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1 Introduction

This manual provides information needed to handle and install a plate heat
exchanger.

1.1 Description

1.1.1 Components

This section describes the components of the plate heat exchanger that are
referred to in this manual. For further description of a plate heat exchanger
components see the Maintenance manual.

Main components

1. Frame plate
Fixed plate with a various number of portholes for the connection of the
piping system. The carrying and guiding bar are attached to the frame
plate.

2. Pressure plate
Moveable plate that can contain a various number of portholes for
connection of the piping system. The functionality of the pressure plate is
to compress the plate pack against the frame plate
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m 1 Introduction

3.

Plate pack

Heat is transferred from one media to the other through the plates. The
plate pack consists of:

- channel plates and end plates
or for semi-welded units:

- twin plate cassette
- gaskets
- transition plates (in some cases)

The plate pack can also be divided into sections according to the plate
heat exchanger to the right in the illustration. The bigger plates between
the sections are called partition plates or connection plates depending on
the design.

Tightening bolts
The bolts with bearing boxes are identified as tightening bolts.

Locking bolts
The remaining bolts assembled to keep the frame plate and the pressure
plate in place. Often shorter than the tightening bolts.

Foot

A part that can be fixed or adjustable. It can also be used to secure the
plate heat exchanger to the foundation using bolts.

200010676-4-EN-GB



Introduction 1 m

1.1.2 Type plate

The type plate is in most cases assembled on the frame plate. It may also be
assembled on the pressure plate. The type plate can be a plate of steel or a
sticker label.

A WARNING | Risk of damage to equipment.

The design pressure and the design temperature are both marked on the type
plate. These must not be exceeded.

A CAUTION | Risk of damage to equipment.

Avoid aggressive chemicals for cleaning the plate heat exchanger when a sticker
label is used.

The design pressure (11) and the design temperature (10), as given on the
type plate, are the values against which the plate heat exchanger is approved
according to the pressure vessel code in question. The design temperature

(10) may exceed the recommended operating temperature (8) for the gaskets.

If the operating temperatures as specified on the plate heat exchanger
drawing are to be changed the supplier should be consulted.

1.
2.

© ® N o a &

Space for logotype
Website for service

Website for service (for industrial products)
or

Drawing of possible locations of connections (for hygienic products)
Space for mark of approval

Warning, read manual

Date of pressure test

Maximum operating temperature

Manufacturer test pressure (PT)

Allowable temperatures Min./Max. (TS)

10. Allowable pressures Min./Max. (PS)

11. Volume of each channel (V)

12. Locations of the connections for each fluid

13. Fluid classification group

14. Year of manufacture

15. Serial number

16. Product model

17.Manufacturer’'s name

200010676-4-EN-GB



m 1 Introduction

e 2 - N
17 | o o 1
16
15 '+ Manufacturer !
14 Type 17
Serial No. MANUFACTURER: : 14
13 Year
Fluid group | | YEAR OF MANUFACTURING: . 15
12— it — ot | — | - TYPE: SERIAL NUMBER:
_ L tVolume V| | : 12
" IAIIowabIe press. 16 [INLET — OUTLET — — -
10 MinMax  PS FLUID GROUP 113
Allowable temp. VOLUME lv 1711
9 —hinMax. TS |[MAX. OP. TEMP. .
ALLOWABLE PRESS| .
8 //Imanufactturer PT MINJMAX. PS 7
it | ALLOWABLE TEMP. R 10
7 1 Test pressure date 2 MINJMAX. TS
6 |[MANUFACTURER _|PT - 9
PRESSURE TESTED
| Service I PRESSURE TESTING PERFORMED ON . 8
3 STATISTICAL BASIS.
FOR SERVICE: g 6
A
WARNING ° 2
] @A
o ' 5 3 :
5
4~ - Y, L )

Example of type plates.
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1.2 Intended use

The intended use of this equipment is to transfer heat in accordance with a
decided configuration for a given thermal duty.

Alfa Laval will not be held responsible for injury or damage if the equipment is
used for any other purpose than the intended use described above. All other
use is prohibited.

1.3 Reasonably foreseeable misuses

* When planning the installation, it is mandatory to take service areas in
consideration. See the plate heat exchanger drawing.

* When planning the installation, it is recommended to take in consideration
that the plate heat exchanger should be able to remove (lift) if a future need
for rebuilding or shipment to a service centre occurs.

* Do not lift or transport the crate nor the equipment in any other way than
stated in the Installation Manual.

» Connect a pipe in the way it is meant to be connected to the plate heat
exchanger. Gasket and lining can be damaged if a pipe is connected in the
wrong way.

* For semi-welded models and other models with asymmetric configuration it
is a safety issue if the wrong pipe is connected to the wrong port. Ensure
that the correct media is connected to the correct port according to the
plate heat exchanger drawing.

* There is a risk to damage the hangers if many plates are hung or moved at
a time. It is recommended to handle one, or maximum two, plates at a time.

*  When tightening to the A-measurement (the distance between the inside of
the frame plate and the inside of the pressure plate), always tighten the
bolts crosswise, evenly, and a little at a time to avoid diagonal shifting and
snaking. The number of plates and the A-measurement can be found on
the plate heat exchanger drawing.

