today we will be focusing on the gasket Plate Heat exchangers – GPHE for short.
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Presenter Notes
Presentation Notes
Sustainability is a very important issue for Alfa Laval. 

For us there are two sides of sustainability.

Our Business Principles and our sustainable Solutions

Our products and solutions are involved in treating water, improving energy efficiency, reducing carbon emissions and minimizing environmental pollution.

We also work with our suppliers to secure our sustainable targets though our supply chain.

I took a quick look at your website and I can see that Sustainability is also very important for San Miguel. 

We sincerely hope that we can partner up so we can help each other to achieve our sustainability targets.
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Local expertise – global network
Expert help close at hand

• Strong local presence

• Dedicated Heat Exchanger Field 
service engineers & specialists

• Distribution centres 

• Heat Exchanger Service personnel in 
close to 100 countries

• 24/7 support through local presence 
and regional service centres around 
the world

• Years of Heat Exchanger experience 
at your disposal to find the right root 
causes

AllBrands of Gasket Heat exchangers covered

Presenter Notes
Presentation Notes
Combined with the central expertise we have the local network as well with service personnel in close to 100 countries

We believe that having a strong local presence with dedicated heat exchanger field service engineers and specialists is very much appreciated and expected by our customers. 

Providing a responsive and secure parts supply chain is also very important. We have four parts distribution centers supporting our gasketed plate heat exchanger business, two in Asia, one in Europe and another in North America

Another important message I would like to convey to you today is that we can take care of all makes of plate heat exchangers, this is what we call our AllBrands service. 

We have the expertise and parts supply to support all brands of heat exchangers which include the Kelvion units, for example, that we see in your installed base. 

You can talk to your local Alfa Laval service team who can support you on this
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Presenter Notes
Presentation Notes
Alfa Laval service operation consists of around 500 field service engineers as well as around 70 service centres for all our products.

Today we have around 60 that provide recondition of PHEs and we continue to open new ones based on customer needs

We have a continous focus & development towards safety and standardized processes
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Unlikely Low adoption Common Aspiring

− Maintenance Culture development

Industry Trends 
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Breakdown maintenance
Fix when it breaks – totally reactive

Preventative maintenance
Time based maintenance to a plan

Condition-based maintenance
Monitoring condition and identifying failures

Predictive maintenance
On-line monitoring with sensors and connecting data of process to trend 
potential failures

Presenter Notes
Presentation Notes
In discussing the future of maintenance with our customers we see that there is a trend to move away from purely reactive maintenance where things are fixed when they breakdown to a more preventive  or even predictive. This will increase efficiency, reduce lifetime costs, avoid unplanned shutdowns and help with meeting sustainability targets.

Knowing what the priorities and needs of our customer will help us understand what solutions best fit your business so we can tailor our service offer to you that best meets your expectations 

So, I have a question I would like to ask you.

On this maintenance culture development curve where, for gasketed plate exchangers, at which level would you see San Miguel typically operating and do you have aspirations to move to a higher level?

So lets look at each of the types of maintenance and can you say whether this is unlikely, you have low adoption, Common or have aspirations to operate in these levels.

Lets start with Breakdown Maintenance, this is when you just react to failures and fix only when it breaks, yes we still have some customers that operate in this way! – which colour should I use for San Miguel?

For Preventive maintenance – this is where you have a time based maintenance plans where you undertake maintenance even when it may not be needed – which colour should I use?

For Condition based maintenance - this is where you are monitoring equipment performance and getting alerts to impending failures and then planning maintenance interventions accordingly – which colour should I use ?

For Predictive maintenance – this could be regarded as the pinnacle and is condition based on steroids meaning that the whole processes is somehow connected and monitored through online sensors and using trending analysis and algorithms that can start to build maintenance activities and interventions that fully optimise the process – which colour should I use ?
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Presenter Notes
Presentation Notes
We recognize that we have to have service solutions that meet your needs and which are available to you through the life cycle of the equipment installed. 

We express these service solutions as our service wheel. 

This could be having a service that supports you at the start up phase.

Having services that help you with your day-to-day maintenance

Having support services such as remote service, troubleshooting and training

With our improvement services we recognise that changes in your operation or performance/sustainability will require service solutions such as our equipment upgrades and redesign capabilities.

And finally, we have a number of monitoring services in place or in development to bring to the market which will help you to move to a higher level in maintenance. 

We will show you examples and of these later in this webinar 
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− GPHE
− Design
− MPHE
− Gasket lifetime
− Start & Stop

Ulf Grevillius
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PHE working principle
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Fundamentals of Heat Transfer
− Three basic natural laws of physics:

• Heat will always be transferred from a hot medium to a cold medium, until equilibrium is 
reached.

• There must be a temperature difference between the two media for heat transfer to take 
place.

• The heat lost by the hot medium is equal to the amount of heat gained by the cold medium, 
except for losses to the surroundings.

Q1 =  Q2
| © Alfa Laval19/07/2022 14 |

Presenter Notes
Presentation Notes
To understand what happens inside a heat exchanger there are 3 basic natural laws of physics one must understand.
One – heat will always transfer from HOT to COLD until equilibrium is reached
Two – There must be a temperature difference between the 2 media for the heat transfer to take place.
Three - The heat lost by the hot medium is equal to the amount of heat gained by the cold medium, except for losses to the surroundings
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GPHE in operation
− One pass / one-stroke  GPHE

| © Alfa Laval19/07/2022 15 |https://www.youtube.com/watch?v=lycwTI22Mhs

Presenter Notes
Presentation Notes
How does it look inside the heat exchanger when the hot media transfer heat to the cold media?
Let us have a look! This animation is found on the Alfa Laval YouTube channel at the link shown.

