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IMPORTANT NOTE TO INSTALLER:

This manual contains important information about the
installation, operation and safe use of this product. This
information should be given to the owner/operator of
this equipment.

CALIFORNIA PROPOSITION 65 WARNING:

AWARNING | This product and related accessories

contain chemicals known to the State of California to cause
cancer, birth defects or other reproductive harm.

SAFETY:

GENERAL SAFETY. This chapter advises you on general
precautions for the proper handling of the heat exchanger and
on the dangers the user may encounter. If the heat exchanger is
employed improperly or not according to the intended purpose,
or if the safety notes are not observed, danger to people and
property can arise.

NOTE: Read this chapter carefully. It contains important
information and obligations. It concerns your health and the
trouble-free operation of the heat exchanger.

CAUTION

The operator is responsible for the safe operation of the
heat exchanger.

The following points must be observed:

1. Always adhere to the general, national, and operational
safety regulations; for example, wear protective glasses,
close-fitting protective clothing, and safety shoes.

2. Always adhere to the safety instructions in the individual
chapters of these operating instructions.

3.The heat exchanger may be operated only in a perfect
condition. Each change on the plate heat exchanger must be
immediately reported to the nearest responsible person who
is available.

4. Before beginning work with the heat exchanger, operators
must familiarize themselves with the possible dangers.

5. Before each start of the plate heat exchanger, ensure that
all parts of the device are in perfect condition and function
correctly.

INCORRECT OPERATING CONDITIONS. Operation of the
plate heat exchanger should be stopped immediately if:

1. Substantial faults or damage occurs.

2. The maintenance is not performed regularly.

3. The permissible operating conditions (including internal
pressure, temperature, media, external loads) are exceeded.

NOTE: Aurora accepts no liability for damage caused by
incorrect operating conditions.

PERMITTED OPERATORS. For operation of the heat
exchanger, everyone who works with the heat exchanger
should:
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1. Be appropriately trained for the task to be performed.

2.Be familiar with the work safety and accident prevention
regulations.

3. Be instructed in the handling of the plate heat exchanger.

4. Have read and understood these operating instructions.

Persons who are responsible for the setup, assembly, start-up,
maintenance or disassembly of the plate heat exchanger must
have the knowledge required.

INHERENT DANGERS. Inherent dangers can never be fully
excluded. You can prevent these dangers only by appropriate

behavior.
CAUTION

Danger of injury!

These issues will always be present. Always take precautions to
prevent injury or damage.

1. Heat exchanger plates: The thin heat exchanger plates are
sharp-edged. When handling heat exchanger plates, always
wear suitable protective gloves.

2. External contact points: Burrs, threads or similar present a
risk of injury.

3. Always wear suitable protective gloves when handling the
outside of the heat exchanger.

4.The heat exchanger has a high center of gravity and may
fall over. All plate heat exchangers that are standing and
not fixed present the risk of falling over. Always secure
the upright plate heat exchanger against falling by fixing it
securely in place, preferably to the ground.

Before opening the heat exchanger, ensure that it is
unpressurized and empty. When opening the heat exchanger,
always ensure that the heat
exchanger plates do not
loosen from the frame and
fall out. (See “Opening
the Heat Exchanger and
Removing the Plates™.)
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Transporting the plate heat exchanger: MANAGER’S OBLIGATIONS:
Before transporting the plate heat
exchanger, always ensure that the hoisting C AUTI ON
gear is of sufficient dimensions and
securely fixed. Never step underneath
suspended loads. Danger of injury!

Hazardous flow media: Hazardous flow
media present dangers of chemical burns,
burning or poisoning. Always wear suitable
protective clothing when working on a heat
exchanger that has hazardous flow media.

OPERATING INSTRUCTIONS:

These operating instructions are for

operators of heat exchangers and for

all persons who are responsible for the setup, operation,
maintenance and repair of the device. These operating
instructions are generally applicable to all gasketed plate heat
exchangers supplied by Aurora.

USER NOTES, DRAWINGS AND FIGURES. The drawings
in these operating instructions show typical examples. For
reasons of clarity, some drawings have been greatly simplified.
The actual details depend on the individually delivered heat
exchanger. You will find diagrams and dimensions of the heat
exchanger in the technical documentation supplied.

Note for the operator of the heat exchanger. The operator of
the plate heat exchanger is the person who is in charge of the
operation of the device.

Note for the technician who sets up the heat exchanger. These
operating instructions contain no details about special tools
that are needed for the setting up and operating the plate heat
exchanger.

SAFETY NOTES IN THE TEXT. In these operating
instructions, the following are used in order to draw your
attention to dangers when handling the heat exchanger or
provide you with information about handling the heat
exchanger:

CAUTION. This means danger to the life and health of persons.
The following text explains the type of danger and its effects
and provides instructions for averting the danger. Not adhering
to the instructions can have health effects up to and including
death.

DANGER. This symbol means danger for the heat

exchanger, for parts, or for its environment. The following
text explains the type of danger and its effects and provides
instructions for averting the danger. Not adhering to the
instructions can cause substantial damage to the plate heat
exchanger.

NOTE. This appears above paragraphs that provide you with
useful or important notes for the correct handling of the plate
heat exchanger. This information helps you to avoid problems
and makes it easier to handle the plate heat exchanger.

In the case of hazardous media (acids or similar media), high
pressures and high/low temperatures in the heat exchanger,
there is a danger of injury during maintenance or in the case of
leakages.

1. In this case you should use a protective shroud.

2.This shroud should be removed only when the heat
exchanger reaches room pressure and room temperature, or
is empty.

As manager of the plate heat exchanger you must ensure that
each operator who is responsible for the setup, operation,
maintenance or repair of the heat exchanger has read and
understood, from beginning to end, the parts of the operating
instructions important for the job.