» Increase and decrease flow gently to avoid plate deformations and gasket
blow-outs by for example water hammer.

» At start-up, raise the temperature gently to avoid cracks in the gaskets or
create a blow-out. See Section Start-up in the Installation Manual.

» If the plate heat exchanger will not be in operation for a long period of time,
follow the instructions in Section Storage.

1.4 Prior knowledge to handle the equipment

The plate heat exchanger shall be operated by personnel who have studied
the instructions in this manual and have knowledge of the process where the
heat exchanger is installed. This includes knowledge of precautions regarding
media type, pressures, temperatures in the plate heat exchanger as well as
process specific precautions.

Maintenance and installation of the plate heat exchanger shall be done by
persons who have knowledge and authorization according to local regulations.
This may include work with piping, welding and other kinds of maintenance.

200010676-4-EN-GB
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m 1 Introduction

For maintenance actions not described in this manual, contact Alfa Laval for
advice.

1.5 Available technical information
In addition to this manual, please keep the following documentation at hand:

» Declaration of Conformity
If applicable.

* Parts list
A list of components included in the configuration of the product.

» Plate hanging list
A description of the included plates and gaskets and the sequence that
they are installed in the plate heat exchanger.

* Plate heat exchanger drawing
A drawing of the delivered plate heat exchanger.

The listed documents are unique for the delivered product.

1.6 Warranty conditions

The warranty conditions are usually included in the signed sales contract prior
to the order of the delivered plate heat exchanger. Alternatively, the warranty
conditions are included in the sales offer documentation or with a reference to
the document specifying the valid conditions. If faults occur during the
specified warranty period, always consult Alfa Laval for advice.

1.7 Advice

Always consult Alfa Laval for advice if:
* The number of plates are intended to be changed.

* Operating temperatures and pressures are to be changed, or if other fluids
are to be processed in the plate heat exchanger.

12 200010676-4-EN-GB
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1.8 Environmental compliance

If operating Alfa Laval’s heat exchangers in an optimal way and following the
maintenance recommendations, this will maximize the energy savings and
minimize the operational expenses (OPEX).

Waste management

Separate, recycle, or dispose all material and components in a safe, and
environmentally responsible way according to national legislation or local
regulations. If there is any uncertainty regarding what material a component is
made of, contact the local Alfa Laval sales company.

Unpacking

Packing material consists of wood, plastics, cardboard boxes and, in some
cases, metal straps.

* Wood and cardboard boxes can be reused, recycled or used for energy
recovery.

» Plastics should be recycled or burnt at a licensed waste incineration plant.

» Metal straps should be sent for material recycling.

200010676-4-EN-GB
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2 Safety

2.1 Safety considerations

The plate heat exchanger shall be used and maintained in accordance with
Alfa Laval’s instructions in this manual. Incorrect handling of the plate heat
exchanger may result in serious consequences with injuries to persons and/or
property damage. Alfa Laval will not accept responsibility for any damage or
injury resulting from not following the instructions in this manual.

The plate heat exchanger should be used in accordance with the specified
configuration of material, media types, temperatures and pressure for the
specific plate heat exchanger.

2.2 Definitions of expressions

/I\ WARNING | Type of hazard

WARNING indicates a potentially hazardous situation which, if not avoided, could
result in death or serious injury.

/\\ CAUTION | Type of hazard

CAUTION indicates a potentially hazardous situation which, if not avoided, may
result in minor or moderate injury.

NOTE indicates a potentially hazardous situation which, if not avoided, may result
in property damage.

Safety

200010676-4-EN-GB 15
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2.3 Personal protective equipment

Protective shoes

Shoes with reinforced toe cap. Minimize foot injuries caused by dropped
articles.

Protective helmet

Helmet designed to protect the head from accidental injury.

Protective goggles

Tight-fitting eyeglasses worn to protect the eyes from hazards.

o

Protective gloves

Safety

Gloves that protect the hands from hazards.

-
o
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2.4 Working at height

/I\\ WARNING | Risk of falling.

For any kind of work at height, always ensure that safe means of access are
available and used. Follow local regulations and guidelines for work at height.
Use scaffolds or a mobile work platform and a safety harness. Create a safety
perimeter around the working area and secure tools or other objects from falling.

If the installation requires working at a height of two meters or higher, safety
arrangements must be taken in consideration.

Safety

200010676-4-EN-GB 17
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3 Storage

A WARNING | Risk of damage to equipment.

The crate is not designed to be stacked.

Never store anything on top of the crate.

If nothing else has been agreed, Alfa Laval delivers the plate heat exchanger
ready to be put into service upon arrival.

Alfa Laval and its representatives reserve the right to inspect the storage
space and/or equipment whenever necessary until the expiration of the
warranty period stipulated in the contract. Notification must be given 10 days
prior to the date of inspection.

If there is any uncertainty about the storage of the plate heat exchanger,
consult an Alfa Laval representative.

200010676-4-EN-GB




m 3 Storage

3.1 Storage of equipment

It is recommended to store the plate heat exchanger indoors, but if this is not
possible, make sure to protect the heat exchanger against the weather.

Make sure that the connections are covered.

Protect the heat exchanger from sun light, for example by covering with
non-transparent plastic film. UV-light will shorten the lifetime of the rubber
gaskets.

