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Sustainable Innovation,
Quality Standardization And Dynamism

Ekin Industrial has entered Turkey’s sector of imported heat plate exchange, with its customer focused vision and
dynamic, Ekin has expanded into new and upcoming investments.

One of the main steps was gaining the identity of being a producer.

With the view of “Why Turkey shouldn’t become a global strength in the manufacture of product and technology.”
Ekin Industrial has started the production of heat plate exchange with the brand of ‘Made In Turkey.’

To change the perception of local produce in Turkey, we grew in the philosophy of quality, through initially adapting
to ISO Quality Management System procedures, and completed the CE security and quality certification period,
and has matched foreign standards like GOST.

MIT plated heat exchanges, has now become a solution to engineering problems in the national market as well
as the foreign market, and has grown through an expansion of franchises.

Engineering Approachments,
Integrated Solutions

Ekin Industrial, with investment in MIT plated heat exchanges, and their identity of producer and engineer vision,
is aiming to solve problems in the sector. To meet these views, Ekin Industrial has expanded into the production
of components, sales and after sales service by employing expert engineers.

The factors that guided Ekin Industrial to success are their exceptional customer service to the needs and wants
of consumers, modern facilities, and becoming partners to projects that involve high-end technology.

Ekin endUstriyel is an expert company which has wide product range which ncludes plate heat exchangers,
accumulator tanks, water heater tanks, installation meterials and its service Group and submit competitve advantages
to mechanical installation sector in Turkey and abroad
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QUALITY MANAGEMENT SYSTEM
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MIT Plate Heat Exchanger Connection Schema

HEATING SYSTEM COOLING SYSTEM
M1: Heater Fluid Inlet M1: Cooled Fluid Inlet
M2: Heater Fluid Outlet M2: Cooled Fluid Outlet
M3: Heated Fluid Inlet M3: Cooler Fluid Inlet
M4: Heated Fluid Outlet M4: Cooler Fluid Outlet
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1. Construction and Function

1.1 Construction

A plate heat exchanger consists of an edge clamped
frame within which a number of cold pressed plates
are compressed.

These are made with special corrugations which
ensures turbulent flow and high heat transfer
coefficients.

1.2 Fonksiyon

After clamping of the plate pack, the plates - which
are fitted with gaskets - ensure, an effective seal
between fluids and atmosphere. In addition,
intermixing of the fluids iseliminated by a double
gasket seal around the inlet ports. Every second
plate is turned through 180 degrees. This means
that the double gasket seal occurs around every
second inlet to the channels between the plates.

The plate pack now forms a series of paralel flow
channels in which the fluids flow in a counter
current regime.

Figure 1-2
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Figure 1-3

Figure 1-4
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2. Mounting Instruction
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2.1 Lifting Instruction

Lifting Holes

Lifting By
Using Lifting
Holes .

. ‘_-r_l_;. i

:"' Figure 2-1

Figure 2-4

Lifting By
Unusing

Figure 2-5

2.2 Space Required

On at least one side of the plate heat exchanger there
must be sufficient space to unhook the plates from
the top bar by a slight tilt away from the vertical. At
the same time it must be possible to tighten or remove
the tie bolts and inspect the plate heat exchanger. It
must be possible to take off the spray screen or
insulating jacket, if any, without having necessarily
to remove the connecting pipes. This must be
considered when installing the unit. All engagements

are carried in a straight pipe section without
thermometer, manometer or draw off taps at a
distance of 100 mm from the unit (more in case of
increased insulating thickness). The distance to finish-
insulated pipes should be 100 mm from the insulating
jacket/ spray screen. The follower must be free to
move along the full length of the top bar. See
dimensions for exactly your plate heat exchanger at
the back of this manual.

1"
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2.3 Pipe Connections
The plate heat exchanger must be connected up
according to the enclosed assembly drawing.

Threaded connections should be mounted with
unions or flanges with plane tightening to facilitate
removal - alternatively with conical tightening
connected to bends.

Flanged connections must be removable. Fig.12
shows a correctly connected unit. If necessary, a
suitable filter should be installed on the fluid inlet.

Insulating valves are also recommended on all
connections. Thermometers, pressure gauges etc.
should be used as required for monitoring the plate
heat exchanger performance.

2.4. Correct Pipe Mounting

To prevent undue strain on the plate heat exchanger
frame, all pipes must be unloaded by suitable pipe
holders. The pipe joints on the follower (FOLL.)