https://www.youtube.com/watch?v=lycwTI22Mhs
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GPHE in operation
− One pass / one-stroke  GPHE
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Presenter Notes
Presentation Notes
Here we see a hygienic gasketed plate heat exchanger.
Let us remove the tightening bolts to see what happens on the inside
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GPHE in operation
− One pass / one-stroke  GPHE
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Presenter Notes
Presentation Notes
First, we remove the bolt protection covers on the tightening bolts
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GPHE in operation
− One pass / one-stroke  GPHE
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Presenter Notes
Presentation Notes
Now the tightening bolts are removed, and we can open up the unit.
The pressure plate is pushed backwards. It is rolling smoothly while hanging in the carrying bar. The guiding bar in the bottom holds it vertically when pushing it all the way back to the support column.
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GPHE in operation
− One pass / one-stroke  GPHE
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Presenter Notes
Presentation Notes
With the plates separated we can now get an illustration how the 2 media behaves
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GPHE in operation
− One pass / one-stroke  GPHE
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Presenter Notes
Presentation Notes
The HOT media, illustrated here in red enters through the upper port in the frame plate. The gaskets on the plates, black part on every plate, guides the water down on the plate surface it shall pass over. As seen it enters every second plate.
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GPHE in operation
− One pass / one-stroke  GPHE
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Presenter Notes
Presentation Notes
Passing all the way down the media reaches the bottom port and exit through the frame plate.
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GPHE in operation
− One pass / one-stroke  GPHE
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Presenter Notes
Presentation Notes
The cold media enters through the other bottom port and starts climbing up on every second plate channel that is empty. No intermixing of the medias are done, and this indirect heat exchanger starts performing.
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GPHE in operation
− One pass / one-stroke  GPHE
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Presenter Notes
Presentation Notes
This configuration of heat exchanger is a one-pass, where the media are flowing towards one and other. We call this co-current flow. 
A very efficient transfer of heat.
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Design a GPHE
− The unique performance for a specific position in the process

| © Alfa Laval19/07/2022 24 |

• Flow rates

• Physical properties of the different media in the process

• Permitted pressure drops

• Temperature program specified by customer (Heat recovery)

Presenter Notes
Presentation Notes
To get an efficient heat transfer of the heat exchanger there are some parameters one must know.
1 - What FLOW will both pumps deliver, one for each media.
2 - Physical properties (viscosity) for resp media.
3 - What is the permitted pressure drop on either side? 
4 – What is the temperature program specified by the customer.

When a heat exchanger is designed the heat exchanger get a unique performance for a specific position in the process!

Reg the pressure drop above; one say that “Pressure Drop is the Price paid for Heat Transfer” - the pump energy consumption to work against these pressure drops. Higher pressure drop, higher energy consumption.
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Important to get the design working
− Important with proper flow for……..

| © Alfa Laval19/07/2022 25 |https://www.youtube.com/watch?v=uO4fGxXK02s

Presenter Notes
Presentation Notes
The unique heat exchanger with the efficient heat transfer is now designed. How do we secure it works at an optimum and efficient? (count to 4sec)
FLOW! A FLOW that is turbulent.
Let´s look at an animation


https://www.youtube.com/watch?v=uO4fGxXK02s
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Superior Plate technology
− Flow distribution

| © Alfa Laval19/07/2022 26 |

Presenter Notes
Presentation Notes
Here is a plate with the gasket closing in the media in-between the in- and outlet port on the left side of the plate. The 2 other ports seen on the right side are to guide the water over to the next plate where the other media is operating.
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Superior Plate technology
− Flow distribution

| © Alfa Laval19/07/2022 27 |

Presenter Notes
Presentation Notes
The blue dots show the media coming through the port entering into the distribution area. An efficient plate must use the whole width of the plate, and this is what happens here. No dead or stagnate zones are allowed.
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Superior Plate technology
− Flow distribution

| © Alfa Laval19/07/2022 28 |

Presenter Notes
Presentation Notes
The Chocolate pattern in the distribution area secures excellent flow.



www.alfalaval.com
Classified by Alfa Laval as: Business

Superior Plate technology
− Flow distribution

| © Alfa Laval19/07/2022 29 |

Presenter Notes
Presentation Notes
The media is entering the main heat transfer area, where the Chevron pattern creates a “roller coast ride” for the media spinning down the plate towards the other port. This spinning creates a “self cleaning” effect that we call Tao. Tao is a shear stress towards the plate surface that also…..
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Superior Plate technology
− Flow distribution

| © Alfa Laval19/07/2022 30 |

Presenter Notes
Presentation Notes
…. Enables an efficient heat transfer and by this Energy saving. Full payback from the work the pumps are doing and the unique process need.
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Superior Plate technology
− Flow distribution
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Presenter Notes
Presentation Notes
A properly used plate Reduces Maintenance
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Important to get the design working
− Important with proper flow for……..

| © Alfa Laval19/07/2022 32 |

• Excellent Flow
Distribution

• Reduced Fouling

• Energy Saving

• Reduced 
Maintenance

Presenter Notes
Presentation Notes
The right flow through the heat exchanger at every unique position shall have:
- Excellent Flow Distribution
- Reduced Fouling
- Energy Saving
- Reduced Maintenance



https://www.youtube.com/watch?v=uO4fGxXK02s
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 33 |https://www.youtube.com/watch?v=6IJLVjpLPb8

Presenter Notes
Presentation Notes
The beauty with heat exchangers is that it can be designed to process a media to a very specific temperature program. This can be done in several steps in one and the same frame. Something you most likely have seen in your brewery processes.
This heat exchanger is a Multi PHE, MPHE.
Let us have a look how it can look like in a multi section pasteurizer

https://www.youtube.com/watch?v=6IJLVjpLPb8
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 34 |

Presenter Notes
Presentation Notes
Let us open up the unit
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 35 |

Presenter Notes
Presentation Notes
Bolts are removed
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 36 |

Presenter Notes
Presentation Notes
3 different sections are shown, from right to left: Cooling, Heat recovery and Heating. 
Each section separated by a Connection plate. 
Each section is a unique heat exchanger defined from the performance requested by the customer owning the process and equipment.
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 37 |

Presenter Notes
Presentation Notes
The product to be heated up and, in this application, enter via a connection plate into the Heat Recovery section to pick up some heat. To be illustrated better in a few slides.
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 38 |

Presenter Notes
Presentation Notes
The product flow into the Heating section to in this came become pasteurized. 
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 39 |

Presenter Notes
Presentation Notes
Having been pasteurized at a certain temperature and for a certain time the product needs to be cooled down. It enters the Heat recovery section to give away the heat to the product about to be heated up.
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 40 |

Presenter Notes
Presentation Notes
Having “Recovered heat” the product needs to be cooled further in the Cooling section.
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 41 |

Presenter Notes
Presentation Notes
Time for the product to leave the heat exchanger and go into another step of its process. Bottling or packaging perhaps…..
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 42 |

Presenter Notes
Presentation Notes
In the Heating section, how was the pasteurization temperature reached?
Hot water or Steam was inserted to lift the product temperature to the right level.
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 43 |

Presenter Notes
Presentation Notes
And this Cooled Hot media exit in the next Connection plate. Still hot and ready to be heated up again to continue its task.
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 44 |

Presenter Notes
Presentation Notes
What happened in the Cooling section?
A cool media entered in the pressure plate to cool down the product



www.alfalaval.com
Classified by Alfa Laval as: Business

MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 45 |

Presenter Notes
Presentation Notes
The Cooling media, now heated up, exit in the Connection plate.
This Heat should be recovered and used somewhere else in the production or facility. Here are great potentials;  just do not vent it out.
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 46 |