The heat exchanger should not be exposed to ozone, organic solvents or
acids. Avoid storage in engine rooms or close to welding equipment.

The tightening and locking bolts should be well covered with a thin layer of
grease. See the Maintenance manual Section Closing.

Beware that extreme temperatures can shorten the lifetime of the gaskets.

Long time storage before taken in operation

If the plate heat exchanger must be stored for an extensive period of time,
longer than one year, the risk of leakage when starting up increases. To avoid
this problem it is recommended to let the gasket rubber rest to regain most of
its elasticity.

1.

Loosen the tightening bolts and the locking bolts. Follow the instructions in
the Maintenance manual.

Open the plate heat exchanger until the plate package measurement is
1.25xA.

Leave the plate heat exchanger for 24—48 hours, the longer the better, for
the gaskets to relax.

Re-tighten according to the instructions in the Maintenance manual.

Alfa Laval recommends a leakage test should be carried out, see Section
Leakage test in the Maintenance manual.

20
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4 |nstallation

4.1 Installation workflow

An installation of any Alfa Laval equipment follows the installation process
described below. Follow the relevant steps depending on the installation
agreement and operating industry.

Step Process activity End state Note
Site prepared.
pared site.
Pipes free from ;
dust, dirt and other ,:t 1S r?clc;mr_mle_nded
, : foreign particles o Install a In‘ine
2 Cleaning of pipes h log th strainer before the
or. erinlet.
Also includes con-
3 Mechanical comple- | Equipment me- nection to the proc-
tion chanically installed. | ess equipment pip-
ing.
Only relevant for
some industries.
. Check with installa-
_ Equipment cleaned | tion responsible.
4 Cleaning and ready for pro- )
duction. Follow the cleaning
instructions in the
Maintenance Man-
ual.
Equipment commis-
5 Commissioning sioned and func-
tionally validated
Only valid if agreed
6 Performance vali- | Equipment perform- | upon.
dation ance validated.
7 Hand over Contract fulfilled.

200010676-4-EN-GB
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m 4 Installation

4.2 Components

The Installation manual, this manual, is divided into sections corresponding to
components used with any plate heat exchanger. Among the delivered
document, see Section Delivered technical information there is a list of all
components included in your specific plate heat exchanger. The table below
show the name and design of each component included in a headline
regarding lifting and raising in this manual.

Denomination Design

Lifting device

Lifting wire @

Lifting eye bolt

G

Swivel eye bolt

Swivel eye bolt

Hoist sling

22 200010676-4-EN-GB
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Denomination Design
L-foot
Block foot

Swing foot L-foot

Swing foot block foot

Fixed foot

Low adjustable foot frame plate

()
(]
Low adjustable foot supporting column

200010676-4-EN-GB 23
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Denomination

High adjustable foot frame plate

High adjustable foot supporting column

Stabilising bar

24
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Installation 4 m

4.3 Before installation, lifting and transport

A CAUTION | Risk of damage to equipment.

During installation or maintenance, precautions must be taken to avoid damaging
the plate heat exchanger and its components. Damage to components can
adversely affect the performance or serviceability of the plate heat exchanger.

/I\\ WARNING | Risk of personal injury.

The equipment is heavy.

Never lift or move the equipment manually.

/\ WARNING

Identification of connections to welded channel and gasketed channel are vital.
Entering wrong media into the gasketed channel can cause serious personal
injuries and severely damage the gaskets.

If any hesitation in this matter contact Alfa Laval representative.

To consider before installation
+ Keep the plate heat exchanger packed until installation.

» Before connecting any piping, make sure all foreign objects have been
flushed out of the piping system that should be connected to the plate heat
exchanger.

» Before connecting any piping, make sure that all the bolts for the feet are
tightened and that the plate heat exchanger is firmly fixed to the foundation.

» Before start-up, check that all the tightening bolts are firmly tightened and
that the plate pack has the correct measurements (A-measurement). See
the plate heat exchanger drawing.

» The pipework must be able to handle unforeseen loads so that the plate
heat exchanger is not exposed for pressure peaks, thermal expansion, or
vibrations.

» Keep the pressure variation as low as possible.

» Safety valves shall be installed according to current pressure vessel
regulations.

» Itis recommended that protection sheets are used to cover the plate pack,
this to prevent personal injury caused by leakage of hot or aggressive fluids
from the plate pack. Also to prevent injuries from touching the hot plates.

» Secure that the opening time of valves is sufficiently slow to avoid pressure
surges.

* Make sure that no air remains inside the plate heat exchanger.

200010676-4-EN-GB 25



m 4 Installation

If the plate heat exchanger surface temperature is expected to be hot or
cold, take protective actions, such as insulate the plate heat exchanger, to
avoid risk for personnel injuries. Always ensure that required actions are
according to local regulations.

Design pressures and temperatures for each model are marked on the type
plate. These shall not be exceeded.

Check the condition of the flooring.

Always check the centre of gravity before unpacking or moving the
equipment. Keep the centre of gravity as low as possible.

Always move the equipment slow and steady.

Refrigeration

A WARNING | Risk of damage to equipment

Full vacuum conditions shall apply at start up for refrigeration duties to avoid
moisture and air in the plate heat exchanger.

