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TO THE USER

This instruction manual is the instant guide to your Alfa Laval equipment.

Alfa Laval recommends that you study this manual carefully before attempting to

install and operate the equipment described in the manual. In particular you must

observe all hazard notices and other health and safety instructions at all times and in

full. You should also ensure that the manual is always available to those who install,

operate, maintain and repair the equipment.

Furthermore it is important that you:

- Keep this instruction manual and other associated documentation for the life of
the equipment.

- Promptly incorporate all authorized amendments issued by Alfa Laval.

- Pass the documentation on to any subsequent owner or user of the equipment.

ViscoLine™-VLC Guarantee

ViscoLine™-VLC Guarantee.

1) Our modules have a mechanical guarantee of 12 month.

2) Material guarantee.

Alfa Laval guarantee 316L and 304 material when :

- Using hot water above 80 degC water must have between (8-9)mg/I chloride.

- Using hot water below 80 degC water can have 100 mg/I chloride.

- When the percentage of salt content in the product formula is lower than 0, 5%

3) Design guarantee:

We can only guarantee the thermal performance when:

- Product data, duty and our thermal calculation has been confirmed by the customer
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1. HEALTH AND SAFETY INFORMATION

This instruction manual contains important hazard information. The hazard
information is prioritised into Warning and Caution notices, all of which appear in this
chapter. The appearance of a warning symbol elsewhere in this manual means that
you must refer to the appropriate Warning or Caution notice in this chapter before
proceeding. The warning symbol is:

Before attempting to unpack, install and operate the equipment you must read this
chapter and pay particular attention to all the Warning and Caution notices. Failure to
do so could result in serious injury to personnel or damage the equipment.

All personnel who operate and service the plant must be well trained on the
equipment and familiar with its modes of operation.

WARNING NOTICES

These describe hazards to the health and safety of personnel, including the risk of
immediate danger to life and of serious or minor personal injury.

Each Warning notice specifically states the nature of a particular hazard and the
means by which it can be avoided. Warning notices are presented in the style of this
notice.

WARNING!

CAUTION NOTICE

These describe hazards to the physical integrity of the equipment. Each Caution
notice specifically states the nature of a particular hazard and the means by which it
can be avoided. Caution notices are presented in the style of this notice.

CAUTION!

1.1 Safety precautions

WARNING!

High temperatures and pressures

This equipment uses hot/cold media for the transfer of heat. During operation and
until the equipment has cooled, surfaces may attain high temperatures. Remain
outside the hazardous area, regard all pipe work as hot and watch for leakages at all
times.
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During the operation of this equipment, high pressures may be present within the
plant. Remain outside the hazardous area and watch for leakages at all times.

The hazardous area is defined as one metre around the unit in all directions.

During the maintenance and repair work, shut off the main supply of heating/cooling
and product to the unit and allow the plant to adjust to atmospheric pressure and cool
down before commencing work. Inform the operator and other concerned personnel
about the work that you intend to do. Post suitable warning signs at appropriate
locations around the hazardous area.

WARNING!

Hazardous substances

The solution used to clean this equipment may contain substances such as caustic
soda (sodium hydroxide NaOH) or nitric acid (HNO3). Protective clothing, goggles
and gloves must be worn in accordance with the manufacturers instructions
whenever there is a risk of exposure to these chemicals.

WARNING!

High pressure during cleaning in place (CIP)

High pressure will develop if the cooling medium is locked into the heat exchanger.
Ensure that the valve arrangement of the plant is such that high pressure cannot
develop, or install an adequate pressure relief valve.

Cooling media containing glycol should be drained out of the heat exchanger during
CIP of the product path since, in addition of the risk of excessive pressures, at higher
temperatures some media attack the stainless steel.

WARNING!

Heavy equipment

Handle the contents with care, when unpacking crates containing Alfa Laval
ViscoLine™ equipment. These equipments are heavy and, if handled carelessly,
they may fall and cause major injuries to persons in close proximity.

1.2 Plant integrity

CAUTION!

Service and maintenance
The service and maintenance of this equipment must be carried out at regular
intervals in accordance with the procedures given in chapter 5.
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CAUTION!

Inferior water supplies

The circulation of water of inferior quality within Alfa Laval ViscolLine equipment may
result in the accumulation of deposits and cause the malfunction of vital components.
The water supplies to the equipment must comply in all respects with the
specifications given in this instruction manual.

CAUTION!

Plant usage and modification

If you intend to use the plant for products that have different characteristics than
those originally specified you must consult Alfa Laval before making any changes to
the design or operational duty, otherwise you may endanger yourself and others, and
risk damage to equipment.

CAUTION!

Ice damage

In chilling operations where there is a potential risk of freezing the product, the
growth of ice may damage the Alfa Laval ViscoLine™ tubes. Ensure that the plant is
equipped with adequate sensing devices for such applications.

CAUTION!