Presenter Notes
Presentation Notes
This is how it looks when all is in operation
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MPHE in operation
− Several heat exchanging processes in one frame

| © Alfa Laval19/07/2022 47 |

Presenter Notes
Presentation Notes
Time to tighten up the unit
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Gasket lifetime
− What decides the lifetime

| © Alfa Laval19/07/2022 48 |

• Gasket polymers chosen depending on the media

• Operating  temperature – the rubber deteriorates

• Operating pressure

• Operating media swelling or softening by absorption of chemicals in the fluids

• Ambient - Hardening by attack of oxidising agents (e.g., oxygen in air)

• Opening frequency

• Cleaning liquids

Ti  th  bb  l   ti   b i  d b t  th  l t

Presenter Notes
Presentation Notes
Gaskets.
A very important detail and part to make the heat exchanger to perform.
Something one shall treat with care to make it live as long as possible. If used too long, it will start to leak and production have to be stopped. Something that can be very costly if production must be stopped at the wrong moment.
What sets the the gasket lifetime?
- Gasket polymers chosen depending on the media�- Operating  temperature – the rubber deteriorates�- Operating pressure�- Operating media swelling or softening by absorption of chemicals in the fluids�- Ambient - Hardening by attack of oxidising agents (e.g., oxygen in air)�- Opening frequency (is the HEX opened to be cleaned manually)�- Cleaning liquids (to strong, at to high temp or wrong destroy)�- Time – the rubber relaxes over time once being compressed between the plates

Many parameters affecting!
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Gasket Ageing
− The time and the rubber relaxation process

| © Alfa Laval19/07/2022 49 |

Cold leakage 
appears 
when the unit 
is started-up

Opportunity: 
Gaskets 
probably need 
to be replaced 
at next 
planned stop

When it is 
heated up it 
seals again

Gasket
force

Time

Limit for proper 
sealing

Assembly

Transportation
Installation

Stop (cold)

Operation
(hot)

Stop (cold)
Stop (cold)

Operation
(hot) Operation

(hot)

Cold
Leakage

Presenter Notes
Presentation Notes
this is a graph showing how the gasket force will change over time. 

The top left corner, the highest gasket force, will be seen when the unit is taken in to operation the first time. After this the gasket force will get lower and lower over time and after each stop……until it at the end reaches a point where the unit will not seal.

This will be the time where there could be cold leakages, and it’s for sure time to change the gaskets.

If we now have a behavior where we are opening the unit for cleaning and maintenance this decline is faster. The Gasket Lifetime is shortened. (wait a few seconds to let this message soak in)
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PHE Start & Stop
− Be smooth

If several pumps are included in the system, make sure that you know which one to activate (start) 
or deactivate (stop) first

Note!

The flow rate should be adjusted slowly when opening 
the valves to avoid the risk of water hammer or 

gasket blowouts.

Or under-pressure when closing the valve.

This can cause great damage to the equipment.

| © Alfa Laval19/07/2022 50 |

Presenter Notes
Presentation Notes
If the system around the heat exchanger is not set to operate in a smooth way the symptoms of this will be seen in the heat exchanger when is breaks. A valve opening fast or a pump starts towards an open valve a pressure surge can be created.
A pressure surge is a transient pressure spike that may occur during start-up or shutdown of a system and lead to fluid flows along a pipe with the speed of sound.
Damaged plates, fatigue cracks on the plate or gasket blowouts causing plate deformations can be found.
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When NEW Gaskets in the GPHE
− Heat up slowly 

Note!

Avoid rapid temperature changes in the PHE. 

With media temperatures over 100°C, slowly increase the

temperature preferably at least for one hour.
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Insruction Manuals
https://www.alfalaval.com/service-and-support/product-
services/plate-heat-exchanger-services/foodandbeverage/

Presenter Notes
Presentation Notes
Another phenomena seen on the gaskets when the normal operating temperature is above 90-100C.

Very important to consider when the PHE is started up for the first time OR after a re-gasketing. A gasket increase in size when heated up. IF the temperature is increased rapidly small cracks can get initiated and over time they will propagate and break. This may take 7-10 months and no one understands why this happened just of a sudden.

To rapid heating and cooling of the media may cause thermal fatigue on the plates.

There are a few things that can happen and go wrong so please take care of your equipment and operate according to the instruction manuals.
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− Gasketed plate heat exchangers with a purpose

Mats Forslund

19/07/2022 © Alfa Laval

Alfa Laval Hygienic line – H4

Presenter Notes
Presentation Notes
As a little teaser I thought I would show you a bit about our new hygienic plate heat exchanger range.
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New Alfa Laval hygenic series
− H4 first out

• The first model out in 2021
- More  models follow until 2025

• Hygienic improvements

• New features on plate and gasket
- patent protected
- Even more features on later and bigger models

Presenter Notes
Presentation Notes
This is the H4 plate heat exchanger, the smallest and the first new unit out. This new range is a development from our current Front Line series.

H4 has some really good hygienic improvements, and in size it also fills a gap.
There are a lot of patented features on both plates, gaskets and frame, and the coming units, in bigger sizes, will have even more unique features.
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H4-P in Brewery
− Perfect fit in a Flexitherm

Presenter Notes
Presentation Notes
We see that the new H4 has a very good fit in our smaller flexiterms, flash pasteurizers.
The improved plate design means that same CIP flow rate means higher velocity in port and therefore improved cleanability. 

H4 could for sure also be used as a yeast cooler.
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Break
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− Life Cycle Services

Run Longer, Safer and Better with Alfa Laval
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Integrity 
Test VCA
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Run Safer, 
Run Smarter, 
Run Better.
Alfa Laval Integrity Testing

SELUMHN / 2018-10-31
Confidential
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Alfa Laval Integrity Testing
Delivering safety, accuracy, sustainability and speed
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The Maintenance Challenge
Gasketed plate heat exchangers are robust, long-lasting pieces of 
equipment but after prolonged use, plates can develop cracks and 
gaskets can wear out. 
 Unexpected shutdowns negate careful planning

− Unpredictability can lead to unfulfilled orders, missed deadlines, lack of productivity.

 Disruptions are costly
− Intrusive testing (eg. opening up plate packs) costs time and money.

 Loss of product can be catastrophic
− Entire batches of product can be lost via contamination or production delays.