Since most refrigeration systems contain compressor oil, it must be
possible to drain this oil out from the system, either manually or
automatically. If not drained, compressor oil will end up in the plate heat
exchanger and cause fouling. This will lead to poor performance in the
plate heat exchanger when the oil film thickness is too thick or when oil is
accumulated in the port or in the channels.

Risk assessment

Always perform a thorough risk assessment before lifting and transporting the
crated or uncrated equipment on every handling occasion.

26
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4.4 Crate handling

/I\ WARNING | Risk of personal injury.

Lifting and transport of the crated and uncrated equipment must be carried out by
skilled persons. See Prior knowledge in Chapter Introduction.

The plate heat exchanger is delivered on a pallet and can be packed in a crate
or wrapped in stretch film. There are three main versions of crates:

» Manufactured sides — sides and a top made in separate pieces
* Flip box — a box with hinges in the sides and a loose top

» Crafted sides — sides and top crafted board by board when packed for
delivery

The centre of gravity is marked on the crate or the wrapping.

A crate is also marked with other symbols according to the table.

Meaning

Centre of gravity

(]
(i) <
3
o
=X

\Y/
A

Do not stack on top

Fragile

This way up

= 4

4.4.1 Crate — Inspection

Examine the outside of the crates before starting to unload and report any
transport damage. Contact the insurance company in case of any damages.

200010676-4-EN-GB 27
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4.4.2 Lifting and transportation of crated equipment

/I\ WARNING | Risk of personal injury.

The equipment is heavy and sensitive and must be handled with precaution.

Unauthorized personnel is not allowed to be in the defined risk areas when the
crated or uncrated equipment is handled.

A WARNING | Risk of damage to equipment.

The crate is not designed to stand the force from hoist slings pressing on the top
of the crate.

Always use a forklift to lift and transport the crated equipment.

/I\ WARNING | Risk of personal injury.

Never work under hanging load.

/I\ WARNING | Risk of personal injury.

Always use a forklift approved for the load and in accordance with local
regulations.

Labels, symbols, and warning placards are located on the external surfaces of
the crates and outline the handling principles which must be observed.

Never leave a hanging load unattended.

When the equipment, crated or uncrated, is assembled with the delivered
pallet it must be lifted using a forklift.

Plan the lifting and the transportation thoroughly.

Define and seal off the risk areas for lifting and transport of the crated or
uncrated equipment.

Always perform a risk assessment of the risk area and transport ways
before lifting and transporting the crated or the uncrated equipment.

The crates should not be subjected to sudden shocks or movement. The
crates are not load bearing and must not be stacked or have other items
placed on them.

The crates should be kept in the indicated upright position.
Lift the crates as instructed. Lift only enough to clear the floor.
Lift and transport the load slowly and gently.

Crated equipment must be lifted in the pallet using a forklift.

The length of the forklift forks should be equal to, or longer than, the depth
of the pallet.

Make sure that the crate remains stable on the lifting equipment.
Move the crate to its destination.

Lower the crate gently to the floor, leaving enough room around it for easy
access to all sides.

28
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» Make sure that the crate is firmly supported. Place blocks or plates under it
if required.

» The centre of gravity must always be between the forklifts forks.

Labels that will indicate if the crates have been tipped over or exposed to
extremes of humidity can be put on the crates or the equipment.

When the equipment is crated it must be lifted in the delivered pallet using a
forklift.

S

Uncrate the equipment according to Section Unpacking the crate.

It is recommended to let the equipment remain assembled with the pallet and
handle it using a forklift until it is time to install it.
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Figure 1: The illustration shows an example of equipment.
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4.5 Unpacking the crate

Follow the procedure for the corresponding type of crate::

* Manufactured sides — See Procedure Manufactured sides - Open
* Flip box — See Procedure Flip box - Open

» Crafted sides — See Procedure Crafted sides - Open

Unpacking area

The minimum unpacking area must be at least twice the size of the largest
crate.

When the crate is removed but the equipment is still assembled with the pallet,
remove any loose parts or smaller parts assembled with the pallet.

Equipment can be assembled with the pallet with plastic bands or with screws.
Plastic bands are cut off. Screws are removed.

200010676-4-EN-GB
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4.5.1 Manufactured sides — Open

_ Risk of personal injury.

The equipment or loose objects can fall. Plastic straps may snhap when cut off. There can be sharp edges,
splinters, and nails on the crate and the equipment.

Wear personal protective equipment when handling the equipment during unpacking and installation.
Handle the equipment with precaution. See Section Personal protective equipment in Chapter Safety.

@ Cut the plastic bands off and remove the top
of the crate.

@ Disassemble the sides by removing the
screws or the nails.

&L EQ
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4.5.2 Flip box — Open

_ Risk of personal injury.

The equipment or loose objects can fall. Plastic straps may snap when cut off. There can be sharp edges,
splinters, and nails on the crate and the equipment.

Wear personal protective equipment when handling the equipment during unpacking and installation.
Handle the equipment with precaution. See Section Personal protective equipment in Chapter Safety.

@ Cut the plastic bands off and remove the top
of the crate.

@ Lift the flipbox up and remove it from the
pallet.
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4.5.3 Crafted sides — Open

_ Risk of personal injury.