Chlorination of equipment

Chlorine is sometimes used as a growth inhibitor in cooling water systems. However
it may have a detrimental effect on the corrosion resistance of the stainless steel and
reduce the lifetime of the equipment.

Water that has a low pH value (high acidity) increases the risk of corrosion in the
heat exchanger and pipe work.

CAUTION!

Damage during unloading/transportation

Handle the contents with care, when unpacking crates containing Alfa Laval
ViscoLine™ equipment. Handle the contents with great care in order to avoid
scratches or other damage to metal surfaces.

CAUTION!

Damage to the media inlet/outlet and connectors
Do not use a wire brush to clean the media inlets and outlets of a heat exchanger or
the connecting pipe work, otherwise damage to these components will result.

Rev January.2012 0



AL
LA g e

2. TECHNICAL DEFINITIONS

Tubular heat exchanger: Consist of an external shell and multiple inner tubes
used to transfer heat from one fluid to another. Multi
-tube VLC type, is a variant of VLM and particularly
used for water and CIP solution heating with steam
as service media.
The number of the tubes used, vary according to
the thermal duty and flow rate to be handled.

Tube: It is the product pipe
Shell: It is the media pipe
Corrugations: These are the deformations on the tubes.

Hard Corrugations (example of an 16 mm tube)

- 1‘2,7 \
J— iL// 74/ I
A
N —_
Bellow: Thermal compensator.
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3. VLC TECHNICAL DESCRIPTION

3.1 ViscoLine™-VLC Multitube heat exchanger description

The ViscoLine™-VLC heat exchanger operates on the classic shell and tube
principle, with the product flowing through a group of parallel tubes and the service
medium between and around the tubes. Turbulence for efficient heat transfer is
created by helical corrugations on the tubes. The shell tube is smooth. This type of
unit is ideal for the heating of water or CIP solutions by means of steam, heat
exchange applications to process low and average viscosity products. Products can
contain fibres and small particulates. Moreover VLC is also suitable for general
heating and cooling applications.

The basic principle of the Multitube VLC heat exchanger is shown in below.
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Figure 1. Graphic Representation of the flow pattern in ViscoLine CIP unit

The heat exchanger is formed by a tube bundle (welded at both ends onto flat tube
plates) inside a smooth shell. External surface of these straight corrugated tube
bundle constitute the heat transfer surface. The product medium is supplied and
flows inside the tubes of the bundle and the service medium between and around
these tubes, counter-current to the product flow. Each exchanger has a bellow; the
purpose is to absorb the thermal expansion.

The Multitube VLC is designed for single pass operation, with all inner tubes
connected in parallel and in counter-current flow to the service medium. Multitube
VLC units are recommended to be used as single equipment in a system to satisfy
the thermal duty. However it is possible to connect two or more VLC units in series or
parallel when using steam/water (hot or cold) as a service media.

The Multitube VLC units are recommended to be installed vertically or
preferably with a 10° inclination to the floor, in order to ensure draining the
service media during start-up.

The VLC unit demands very little maintenance except for the union and flange
gaskets which need to be replaced at regular intervals. (see Figure 2 for location).
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Flange Gasket

Union Gasket

Figure 2. Gasket locations on VLC unit
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The ViscoLine™-VLC unit has the same thermal features as the ViscoLine™ VLM.
The only difference is that the tubes will have DIN flange connections on service
(Shell) side, and SMS Unions on product side as a standard design.

For the VLC tubes that are mainly used for heating CIP solutions, we have a well
defined product range of 4 designs. These 4 designs will cover most of the capacities
that we will find in the food industry for CIP.

3.2 Technical data:

There is a CE label on each heat exchanger; stating the type, serial number, year of
manufacturing, fluid group, inlet and outlet temperatures, volume, design pressure,
design temperature, testing pressure, maximum temperature of operation and the
test pressure date. These labels are the main technical specifications for the heat
exchanger.

Manufacturer Alfa Laval (India) Limited

Std. Design pressure Tubes: 1600 kPa (232 PSI) - 16 bar
Shell: 1100 kPa (159 PSI) - 11 bar

Design temperature -20/190 °C (-4/374°F)
Actual temperature limits vary due to different requirements in
the pressure vessel codes.

Dimensions Tubes: 316 mm
Wall thickness: 1 mm
Quantity: 20, 31, 37
Shell: @104, 3129, and @154 mm
Length: 2 m
3 m (only with Shell 3154)

Material Tube: stainless steel AlSI 316L
Shell: stainless steel in AISI 304
Pressure vessel Approved for the specified
pressure/temperature range

Connections Tubes: SMS Union
Shell: DIN flanges

Approx. Weight

VLC Type Empty Weight (Kg) | Filled Weight (Kg)
VLC 104 45 60
VLC 129 63 80
VLC 154 75 100
VLC 154 -3 m 97 134
Optional designs not applicable
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4. MEDIA REQUIREMENTS

This section of the technical manual describes, in general terms, the recommended
quality criteria for the media services.