 Employee safety may be jeopardised
− …if high temperatures or hazardous chemicals are involved

Slide 59

SELUMHN / 2018-05-22
Confidential
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The Alfa Laval Integrity Test

 Identifies potential leakages
before they occur

 Reveals plate condition without opening
the pack and with minimal downtime

 Secures product quality and safety

 Improves reliability and productivity

− a preventive approach to product safety

Slide 60

SELUMHN / 2018-10-31
Confidential
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How the Alfa Laval 
Integrity Test works
− A fault detection method that’s safe, 

accurate, sustainable and quick

SELUMHN / 2018-10-31
Confidential

Integrity Test Video
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Slide 62

The key advantages 
Monitor and protect your gasketed plate 
heat exchangers with improved…

Safety Accuracy

Sustainability Speed
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Protects against destructive leaks by anticipating them

Slide 63

Heat exchanger plates and 
gaskets degenerate over time

Corrosion, erosion, gasket fatigue, 
and microscopic cracks develop

Leakages occur causing 
contamination and loss of product

SELUMHN / 2018-10-31
Confidential
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Prioritizing operational safety

SELUMHN / 2018-10-31
Confidential

 Safe and Reliable Mix of Hydrogen and Nitrogen
− 5-10% Hydrogen, q.s. Nitrogen – the ideal tracer gas mix

− Effectively inert – no possibility of reaction with media 
inside heat exchanger

− Non-toxic (approved by food industry E949)
− Non-flammable (ISO 10156 classified)
− Non-corrosive and stress free
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The precision method of assessing plates and 
gaskets
 Use of hydrogen as a tracer gas allows for 

accurate analysis

− Can detect faults which liquid can not
− Highly sensitive hydrogen ‘sniffer’ identifies potential leakages
− Hydrogen has very low background concentration, so there is no 

risk of false positives (0.5 ppm)
− The system is fully automated to avoid operator error
− Alfa Laval provide written documentation and certification 

confirming the condition of the heat exchanger plates
− So accurate, it can identify the type of plate or gasket flaw

SELUMHN / 2018-10-31
Confidential
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Identifying the type of fault

SELUMHN / 2018-05-22
Confidential

Slide 66

HYDROGEN LEAKING 
OVER A GASKET
NO PROBLEM WITH 
PLATES

PLATE CRACK OR MANY 
MICRO CRACKS
PLATE SHOULD BE 
CHANGED

BEGINNING OF 
MATERIAL 
FATIGUE
NO LIQUID CROSS 
CONTAMINATION

EARLY CORROSION OR MATERIAL FATIGUE
PLAN CHANGE OF PLATES IN 2-6 MO

Presenter Notes
Presentation Notes
The Alfa Laval method is so sensitive that it can identify not only the existence of a flaw but also the nature of the problem
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The precision method of assessing plates and 
gaskets
− How Alfa Laval Integrity Testing compares to other testing methods

SELUMHN / 2018-10-31
Confidential
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Minimal disruption, minimal downtime

 A primary benefit of the Alfa Laval Integrity Test 
is the avoidance of unplanned shutdowns
− Awareness of the condition of your gasketed plate heat 

exchangers lets you plan production more effectively
− A proactive approach lets you arrange testing and 

maintenance to suit your production schedule
− Avoids lost production through unscheduled or 

unexpected downtime

Slide 68

SELUMHN / 2018-10-31
Confidential
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Minimal disruption, minimal downtime

Slide 69

SELUMHN / 2018-10-31
Confidential

 The Alfa Laval Integrity Test offers quick,
convenient, and non-intrusive testing
− Suitable for units in difficult to access locations
− Units do not require disassembly, reassembly or cleaning

 No need to clean heat exchangers after testing – hydrogen 
dissipates quickly without residue

− Doesn’t require unit to be drained completely
− No waiting time required between tests

 Only 15 minutes to test each section
 Immediate test results
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Minimal disruption, minimal downtime

 Unlike alternative methods, the Alfa Laval 
Integrity Test does not necessitate

− Vacuum to remove tracer gas
− Waiting period between tests 

to allow for tracer gas dispersion

− Disassembly of plate packs
− Cleaning after test procedure

Slide 70

Necessary for 
dye-penetrant method

Necessary for 
Helium-based 
method

SELUMHN / 2018-10-31
Confidential
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− Life Cycle Services

Run Longer, Safer and Better with Alfa Laval
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Integrity Test VCA
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Alfa Laval Visual 
Condition Assessment

Slide 72dkkopmt / 2019-03-27
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Why - Visual Condition Assessment
• You will get an overview of the current condition of your plate heat exchangers

• We will provide a report of our observations and findings
• Plate heat exchanger data

• Pictures of problem areas
• Thermal image

• Our findings and recommendations

• You will get short term and long term maintenance recommendations

• With our recommendations you can plan your maintenance

• We will give safety advice on the spot

• Visual Condition Assessment is executed swiftly

Slide 73

dkkopmt / 2019-03-27
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How - Visual Condition Assessment
• We will make a visual inspection, photos and thermal images

• We have conversation with you during the inspection
• Here we get information about each plate heat exchanger (running conditions, reoccurring problems etc.)

• We know plate heat exchangers
• To what can different operating conditions lead
• What causes problems

• Heat exchanger experts are available when necessary

• Material experts in our lab in Sweden are also available to consult
• Metal, rubber, chemicals

• Plate heat exchangers from other manufacturers are also included
• Detail level depends on manufacturer

Slide 74

dkkopmt / 2019-03-27
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PHE in brewery
By Mats Forslund
Alfa Laval Service

July 2022

Presenter Notes
Presentation Notes
Now we will dig in to the gasketed plate heat exchangers. I will call them PHE, shortening for Plate Heat Exchangers, in most cases, and they might also be called GPHE, meaning Gasketed Plate Heat Exchangers.

But what ever name, we are only talking about heat exchangers at least!

Let’s look at the Brewing Process. 
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Mashing

Lautering

Boiling Clarification Wort coolingBrewhouse
Mash & wort production

Blending & 
carbonationClarification

Dewatering

Filtering
Clarification, blending & 

carbonation

Pasteurization

Sterile filtration

Packaging
Pasteurization, filtration & filling

Propagation & storage

Thermolyzing

Beer 
recovery

Aeration & 
pitching

Fermentation & maturation

Yeast 
Recovery

Coldblock
Yeast handling & 

fermentation

Green beer 
separation

Dewatering

Green Beer 
cooling

Deaeration

CIP

Utility 
cooling

Utilities
CIP, deaeration & 

cooling

Cellar

De-alcoholization Treatment
Bright beer & de-alcoholization

The brewing process

Beer 
cooling

Presenter Notes
Presentation Notes
This is a generic process that might be a bit different then what you have locally. But most things should really be the same.