1 and 2 must be removable in order to enable the
plate heat exchanger to be opened for cleaning
and inspection. For re-tightening of the plate pack,
the pipes onto the follower and any connector grids
must be flexible. This can be achieved by the use
of expansion joints.

During opening, it must be possible to move the
follower 3, without hindrance, along the full length
of the top bar. For CIP (cleaning in place), without
opening, piping material and layout must be chosen
accordingly.

Figure 2-7
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2.5 Pressure pulsatons

Piston pumps, gear pumps, dosing devices etc.
must not be able to transfer pressure pulsations
Nvibrations to the plate heatexchanger as this may
cause fatigue fracture in the plates.

2.6 Permtted Pressure
Working, and testing pressures are given on the
machine plate.

WORKING PRESSURE = the highest pressure to
which the plate heat exchanger may be subjected
during operation!

TESTING PRESSURE = the pressure at which the
plate heat exchanger may be tested!

Pressure testing is made as a differential pressure
i.e. warm and cold side separately. For plate heat
exchangers with several sections, the stated working,
testing, and differential pressures only apply if all
sections are pressurised. If each section operates
at different pressures, or one of the sections is not
under pressure, leaks may occur in the lower
pressure section.

Figure 2-9

The maximum permissible difference in pressure
between two sections separated by a connector
grid or a separating plate is in general 6 kp/cm2.
If the two sections are not equal in size, the
permissible difference is reduced. The maximum
difference in pressure depends on the number of
plates in the other section/s.

2.7 Excess Pressure Protector

Excess pressure protector must always be mounted,
if the plant is likely to develop a higher pressure
than that stated on the machine plate. This condition
may arise during pump start up, expansion or valve
change-over etc.

2.8 Liquid Hammering

The plate heat exchanger is sensitive to liquid
hammering. This can occur during regulation, change-
over, pump start-up etc., In order to avoid this
situation, the use of throttling of air-operated valves,
damping relays in electrical control gear, automatic
pump start with closed valves etc. is recommended.

2.9 Shielding

The plate pack must be shielded, when:

e possible splashes may cause damage

e corrosive media are being used

e the working temperature may cause scalding
e required by the local authorities

2.10 Insulation

If heat insulation is required, insulation jacket is
able to use. This jacket surfaces completely on heat
exchanger. It is able to set up without needed of
pipelines removing.

13
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3. Start Up and Operation

MIT

3.1. Clamping Bolt Checking

Before the initial start-up check that the clamped
plate pack dimensions is as specified on the machine
plate on the plate heat exchanger.

3.2. Start Up

Sudden surges and drops in pressure and
temperature must be avoided, as these may damage
the plates and gaskets thereby causing leakage.
Pumps should be started against closed valves which
can then be gradually opened until the desired flow
rate is achieved.

In a plate heat exchanger using steam as the heating
media, the cold fluid should be introduced to plate
heat exchanger before the steam is turned on.the
potential damage possible due to the incorrect start
up increases proportionally with increased liquid
flows and the lenght of connecting pipework!

3.3. Start Up With New EPDM Gaskets
The initial start-up of plate heat exchangers with

new EPDM gaskets must be effected by increasing
the temperature slowly, max. 25°C (77°F) per hour.

3.4. Stoping and Start Up Again
During stopping and starting up, the situations
below should been considered.

Pressure drops and pressure increases should not
be more than 10 abr per minutes.

Temperature drops and increases shoult not be
more than 10 C degree per minutes

3.5. Leakage During Start Up

During the initial start-up, minor leaks may occur
until the plates and gaskets have reached their
design working temperature and all sections are
correctly pressurised.

3.6. Venting

When correct working temperature and working

pressure have been reached, the system must be

vented. The air in the plate heat exchanger is driven
out by the liquid flow, provided that the capacity
is as stated in the diagram. Air in a plate heat

exchanger reduces the heat transmission and
increases the pressure drop, thus increasing the
risk of corrosion!

3.7. Operating

During operation, temperatures and pressure drops
must be regularly checked. Increased pressure drop
and/or failing temperatures indicate that there are
coatings on the plates.

The plate heat exchanger now needs cleaning.

During operation, the same precautions against
rises of pressure must be observed as during start-

up!

3.8. Rapid Cooling
Rapid cooling of system should be avoided .cooling
and pressure should be droped together.

3.9. Sedimentation Inside of PHE
Sedimentation (limestone,fouling etc.) reduce heat
transfer and increase pressure drop.under the
pressure fluid in clooling side able to leakage.