Steam supply for the ViscoLine™-VLC

General requirements for the steam supply

The steam supply to the Alfa Laval ViscoLine™-VLC heat exchanger plant must

conform to the following general requirements:

e The steam supply must be of good quality and free from condensate and air.

e The outside diameter of the steam supply lines must exceed that of the steam
piping within the Alfa Laval ViscoLine™ unit.

e The steam supply line must be equipped with a pressure controller in order to
maintain a constant feed pressure.

e Condensate traps must be provided in close proximity to the process line in order
to produce dry steam.

¢ A master shut off valve must be installed in the steam supply line.

e The steam pipes must be insulated.
Before connecting the steam supply to the process line, the steam pipes must be
blown clear with repeated blasts of steam for a period of 5 to 10 minutes.

Characteristics of the steam supply

Quality dry saturated steam
Humidity maximum 5% condensate
PH 7.0t08.5

Chloride maximum 8 parts per million (ppm)
Solid particles none

Turbidity maximum 3 ppm KmnO4
Potassium and sodium maximum 0.01 mg/kg
Iron maximum 0.02 mg/kg
Copper maximum 0.003 mg/kg
Nitrogen dioxide maximum 0.02 ppm
Conductivity 0.3 uS

Organic matter none

Condensate (C)
The condensate system should be designed to the same capacity, pressure and
temperature demands as those given for a steam generating system.

Water
There are three different types of water supply used in a plant: namely drinking
water, product water and service water.

Drinking water
The drinking water supply should be used for cleaning and as product flush water

also. The quality of this water supply must comply with the guidelines of the World
Health Organization (WHO), or the Drinking Water Directive of the European
Economic Community (CEE). For more specific data contact Alfa Laval. The pipe
work of the drinking and cleaning water supply must be equipped with master shut off
valves. The supply must remain constant.

Rev January.2012 0



ALY
LA g e

Refer to the label attached to first page of this manual, and to the customized label
on each heat exchanger.

Product water

Product water is used for the reconstitution of product concentrates. The quality of
the product water must be such that it does not affect the essential characteristics of
the heat exchanger and its minimum requirements should comply with the guidelines
and directives of the WHO and EEC.

Service water

Service water is used for cooling, sealing water, tower water and boiler feed water. It
must be clean and without solid particles. The service water must be free of iron and
manganese and must not contain excessive chlorine.

Service water must be soft and should be de-hardened if necessary. If relatively hard
water is supplied (corresponding to 10°dH or 12.5° e), lime deposits will accumulate
within devices such as valves. Deposition accelerates at high temperatures, and the
severity of the effect is directly proportional to the hardness of the water. In addition
the cleaning process is adversely affected and the consumption of detergents is
increased.

Water that has a low pH value (high acidity) increases the risk of corrosion in the
heat exchanger and pipe work. The pH value of the water supply must remain within
the range pH 7 to pH 8.5.

The risk of corrosion is also increased by water that contains a high concentration of
chlorine and/or chloride. The water supply must contain less than 0.2 ppm chlorine
and less than 50 ppm chloride. Corrosion accelerates at high temperatures.

ViscolLine™-VLC Guarantee.

1) Our modules have a mechanical guarantee of 12 month.

2) Material guarantee.

Alfa Laval guarantee 316L and 304 material when :

- Using hot water above 80 degC water must have between (8-9)mg/l chloride.

- Using hot water below 80 degC water can have 100 mg/l chloride.

- When the percentage of salt content in the product formula is lower than 0, 5%

3) Design guarantee:

We can only guarantee the thermal performance when:

- Product data, duty and our thermal calculation has been confirmed by the customer

The pipe work of the steam supply must be equipped with master shut off valves.
The supply must remain constant within the specified pressure band temperature
parameters.
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5. INSTALLATION

5.1 General

Alfa Laval ViscoLine™-VLC heat exchangers are delivered in wooden crates. For
rapid and easy installation on site these units are supplied with counter fittings on
product and service media side. It is merely necessary to position the units correctly
and connect the product and media supplies as described below.

WARNING!

Before installing a Alfa Laval ViscoLine™-VLC unit, carefully read the warning and
caution notices in chapter 1. Take all necessary precautions to guarantee the safety
of personnel and avoid risk of damage to the equipment.

5.2 Pre-installation work

Site preparation

Prior to the delivery of Alfa Laval ViscoLine™-VLC, the premises should be made
ready to receive the equipment. Check that doorways and passages are of sufficient
width to allow the equipment crates to pass, and that they are free of obstructions.
Before positioning any equipment, ensure that the floor and ceiling height is of
sufficient measure.

Services

To assist the installation and save time, steam, water and air supplies should be
installed in advance as per the VLC general arrangement drawing. Connection sizes
of these services to the VLC units should be ensured during order confirmation.
Ensure that the services fully accord with the technical specifications given in
Sections 3 and other related equipment documentation.