The brewing process can be divided into six blocks. We will start with a brief overview of the process before we dig into the specific PHE locations and considerations for each block.

The blocks are:
The brewhouse
The coldblock
The Filtering block 
The treatment block 
The packaging block 
And then there is the Utilities block
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Mashing

Lautering

Boiling Clarification Wort coolingBrewhouse
Mash & wort production

Blending & 
carbonationClarification

Dewatering

Filtering
Clarification, blending & 

carbonation

The brewing process

Pasteurization

Sterile filtration

Packaging
Pasteurization, filtration & filling

Propagation & storage

Thermolyzing

Beer 
recovery

Aeration & 
pitching

Fermentation & maturation

Yeast 
Recovery

Coldblock
Yeast handling & 

fermentation

Green beer 
separation

Dewatering

Green Beer 
cooling

Deaeration

CIP

Utility 
cooling

Utilities
CIP, deaeration & 

cooling

Cellar

De-alcoholization Treatment
Bright beer & de-alcoholization

Wort pre-heater

Vapour condensor

External wort boiler

Wort cooling

Thermolyzing

Yeast cooling

Green beer 
cooling

Beer cooling/chilling

Flash pasteurization/
Flexiterm

Water deaeration/
Aldox

CIP Heater

De-alcoholization

Utility cooling

Presenter Notes
Presentation Notes
These are some of the PHE positions, and maybe the most common. The names of the units might vary a bit.

(go through them quickly one by one…following the beer)

Let’s jump straight in to the brewhouse and look at the PHE positions that we can find there.
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Mashing

Lautering

Boiling Clarification
Wort coolingBrewhouse

Mash & wort production

1

3

2

4

Unit No Position
1 Wort pre-heater
2 External wort boiler
3 Vapor condenser
4 Wort cooler

Wort pre-
heater

Vapor 
condenser

External 
wort 

boiling

Presenter Notes
Presentation Notes
So, this is the Brewhouse, or hot block as some might called.

Wort preheater is the first GPHE position we bump in to. This heat exchangers task is of course to pre-heat the wort. This reduces the heating time in the kettle. This reduction in time, can also increase the product quality. 

When the wort preheater is connected to the vapor condenser (that we will come to in a minute), it will also become part of an energy recovery system. 
Hot water, that is generated by the vapor condenser, is used to heat the wort in the wort preheater.

Wort tends to foul, so in this position it’s important to design and keep the unit with a relatively high turbulence on the wort side. But on the other side, having to much turbulence can damage the wort, so it’s really a balance. If you have issues with fouling, we can always assist you, and look at what kind of improvement could be made.

In general, I can also mention that getting a higher turbulence will always cost you in forms of higher flowrate and a higher pressure drop. So even if the product might not be harmed, having an unnecessarily high turbulence will cost you in energy. So that is another reason why turbulence should be kept around a certain level or value.

If we then look at lifetime of gaskets and plates….
Considering that this is a relatively hot position in the brewery, gasket lifetime is around 4-5 years with nitrile, or NBR as its also called, and possibly 5-6 using EPDM gaskets. This will of course be depending on how you treat the unit. By exposing the unit to higher pressure and/or higher temperature, maybe in combination with very frequent openings, this will of course shorten the lifetime.

When it comes to plate lifetime, most positions in a brewery will have a rather long plate lifetime. But the same as for gaskets is also applicable here. If the unit is mistreated, the lifetime will be shorter. We can say that treated well, we should not have many units with a shorter life-time then 10 years, and in many cases it will exceed 10 years by a lot. 
So, this is the general statement, and I will not speak so much about plate lifetime for the different positions, except for a few cases.

What will affect the lifetime of both gaskets and plate? Ulf has already mentioned this, but I thought I would just emphasize some things that we see happen rather often, and repetition is good, at least my teachers always said that:
- Tightening to wrong A-dimension (explain A-dimension if needed)
- Pressure spikes or peeks (HSS, start/stop, maintenance….)
- Mechanical damages
- Wrong CIP-media
- Leaving CIP-media in the unit (for longer periods)

……and this goes for ALL PHE, in ALL applications!

Another thing, in the questions we got from you before this seminar, one was about gaskets and glued vs not glued. The general standpoint is that we do not want to use glued gaskets when the gasket is in food contact. So, all gaskets in the process, that are in contact with product that will be beer or becoming beer, will be non glued, what we would call a clip-on gasket. 
Units that are not in contact with the main product, the beer, could of course have a glued gasket. 
Advantages with a glued gasket is that it’s stuck in the gasket groove one the plate, and especially for units you open frequently, that is an advantage. 
But on the other hand, regasketing a glued unit is much more difficult, and needs to be done off site in a Service center. 

So, there are pros and cons with everything.

The next unit is the external wort boiler, a PHE position that we do not see very often. 
One thing to look out for here is the risk of burn-on on the plates, since this is operating at a high temperature. 

When it comes to general fouling, the same goes for this position as for wort pre-heater…have good turbulence. 

Same or slightly shorter lifetime then wort pre-heater. The type of hops used can affect the fouling of this unit, so make sure to keep an eye on this if you change your type of hops.

Next, we have the vapor condenser, that I have already mentioned. 
Here we are recycling thermal energy from wort boiling, in an energy recovery system. 
Hops oil can be present in this system, so cleaning of this unit can be a bit trickier than other units in the brewery. Might need mechanical cleaning in some cases. 

Again, roughly the same lifetime on gaskets and plates as the two units mentioned before. 

The possible presence of this hops oil can sometimes make Nitrile rubber the better solution as gasket material, since EPDM and oils are generally not a good combination at all.

Wort cooling is the next position. 
Here we have wort entering the unit at boiling temperature, so higher strain is put on both gaskets and plates. 
And this is probably the most fouling position we have in brewery. 

The fouling consists of both proteins, hops- and grain parts. So, it can be both particles, and other types of build-up on the plate. 
It’s important to have a good self-cleaning effect in this unit. This is done by designing it with a good sheer stress. This means that the wort has a flowrate high enough to clean itself, but still not harm itself. 
This is not enough to completely clean the unit of course, but if the design is not done in a good way, you will have to run CIP very often, and probably also open the unit rather often. 

Opening this unit at least once a year, to analyze the fouling situation, is a recommendation. 

Again, in some cases we see the need of mechanical cleaning of this heat exchanger. 
When doing this, maybe with high pressure jet, make sure that you do not damage the gaskets. 
And when the unit is open, take the opportunity to analyze the condition of both gaskets and plates. 
If you don’t feel comfortable in doing this yourself, just get in contact with us and we will for sure assist and asses the condition of the unit. 