Meanwhile grit,welding burs and similar particles
are able to damge gaskets.

3.10. Out Operation Longtime

If the plate heat exchanger is out of operation for
a long time, it is advisable to empty it, separate the
plates, and clean the unit. Clamp the plate heat
exchanger lightly together, and leave it covered in
order to protect the gaskets against dirt and the
effect of light!
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4. Probable Faults
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4.1. Capacity Gradients

During operation, temperatures and pressure drops
must be regularly checked. Increased pressure drop
and/or failing temperatures indicate that there are
coatings on the plates.

The plate heat exchanger now needs cleaning.

4.2. Leakage

« If the pressure is too high, Reduce the pressure
to the correct working pressure, which can be
found on the machine plate.

« If Insufficient tightening occurs, Tighten up the
plate heat exchanger. however, not below the
minimum dimensions and never, when the plate
heat exchanger is under pressure or over 40°C.

« |f Fouled or deformed plates Inelastic or deformed
gaskets occurs, Separate the plate heat exchanger
and check if the plates are deformed or fouled.
Check that the gaskets are elastic and
nondeformed, and that the faces of the joints
are clean. Replace deformed plates and gaskets,
Before assembling, clean all plates and gaskets
very carefully .Assemble the plate heat exchanger
and start it up again.

Note!!! Even tiny impurities such as sand
grains may cause leakage.

« If leakage occurs even after tightening of the
plate heat exchanger to minimum dimension,
Separate the plate heat exchanger. Clean the
plates very carefully Replace the gaskets. Assemble
the plate heat exchanger and start it up again.

« If leakage occurs through drain holes of the
gaskets, reason could be defective gasket pr
badly corroded plate then Separate the plate
heat exchanger, Replace defective plates and
gaskets, if Any, Assemble the plate heat
exchanger and start it up again.

4.3. Non Visible Leakage

If holes occur in plates,corrosion or fatigue fracture,
fluids get mixed. A suspected leakage can be
localised in the following way:

» Remove one of the lower pipe connections.

« Then put the opposite side under pressure.

« If the medium continues to run out of the lower
pipe connections - after the pressure has stabilised

» one orseveral plates are leaking.

» Close down the plate heat exchanger.

» Separate the plate heat exchanger and check
the plates very carefully.

» Check suspected plates with a dye penetrant.

o Check defective plates and gaskets, see ordering

Procedure.

» Before assembling, clean all plates and gaskets

» Assemble the plate heat exchanger and check
to find more defective plates, if any, by putting
one side under pressure.

« Start up again.

15
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5. Cleaning

MIT

5.1. Impurity of Plate

The capacities and resistance to corrosion of plate
heat exchangers depend on the plate pack being kept
clean. Fouling on the plates can be removed manually
or by CIP (cleaning in place).

= N s
: A )
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Figure 5-2
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Figure 5-3 ht‘,’»‘

5.2. Detergents

The definition of a suitable detergent is brief and to
the point. Coatings on the plates must be removed

without damaging plates and gaskets. It is important
not to decompose the passivating (protective) film of
stainless steel - the film contributes to preserving the
resistance of the steel to corrosion.

Do not use chlorine-containing agents such as
hydrochloric acid (HCI)!!!

EXAMPLES:

- OIL AND FATS are removed with a water emulsifying
oil solvent, e.g. Mobisol 778 or Castrol Solvex Ice 1130
- ORGANIC AND GREASY COATINGS are removed
with SODIUM HYDROXIDE (NaOH)

max. concentration 1.5% -

max. temperature 85°C (185-F).

1.5% concentration corresponds to 3.75 litre 30%
NaOH per 100 litre water.

- FURRINGS AND SCALE DEPOSITS are removed
with NITRIC ACID (HNOs)-max. concentration 1.5%
- max. temperature 65°C (149°F).1.5% concentration
corresponds to 1.75 litre 62% HNO3 per 100 litres
water. Nitric acid has an important constructive effect
on the passivating film of stainless steel.

16

5.3. Cleaning in Place

A circulation system, in which a suitable detergent
can be circulated is established. If the product to be
flushed out has a high viscosity, the circulating quantity
must be big enough to reach a sufficient speed for
flushing out the product. If the product pump is
volumetric, it may be necessary to insert a pump for
the detergent parallel to the former. It is assumed
that the fouling on the plates are soluble in a detergent
which does not attack plates and gaskets.

Example of CIP-cleaning:

« Drain off product residues and cooling and heating
media.

« Rinse with cold or lukewarm water.