5.3 Installation personnel

The personnel who install Alfa Laval ViscoLine™-VLC heat exchangers must meet

the following professional criteria:

TIG (Tungsten Inert Gas):

e At least three years previous experience working with similar installations
including argon gas welding with stainless steel thin-walled material. Proven skills
in reading installation and isometric drawings.

Utility welder and erector:

e At least three years experience working with similar installations including arc and
gas welding of, for example, steam and compressed air pipe work. Proven skills
in reading installation and isometric drawings.
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5.4 Storage

If the Alfa Laval ViscoLine™-VLC equipment is to be stored prior to installation then it
must be kept under Class B conditions, namely under a roof in a ventilated building
that has a dry floor. This avoids damage or deterioration of the equipment during
storage.

5.5 Unloading and transportation

The most convenient method of unloading and transporting crates containing Alfa
Laval ViscoLine™-VLC equipment is to use a fork lift with widely separated forks.
The crate is approx 2 or 3m in length depending upon the unit selected. If a suitable
fork lift with side separated forks is not available, use one fork lift at each side of the
crate. The centre of gravity and strapping points are marked on each crate.

5.6 Unpacking and inspection

To avoid the risk of damage, the crates containing the VLC units must be opened
and unpacked in the presence of a Alfa Laval representative and that of a customer.
To unpack each crate, proceed as follows:

1. With the crate in an upright position, remove its lid.

2. Unpack easily accessible parts at the top of the crate.

3. Support the sides using a fork lift or similar and lower the sides of the crate so
that they are unfolded. The remaining unit is therefore supported on the bottom
panel of the crate and is easily accessible.

4. Unpack the remaining unit.

5. Check each separate item of delivered equipment against the packing lists
attached to the crates. Report any missing items to Alfa Laval immediately.

6. Carefully examine each separate item of delivered equipment and ensure that it
is complete and undamaged. Report any damage to Alfa Laval immediately.

7. Dismantle and safely dispose of the equipment crates.

5.7 Positioning and assembly

WARNING!

Heavy equipment

When unpacking the crates containing ViscoLine™-VLC units, handle the contents
with care. These units are heavy and, if handled carelessly, they may fall and cause
major injuries to persons in close proximity.

WARNING!

Before installing an Alfa Laval ViscoLine™ heat exchanger plant, carefully read the
warning and caution notices in chapter 1. Take all necessary precautions to
guarantee the safety of personnel and avoid risk of damage to the equipment.

Rev January.2012 0



AL
LA g e

Positioning and assembly procedure

1.

2.

11.

12.

The VLC unit has to be preferably placed vertically or at least with a 10° incline to
the floor to facilitate product and service media drain.

Use pipe holders of suitable size to hold the VLC units onto a frame structure or
on a wall. Secure both ends of the VLC units firmly with the pipe clamps. Ensure
that the pipe holders are firmly secured to the frame/wall. It is also important that
the pipe holders are capable of handling the live weight of the VLC units.
Assemble the service media inlet pipe work.

If using steam as the service media always connect the steam supply pipe to the
top end of the VLC unit, in order to conveniently drain out the condensate if any,
before start-up and during operation.

We recommend following valves when using VLC units. The service media inlet
pipe work should be fitted with a shut-off valve (if required also a regulating valve)
succeeded by a non-return valve.

Assemble the service media outlet pipe work.

For safety reasons and proper operation of the VLC unit, please ensure to install
a condensate loop on the lower end of the service media connection when using
steam as a service.

Check that the gaskets in the service media inlet and outlet connections of the
VLC unit are correctly seated and that the nuts and bolts are firmly tightened
using a spanner.

Assemble the product inlet pipe work.

In order to have a counter-current flow, connect the product inlet pipe work to the
product inlet of the VLC unit connection located at opposite end of the service
media supply.

Assemble the product outlet pipe work.

. Check that the gaskets in the product inlet and outlet of the heat exchanger

system are correctly seated in their respective grooves and that the unions are
firmly tightened using a spanner.

Test the installation for any leaks by passing water at ambient temperature on the
product and media side. Attend to leakages if any before starting up the system.
For safety reasons we recommend to insulate all pipe work on VLC shell side,
especially when using steam as a heating media.
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6. Commissioning

Commissioning of the Alfa Laval ViscoLine™-VLC unit is rapid and simple.
Nevertheless the work must be carried out by a skilled engineer in accordance with
the instructions given below.

Commissioning personnel

The personnel who commissions the Alfa Laval ViscoLine™-VLC unit must meet the

following professional criteria:

Commissioning engineer:

e A qualified process engineer with previous experience in the commissioning of
hygienic liquids processes. Proven skill in reading flow charts and a thorough
knowledge of local safety regulations.

WARNING!

Before commissioning a Alfa Laval ViscolLine™-VLC heat exchanger unit, carefully
read the warning and caution notices in chapter 1. Take all necessary precautions to
guarantee the safety of personnel and avoid risk of damage to the equipment.

