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A. BASIC
CONSTRUCTION
& FUNCTION

In PLATEFLOW Plate Heat Ex-
changers, heat is transferred from
one medium to another through
thin metal plates which have been
pressed into a very special pattern,

/

1. CARRYING BAR
2. GUIDING BAR

The plates hang from a CARRYING
BAR and are kept in line by a
GUIDING BAR at the lower end.

3. FRAME PLATE

A steel plate called the frame plate
supports the two bars and typically
contains the connections.

4. SUPPORT COLUMN

The two bars are suspended bet-
ween the FRAME PLATE - to which
in most cases the piping is con-
nected, and a SUPPORT COLUMN.

5. CONNECTIONS

Holes matching the piping lead
through the frame plate, permitting
the media 10 enter into the heat
exchangers.

Threaded studs around the holes

secure the pipes to the frame
plate. Depending on the applica-
tion, metallic or rubber-type linings
may protect the edges of the holes
against corrosion.
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6. TIGHTENING BOLTS

The “Plate Pack,” consisting of
channel plates & gaskets assembl-
ed in the proper order, hangs bet-
ween the frame plate and the
pressure plate. A number of
TIGHTEMING BOLTS are used to
press the channel plates together,
bringing them into metallic contact
and 1o compress the gaskets
enough 1o seal the narrow
passages which have now been
formed between the plates.

7. PRESSURE PLATE

A steel plate called the pressure
plate is also hung on the carrying
bar and is movable as are the
channel plates. In some cases, the
pipinng connections may be
located on the pressure plate.

8. CHANNEL PLATES

Also called heat transter plates,
are thin metal plates through
which heat is transterred. The
number of channel plates in a
given exchanger is determined by
the amount of heat transfer sur-
face required to perform the given
service.

9. GASKETS

A groove along the rim of the plate
and around the ports hold a
GASKET, usually made of a rubber-
type material.
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When a package of channel plates

are pressed together, the holes

at the corners form continuous tunnels
or manifolds, leading the media (which
perform the heat transfer process) from
the inlets into the plate pack, where
they are distributed into the narrow
passages between the plates.

Because of the gasket arrangement on
the plates, and the placing of "A" and
"B plates alternately, the two liquids
enter alternate passages, eg. the warm
liguid between odd number passages,
and cold liquid between even number
passages.

Thus the media are separated by a thin
metal wall. In most cases the liquids
flow in opposite directions.

During the passage through the plate
pack, the warmer medium will give
some of its heat energy to the thin
wall, which instantly loses it again 10
the colder medium on the other side,

The warmer medium drops in
temperature, while the colder one is
heated up.

Finally, the media are led into similar
manifolds at the other end of the
plales and discharged from the heat
exchanger.

The purpose of the equipment is to
transfer heat from one medium to
another, and heat passes very easily
through the thin wall separating the
two media from each other.

The novel pattern into which the plate
material has been formed not only

gives strength and rigidity, but greatly
increases the rate of the heat transfer
from the warmer medium 1o the metal
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wall and from the wall to the other
medium,

This high heat flow through the
walls can be seriously reduced by
the formation of deposits of
various kinds on the wall surfaces.

The pattern of corrugation on the

thermal plates mentioned above in-

duces highly turbulent flow. The
turbulence gives strong resistance
to the formation of deposits on the
plate surface; it cannot always
eliminate fouling.

The deposits may increase the
total "wall thickness™ substantially,
and they consist of materials that
have a much lower thermal con-
ductivity than the metal plate. Con-
sequently a layer of deposits can
severely reduce the overall heat
transfer rate and increase fluid
pressure drop.

The deposits will be considered
under the chapter of
MAINTENANCE and CLEANING. Al
this point we will only establish
that this fouling is unwanted and
can under certain circumstances,
be harmiul to the heat exchanger,
because corrgsion may occur
under the deposits.
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PRESSURE DROP

Pressure drops are wasted energy.

All pipe-systems - and equipment in-
cluded in them - offer resistance {0
media flowing through them.

Some pressure drop is unavoidable, but
for given equipment it should be kept
as close as possible to the designed
value,

The formation of deposits on the heat
transfer surfaces instantly leads to a
reduction of the free space between the
plates. This means that more energy is re-
guired to get the desired flow through the
heat exchanger.

It is clear that the fouling of the sur-
faces is undesirable. Larger particles
and fibres may also be drawn into the
heat exchanger and clog it, if strainers
or other means of protection have nol
been used.

A reduced ability by the heat ex-
changer to hold the desired
temperatures, in combination with an
increased pressure drop on any of the
media, indicates that fouling or clogg-
ing is taking place.

For corrective action, study
MAINTENANCE and CLEANING.
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PLATES

Studying the pictures you will cbserve
that on a plate hanging vertically, the
gasket rests in a groove which includes
the heat transfer area and smaller
rings surround the remaining corners.
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The portion of the |
gasket sealing the
remaining ports arej
called ring gaskets.
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| The portion of the
| gaskel surrounding
i the heal transler
area is called the
field gasket.
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Depending on which two corners are included
with the heat transfer area, the plate is called
an A- or 2 B-plate.

An A-plate is a
plate hanging
with the
chevron pointing
downwards

A Bplate is a
plate hanging
with the chevron
pointing upwards.

GASKETS

As already demonstrated, the two
media are effectively kept apart by
the ring and field gaskets. To pre-
vent intermixing of the media in
the corner areas where field and
ring gaskets are very close 10 each
other, the link pieces have a
number of slots opening the area
between the field and ring gaskels
to atmosphere. Any leakage of
fluid across either gasket
therefore escapes from the heat
exchanger through the slots.