This could be part of a VCA (Visual Condition Assessment) as Alan spoke about before. Having a unit open just gives us even more chances to assist you in doing the most efficient maintenance plans.

Here there is also a good opportunity of rebuilding units that might not be configured perfectly and not matching the operating conditions. 
If a higher return temperature of the cooling water could be allowed, the usage of this water could be reduced. In some cases, we could also reduce the number of CIP cycles.

I was involved in a rebuild of a rather big wort cooler. And in that case, we managed to rebuild the unit so that the water saving was greater then 10 000m3 per year. 

It’s common that this unit is divided in two sections (or two different units), one hot and one cold section or unit. Gasket lifetime will of course be shorter in the hot section at around 4-6 years, and up to 8-10 years in the cold section or unit. 

The fouling will mostly happen in the hot section/part of cooling. 

Another question that was sent to us before the seminar that I thought I would address is how you determine if fouling is causing a poor heat transfer efficiency, and this goes for both cooling and heating. 
One way is to monitor the pressure drop over the unit, and if this will increase, there is something blocking a few or many channels inside the unit. But using the pressure drop as a measurement for fouling is not always the best. This means that you have a heavy fouling before you will find out. Tracking the temperatures is probably a better way. If your cooling or heating media has the correct inlet flowrate and temperature, but you are not getting your wanted outlet temperature of the product, then there is most likely a problem with some kind off fouling or blockage of parts of the unit. 

So, in our world, you can never have too many flowmeters and temperature gauges. 
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Is this a brewery?

Presenter Notes
Presentation Notes
Now to the section called “Is this in a Brewery”!
What could we find when visiting Breweries? Do we perceive the brewery customers as being at a high level when it comes to taking care of their equipment?

This picture is from a big Brewery, actually one of the major global players.

Here we see clear corrosion on the fame parts…..

…..and in this case corrosion issues actually lead to two major accidents losing the customer 10 brews in total. 
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Presenter Notes
Presentation Notes
The Cold Block, or cellar as some will call it, is where we go next of course. 

The first position is the Green beer cooler, this normally sits directly after the green beer separator. And there is a specific reason why I mention this. 

Further ahead in the process, in Filtering, we have the Beer cooler that is a very similar plate heat exchanger duty to the green beer cooler. The biggest difference is that the beer is cooled to a lower temperature then the green beer, and this increases the risk of freezing in the beer cooler comparing to the green beer cooler. 

Normally the cooling media in these two cooler should not go below -5 deg C, but that of course depends on what beer you are making. Here the alcohol level of course plays a big part.

Freezing can not only increase the risk of blocking the flow in the unit, it can also harm your yest, and both vitality and viability of the yeast will suffer. The yeast can also be damaged if the unit has a too high turbulence, so be careful with that if you increase the flowrate. 

There was a question about the risk of freezing causing leakage, and I won’t say it could not happen. But most common for freezing issues is that it causes blockage in the unit, making the unit run very poorly, and it will for sure damage the yeast. 

We have seen installation were the discharge from the high-speed separators , that sits just upstream from these two PHE’s, can damage the plates in the PHE. This is often due to an error when installing the PHE or separator. If there is enough distance between these units, or a damper installed between them, this risk of damaging the plate will be eliminated. But it’s something that is good to be aware of. 

It’s not very common, but be aware that yeast cells in the green beer could cause fouling issues in the unit.

For both PHE’s it’s very important that you have a higher pressure on the beer side than on the coolant side. If there would be a leakage. You do not want your beer contaminated with cooling media.
Low temperatures in these units means a long gasket lifetime, so I would say 10+ years.

Both green beer cooling and beer cooling can also be done directly with ammonia in a semi-welded plate heat exchanger.

Then we have Yeast cooling. 

Here we have low and gentle temperatures, so a long gasket lifetime should be expected. 

The only real danger might be the risk of freezing if you do not control the unit in the correct way. 
If this happens, the yeast can of course not be re-used. If you would have any freezing issue, we can help in reconfiguring the unit.

Cleaning of this unit is extremely important. 
A CIP flowrate that is 2-4 times higher than the yeast flow rate is needed. 

The last unit in the coldblock, is a unit that takes care of yeast inactivation, we call this module Thermolyzing. 

Selling inactivated yeast as animal food is getting more and more popular, and of course it also goes hand in hand with all the sustainability trends. 

If present, the possibility increased heat recovery (saving steam) could be analyzed, and also make sure you keep track of fouling, could be an issue in this module.
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Cellar

De-alc Treatment
Bright beer & de-alcoholization

10 12

Unit No Position
9 3-section unit

10 Steam generator
11 Condenser
12 Sub cooler

9 11

Presenter Notes
Presentation Notes
In treatment it’s possible that you have a de-alcoholisation module, hopefully supplied by us. In this module there are several PHE’s with varying temperature programs, meaning different gasket life-timers of course. 

I also want to take the opportunity and say that our De-alc is a very nice module, that we are very proud of. So have that in mind for future investments.
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Is this a brewery?

Presenter Notes
Presentation Notes
But for sure…these units can not be in a Brewery? These units could not contain liquid that someone should drink?

I’m afraid that it’s a yes on both these questions. Wort is going though these! I guess it’s good that there is pasteurization before bottling!

So maintenance should be on the agenda! And in this case, maybe opening your eyes is the first step.
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Packaging
Pasteurization, filtration & filling
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13 Flexitherm (beer flash 

pasteurization)
14 BHE (brazed unit) inside 

the Flexitherm module

Presenter Notes
Presentation Notes
Pasteurization is of course a very important step in the brewery. In packaging you either find a tunnel pasteurizer or a flash pasteurizer using Plate heat exchanger technology.

Our flash pasteurizing module is called a Flexiterm, and it contains one gasketed plate heat exchanger and one brazed heat exchanger, and the later is used for producing hot water.


Since the pasteurizer is a heat recovery unit, there could be the possibility to increase the heat recovery. Heat recovery up to 94-95% is absolutely a possibility.

Just as an example at least 100kW/h can be saved if you go from 90 to 94% regeneration on a 200hl/h pasteurizer. The saving is both in pure energy and steam, but also in decrease of glycol consumption.  


In the PHE, generally a three-section unit, we have relatively high temperature and a high pressure, up to 16 bars. This means that lifetime of gaskets and also plates, especially in the heating section, will be shorter than most other positions. 
We could be looking at 3-4 years when using nitrile rubber, and maybe extending this to 5-6 years if we go for a food graded EPDM gasket, and this is in the heating section. Longer lifetime in the other sections as temperature decreases.