The heat exchanger is built according to state-of-the-art
technology and is reliable in service. In spite of that, the heat
exchanger may present dangers or may be damaged if you do
not observe the following instructions:

1. These operating instructions must always be accessible to
the operators entrusted to work on the heat exchanger.

2.0nly operators who are instructed in handling the
heat exchanger and the basic work safety and accident
prevention regulations should work on the heat exchanger.

For safety reasons it should be forbidden for other persons

to be in the area of the heat exchanger.

3.The safety knowledge of the operators should be checked
regularly.
4. As manager you should ensure that:

a. The heat exchanger remains in functional order.

b. No premature wear of specific parts of the heat exchanger
results from unfavorable ambient conditions.

c. Unfavorable ambient conditions for the gaskets might
include:

* Aggressive gases and/or aggressive aerosols in the
surrounding air.

e Effects of UV radiation (e.g. sunlight).

¢ Extreme ambient temperatures.

d.Unfavorable ambient conditions for the metal
components might include:

* Aggressive gases and/or aggressive aerosols in the
surrounding air.
* Humidity.

e. All maintenance/inspections are carried out in regular
intervals.

f. No changes or modifications are carried out on the plate
heat exchanger without being checked by an appropriate
party to be sure that the modifications will not result in
unsafe operation.

g. All appropriate laws and regulations, even if they are not
explicitly mentioned here, are observed.

F TIONAL DESCRIPTION:
A series of contoured plates with transfer ports forms a pack of

flow channels in the plate heat exchanger. The heat exchange
media flow through these flow channels in alternate channels.
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Usually single-pass plate heat exchangers are used (shown
below). In the case of single-pass plate heat exchangers, all feed
and return pipes are connected to the fixed pressure plate.

Close temperature differences between the media may demand
the use of multipass plate heat exchangers. In the case of multi-
pass plate heat exchangers, the connection pipes are placed at
the fixed frame plate and at the pressure plate.

%
—— § oﬂ///ﬂ
INTENDED PURPOSE:

This heat exchanger has been specially designed and
manufactured for your specified operating conditions
concerning pressure, temperature, flow rates, and type of
flow media. If a change in the specified operating conditions
becomes necessary, Aurora should be consulted. The heat
exchanger should be operated only under new operating
conditions after appropriate changes have been made.

Intended use includes:

1. Adhering to the valid laws, decrees, regulations, directives
and other rules for the installation site.

2.Following all safety instructions of these operating
instructions.

3. Adhering to a regular inspection and maintenance plan.

NOTE: Aurora accepts no liability for damage caused by
deviations from the specified operating conditions for the plate
heat exchanger.

OVERVIEW AND DESCRIPTION:
BASIC ANATOMY. The following figure represents the basic

structure of a plate heat exchanger. The actual design depends
on the application.

Number Component

1 Upper (or Carry) Beam

Piping Connections

Fixed Pressure Plate

Support Leg

Loose Pressure Plate

Heat Transfer Plates

Lower (or Guide) Beam
Gaskets
Tie Rod Assembly

U= I - - T e B - L B B = [ U T )
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The plate pack consists of contoured
heat exchanger plates (1) and the O
corresponding gaskets (2) of varying
number and arrangement. Refer to the

flow diagram for specific instructions {10}
as to the arrangement of the plates and
gaskets in the plate pack. N
= 1@
IDENTIFICATION. Each Aurora R
gasketed plate heat exchanger is N

provided with a nameplate that
complies with ASME Section VIII O A
requirements. It is fastened to the
outside of the fixed pressure plate of
the heat exchanger.

e — @

Caodby:
(GEAPHESyter Nt A .
100GEA v Yk PA 170

Here you’ll find information on:

1. Heat exchanger model
2. Serial no. Serial Nox
3.Max. Allowed Working Pressure | Modelo:
(psig/bar g) A 5B [ATem
4. Permissible temperatures B et e S
(°F and °C) SR8 | SRS AR
5. Date of manufacture AT
6. Compression dimensions A — — m:]

a. “amax.” / “a min.”

b. Listed in both inches and mm HpenTai
7. Additional details (project specific) e
8. U-Stamp (if applicable) T 0

Each plate heat exchanger is supplied
with a dimension sheet and a flow diagram.

The dimension sheet shows the external dimensions as well as
details of the type, size and position of the pipe connections.

The flow diagram shows the plate arrangement and type of plate
heat exchanger, the plate material of the plate heat exchanger,
the plate thickness as well as the gasket material and the part
numbers.

FRAMES:

Aurora plate heat exchangers are available in different
application-specific frame designs. There are two basic designs,
BY and CY. The BY design is especially employed for longer
plate packs.

The structural steel frames are protected against corrosion by a
weather-protective multicoat paint. The tie rod assemblies are
made of high-strength alloy steels.



The pipe connections can be attached to the fixed pressure plate
or to the loose pressure plate. The pipe connections on the fixed
and pressure plate are positioned as follows:

1. From the fixed pressure

plate end of the heat )
exchanger looking at the "E'_ ? g-) ﬁ?
fixed pressure plate, the i N " N
connections 1F—4F are O O
numbered consecutively | o

counterclockwise. (1)

2. From the loose pressure
plate end of the heat
exchanger looking

.
Pyr o9 B 6
onto the loose pressure 0o

plate, the connections s
1L-4L are numbered

consecutively clockwise. (2)

HEAT EXCHANGER PLATES.

NOTE: The selection of the heat exchanger plate material
is determined by customer-specific operating conditions
(including pressure, temperature, media, operating mode). In
the case of some specific applications a material removal at the
heat exchanger plates by the media used is a typical process.
This can lead to a malfunction of the heat exchanger plates and
to a mixing of the media.