The equipment or loose objects can fall. Plastic straps may snhap when cut off. There can be sharp edges,
splinters, and nails on the crate and the equipment.

Wear personal protective equipment when handling the equipment during unpacking and installation.
Handle the equipment with precaution. See Section Personal protective equipment in Chapter Safety.

A crate with crafted sides and top is assembled with boards.

@ Cut off the plastic bands and remove them. %

@ Start with the top of the crate and remove one
board at a time.

N

.

@ When the boards on the top are completely
removed continue with the sides.
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4.5.4 Inspection after uncrating

When the equipment is placed in its intended location, always perform the
inspections listed below:

» Check the A-measurement (the distance between the inside of the frame
plate and the inside of the pressure plate). The A-measurement can be
found on the plate heat exchanger drawing as well as the number of plates.

» Make sure that all bolts are properly tightened.

+ Make sure that the feet are properly tightened.

|

Some equipment is delivered with the stands disassembled.

» Check that connection piping can be removed to perform service.

* Make sure that there is enough space to remove plates on one side of the
plate heat exchanger.
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4.6 Lifting the equipment

It is recommended to engage the services of a rigging company to take care of
all handling related matters until the equipment is in the position where it will
be installed.

The safety information in this section is valid for all the lifting instructions
described for different lifting equipment. Always read this section and take the
safety messages in concideration before proceeding to the lifting instruction
corresponding to your plate heat exchanger.

A WARNING | Risk of personal injury.

Equipment is heavy with a centre of gravity placed high.

Lifting and transport of the crated and uncrated equipment must be carried out by
skilled persons. See Section Prior knowledge in Chapter Introduction.

A WARNING | Risk of personal injury.

The equipment or loose objects can fall. Plastic straps may snap when cut off.
There can be sharp edges, splinters, and nails on the crate and the equipment.

Wear personal protective equipment when handling the equipment during
unpacking and installation. Handle the equipment with precaution. See Section
Personal protective equipment in Chapter Safety.

A WARNING | Risk of personal injury.

Never work under hanging load.

A WARNING | Risk of personal injury.

Never work alone during lifting and handling of the crated or uncrated equipment.

A WARNING | Risk of damage to equipment.

For hoist slings or for lifting devices always use the attachment points marked
with red rings in the illustrations. Use of other attachment points or hoist slings
load directions than those described are not allowed. If the plate heat exchanger
is not supplied with lifting devices from Alfa Laval, the corresponding equipment
must be selected and the same attachment points must be used. The authorized
personnel have full responsibility for selecting components and procedures in a
safe and correct way. Always be careful during the lifting procedure to avoid
damage to the equipment.

/I\\ WARNING | Risk of damage to equipment.

Never lift by the connections or the stud bolts around them.

If the plate heat exchanger is delivered with two pieces of lifting equipment, for
example two swivel eye bolts or two lifting wires, the design allows a two-point lift.
This can be valid for small plate heat exchangers or plate heat exchangers with a
small plate package.

36 200010676-4-EN-GB



Installation 4 m

The authorized personnel are always responsible for the safety, correct
selection of lifting equipment and execution of the lifting and raising
procedures. Use undamaged hoist slings approved for the weight of the plate
heat exchanger. Use the lifting points as illustrated in each section. If the
equipment has lifting equipment assembled, these must be used.

If otherwise not stated, use two hoist slings (1) and (2) and make sure that the
lifting angle (a) is between 45° and 90°.

Figure 2: The illustration shows the threading of the hoist slings on an example
of equipment.

Before loosening the equipment from the pallet, secure the equipment from
falling using hoist slings.

Do not lift up the equipment and the pallet. Only stretch the hoist slings so the
equipment will not fall.

Figure 3: The illustration shows an example of equipment.

Remove any attachment that assembles the equipment with the pallet.

200010676-4-EN-GB
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Gently lift up the equipment and make sure that it releases from the pallet.

Figure 4: The illustration shows an example of equipment.
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4.6.1 Securing devices

If the plate heat exchanger has lifting and securing devices (1), (2), and (3)
they must not be removed before installation.. It is not allowed to use any of
the securing devices for lifting. When the installation is complete the lifting and
securing devices should be removed before start-up of the plate heat
exchanger. The lifting and securing devices can be saved for future use if the
plate heat exchanger should be moved.
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1. Fasten the locking device securely between the frame plate and the
pressure plate.

2. Fasten the locking bracket to secure the pressure plate to the carrying bar.

3. Fasten the locking bracket to secure the pressure plate to the guiding bar.
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4.6.2 Lifting using lifting device

This section is only valid when lifting devices are used.

A WARNING | Risk of damage to equipment.

If there are transport securing equipment installed do not use these as lifting points. Always use the lifting
devices as lifting points.

The equipment is delivered with the lifting devices assembled. You can let them remain on the equipment
after installation.

If the equipment is assembled with the delivered pallet, it must be lifted using a forklift. Follow the
instructions in Section Lifting and transportation.

If the equipment is disassembled from the delivered pallet, it must be lifted using hoist slings. Follow
the instructions in Section Lifting the equipment.

@ Check that the lifting devices are properly
assembled. Tighten the screws if necessary.

@ Assemble hoist slings to the lifting devices.
Use two or four hoist slings depending on the
weight of the plate heat exchanger.

|
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@ Slowly lift the equipment just to clear the
ground.