Commissioning personnel
To ensure that the Alfa Laval ViscoLine™-VLC installation is of the highest quality,
the following commissioning checks must be carried out:

1. Check that all supplies to VLC unit (media pressure and temperatures) are in
accordance with the requirements stipulated on the name plate placed on
each unit.

2. Flush the new pipe work thoroughly to ensure that no debris remains in the
installation and cannot obstruct valves and other devices.

3. Carry out a thorough pressurization check using water to ensure that there
are no leakages.

4. Ensure that there is no weld splatter from pipe work construction.

5. Perform a complete CIP operation to clean the product path thoroughly in
accordance with the instructions given.
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AL
LA g e

7. OPERATION

Alfa Laval ViscolLine™-VLC heat exchangers are entirely mechanical devices
designed to be incorporated into process lines and similar installations. The
equipment must be operated by trained personnel in accordance with the instructions
given below.

7.1 Operating personnel

The personnel who operate the Alfa Laval ViscoLine™-VLC installation must meet

the following professional criteria:

Operators

e Knowledge of hygienic liquid processes and process equipment

e Prior to start up operators must read, and become familiar with, the information
given in this instruction manual.

WARNING!

Before operating a Alfa Laval ViscoLine™-VLC heat exchanger unit, carefully read
the warning and caution notices in chapter 1. Take all necessary precautions to
guarantee the safety of personnel and avoid risk of damage to the equipment.

7.2 Start up, operation and stop procedures

To ensure the safe, easy and efficient operation of the Alfa Laval ViscoLine™-VLC
heat exchanger system, please follow the following guidelines:

1. Check that the required media supplies are available:

a. If water (pressure) is required, open the manual shut off valve SLOWLY to
avoid pressure shocks.

b. If steam (pressure) is required, open the manual shut off valve SLOWLY to
avoid pressure shocks.

2. Start the process line in accordance with the process line start up procedure.

3. Having started the plant, de-aerate the heat exchanger shell by means of the
relief valve on your installation. The presence of air within the heat exchanger
decreases the efficiency of the heat transfer and can contribute to accumulation
of deposits on the inner surface of the shell.

4. During operation of the VLC unit ensure to maintain the pressure and
temperatures
within the stipulated ranges as mentioned on the name plate.

5. When shutting down the plant, gradually close the service media stop valve and
ensure to drain out the condensate completely from the shell side. This needs to
be ensured when using steam as a heating media.

6. In an event that the equipment would not be used for a long time, make sure to
drain the product and service media within the VLC unit completely.
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8. MAINTENANCE

The installation is practically maintenance free, thus eliminating any need for spare
parts, except the gaskets in the flanges and unions of the VLC units.

8.1 Preventive maintenance

WARNING!

Before commencing repair and maintenance of a Alfa Laval ViscoLine™-VLC heat
exchanger unit, carefully read the warning and caution notices in chapter 1. Take all
necessary precautions to guarantee the safety of personnel and avoid risk of
damage to the equipment.

If you require assistance in maintaining the equipment, or if you have any questions
regarding the maintenance procedure, please contact Alfa Laval.

Maintenance intervals

Preventive maintenance primarily requires that the equipment is visually inspected
and that adjustments are made where necessary. The following inspection intervals
are recommended:

Weekly

Check all pipes for leakage.

Check all unions for leakage. Tighten the unions if necessary.
Check all flanges for leakage. Tighten the flanges if necessary.

Annually

Renew all gaskets (for unions and flanges). This must also be done if a leakage is
suspected. Check after changing the gaskets.
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8.2 Changing the gaskets on the VLC units

To exchange the SMS union gaskets, the hook spanner (for SMS unions) tool must

be used.

1. Disassemble SMS union.

2. Check the SMS union gasket for damage (cracks and crevices).

3. Clean the gasket groove on the union carefully before re-assembly. Look for
damage (scratches) at O-ring groove. If the damage is serious the SMS union
must be replaced. See section 9 for spare parts.

4. Exchange the gasket for a new item according to the spare parts list in section 9.

5. Assemble nut, liner and bend.

To exchange the flange gaskets the spanner tool must be used.

1. Disassemble the flange nut and bolts.

2. Check flange gasket for damage (cracks and crevices).

3. Clean the flange surface carefully before re-assembly. Look for damage
(scratches) If the damage is serious the flanges must be replaced. See section 9
for spare parts.

4. Exchange the gasket for a new item according to the spare parts list in section 9.

5. Assemble the flange set.

Note

In order to achieve good performance from the Alfa Laval ViscoLine™-VLC units it is
imperative that the correct quality of O-rings is used. See separate spare parts list in
section 9.

8.3 Cleaning (required only if processing liquid food using
the VLC unit)

To ensure that the Alfa Laval ViscoLine™-VLC heat exchanger system remains in
good condition and to avoid infection of the product (in case you are processing
liquid food products), it is essential that the equipment is cleaned regularly. The
product side of the heat exchanger system should be cleaned at regular intervals.
Alfa Laval ViscoLine™-VLC heat exchangers are designed to be cleaned in place.