The heat exchanger plates and gaskets are basic components
in the plate heat exchanger. The heat exchanger plates have
horizontal and vertical corrugation patterns that are used
individually or combined. They are used for clean media with a
low viscosity and also for high working pressures.

CAUTION

Damage to persons and property!

GASKETS.

The use of pressures, temperatures and media which exceed
the original design conditions can lead to immediate failure of
the gaskets and danger to persons and surroundings. Therefore,
never exceed the original design conditions.
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system resulting in “leak ports”. These leak ports divert the
leaking fluid to the outside via gaps in the gasket webs (leak
grooves), and thus make leakages identifiable immediately.

The materials of the gaskets are clearly marked by coded colors.

The storage of the gaskets must be carried out appropriately.

1. Avoid excessive temperatures, both high and low. Keep
about room temperature.

2. Avoid exposure to direct sunlight to reduce UV light
exposure.

DELIVERY, INSTALILATI TRANSPORT

el  CAUTION

Damage to persons and property!

Improper and careless handling of the plate heat exchanger can
lead to danger to persons and property.

1. NEVER lift the heat exchanger by its tie rods.

2.NEVER lift the heat exchanger using forklift blades under
the plate pack.

3.NEVER use the connections as lift attachment points.

All of these will result in damage to the heat exchanger, and a
possible safety risk to anyone near the heat exchanger when this

A Warning: Leakage

The gaskets are wearing parts and sensitive to chemical,
thermal and mechanical damage. The selection of the gasket
material is done on a custom basis for each application
based on its specific conditions (pressure, temperature,
media, etc.).

e Unintended use can lead to a reduction of the service
life. Elastomer gaskets are always subject to the aging
process (e.g. embrittlement).

Gaskets are made of elastomers, available in different materials
and shapes (e.g. 2-eye gaskets and 4-eye start and/or end
gaskets). The gaskets are normally attached without glue, but
can be attached with adhesive if requested.

All gaskets are designed to separate both media from each
other at the transfer ports by means of a double gasket guidance

is done.

DELIVERY. The fully assembled heat exchanger is packed and
delivered either lying on its side or upright, depending on the
frame type.

If it is delivered lying on its side, the heat exchanger is banded
to the pallet. A forklift can pick the heat exchanger up from
beneath the planks and transport it.

The heat exchanger that is packed upright and to be transported
upright is top heavy. It is bolted on timber planks in a manner
that is safe for transport and must be lifted from above to move
it. In no case should the device be lifted by contact with the heat
exchanger plate pack because this will damage the plate pack.

NOTE: If you notice damage to an item at delivery in spite of
careful packaging, please be sure to note the extent and type of

»:3» PENTAIR  AURORA
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the damage in the transport documents and have it receipted by
the supplier. Please take a photograph of the damage and report
it to us immediately. We need your notification of claim within
the legally stipulated period of time, together with the original
freight receipt and with receipted reservation.

INSTALLATION.

A Warning: Danger to Life

When installing the heat exchanger, there always is the risk
of the heat exchanger falling over. All heat exchangers that
are standing and not fixed present the risk of falling over.

Always ensure that:

1. The hoisting gear are of sufficient dimensions.

2. The hoisting gear cannot come loose or slide off.

3. No swing movements to the side result when lifting the
heat exchanger.

4.The floor at the installation site is sufficiently large,
level and able to support the load.

5. All heat exchangers are preferably anchored to the
ground in a secure manner immediately after the
installation. Gasketed plate heat exchangers can be
knocked over with relatively little effort.

A Danger: Damage on the Plate
Heat Exchanger

The connecting pieces can bend or crack.

1. Attach the hoisting gear according to the lifting
instructions supplied with the heat exchanger.

2. When attaching the lifting gear, make sure that they are
firmly seated.

3. Never use a chain or a steel rope, but only slings.

A War Ilillg: Danger to Life, Damage of the
Plate Heat Exchanger

Before moving the heat exchanger, always ensure that:

1. The lifting gear is of the correct dimensions.

2. The lifting gear cannot come loose or slide off.

3. No swing movements to the side result when lifting the
heat exchanger.

4. A sufficient safety distance is kept by the operating
personnel.

5.The floor at the installation site is sufficiently large,
level and able to support the load.

TRANSPORT.

LIFTING AND TRANSPORTING A HEAT EXCHANGER
WITH A BY FRAME. Follow the instructions supplied with
the heat exchanger. For extra copies of those lifting instructions,
contact Aurora customer service.
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LIFTING AND TRANSPORTING A HEAT EXCHANGER
WITH A CY FRAME. Follow the instructions supplied with
the heat exchanger. For extra copies of those lifting instructions,
contact Aurora customer service.

A Warning: Danger to Life

When installing the heat exchanger, there always is the
risk of toppling. All plate heat exchangers that are standing
upright and are not anchored present the risk of toppling
over.

Always ensure that:

1. The hoisting gear is sufficiently dimensioned.

2. The hoisting gear cannot come loose or slide off.

3. A sufficient safety distance is kept by the operator.

4.The floor at the installation site is sufficiently large,
level and able to support the load.

5. All heat exchangers are fixed to the ground in a secure
manner as soon as possible. Plate heat exchangers can
topple over with relatively little effort.

INSTALLATION.

In case of outdoor installation, take precautions against freezing
the flow media in the heat exchanger, if necessary.

SPACE REQUIREMENTS. Provide a sufficient free space
around the heat exchanger. This facilitates access to the plate
heat exchanger and necessary service tasks (e.g. replacing
individual plates, compressing the plate pack).