« Circulate with warm cleaning fluid solution.

e Rinse with warm water. Rinse with warm water
with softener added to it.

« Rinse with cold or lukewarm water.

Cleaning can also be effected without circulation by
pouring a cleaning fluid solution into the system.

After some time of standing, wash out the detergent
with clean water.
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5.4. Manual Cleaning

5.4.1. Disassembling of Heat Exchanger
Before opening the plate heat exchanger, it must
be cooled down to below 40°C (104°F), and it must
not be pressurised! Cooling must not exceed 10°C
per minute. The pressure drop must not exceed 10
bar per minute.

On completion of the procedure, separate the frame
by keeping two, perhaps four diagonally placed tie
bolts clamped. Dismount the rest of the tie bolts.

5.4.2.Cleaning

Clean the plates with a soft brush and a suitable
detergent (section 5.4). In case of thick layers of
scale or organic materials, the plates must be put
in a bath of detergent (section 5.5). NOTE.. Never
use steel brush, metal scraper or the like.

A high-pressure cleaner can be used with care -
however, never with sand or other abrasives added.

Figure 5-4

17
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5.4.3. Assembling

Controling of plates and gaskets

Every each one of plates and gaskets must be
contoled againist fails and foulings. All plates and
gaskets must be clean for mounting.plates and
gaskets which contacted oil, must be degreased.
Any small particle is able to cause leakage. Every
gaskets must be cleaned and glued carefully,paraclip
gaskets must remove during cleaning.

Plate Procedure

If the plates have been dismounted, they must be
correctly inserted. Every second plate is turned
through 180 degrees. (scheme 5-7) This means that
the double gasket seal occurs around every second
inlet to the channels between the plates. The plates
of multipass heat exchangers have serial number.
If plates are mounted correctly they will have
honeycomb appearance. (scheme 5-8)

If One plate or more than one plate is mounted
uncorrectly, appearance will be like (scheme 5-9).

Clamping

The maximum and minimum dimension for
clamping is stated on the machine plate, which is
placed on the head.

The plate heat exchanger must be clamped to
dimension between max. and min. dimension. The
final clamping to minimum dimension is recommended
after approx. one month's operation - alternatively,
immediately after installing new plate heat
exchangers/new gaskets.

New gaskets in EPDM quality are clamped step-

wise the first time:

1. Minimum dimension +15% - 2 hours' interval
or more.

2. Minimum dimension +7.5% - 12 hours' interval
or more.

3. A dimension between max. and min. dimension
as stated on the machine plate, alternatively min.
dimension.

The head and the follower must be exactly parallel.

Therefore, clamping must be measured at the top,

in the middle, and the bottom on both sides.

(e

Figure 5-8 Figure 5-9

Figure 5-10
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6. Replacement of Plate and Gasket

6.1. Marking

The plates are marked with material codes and
reference number plus codes for non-glue gasket,
if any, and also have the letter M (Scheme 6-1).

Looking towards the gasket side, the plate is
designated a right plate when the M is upwards
and a left plate when the M is downward.

Left plates have inlet and outlet via corner holes 1
and 4, respectively

Right plates have inlet and outlet via corner holes
2 and 3, respectively.

2. and 4. holes are right
side and plate serial
number is down side,
when M is up side

Figure 6-1

6.2. Mounting Plates

Before inserting a spare plate in the plate pack, it
must be checked that the spare plate is identical
with the defective plate - the same corner holes
open, and the mark M must face right. A defective
4-hole plate can be removed from the plate pack
without inserting a spare plate, if the adjoining 4-
hole plate is also removed. The new number of
plates will then be = S-2. This changes the clamping
measure of the plate pack to M1 which will be:

M1
—— =M (S-2
3 (5-2)

M= The original clamping dimension stated on the
machine plate.
S = The original number of plates in the plate pack.

The transmission area of the plate heat exchanger
is reduced in relation to the original number of
plates. At the same time, the pressure drop will
increase. More transmission area is able to possible
ith addiction plates.

6.3. replacement of gaskets

You should carefully note how the old gaskets are
assembled before removing them! The first plate
after the head and the connector grid must have
a gasket in all groves.
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6.3.1. Removal of Old Gaskets
PLIOBOND glued gaskets can be loosened by heating
in water at 100°C (212°F).The plates are cleaned,
and coatings, if any, are removed.

Cleaning

New gaskets and the gasket grooves of the plates
are cleaned with a cloth moistened with degreasing
agent. The gluing surfaces must be absolutely clean
without finger prints etc.