WARNING!

Before cleaning a Alfa Laval ViscoLine™-VLC heat exchanger plant, carefully read
the warning and caution notices in chapter 1. Take all necessary precautions to
guarantee the safety of personnel and avoid risk of damage to the equipment.
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Cleaning the product path

The product path of the heat exchanger system shall always be cleaned with lye
and/or acid immediately after a production cycle. The product path should be
sterilized immediately before the next production cycle commences.

Cleaning flow rate

The flow rate for cleaning the product path should always be at least (1.5 to 2) m/s.
Under normal conditions the CIP velocity should never be lower than the product
velocity. An increased cleaning flow rate may be necessary under certain
circumstances; for example in heat exchanger systems used for products that have a
tendency to burn on - such as milk, protein and sugar products.

Refer to the table presenting different velocities for different multitubes and
monotubes.

Cleaning agents

The following cleaning agents are recommended by Alfa Laval:

NaOH

A solution of (1-2)% by weight of NaOH at a maximum temperature of 70°C. Dissolve
1 kg of caustic soda in 100 lit. of water or mix 2.2 lit. of 33% NaOH solution in 100 lit.
of water.

HNOS3

A solution of 0.5% by weight of HNO3 at a maximum temperature of 70°C. Mix 0.7
litres of 53% (36 ° Be) nitric acid in 100 litres of water.

n exceptionally severe cases such as milk sterilization plant, it is permissible to
exceed the concentrations specified above. However the cleaning recommendations
offered by Alfa Laval should always be observed.

Other detergents

In addition to caustic soda and nitric acid, detergents containing wetting and
complex-forming agents may be used also. However the maximum concentrations of
caustic soda and nitric acid stipulated above must be observed.

Detergents should be dosed gradually in order to avoid excessive local and
temporary concentrations; Hazardous agents must be handled according to local
demands.

Cleaning water

Clean water that is free of chlorides must be used for all cleaning solutions.

CIP cycles
Recommended cleaning intervals and the timing of the CIP cycles are shown in

Table below, where all times are given in minutes. Before commencing a CIP cycle,
ensure that no service media remain in the heat exchanger system. If necessary
drain the heat exchangers or, if the medium is steam, open a pressure relief valve.
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High Protein Products Low Protein Products

High content of Low content of
Cooler | Cool/Heat | Heater Insolubles Insolubles

Cycle Daily Weekly Daily Daily | Weekly | Daily Weekly
Rinse - 5 5 - - - -
Acid - 15 15 - - - -
Rinse 5 5 5 10 10 5 5
Lye 20 20 20 30 30 15 15
Rinse 10 10 5 10 5 10 5
Acid - - 15 - 15 - 15
Rinse - - 10 - 10 - 10

Stop STOP STOP STOP | STOP | STOP | STOP STOP
Sterilize 10 10 10 10 10 10 10

Sterilization by heat

Circulate water or steam at a temperature up to 140 °C until all parts of the heat
exchanger system have been maintained at that temperature for at least 10 minutes.
To pre-sterilize heat exchangers installed in an aseptic processing system the
specific instructions given for the system must be observed.

Checking the results
The heat exchanger system should be regularly examined to ensure that the
cleaning program is operating satisfactorily. In particular new heat exchangers
should be inspected immediately after the first test run. The inspection interval can
then be extended to twice per month or as governed by practical experience.
To check the results of the cleaning program on a heat exchanger:

1. Using a spanner, disconnect the product inlet and outlet pipe work.

2. Examine the interior of the product inlet and outlet connections to ensure that

they are clean and free of obstructions.
3. Using a spanner, re-connect the product inlet and outlet pipe work.

Cleaning the service media path

1. Examine the exterior of the service inlet and outlet connections to ensure that
they are clean and free of leakages.

2. If necessary, use a soft brush and a solution of 10 % nitric acid in cleaning
water to clean the exterior of the media inlet and outlet and the connecting
pipe work.

3. Rinse the media inlet and outlet and the connecting pipe work thoroughly in
cleaning water until all traces of the nitric acid is removed.

Note

Under no circumstances should Hydrochloric acid be used with stainless steel.

Water with more than 300ppm CL ions may not be used for preparation of cleaning
solutions.
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8.4 Trouble shooting
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VLC heat exchanger units are of robust constructions and have no moving parts:
consequently the development of serious faults in the system is unlikely. The Table
below summarizes possible minor faults that may occur, suggests the probable
causes of the faults and gives the means by which they can be eliminated.

Symptom Possible cause
Heat transfer Incorrect flow of heating

Efficiency decreasing  cooling medium
Heating/ cooling medium
at incorrect temperature

Deposits have accumulated
on the heat transfer surfaces

Leakage at end of Leaking gaskets
Heat exchanger

Rev January.2012

Action
Adjust the flow rate of the
heating/cooling

Adjust the temperature of the
heating/cooling medium.