@ Make sure that the equipment is hanging
levelled.
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4.6.3 Lifting using lifting wire

This section is only valid when lifting wire is used.

The equipment is delivered with the lifting wires assembled. You can let them remain on the equipment
after installation.

The bending diameter of the wire loop D must be greater than six times the wire diameter. D > 6d.
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Figure 5: Lifting wire assembled with a frame plate.

If the equipment is assembled with the delivered pallet, it must be lifted using a forklift. Follow the
instructions in Section Lifting and transportation.

If the equipment is disassembled from the delivered pallet, it must be lifted using chain slings. Follow
the instructions in Section Lifting the equipment.

@ Check that the lifting wires are properly
assembled. Tighten the screws if necessary.
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@ Connect chain slings to the lifting wires.

@ Slowly lift the equipment just to clear the
ground.

@ Make sure that the equipment is hanging
levelled.
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4.6.4 Lifting using lifting eye bolts

This section is only valid when lifting eye bolts are used.

If the equipment is assembled with the delivered pallet, it must be lifted using a forklift. Follow the
instructions in Section Lifting and transportation.

If the equipment is disassembled from the delivered pallet, it must be lifted using hoist slings. Follow
the instructions in Section Lifting the equipment.

@ Make sure that the lifting equipment lifting
point is placed in the centre of gravity area of
the plate heat exchanger.

@ Use a chain sling and fit the lifting hooks or
the lifting shackles to each of the four lifting
eye bolts assembled with the plate heat
exchanger.

@ Slowly lift the equipment just to clear the
ground.

@ Make sure that the equipment is hanging
levelled.
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4.6.5 Lifting using swivel eye bolt

This section is only valid when swivel eye bolts are used.

If the equipment is assembled with the delivered pallet, it must be lifted using a forklift. Follow the
instructions in Section Lifting and transportation.

If the equipment is disassembled from the delivered pallet, it must be lifted using hoist slings. Follow
the instructions in Section Lifting the equipment.

@ Make sure that the lifting equipment lifting
point is placed in the centre of gravity area of
the plate heat exchanger.

@ Thread one end of a hoist sling over the lifting
equipment.

@ Thread the other end of the hoist sling
through one of the swivel eye bolt pairs.
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@ Thread also the second end of the hoist sling

over the lifting equipment.

@ Repeat the procedure on the remaining

swivel eye bolts.

@ Slowly lift the equipment just to clear the

ground.

@ Make sure that the equipment is hanging

levelled.

45
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4.6.6 Lifting using swivel eye bolt

This section is only valid when swivel eye bolts are used.

I The swivel eye bolt design can vary but they should be handled n the same way.

If the equipment is assembled with the delivered pallet, it must be lifted using a forklift. Follow the
instructions in Section Lifting and transportation.

If the equipment is disassembled from the delivered pallet, it must be lifted using hoist slings. Follow
the instructions in Section Lifting the equipment.

@ Make sure that the lifting equipment lifting
point is placed in the centre of gravity area of
the plate heat exchanger.

@ Thread one end of a hoist sling over the lifting
equipment.

@ Thread the other end of the hoist sling
through one of the swivel eye bolts.
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@ Thread also the second end of the hoist sling
over the lifting equipment.

@ Repeat the procedure on the remaining
swivel eye bolts.
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@ Slowly lift the equipment just to clear the
ground.

@ Make sure that the equipment is hanging
levelled.
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4.6.7 Lifting using hoist slings

This section is only valid when hoist slings are used. There are two different ways of threading hoist
slings, the first one described is the recommended one. If this method can not be used, follow the
instructions for the alternative method.

C )

If the equipment is assembled with the delivered pallet, it must be lifted using a forklift. Follow the
instructions in Section Lifting and transportation.

If the equipment is disassembled from the delivered pallet, it must be lifted using hoist slings. Follow
the instructions in Section Lifting the equipment.

_ Risk of personal injury

The equipment is heavy.

Use one or two hoist slings depending on the equipment weight.

@ If two hoist slings are used, thread them
according to the illustration.
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@ If one hoist sling is used, thread it according
to the illustration.
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@ Slowly lift the equipment just to clear the
ground.

@ Make sure that the equipment is hanging
levelled.

Of 0 or=

The method described in this and the
following steps is an alternative method.

Put one hoist sling between the frame plate
slots. Connect the hoist sling to the lifting
equipment.

50
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@ Put one hoist sling between the pressure
plate slots. Connect the hoist sling to the
lifting equipment.

@ Slowly lift the equipment just to clear the
ground.

Make sure that the equipment is hanging
levelled.
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4.7 Raising

4.7.1 Raising using lifting eye bolts

This instruction is valid when raising the plate heat exchanger after delivery from Alfa Laval. Only use
lifting equipment approved for the weight of the plate heat exchanger.

A CAUTION | Risk of damage to equipment.

A swivel eye bolt must be used

A CAUTION | Risk of damage to equipment.

The hoist slings shall be long enough to be able to rotate the plate heat exchanger without obstruction.
Consider especially the space for the support column. Always be careful during the raising procedure to
avoid damage to the plate heat exchanger components.

@ Remove all the feet from the frame plate.