The values for the necessary space given in the adjacent figure

are guide values and are recommended by Aurora. You provide
an adequate access to the plate heat exchanger.
PIPE ASSEMBLY. The Aurora plate heat exchangers are

A Danger: Damage to the Pipe Connections
and on the Plate Heat Exchanger

Make sure that no forces, moments, or vibrations that are
too high are transferred via the pipes onto the connections of
the plate heat exchanger.

provided with different connection types according to the
purpose. Pay attention to the following points during piping:
NOTE: In order to avoid clogging problems during
commissioning the heat exchanger, Aurora strongly
recommends filters or bypasses for the first flushing of the
overall pipe system.
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MMISSIONI DECOMMISSIONI AND NOTE: If faults occur during commissioning the plate heat
OPERATION: exchanger, see the Troubleshooting section. In order to avoid

clogging problems during commissioning the plate heat
exchanger, Aurora strongly recommends filters or bypasses for
the first flushing of the piping system.

OPERATION.

CAUTION

Danger of injury! Damage to the heat exchanger!

CAUTION

Danger of injury!

Hazardous flow media (corrosive, poisonous, flammable,
explosive etc.) present dangers of chemical burns and burning.

e Inform yourself beforehand which flow media are used and
make sure that a protective shroud is on hand if the flow
media is hazardous. If the heat exchanger is in operation, there is risk of injury or

the danger that the heat exchanger might be damaged.

* For maintenance or repair operations, always decommission
the heat exchanger first.

A Danger: Environmental Damage,
Damage to the Heat Exchanger

Visually inspect the heat exchanger regularly during operation
and make sure that:

When ecologically harmful flow media escape, serious
environmental damage is possible.

1.The heat exchanger is operated according to design
conditions (flow media, pressures and temperatures).

2. The minimum and maximum parameters given on the data
plate are not exceeded. If the parameters are exceeded, the
heat exchanger is operating under conditions it was not
designed for and Aurora accepts no liability for resulting
damage.

3. Pressure surges are avoided. The normal operation of the
heat exchanger could be jeopardized. Leakage could occur
and flow media could escape.

1. Make sure that a method for draining the heat exchanger
and a catchment tank for the entire charge capacity of
the heat exchanger are provided.

2.If the heat exchanger is further compressed below
“a min.”, the plates will warp and there is a significant
risk that they will crack. Make sure that the plate pack is
compressed to the necessary compression dimension

“amin.” < “a” < “amax.”.
3.DO NOT compress beyond the “a min” dimension.

NOTE: If problems occur during operation of the heat
exchanger, refer to the Troubleshooting section.

A Danger: Damage to the Heat Exchanger

Fast switching operations (e.g. of valves in the pipes
connected to the heat exchanger) or process-related events
(e.g. spontaneous vaporization, condensate impacts) can
bring about high pressure surges, aka pressure shocks.

DECOMMISSIONING.

CAUTION

1. Avoid high-pressure surges so as to avoid damaging the
heat exchanger.

2.The tightening of the tie rod assemblies should be
carried out only in the depressurized state, as otherwise
the compression dimension “a min.” might be underrun.

Danger of injury!

All heat exchangers that are standing and not anchored down
present the risk of falling over. Always ensure that the heat
exchanger always is secured against toppling, even if it is stored
upright only for a short time.

START-UP. Before commissioning, carry out a visual check on

the plate heat exchanger and make sure that: SHORT-TERM SHUTDOWN.

1. The heat exchanger is not operated with non-design flow
media, pressures and temperatures.

2. All pipe connections are firmly connected to the heat

If

exchanger.

.All required components of the heat exchanger are
completely installed.

.The permissible compression dimension “a min.” is not
underrun (refer to the data plate on the fixed pressure plate
for the correct a-dimension).

. When restarting, no residues of previous processes (e.g.
cleaning agents) are present in the heat exchanger.

. Pressure surges or shocks are avoided. The normal operation
of the heat exchanger may be jeopardized, and leakage
could occur.

all of these conditions are fulfilled, it is safe to start

operating the heat exchanger.

A Danger: Escape of Environmentally
Hazardous Flow Media Possible

Flow media can be dangerous and environmentally
hazardous.

1.Make sure that no flow media can escape during the
shutdown period.

2.In case of outdoor installation, take precautions (e.g.
emptying, heating) against freezing the flow media in
the heat exchanger.

D PENTAIR

AURORA



ITEM A-03-343
DATED NOVEMBER 2012
SUPERCEDES MARCH 2011

LONG-TERM SHUTDOWN.

A Danger: Premature Component Wear

The components of the heat exchanger can prematurely
wear due to unfavorable ambient conditions or by flow
media remaining within the heat exchanger.

1.If the heat exchanger is decommissioned for a longer
period, it should be decompressed and completely
emptied.

2. Additionally we recommend a thorough cleaning and
appropriate storage until recommissioning.

MAINTENANCE AND REPAIR:

PREPARATORY PRECAUTIONS. Before operations are
started, check the delivered frame type of the plate heat
exchanger on the basis of the documentation supplied.

CAUTION

Danger of injury!

During maintenance and
repair work on the heat
exchanger there is risk of
injury. For this reason,
always adhere to the

following points:

1

2.

.Always wear suitable
protective clothing.
Remember to release the
pressure and drain the heat exchanger before opening it. If
a pressurized or filled heat exchanger is opened, the flow
media can escape uncontrollably. This is a danger of injury
for the operator and bystanders.

. When using hot or very cold flow media there is a danger of
burning or freezing. Before beginning maintenance or repair
work, always ensure that the heat exchanger has reached
room temperature.

.Hazardous flow media (corrosive, poisonous, flammable,
explosive etc.) present an acute danger of injury for the
operator and bystanders. Make sure that the regulations for
flow media are followed during all work.