Clean the product path and,
if necessary, the service media path
also.

Exchange the leaking gaskets
for a new item
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9. SPARE PARTS

Alfa Laval ViscoLine™-VLC heat exchangers are welded units that have a minimal
requirement for spare parts.

The only possible spare part required, is the gaskets for the SMS unions (product,
inlet and outlet unions) and gaskets on the flanged (service media, inlet and outlet)
connections.

It is, usually necessary merely to replace gaskets (for unions and flanges) at
designed service intervals or in the event of a leak.

The table below summarises the sizes of connections used:

3:;' VLC Type | Union Size | Material | Flange Size | Material

1 VLC 104 SMS 63.5 | SS 316L | PN16, DN65 SS 304

VLC 129 SMS 76.1 SS 316L | PN16, DN100 | SS 304

2
3 VLC 154 SMS 101.6 | SS 316L | PN16, DN100 | SS 304
4 VLC 154 SMS 101.6 | SS316L | PN16, DN100 | SS 304

Depending upon the VLC type you can narrow down on the spare parts required in
the following pages
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Product and chemical resistance of flexible rubber materials

The information below is intended =3 an aid in selecting the best rubber quality for an ectusl application. |t ie not possible to state amy general Fetime
of ubber s=als a3 many factors influence it: chemical atteck, temperature, mechanical weer etc. Extreme temperatures, even within the generally
accepted limits, may waorsen other kinds of atteck and thus reduce the lifistime.

Ratings

1 = Unzuisble.

2 = Limited suitabiity.

3 = Normal suitabilty.

4 = High suitshiity.

- = Mot recommended for cther ressons.

The tabde containg data which hawe been compled from the results of our own tests and the recommendations of our rew materisl suppliers. The
dats should be considered =3 recommendations only and will be brought up-to-date from time to time. They are basad on constant contact with
the specified product.

In case of doubt or lack of information it would be advissble to conswl ws directly, which will enable ws fo investigate specific applications.

Product or process NBAR' HNBRZ EFDM3) o9 FPM= PTFES
Disiny products (milk:, cresm) 3 34 34 34 - 34
Disiry prodiucts (sour mik products) 3 34 34 34 - 34
Brawery products (besr, hops eto) 3 3-4 3-4 i-2 2-3 34
Wine and yeast 3 34 4 4 2-3 34
Animal and veqetable fats 100°G 3 4 1-2 3 4 3-4
Water and water solutions = T0°G 3 4 4 3 2-4 34
Haot water and steam < 130°C 1 4 4 2 - 34
Goncentrated frut juices and etheral oils < 100°C 1 - 1 1 3 34
Non-conydizing acids < B0°C -2 2 3 -2 2 3-4
Cwydising scids < 80°C - 2 3 1 2 34
Weak concantrate of lve < 100°C 2 3-4 4 2 2 34
Strong concentrate of e < 100°C 1 23 3 | 1 34
Mineral oil < 110°C 3 4 - 4 34
Aliphatic carburetted hydrogen fhexans) 3 3 1 1 4 3-4
Aromatic carburetted hwdropen (benzoks) 1 2 1 1 3 3-4
Alcohols i-3 2-3 23 34 34 34
Ester and ketonss -2 1-2 1-2 -2 3-4 34
Ether 1 2 1 1-3 34 34
Metiylena chioride 1 2 1 2-3 3-4 34
| Ceyne and stmosphernic condtions 1-2 3 4 4 34 3-4

Internstional deeignation of flexible rubber matenals sccording to 150 R 16200
IS0 = International stamdard.