Again, a comment about safety. 
Always make sure that you have a higher pressure on the glycol side then the beer side. Also in the heat recovery, middle section, you should make sure that the pasteurized beer has a higher pressure then the un-pasteurized beer that is being pre-heated. 

If you are using out Flexiterm module, you don’t need to think about this, it’s taken care of by the module. 
But be aware when using other type of flash pasteurizers. 


Integrity testing service is perfect to use with this unit. In fact, we see more and more breweries switching from conventional leak detection methods, that demand opening of the plate heat exchanger, to leak detection with this equipment. It’s fast, easy and can predict a leakage in a way that most other methods can’t.  

In many countries there is a demand in leak-testing certain units in brewery's yearly. 
Would be interesting to know what kind of demands you have. 

We can talk about this in the questions session after the presentations.
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15

Unit No Position
15 Aldox (water deaerator)
16 CIP heater

Presenter Notes
Presentation Notes
The last module I want to mention is the deaeration module, that we call Aldox. 

This module of course makes deaerated water, meaning water with a very low level of oxygen. Here we could look at heat recovery increase, if a hot Aldox is used, meaning one with a pasteurizer. Gasket lifetime in the heating section, if this is present, is again a bit shorter, 2-3 years considering its direct steam heating.

The last unit I will speak about is CIP-heating. 

Really a utility position. Generally heating caustics or acids, so gasket and plate lifetime is a bit shorter. 

Since these are normally in direct contact with steam, 2-3 years of gasket lifetime is probably what you should expect, and plates should be checked after around 5 years. 

And now I want to share some general maintenance thoughts with you all…. 
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• Fix when it breaks
•Totally reactiveBreakdown

• Planned service
• Time / calendar basedPreventative

• Monitoring condition and 
identifying failures

Condition-
based

•On-line monitoring, 
connected with sensorsPredictive

Maintenance strategy

Presenter Notes
Presentation Notes
As already mentioned by Alan, there are basically 4 ways to approach service needs depending on the situation and service strategy for a particular type of Equipment.    
�Breakdown maintenance: Run until breaks - Emergency service, totally reactive 
Preventative maintenance: Planned Service
Condition based service maintenance:  Monitoring condition and identifying potential failure
Predictive maintenance: On-line monitoring, connected with sensors

What maintenance approach are you having on your PHE?
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Strat pack
Preventive
Agreement 

Stand by unit
Predictive
Agreement

Key spares
Regular 
service

Strat pack
Preventive
Agreement

High

Low

Risk for downtime

Cost for downtime
• Production loss
• Consequential damages
• Parts & service availability

• High temp
• High pressure
• Corrosion
• Erosion
• Fatigue, cracks
• Fouling

HighLow

Specific maintenance plans based on criticality and risk

Presenter Notes
Presentation Notes
A good exercise to do is to evaluate and class the equipment in terms of cost of downtime and risk of downtime.

Cost for downtime is very much depending on the equipment location in the process and related consequence if a failure. Risk for downtime is also related to the process, in terms of high temp or pressures, corrosion, fouling etc.

The service strategy is very connected to this overview and for equipment in the green area – perhaps enough with a reactive service approach, however in the read area, we might be talking about a stand-by unit or at least to apply a condition based service strategy, meaning predictive. 
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Standby unit Plate pack / 
specific gasket 

in house

Max. allowable 
downtime

<12 h

Order key 
spare parts

Order complete 
set of standard 

gaskets

24 - 72 h

1 – 3 weeks

3 –∞ weeks
How much 
downtime 
can you 
afford?

Spare parts availability
Unit criticality

Presenter Notes
Presentation Notes
This might be scary to look at…..but it’s reality.

If you cannot afford more then 12 hours of unplanned shutdown of a unit, you should really have a standby unit. And I know that this is in many cases impossible.

If it’s ok that it takes 1-3 days until you are operating, well at least a spare plate pack should be at your site. And specific gaskets, that will keep you running for at least a few weeks.

If you need to order gaskets, plates or other spare parts, depending on what part it is…..1-3 weeks for standard parts, that we have on stock is not impossible. Might of course go quicker if we have local stock. 

For special parts, maybe on older units, and now with all the delivery issues that the pandemic has created….well, we could be looking at very long lead-times.

Again, not to scare you, but keep this in mind!
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− Cooling a process 
− How shall a heat exchanger be maintained ?
− Ammonia heat exchangers
− Can we recover the heat ?

Ulf Grevillius

19/07/2022 | © Alfa Laval 90 |

Maintenance when Heating & 
Cooling a process
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Cooling processes 
− Different cooling solutions

• Free cooling
• Cooling towers
• Chillers
• AIR heat exchangers

| © Alfa Laval19/07/2022 91 |

Presenter Notes
Presentation Notes
How can a cooling system look like? 
There is the free cooling – getting the cooling water from different sources as the ocean, lakes, canals or underwater wells.
All of these may bring in particles and organisms contaminating the heat transfer surface of the plate.

Then there are Cooling Towers – someone called the CT “air scrubbers”; everything blowing in the wind can end up here and later on the PHE plate surface.

Chillers are effective cooling sources BUT may be contaminated if connected with either above cooling source to vent off the heat from the condensed media or a compressor not having had its regular maintenance. 
A good combination here is to have an “intermediate PHE” to take the hit. �Perhaps even have a redundancy here to always have one unit operational

The AIR heat exchanger is a device creating a closed loop towards the media to be cooled.
This is a good solution to cool with.
Fairly easy to keep its fins clean with a detergent and flushing with fresh water.
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Any risk?
− Open to the ambient ?

| © Alfa Laval19/07/2022 92 |

• Biofouling
• Seaweed
• Barnacles, Sea shells
• Debris
• Sand
• Solids
• Dust

• Heat exchangers must be cleaned on regular basis
• Do not open though it reduces gasket lifetime.
• Cleaning In Place (CIP) – circulation of cleaning agents

Presenter Notes
Presentation Notes
Every time one expose the heat exchanger to the ambient by taking in water from a CT or the ocean, lake or river one can never tell what will enter with this water.
A lot of different items and particles, as listed, can enter and get stuck on the plate surface preventing the heat transfer, blocking the channels, and over time increase the pressure drop.
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Cooling processes 
− What can decrease performance 

• Deposits on plate – fouling
• Create resistance to transfer heat
• Create increased pressure drop

| © Alfa Laval19/07/2022 93 |

Presenter Notes
Presentation Notes
When one have a heat exchanger installed it means that one is cooling or heating a media in a process. 
Depending on the origin or composition of this media and its operating temperature deposits may end up getting left on the heat exchanger heat transfer surface of the plate. 
These deposits are preventing the heat transfer to take place, as illustrated in the graph to the right. 
In worst case increase the pressure drop to increase though the fouling layer grows causing the channel in-between the plates is getting narrower. This is causing the connected pump to work harder and consume more electricity.