.Ensure that the loose pressure plate is secured against
unintended slippage.

.The plates of the heat exchanger with a CY frame can
fall out sideways and cause severe injuries. When fitting
the plates of the heat exchanger and closing the heat
exchanger, always ensure that the heat exchanger plates do
not unexpectedly loosen from the guide bar and tip over.
For this reason, at least two persons should work on a
heat exchanger with CY frame. The reliable procedure for
opening and closing a heat exchanger is described in the
sections “Opening the Plate Heat Exchanger and Removing
The Plates” or “Reinstalling the Plates and Closing the Plate
Heat Exchanger”.
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A Dangel" Danger of Falling Over
During Stacking

In the case of uncontrolled
stacking, the heat exchanger
plates can tumble. This causes
injuries and damaged heat
exchanger plates. Never stack
the plates higher than 60 heat
exchanger plates.

Before opening the plate heat
exchanger you should carry out
a few work steps. If necessary,
remove the connected pipes.
Carry out the following work
steps:

[Em
\Iu Iy
N
[ Uiy

1. Clean the upper beam (for
better plate mobility).

2.Clean the threads of the
tightening bolts (to remove
contamination and prevent
binding of the nuts).

3. Apply a thin film of oil to the threads of the tie rod.

4.To ensure that the plates are reassembled in the right
order, we advise painting a diagonal line across the
side of the plate pack. Be sure to note the current “a”
dimension.

NOTE: When removing the heat exchanger plates, document
the order with the help of the flow diagram.

The frames are provided with at least four tie rod assemblies.
For heat exchangers with more than four tie rod assemblies,
four of the tie rods are longer than the rest. These only
pretension the heat exchanger plate pack (so-called
pretensioning bolts).

The heat transfer plates are e ] :: -:IQl) !
mounted in different ways ( ‘= =~ o

. )
in the frame, depending '-.1 Yoo "'J
on the frame design of the ] II /
plate heat exchanger. [ y ]

| 2 | ' |
1.In CY frames the heat i "~ 9. | [ = - |

exchanger plates rest on
the bottom beam and are guided by the top beam.

2.In the BY frames the heat exchanger plates hang from the
top beam. The plates hook onto the rail of the upper beam
and are guided by the bottom beam.

OPENING THE HEAT EXCHANGER AND REMOVING
THE PLATES.

NOTE: Before unfastening/opening the heat exchanger, observe
the safety instructions in the section “Preparatory Precautions”.

OPENING PLATE HEAT EXCHANGERS WITH A CY
FRAME. The drawings below show a CY frame with a full-
height support leg (CYFL). These instructions also apply to
CY frames with support legs that support only the lower beam
(CYFS).



1. Release the nuts of the tightening bolts
on the pressure plate.

a.Release the tightening bolts
evenly in small steps on alternate
sides (1-2- 3-4) and diagonally
(1-2 and 3-4), in order to prevent
overloading individual tightening
bolts and tilting the pressure.

b. Proceed similarly in the case of
frames with more than 4 tightening
bolts.

2.Remove the nuts without removing
the tightening bolts. Push the pressure
plate out toward the support leg about
half-way from where it was when
tightened fully. The heat exchanger
plates will start to fall over, but will
not fall enough to disengage from the
frame. If you accidentally move the
pressure plate too far, the tie rods will
hold the plates and keep them from
falling out.

3.Move the heat exchanger plates so
that they lean back against the fixed
pressure plate.

4.Now remove the tightening bolts and
pull the loose pressure plate all the

way to the end of the frame. You can __ | il

now safely remove the heat exchanger
plates. One operator should remove
the plates, and the other should make
sure that the plates do not slip at the
bottom and fall out.
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A Danger: Damage to the

Heat Exchanger Plates!

If the heat exchanger is tightened to [IE
an a-dimension that is less than the

“a min” shown on the data plate, this

generally damages the heat exchanger

plates. Ensure that the plate pack is only

compressed to the necessary dimension ﬂ[

[IPEL]

“amin.” < “a” < “a max.”

NOTE: When all the heat exchanger
plates are correctly installed, the outside
of the plate pack must show a continuous
honeycomb pattern. You can also check
that the plates are in the right order by
means of the diagonal line on the outside
of the plate pack, which you painted
before opening the heat exchanger.

1. Make sure that the gaskets and heat exchanger plates are

free of foreign matter or contamination.

a. If necessary, clean them with running water and a soft

brush.

2. Check that the gaskets fit correctly in the grooves of the heat

exchanger plates.

3.For a heat exchanger with a BY frame, clean the hanging

rail on the upper beam and lubricate it.

4. Clean the threads of the tie rods as well as the tie rod nuts

and apply a thin layer of grease to

these.

5.Mount all the heat exchanger plates Wl

OPENING HEAT EXCHANGERS WITH A BY FRAME. into the heat exchanger frame in the il

1. Release the nuts of the tightening bolts
on the pressure plate.
a.Release the tightening bolts

evenly in small steps on alternate
sides (1-2- 3-4) and diagonally
(1-2 and 3-4), in order to prevent
overloading individual tightening
bolts and tilting the pressure plate.

b. Proceed similarly in the case of
frames with more than 4 tightening
bolts.

c. When all are fully loosened,
remove the nuts and then the tie
rods.

2. Move the pressure plate right up to the
support column.

3. To remove the plates, swing each heat
exchanger plate out to the side to clear
the lower beam, then keep it at that
angle and tilt it toward you to unhook
it from the upper beam.

REINSTALLING THE PLATES AND
CLOSING THE HEAT EXCHANGER.