Motes

Designation of flaxible rubber materials

1) | Mitrile rubber

% |Hydrogenated achyionitrle ubbar
3 |Etrwiene propyiens rubber

4 | Bilicone nubber

&) | Fluorinated rubber

5 | Polytetrafiour ettwiens

B
uom:zgg
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SMS Unions on Product Side
Material RCPL Material RCPL
Size Dimension (mm)
Item No. EUR Itemn No. EUR
1.4307 (304L) 1.4404 (316L) mm oD/ID x t A B Union
9611-30-0382 9511-33-0382 25 25/226 % 1.2 51.0 235
9611-30-0389 9511-33-0389 32 33.7/31.3x1.2 60.0 25.5
9611-30-0383 9511-33-0383 38 38/365.6 x 1.2 74.0 30.0
9611-30-0384 96511-33-0384 51 51/486 x 1.2 84.0 300 | «
9611-30-0385 0511-33-0385 63.5 B3.5/60.3 % 1.6 100.0 33.0
9611-30-0386 9611-33-0386 76.1 76.1/72.9 x 1.6 114.0 35.0
9611-30-0387 9511-33-0387 101.6 101.6/97.6 x 2.0 154.0 48.0
1.4301 (304) mm A B [ D
190613 25 51.0 200 |40x1s| 320
190614 32 60.0 220 |48x16| 400
190615 3 740 250 |eox1s| 480
190616 51 84.0 260 |7o0x1/6| 605
190617 B3.5 100.0 300 |85x1/6| 740 .
190618 76.1 114.0 320 |@x1/6| 870 '
31317-0884-1 101.6 154.0 450 |132x1/6| 117.0
9612-9282-94 104 138.0 3.0 [125x1/4| 113.0 N
1.4307 (304L) 1.4404 (316L) mm oD/ID x t B C Male part
190711 191001 25 25/226 % 1.2 150 |40x1m| |
190712 191002 32 33.7/31.3x%x1.2 170 |48%1/6
190713 191003 38 38/365.6 x 1.2 200 |60x1/6
190714 191004 51 51/486 x 1.2 200 |70x1/6| o
190715 191005 B3.5 63.5/603 % 16 240 |85x1/6 o
190716 191006 76.1 76.1/729x 1.6 240 |o98x1/6 -l g0
31317-0817-1 31317-0817-3 101.6 101.6/97.6 x 2.0 350 [132x1/8 % 7 L
1.4307 (304L) 1.4404 (316L) mm OD/ID x t A B Liner
190704 190094 25 25/226 % 1.2 355 75
190705 190095 32 33.7/31.3x1.2 435 75
190706 190096 ke 38/35.6 x 1.2 55.0 a.0
190707 190097 51 51/486 x 1.2 65.0 9.0 L o
190708 190998 635 635603 %16 80.0 2.0 5 ﬂ\
190709 190099 76.1 76.1/72.9 % 1.6 93.0 10.0 1
31317-0885-1 31317-0885-2 101.6 101.6/97.6 x 2.0 127.0 12.0 r—= j
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SMS Union - Seal Rings

S Ve =

temNo. | o | hembo. | ToC | hem Mo, | oTC | Size | Dimension (mm)
- | Eum ™R | Eum ™™ | Eum

NER FPM mm

180501 313 3131703752 o5

80502 313 0511-00-1306 3z

80503 313 101651 a8

190e0d 313 3317-0378-2 &1

80505 313 3 31317-0370-2

80506 313 3 31317-0880-1
3131 7-0856- 1 33T 2 3317-0855-3
DE11-00-4547 0511-00-4546 0511-00-4548

PTFE
313 7-0551-1 2% | 320 0
543 7-0551-2 32 |00 0
S37-0551-3 3 |40 4 0
13 7-0551-4 51 |sto| 40 |510
S T-0554-5 635 | 735 | 40 |eas
S317-0551-6 761|850 | 40 | 7E1
SHT-0551-7 101.6|114.0] 40 1018

NER

00508 25 |a20| 50 225

80500 32 |aoo| 50 |295

71068 3 |480| 50 |35

71068 51 |610| 50 |45

100510 635 | 735 | 50 |e0s

180511 761 |80 ]| 50 | 720
51317-0886-5 101.6|114.0| 50 |78

PTFE

190987 25 |a20]| 40 |225 N

|o0gEs a2 |ano| 40 |2es

00280 3 |480| 40 |35

80200 51 |6t0| 40 |485

100204 635 | 735 | 40 |E05 . ;

00902 761 |s80]| 40 | 720
I TO5171 101.6|114.0| 40 |78

100903 108 |120.0| 40 |100.0

- D NR-AXY
B
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Flanges on Service Media Connection

Flanges on the VLC unit is based on EN 1092-1, PN16.

The table below summarizes the dimensions of the flanges and the gaskets used on
your VLC units.

D3 >
d HOLES, @d1, ON 'D2" PCD :
|- - L
| D | :
) — - 9]
GASKET ‘ ‘
vz RRARAZA T
] | |
| i | [
= l | l —
- g
Ll 3
= -
D | =
A ) (‘_ /i_\_,
K& T i
. ' -
| i —
| | | |
FLANGE DETAIL FOR MEDIA IN LET;@'JTLE_
MEDIA INLET/QUTLET PIPE, FLANGE & GASKET DETAILS
VLC i 1 D7 )3 d d1 I A Al
SIZE PIPE CD INSIDE DIA. | PCD |OUTSIDE DIA. | HOLE QTY] HOLE DIA.| THK.| PROJ. | LG.
104 | OD76.1X2THK. 77 145 185 8 18 20 115 58
129 | 0D101.6X2THK. 102.6 180 220 8 18 22 138 68
154 | 0D101.6X2THK. 102.6 180 220 8 18 27 150 | 68
154 [ 0D101.6X2THK. 102.6 180 220 3 18 27 150 08
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For advice concerning the Alfa Laval ViscoLine™-VLC Heat Exchanger contact:

Alfa Laval Copenhagen A/S
Maskinvej 5
DK-2860 S6borg, Denmark

Beverage & Viscous Food Market unit
Telephone: +45 39536539
E-Mail: martin.ekeberg@alfalaval.com
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