@ Place a wooden beam under the frame plate

bottom edge.

52
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Risk of personal injury

The wire may flex out in a stretched position
when the bolts are loosened.

Secure the wire in a bent state with cable ties
before the screws and nuts are removed.

Remove the lifting wires from the pressure
plate.

@ Assemble two lifting eye bolts to the pressure
plate.
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@ Fit one hoist sling in each lifting eye bolt.

@ Attach the hoist slings to a lifting point.

200010676-4-EN-GB
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@ Carefully raise the plate heat exchanger. Pay
special attention when passing the centre of
gravity.

Remove the hoist slings.

Remove the lifting eye bolts.

@ (@ (=

Assemble the lifting wires back to the
pressure plate.

Gently lift the plate heat exchanger up a bit
from the ground. Lift according to the Section
Lifting using lifting wire.

Assemble the feet back to the frame plate.

Remove the wooden beam.

e &

Lower the plate heat exchanger to the
ground.

@

Remove the lifting equipment.

The plate heat exchanger can now be handled according to the lifting instructions in this manual.
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4.7.2 Raising using hoist slings on pressure plate

This instruction is valid when raising the plate heat exchanger after delivery from Alfa Laval. Only use
a strap approved for the weight of the plate heat exchanger. Follow the principle of the instruction
below.

A CAUTION | Risk of damage to equipment.

The hoist slings shall be long enough to be able to rotate the plate heat exchanger without obstruction.
Consider especially the space for the support column. Always be careful during the raising procedure to
avoid damage to the plate heat exchanger components.

@ Remove all the feet from the frame plate.

Risk of personal injury

The wire may flex out in a stretched position
when the bolts are loosened.

Secure the wire in a bent state with cable ties
before the screws and nuts are removed.

Remove the lifting wires from the pressure
plate.
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@ Place a wooden beam under the frame plate
bottom edge.

@ Thread a hoist sling through the pressure
plate keyhole.

@ Pull the hoist sling further until you can put in
the opposite side keyhole of the pressure
plate.
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@ Thread a second hoist sling in the same way
but starting from the opposite side.

@ Stretch the hoist slings and make sure that
both fits inside the keyholes.

Attach the hoist slings to a lifting point.
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@ Carefully raise the plate heat exchanger. Pay
special attention when passing the centre of
gravity.

—

N4
%)

N
N\

XS

7
%

/’ o0
4 /"/'/“/r/
A
\/'
i
7% 7
o

J

\‘f"

v -
0

R

2y &)
Y,
A
%
/-
Y ACGEL
4
£0% 7
o I 778

[———"—n
V&
/)
&7
/ /4
7
'\,v

Remove the hoist slings.

@ @

Assemble the lifting wires back to the
pressure plate.

®

Gently lift the plate heat exchanger up a bit
from the ground. Lift according to the
appropriate section in the Chapter Lifting the
equipment.

Assemble the feet back to the frame plate.

Remove the wooden beam.

® ® @

Lower the plate heat exchanger to the
ground.

©)

Remove the lifting equipment.

The plate heat exchanger can now be handled according to the lifting instructions in this manual.
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4.7.3 Raising using hoist slings around the plate heat exchanger

This instruction is valid when raising the plate heat exchanger after delivery from Alfa Laval. Only use
a strap approved for the weight of the plate heat exchanger. Follow the principle of the instruction
below.

A CAUTION | Risk of damage to equipment.

The hoist slings shall be long enough to be able to rotate the plate heat exchanger without obstruction.
Consider especially the space for the support column. Always be careful during the raising procedure to
avoid damage to the plate heat exchanger components.

@ Place two timber beams on the floor.

@ Lift the plate heat exchanger off the pallet
using hoist slings.
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@ Place the plate heat exchanger on the timber
beams.

/
\

TR

!

/
7,

61

200010676-4-EN-GB



m 4 |nstallation

@ Place a hoist sling around one bolt on each

side.

@ Lift the plate heat exchanger off the timber

beam at one side.

200010676-4-EN-GB
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until the plate heat exchanger turns over to
raised position. Pay special attention when
passing the centre of gravity.

@ Carefully move the lifting equipment forward ‘
~
-

@ Lower the plate heat exchanger into a
horizontal position and place it on the floor.
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4.8 Assembly of feet

Some hygienic plate heat exchangers are delivered with the feet disassembled. Follow the instruction
below.

/I\ WARNING | Risk of personal injury.

The equipment is heavy.
Be careful when handling the equipment. Do not reach in under equipment that is not secured.
Never work under hanging load.

Always make safety arrangement to avoid crushing.

@ Cover plates are on delivery attached to the
frame plates and support column in the
positions where the feet shall be assembled.

@ Lift the equipment according to Section Lifting
the equipment in the installation Manual.

@ To minimize the risk of personal injury in case
the equipment should accidentally fall, place
wooden beams under the equipment.

@ Remove the screws, the washers, and the
nuts and then remove the cover plates.
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@ Use the same screws, washers and nuts to
assemble the feet on the plate heat
exchanger according to the picture.

@ If the unit has two stabilising bars, assemble
them according to the picture.

200010676-4-EN-GB
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4.9 Transport covers

There are different kinds of transport covers:

» transport covers that are pushed in place at a port hole

» transport covers that are assembled to the stud bolts using nuts
Transport covers that are pushed in place can be manually removed.