NOTE: Before the installation and before

=
o= 8

—o—
a2

X

O

G

iN

=

&
&
il

closing the plate heat exchanger, observe the safety
instructions in the section “Preparatory Precautions”.

7. Tighten the tie rods according to these

correct order according to the flow i

diagram.

a.In the case of a CY frame, the
following actions are required:

* Before installing the heat
exchanger plates, screw in two
tightening bolts to serve as securing elements.

e Every heat exchanger plate you put in should safely
lean against the fixed plate.

* Have another operator hold and secure the plate pack.

* Push the pressure plate against the plate pack and put in
the remaining tightening bolts.

6.Determine the required compression dimension (“a”

dimension). The required a-dimension is:

a. When completely replacing the gaskets: use the “a-max”
printed on the data plate.

b. When the heat exchanger plates are only cleaned and no
gaskets are replaced: use the a-dimension written down
before opening the heat exchanger.

c. When changing the number of heat exchanger plates:
use the new “a-max” dimension supplied with the flow
diagram and the new data plate.

N

steps.

a. Tighten the tie rod assemblies @§>@, @<}§@
evenly in small steps on alternate
sides (1-2- 3-4) and diagonally ><
(1-2 and 3-4), in order to prevent (e  o4ED
overloading individual tightening
bolts and tilting the pressure plate.

b. Proceed similarly in the case of
frames with more than 4 tightening bolts.

<
p—

8. Carry out a leak test before restarting the heat exchanger.
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CLEANING THE HEAT EXCHANGER.

CLEANING THE PLATES OF THE CLOSED PLATE HEAT
EXCHANGER. Deposits on the heat exchanger plates impair
the heat transfer between the media, increase the pressure

loss and can cause or accelerate heat exchanger plate corrosion.

Exactly whether it needs to be done, how often it needs to be
done, and how it is done depends on the individual application.
Following are notes regarding the various standard cleaning
practices.

CIP (Clean-In-Place) Process. In the case of CIP, a
cleaning agent instead of the flow media flows through the
heat exchanger. Contaminants are removed by the cleaning
solution’s dissolving function, supported by the mechanical
action of the turbulence.

CAUTION

Danger to persons and environment!

The use of aggressive cleaning agents introduces risks to the
operator of poisoning, chemical burns, and burning. Make sure
that:
» Before the CIP process, you have been instructed in the use
and have a good understanding of all work steps.
* During work with aggressive cleaning agents you always
wear suitable protective clothing.
¢ The cleaning agent you use is completely removed from the
heat exchanger after cleaning.

A Danger: Damage to the Heat Exchanger!
The improper use of CIP can damage the heat exchanger.
* Observe the notes for chemically cleaning the heat

exchanger plates in the section “Cleaning the Plates of
the Opened Plate Heat Exchanger”.

Backflushing. This process is used if the flow media contain
coarse particles of contamination and thus block the inlet
channels. By briefly reversing the direction of flow, the
clogging particles are removed from the heat exchanger.

The direction of flow is reversed by using a suitable pipe
configuration with the appropriate valves. If there is a risk of
the released particles of contamination causing damage to the
heat exchanger, preference should be given to manual cleaning
of the heat exchanger plates.

CLEANING THE PLATES OF THE OPENED PLATE
HEAT EXCHANGER. Cleaning the heat exchanger plates
manually. This process is more labor-intensive than CIP or
backflushing, but works very well with buildup that is relatively
easy to remove, and gives the operator an opportunity to
visually inspect all plates.

»:3» PENTAIR  AURORA
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A Danger: Leakage

Hard cleaning tools (e.g. brushes with metal bristles) can
damage the surface of the heat exchanger plates and the
surface of the gaskets. Damaged metal surfaces can lead
to rapid corrosion of the heat exchanger plates. Damaged
gasket surfaces can cause leaks when it is recommissioned.

1. Never use hard cleaning tools.

2. At every cleaning, ensure that no particles can settle on
or under the gaskets, because this leads to leaks.

3.Ensure that the stream of a high-pressure jet always
directs face-on at the gaskets in order to avoid loosening
them.

Carry out the following work steps:

1. For severe buildup, use a high pressure cleaner nozzle first
to remove the particles.

2. Wash each plate from both sides with flowing, warm water
and a soft brush.

Cleaning the heat exchanger plates chemically. This process
works best for buildup that resists manual removal, and also
gives the operator an opportunity to visually examine all plates.

A Danger: Leakage

Chemical cleaning processes can attack the gasket material
and create leaks.

1. Always use cleaning agents that do not attack the gasket
material.

2.Choose a suitable temperature and do not expose the
gaskets to the cleaning agent for an unnecessarily long
time.

Observe the following points:

1. Always follow the safety instructions and recommendations
of the cleaning agent manufacturer. Use only chloride-free
or low-chloride water with a low hardness value for the
cleaning liquid.

2.Chlorides in the cleaning agent reduce the corrosion
resistance of chrome-nickel steels and chrome-nickel-
molybdenum steels (including Hastelloy®, Incoloy® and
Inconel®). The intensity of the effect of the chlorides
depends on the temperature, concentration and pH of the
medium.

3.Stubborn contamination, such as coatings on the plate
surface, which are not released by the above-described
processes, can be loosened by soaking in an open chemical
bath.

4. Choose a cleaning agent suitable for the type of buildup and
for the properties of the heat exchanger plates and gasket
materials.

a. A confirmation by the manufacturer of the cleaning agent
should be available, stating that the agent does not affect
the plate and gasket materials used in the heat exchanger.

b. Clean the heat exchanger plates according to the work
instructions of the cleaning product manufacturer.