This gives dual looses – reduction in performance of the process and increased electrical cost
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To deal with the debris and fouling
− Different solutions

| © Alfa Laval19/07/2022 94 |

Depending on the set up of the system around 
the utility heat exchangers and the cooling there 
are different solutions

• Filter the incoming with 
− ALF filter
− Sarco Strainers
− Backflushing valve

• Cleaning In Place (CIP)

• Redesign of the heat exchanger

Presenter Notes
Presentation Notes
Looking at the system and what is causing a performance decline one can choose different methods or combination of methods to put into effect.
The ALF filter – an automatically rinsed filter basket positioned in-front of the heat exchanger
Sarco Strainer, Y-strainer – a device that is “Good engineering practice” that sits in-front of the heat exchanger. Rinsed manually.
A Backflushing valve – mounted on the heat exchanger. Reverses the flow through the heat exchanger for 30-40 seconds, at least twice a day.

Cleaning In Place, named CIP – circulation of cleaning agents that can remove Organic fouling (biofouling, fats and grease) and In-organic fouling. The PHE is not opened. It must be equipper with isolating valves and connections to connect the CIP unit.

Redesign could also be a solution to deal with fouling and debris one discover.
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Chillers 
− How to maintain

| © Alfa Laval19/07/2022 95 |

Ammonia chiller systems 

In these systems there is a compressor.
- Oil is present to make it seal and perform.

Oil is devastating for the Semi welded heat exchanger
- 15 μm oil film reduces performance by 30%
- The oil makes the ring gaskets swell and reduces lifetime

Monitor the temperature differences between in and out to 
understand when to maintain.
Maintenance: Service compressor, have oil traps, perform CIP

Presenter Notes
Presentation Notes
Ammonia chiller systems are good and efficient.

Important to secure that  the system has sufficient and effective oil trap.
If the oil is allowed into the heat exchanger the effect is reduced drastically.
Only 15 mikron – 0,015 mm of oil film reduces the effect by 30%.

The oil is also a thief reducing the ring-gasket lifetime. It makes the gasket swell and deteriorate faster.
In some application and systems, one may get 8-10 years from them. 

Monitor the delta T, temp differences between in and out to understand how the unit is doing. It has a certain temperature difference to manage; IF it does not manage this, cleaning could be necessary. Understand what may have caused this decline.

Important to have regular service of the compressors and IF they work hard to reach their temperatures the overhaul shall be more frequent.
Have oil traps
Perform CIP
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Heat exchangers 
− General maintenance (1)

| © Alfa Laval19/07/2022 96 |

Keep records of your maintenance and observations on Every heat exchanger!

Control the A-measure 
- Every tightening and locking bolt
- Verify towards drawing

Keep the tightening bolts clean and well lubricated with
an extreme pressure grease.

- Every bolt, the hole bolt.
- Use bolt protections

Inspect the gaskets from the outside, look for UV- or ozon cracks

Presenter Notes
Presentation Notes
What shall one do on the daily/time based maintenance?
Important to keep records in order to follow the progress and development of the maintenance done! We will attach a template for this

Control A-measure and verify towards drawing. Perhaps it started to leak and someone tightened the unit. This causes plate deformations and….

Treat all the bolts greased- Exchange corroded bolts

Inspect the gaskets from the outside.
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Heat exchangers 
− General maintenance (2)

| © Alfa Laval19/07/2022 97 |

Look for external leakages

Spray from the side is often caused by Pressure surge

Look for plates shifted sideways
or snacking of the plate pack

Presenter Notes
Presentation Notes
Any external leakages spotted around the leak chamber zones?
Understand what the different observations can be origin from. 
	Spray - pressure surges 
	Side shifting/snaking – deformed plates, damaged hangers
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Heat exchangers 
− General maintenance  (3)

| © Alfa Laval19/07/2022 98 |

Secure that all manometer & gauges (pressure and temperature) are working 
and calibrated.

Check wrong position of valve OR damaged pump on regular basis

Avoid splash of media containing chlorides, even stainless-steel can corrode.
The stainless-steel cladding (frame, pressure plate and connection plates) is 
satin polished. Clean with cloth wetted by paraffin oil. Yearly or when needed.

Presenter Notes
Presentation Notes
Be observant on the deviations from the normal operation, BUT also question if the manometers and gauges show the correct value. 
	Could there be dirt on the port to the gauge or it is not calibrated….

Do the valves and pump performing as they should. What about their switches, do they indicate correct position?

Even stainless steel can corrode. Protect the surfaces by not flushing with water containing chlorides. Apply paraffin oil.
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Opportunities
− Recover the heat

| © Alfa Laval19/07/2022 99 |

• Heat recovery from process waste heat
− Low charge NH3 solutions for secondary 

systems incl U-turn option
− Heat pumps

Heat to be used in:
− Other production processes
− Space heating
− Tap water

The U-turn refrigeration solution we
at Alfa Laval can offer has compared to 

other technical solutions:
- 30% less equipment footprint
- 30% less refrigeration charge

Presenter Notes
Presentation Notes
In some of your process steps you are extracting heat, while in other you add heat, sometimes using steam.
This gives an opportunity to collect and recover this heat to use it somewhere else in the production or facilities, space heating or hot tap water.  Just do not vent it out and by that risking of contaminating the heat exchanger with the dirt from the ambient. This is a fantastic to reduce the carbon footprint and save energy.
Alfa Laval have the technique and knowledge to design these heat exchangers.

Regarding The U-turn refrigeration solution we �at Alfa Laval can offer has compared to other technical solutions:
-30% less equipment footprint�-30% less refrigeration charge

Perhaps something for you to consider for upgrades or future need.
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−San Miguel Virtual  Webinar – July 2022

Run Longer, Safer and Better with Alfa Laval

End of Presentation

Presenter Notes
Presentation Notes
Be observant on the deviations from the normal operation, BUT also question if the manometers and gauges show the correct value. 
	Could there be dirt on the port to the gauge or it is not calibrated….

Do the valves and pump performing as they should. What about their switches, do they indicate correct position?

Even stainless steel can corrode. Protect the surfaces by not flushing with water containing chlorides. Apply paraffin oil.
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Q&A Session
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