To remove a transport cover assembled to the stud bolts using nuts follow the
instruction in the section Remove transport cover below.

A plate heat exchanger can be delivered with the plate package filled with
nitrogen gas. In this case the transport covers has a gasket as a seal between
the transport cover and the port hole. This gasket is not designed for
operational pressures or process fluids, it must be removed and scrapped.
Never re-use the gasket in any connection.

The transport covers should remain on the plate heat exchanger until it is put
on its intended place. Before installation of connections and pipes the
transport covers must be removed and scrapped.
Remove transport cover
1. Remove the nuts (1) from the stud bolts (4).

. Remove the transport cover (2).

2
3. Remove the gasket (3).

4. Scrap the transport cover and the gasket.
5

. Repeat on all connections with transport cover.
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4.10 Inspection before installation

When the equipment is placed in its intended location, always perform the
inspections listed below:

» Check the A-measurement (the distance between the inside of the frame
plate and the inside of the pressure plate). The A-measurement can be

found on the plate heat exchanger drawing as well as the number of plates.

For instructions regarding the A-measurement, see the Maintenance
manual.

* Make sure that all bolts are properly tightened. For instructions how to
tighten the bolts, see the Maintenance manual.

» Make sure that the stands and feet are properly tightened.
» Check that connection piping can be removed to perform service.

* Make sure that there is enough space to remove plates on one side of the
plate heat exchanger.

» ltis strongly recommended to perform a hydrostatic leakage test to confirm
the internal and external sealing function of the plate heat exchanger. See
the Maintenance manual for further information.

200010676-4-EN-GB
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4.11 Start-up

During the start-up, check that there are no visible leakages from the plate pack, valves or piping
system.

A CAUTION | Risk of damage to equipment.

Before pressurizing the plate heat exchanger, it is important to ensure that the temperature of the plate heat
exchanger is within the temperature range as stated in the plate heat exchanger drawing or on the type
plate.

/\\ CAUTION | Risk of leakage.

If the temperature of the plate heat exchanger is below the minimum temperature for the gaskets prior to
the service, it is recommended to heat the plate heat exchanger above this limit to avoid cold leakage.

A CAUTION | Risk of damage to equipment.

If several pumps are included in the system, make sure you know which one that should be activated first.

Centrifugal pumps must be started with valves closed and the valves must be operated as smoothly as
possible.

Do not run pumps temporarily empty on the suction side.

A CAUTION | Risk of damage to equipment.

Water hammer is a short lasting pressure peak that can appear during the start-up or shut-down of a
system, causing liquids to travel along a pipe as a wave at the speed of sound. This can cause
considerable damage to the equipment.

Adjustments of flow rates should be made slowly in order to avoid the risk of pressure surge (water
hammer).

Raise the pressure gently and slowly.

A CAUTION | Risk of damage to equipment.

Avoid rapid temperature changes in the plate heat exchanger.

Slowly increase the media temperature, preferably in steps of 10 °C each sixth minutes. To reach a media
temperature of 100 °C should take at least one hour. Pay extra attention with media temperatures above
100 °C.

A CAUTION | Risk of damage to equipment.

Charging liquid ammonia into a refrigeration circuit under vacuum will result in low temperatures. Such
temperature levels might be lower than any elastomeric materials can seal against.

In applications where the field side is used for a two-phase refrigerant like cascade CO, / NH3 applications,

it is very important to fill the two-phase refrigerant in gas phase. This to avoid temperature shocks for the
gaskets and to avoid temporary leakages due to the natural fact that the metal is shrinking very fast.
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@ \[oJ )l Risk of damage to equipment.

Charging liquid ammonia into a refrigeration circuit under vacuum will result in low temperatures.

Such temperature levels might be lower than any elastomeric materials can seal against. In applications
where the field side is used for a two-phase refrigerant, for example cascade CO2 / NH3 applications, it is
very important to fill the two-phase refrigerant in gas phase. This to avoid temperature shocks for the
gaskets and to avoid temporary leakages due to the natural fact that the metal is shrinking very fast.

@ Check that all the tightening bolts are firmly
tightened and that the A-measurement is
correct. See the plate heat exchanger
drawing.
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@ Check that the valve is closed between the
pump and the unit controlling the system flow
rate to avoid pressure surge.

@ If there is a vent valve installed at the exit,
make sure it is fully open.

@ With the air vent open, start the pump If there
are several pumps are included in the
system, make sure to activate the them in the
correct sequence.

@ Open the valve slowly and make sure that the
flow rate is increased gently.

T
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@ When all the air is expelled, close the air
vent.

@ Repeat the procedure for the second media.
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4.11.1 Connections

Certain units are equipped with a special loose flange with a rectangular appearance. The intention is
to use a pipe collar or stub end to which the customer pipe is welded and assembled to the plate heat
exchanger using the special loose flange.

Threaded pipe connection

_ Risk of damage to equipment.

Risk of damage to equipment.

Turning of the connections will damage the gaskets on the end plate and cause leakage.

Secure the pipe connections on the plate heat exchanger from rotating using for example a monkey
wrench.

Make sure the pipe connections are securely held to prevent rotation to avoid damaging the gaskets.
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