5.Before reassembling the cleaned heat exchanger plates,
always rinse them with sufficient clean water. Remove
foreign matter on the gaskets with a soft brush.
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REPLACING THE GASKETS. The gaskets can be either MAINTAINING THE FRAME.
attached without adhesive by fitting the studs on the back of
the gasket flaps into the corresponding extruded holes, or fixed
with adhesive into the gasket grooves. We recommend that you ﬁ . .

always replace all gaskets at the same time. Use only original Danger' Heat Exchanger Failure
Aurora gaskets.

You should always consult Aurora before changing or
replacing frame components. Frame component design is
governed by pressure vessel codes, and failure to comply
with those codes can result in heat exchanger failure and
danger to the operator.

NOTE: You can obtain detailed information about replacing
gaskets from Aurora customer service.

Regularly carry out simple maintenance work, for example:

1. External cleaning.

2. Greasing.

3. Repairing damage to the paintwork at the frame of the
plate heat exchanger.

NOTE: You can obtain detailed information about maintenance
of the frame from Aurora.

I »:3» PENTAIR  AURORA
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SUPERCEDES MARCH 2011
INSTALLATI TROUBLESH TI IDE
Fault ‘ Possible Cause ‘ Remedy

Leak between the HE plates.

Inadequate or excessive
compression dimension of the
heat exchanger.

e Compare the actual compression with the compression
dimension on the data plate, and correct as needed.

Too high working pressures.

Compare the actual pressure with the design pressure on the
data plate.

Too high/too low working
temperatures.

Compare the actual temperature with the design temperatures
on the data plate.

Gaskets fitted incorrectly.

Open the heat exchanger and correct the gasket installation.

Gaskets are dirty.

Open the heat exchanger and clean the gaskets.

Gaskets are defective or
hardened.

Open the heat exchanger and replace the gaskets.

Leak between the heat
exchanger plates and the
frame.

Gaskets fitted incorrectly.

* Open the heat exchanger and correct the installation of the
gaskets.

Gaskets are dirty.

* Open the heat exchanger and clean the gaskets.

Gaskets are defective.

* Open the heat exchanger and replace the gaskets.

Damage to the heat
exchanger plates.

Overtightened plate packs
(compression dimension less
than “a min”).

* Replace heat exchanger plates and gaskets.

Corrosion of the heat
exchanger plate material.

* Check the design of the heat exchanger concerning flow-
through media; consult Aurora.

Leak between pipe connection
and the pressure plate.

Too high loads at the pipe
connection due to the pipe.

¢ Reduce connection loads.

Gasket fitted incorrectly.

Loosen the pipe connection and correct the installation of the
gasket.

Gasket is dirty.

Loosen the pipe connection and clean the gasket.

Gasket is defective.

Loosen the pipe joint and replace the gasket.

Flange connection is not
sufficiently tightened.

e Check the gasket and connection and tighten any loose bolts.

Insufficient heat transfer.

Deposits on the heat
exchanger plates.

¢ Clean heat exchanger plates.

Flow paths, media etc.
changed from the original
design.

* Have the design of the heat exchanger with the new
operating data checked by Aurora.

Too high pressure loss.

Flow impeded by blockage
of the flow channels of the
distributor.

* Clean heat exchanger plates.

Flow impeded by incorrect
mounting of the heat
exchanger plates.

e Check the installation against the flow diagram.
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TECHNICAL TERMS

Term ‘ Explanation

BY frame. An especially stable frame design, which also allows a high number of heat exchanger plates.

Backflushing. A cleaning process in which the direction of flow is reversed. Reversing the direction of flow
flushes the particles of contamination from the heat exchanger.

Carrying beam The top component placed between the fixed plate and support leg, which guides or supports the

(aka the upper beam). upper edge of the heat exchanger plates. In CY frames the carrying beam guides the heat exchanger
plates but does not support the weight of the plates. In BY frames, the heat exchanger plates hang
from the carrying beam.

CY frame. A compact frame design of the heat exchanger. The number of heat exchanger plates that can be

stacked is lower in a CY frame than in the corresponding BY frame.

CIP process (Clean-In-Place).

A cleaning process in which the flow channels of the closed heat exchanger are flushed with
specific cleaning solutions.

Compression dimension
“a” Dimension
“a max.”/“a min”).

Dimension referring to the depressurized plate heat exchanger. Tighten the heat exchanger plate
pack placed between the frame plates to this dimension. Going below the “a min” dimension can
damage the heat exchanger plate pack.

Connection (pipe).

The pipe connections on the fixed pressure plate. The pipe connections have different designs
according to each application.

Data plate.

A label permanently attached to the fixed plate of the PHE frame which identifies the serial
number, design conditions, and other information.

Fixed pressure plate.

The base component of the plate heat exchanger frame. The fixed plate is an unmovable frame
plate. Normally, the pipes are connected to this component.

Flow-through media.

The term for the media that are responsible for the heat transfer in the plate heat exchanger.

Frame plates.

The fixed pressure plate and the loose pressure plate of the plate heat exchanger frame.

Gasket of the heat exchanger
plates.

A component for sealing and separating the heat exchanger plates from each other. These are
attached to the heat exchanger plates before the plates are installed in the heat exchanger frame.

Guide beam (aka the lower
beam).

Component that guides the heat exchanger plates and the pressure plate at the bottom. In CD frames
the heat exchanger plates rest on the guide beam.

Heat exchanger plate pack.

The collective term for all of the heat exchanger plates and gaskets located between the
frame plates.

Heat exchanger plates.

A component that keeps the flow media separated from each other and transfers the heat.

PHE.

Plate Heat Exchanger.

Loose pressure plate.

A movable frame plate suspended from the carry beam of the heat exchanger frame. This frame
plate compresses the heat exchanger plate pack.