As degreasing agent use what is stated on the
enclosed diagram.

Alternatively, use:

TRICHLOROETHYLENE, CHLOROTHENE, VG,
ACETONE, METHYL ETHYL KETONE or ETHYL
ACETATE.

It is important that all the degreasing agent has
evaporated, before the glue is applied. This will
normally take approx. 15 min. At 20°C (68°F). It is
advisable to clean the gluing surfaces of the gaskets
with finegrain sandpaper instead of degreasing
agent.

20

Gluing

PLIOBOND 25, which is a nitrile rubber glue on
solvent basis (25% solids), is applied with a brush
in a thin layer on the backs of the gaskets.

The gaskets are put to dry in a clean and dust free
place! The gasket grooves of the plates are now
coated with a thin layer of glue, and the gaskets
are cemented into the grooves.The insertion of
gaskets starts at both ends of the plate - and
continues with the straight sections along the edges.

The gluing process is most easily effected by laying
the gaskets and the plates on a table - as the
gaskets are cemented into the grooves of the plates,
the plates should be stacked. The plates with the
gaskets are now suspended in the frame which is
clamped lightly, for rubber gaskets e.g. to the
minimum dimension indicated on the machine plate
plus 0.2 mm per plate.

The plate heat exchanger is heated to 90-100°C
(194-212°F) by means of water or steam -the
temperature must be kept for 1% - 2 hours! The
liquid pressure must be kept as low as possible. On
plate heat exchangers for food, pipe branches
which are not connected to water / steam must be
kept free, in order to permit glue vapours to escape!
If there is no possibility of heating the plate heat
exchanger, it must stand at a place as warm as
possible with dismounted connections.

The drying time will at 20°C (68°F) be approx. 48
hours. At e.g. 40°C (104°F), the drying time is
reduced to approx. 24 hours.

6.3.2. non glued paraclip gaskets
PARACLIP is a non-glue gasket designed as a
conventional gasket. It is designed with a special
clip-on feature which locks it into recesses in the
gasket groove on the plate. When replacing
PARACLIP gaskets, the old gasket is removed
completely. Before fitting the new PARACLIP gasket,
check that the plate gasket groove is clean and
free from residual rubber, particularly in the clip-
on pockets. New gaskets can be fitted without
using tools.
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7.1. Ordering Procedure

When ordering plates, please state the serial
numbers of the plates and the type and serial
number of the plate heat exchanger. The type and
serial number of the plate heat exchanger can be
taken from the machine plate!

7.2. Gaskets

Ordering such as any complete set of gaskets

Good Code:

» quality of gasket and colour shall be indicated.

» code number of gaske should be indicated close
its colour sign

NBR (Nitrile) | EPDM | FPM |CR (Chloroprene)
Mavi Gri Mor Yesil
Blue ornone | Grey | Violet Green
—_—

7.3.plates

Plates can be supply gasketted. Before inserting a
spare plate in the plate pack, it must be checked
that the spare plate is identical with the defective
plate - the same corner holes must open.In case of
Mutipass plates, serial number stamped on the
plate.

When ordering plates, space plates or in case of
multipass units, plates serial number must be stated.

The reasons of corrosion,aging,breakings all plate
must be replaced.

Order example of a complete set of plate:
1 complete set of plates with glued on gaskets -
plate heat exchanger type - serial number 66447.

Good code:
Codes of plates good are indicated on plates.

AlSI 304 A
AlSI 316 B
TITANIUM T
HASTELLOY C 276 Z
AVESTA 254 SMO Y
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Professional System Solution Center
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You can take assistance about problems  Steam installations

you have from MIT Plate Heat Exchanger

e Utility hot water installations
e Central and local heating systems

Solution Center. Our solution center having  « wmiik, yogurt, airan heating, cooling
qualified mechanical engineers will be and pasteurization

happy to help you.

These are some of the subjects that we

can happily help you;

e Industrial heating and cooling systems
* Qil cooling installations

e Energy recycle systems

® Pool heating systems

In Plate Heat Exchanger systems, it is vital to setup the system
correctly to get the desired capacity. That is why, when you setup
your system you can take needed assistance from first hand just
using a phone (+90 216 444 35 46) for 7 days and 24 hours.

To make your system and heat exchangers work correct and full
performance, we want to share the information we've had through
the long years. It really is a big happiness for us.

We want to emphasize that again and again. Ekin EndUstriyel will
continue being the best solution partner in every place where heat
exchanger is used.
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