Shroud. A safety device attached to the heat exchanger plate pack, covering the edges of the plate pack to
prevent leaking media from hitting the operator. Aurora generally recommends attaching a shroud
when using hazardous media.

Support leg. A fixed component of a PHE frame to which the beams are attached.

Tie rod assembly.

The frame component for compressing the heat exchanger plate packs. It consists of tightening
bolts, nuts and washers.
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WARRANTY

Seller warrants equipment (and its component parts) of its own manufacture against defects in materials and workmanship under normal use
and service for one (1) year from the date of installation or start-up, or for eighteen (18) months after the date of shipment, whichever occurs
first. Seller does not warrant accessories or components that are not manufactured by Seller; however, to the extent possible, Seller agrees to
assign to Buyer its rights under the original manufacturer's warranty, without recourse to Seller. Buyer must give Seller notice in writing of
any alleged defect covered by this warranty (together with all identifying details, including the serial number, the type of equipment, and the
date of purchase) within thirty (30) days of the discovery of such defect during the warranty period. No claim made more than 30 days after
the expiration of the warranty period shall be valid. Guarantees of performance and warranties are based on the use of original equipment
manufactured (OEM) replacement parts. Seller assumes no responsibility or liability if alterations, non-authorized design modifications
and/or non-OEM replacement parts are incorporated If requested by Seller, any equipment (or its component parts) must be promptly
returned to Seller prior to any attempted repair, or sent to an authorized service station designated by Seller, and Buyer shall prepay all
shipping expenses. Seller shall not be liable for any loss or damage to goods in transit, nor will any warranty claim be valid unless the
returned goods are received intact and undamaged as a result of shipment. Repaired or replaced material returned to customer will be
shipped F.O.B., Seller's factory. Seller will not give Buyer credit for parts or equipment returned to Seller, and will not accept delivery of
any such parts or equipment, unless Buyer has obtained Seller's approval in writing. The warranty extends to repaired or replaced parts of
Seller's manufacture for ninety (90) days or for the remainder of the original warranty period applicable to the equipment or parts being
repaired or replaced, whichever is greater. This warranty applies to the repaired or replaced part and is not extended to the product or any
other component of the product being repaired. Repair parts of its own manufacture sold after the original warranty period are warranted for
a period of one (1) year from shipment against defects in materials and workmanship under normal use and service. This warranty applies to
the replacement part only and is not extended to the product or any other component of the product being repaired. Seller may substitute
new equipment or improve part(s) of any equipment judged defective without further liability. All repairs or services performed by Seller,
which are not covered by this warranty, will be charged in accordance with Seller's standard prices then in effect.

THIS WARRANTY IS THE SOLE WARRANTY OF SELLER AND SELLER HEREBY EXPRESSLY DISCLAIMS AND BUYER
WAIVES ALL OTHER WARRANTIES EXPRESSED, IMPLIED IN LAW OR IMPLIED IN FACT, INCLUDING ANY WARRANTIES
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Seller's sole obligation under this warranty shall be, at its
option, to repair or replace any equipment (or its component parts) which has a defect covered by this warranty, or to refund the purchase
price of such equipment or part. Under the terms of this warranty, Seller shall not be liable for (a) consequential, collateral, special or
liquidated losses or damages; (b) equipment conditions caused by normal wear and tear, abnormal conditions of use, accident, neglect, or
misuse of said equipment; (c) the expense of, and loss or damage caused by, repairs or alterations made by anyone other than the Seller; (d)
damage caused by abrasive materials, chemicals, scale deposits, corrosion, lightning, improper voltage, mishandling, or other similar
conditions; (e) any loss, damage, or expense relating to or resulting from installation, removal or reinstallation of equipment; (f) any labor
costs or charges incurred in repairing or replacing defective equipment or parts, including the cost of reinstalling parts that are repaired or
replaced by Seller; (g) any expense of shipment of equipment or repaired or replacement parts; or (h) any other loss, damage or expense of
any nature.

The above warranty shall not apply to any equipment which may be separately covered by any alternate or special warranties.

PERFORMANCE: In the absence of Certified Pump Performance Tests, equipment performance is not warranted or guaranteed.
Performance curves and other information submitted to Buyer are approximate and no warranty or guarantee shall be deemed to arise as a
result of such submittal. All testing shall be done in accordance with Seller's standard policy under Hydraulic Institute procedures.

LIABILITY LIMITATIONS: Under no circumstances shall the Seller have any liability under the Order or otherwise for liquidated
damages or for collateral, consequential or special damages or for loss of profits, or for actual losses or for loss of production or progress of
construction, regardless of the cause of such damages or losses. In any event, Seller's aggregate total liability under the Order or otherwise
shall not exceed the contract price.

ACTS OF GOD: Seller shall in no event be liable for delays in delivery of the equipment or other failures to perform caused by fires, acts of
God, strikes, labor difficulties, acts of governmental or military authorities, delays in transportation or procuring materials, or causes of any
kind beyond Seller's control.

COMPLIANCE WITH LAW: Seller agrees to comply with all United States laws and regulations applicable to the manufacturing of the
subject equipment. Such compliance shall include: The Fair Labor Standards Acts of 1938, as amended; Equal Employment Opportunity
clauses of Executive Order 11246, as amended; Occupational Safety and Health Act of 1970 and the standards promulgated thereunder, if
applicable. Since compliance with the various Federal, State, and Local laws and regulations concerning occupational health and safety,
pollution or local codes are affected by the use, installation and operation of the equipment and other matters over which Seller has no
control, Seller assumes no responsibility for compliance with those laws and regulations, whether by way of indemnity, warranty, or
otherwise. It is incumbent upon the Buyer to specify equipment which complies with local codes and ordinances.
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