It is important that these openings
are not permitted to plug. If that
should happen, there i1s a risk that
in case of a leakage in that region
of the plate, there might be a local
pressure build-up, which could let
one medium leak over and mix
with the other,

Care should be taken not to cut or
scratch the gaskets while handling
plates.

B. INSTALLATION

1. Lift the plate heat exchanger by the
carrying bar tightening bolts. (See
Fig. 1}

A\ CAUTION: The Heat Ex-
changer must not be lifted by the
nozzle connections.
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2. Provide sufficient clearance so that
the unit can be serviced.
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The clearances given above are
suggested practice to provide
reasonably good working conditions
during installation of complete unit
as well as for future servicing.

If floor space is at a premium, the
user at his own discretion may
reduce these dimensions.

3. For installations when processing
corrosive liguids, shipboard installa-
tions, etc., it may be practical {0
place the heat exchanger over a
drip pan. The drip pan should have
capacity for the total volume of the
heat exchanger.



. Foundation must be adequate so
that the heat exchanger will not set-

tle and cause piping strain.

. 5et heat exchanger level and

square so that pipe connections
may be made without creating a
piping strain.

. When delivered, the plate pack has

been properly assembled and

lightened for immediate installation.

All pipe connections to the heat ex-
changer should be fitted with shut-
off valves. The piping should be in-
stalled so that thermal expansion
does not affect the heat exchanger.
Two pipe wrenches should be used
when mounting piping to nozzles to
prevent nozzles from rotating.

FIG. 2
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8. When connecting piping to

10.

parts of the heat exchanger
other than the fixed frame
plate, such as the pressure
plate, the piping must be con-
nected so the weight of piping
or other external loads are not
transferred to pressure plate.
The nozzle connections in the
pressure plate must allow
dimensions A in Fig. 2 to vary
+1% of the value shown on
standard submittals.

The pressure plate must be
loosened for service work.
When connecting piping to
pressure plate, provisions must
be made for convenient
disconnecting.

11. Provide thermometer wells and

pressure gauge connections in
all piping to and from the unit,
and locale them as near to the
heat exchanger as possible.

12. Provide air vents near top of

piping so unit can be purged of
air.

13. Inspect all openings in ex-

changer for foreign material.
Do not store units outdoors
with nozzle or flange protectors
removed from unit, since water
may enter and cause severe
damage due to freezing.

14. To prevent plugging of plate

channels with sand or refuse,
be sure entire system is clean
before starting operation.

A CAUTION: During times
of shutdown, volumetric expan-
sion ¢can occur. We recommend
the installation of a properly
sized relief valve on both sides
of the heat exchanger.

C. OPERATION

1. When placing a unit in opera-
tion, open the vent connections
and start to circulate the cold
fluid by slowly opening the
valves. Be sure that the
passages in the exchanger are
filled with the cold fluid before
closing the air vents. The hot
fluid should then be introduced
in the same manner until all
passages are filled with fluid.

plate pack.

£ WARNING:

Fluids must be gradually in-
troduced to the unit. Failure to
do so can cause damage o

2. When empty or cold, do not admit

hot fluid to the unit suddenly. Do
not shock unit with cold fluid when
unit is hot.

Plate & Frame
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3. During start-up there may be some
leakage until the plates and gaskels
reach their working temperature,
Should leakage continue, check
that dimension “A” in Fig. 3 is cor-
rect within 1% of the value
shown on the channel plate
assembly instructions.

4. Do not operate equipment ex-
ceeding design conditions as
specified on nameplate.

5. The PLATEFLOW must never be
subjected to pressure greater than
the maximum differential pressure
given on the nameplate.

6. Sudden rises in pressure may
cause leakage or damage plates
and gaskets.

D. STORAGE

1. If the PLATEFLOW is going 1o be
out of operation for over six months
time; it is advisable to empty,
separate, and clean the plates.
Leave the heal exchanger in un-
tightened or slightly tightened
condition.

A CAUTION: Cover the heat ex-
changer with dark plastic to protect
it from welding light and dirt {rubber
gaskets are sensitive to welding
light).

Do not store organic solvents or
acids in the room. Avoid heat or
ultraviclet radiation.
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E. OPENING
AND CLOSING

OPENING

1.

E o

Or n

1.

Slowly close the valves on the in-
lets. Shut off the inlet side, closing
the highest pressure first.

. awitch off pumps.
. Close the valves on both outlets.
. If the heat exchanger is hot, wait

until It has cooled down to about
100 °F.

. Drain both sides of exchanger.
. Dismantle any pipe bends con-

nected to the pressure plate so
that it can be moved freely along
the carrying bar.

. Inspect the sliding surfaces of the

carrying bar and wipe clean.

. Brush the threads of the tightening
bolts clean with a steel wire brush.

Lubricate the threads with a thin
layer of grease eg. molybdenum
disulphide or eguivalent.

. Remove protective splash guard.

Mark the plate assembly on the
outside by a diagonal line, or
number the plates in sequence.

Lock washer ;- - meemn. mreeeer -

12. Measure and note down the
dimension A.

A CAUTION: Knowledge of
tightening dimension is critical
for reassembly. Carefully
measure and record before
opening unit.

13. The tightening bolts of certain
units are provided with a lock-
ing washer and wear guide
washers. The locking washer is
normally placed under the nut
at the pressure plate. Loosen-
ing and tightening of the bolts
are thus carried out via the
bolt-head (frame plate).

——&

Tam

Pressure plate Frame plate

For installations with limited
access, so that tightening from
the frame plate is not possible,
the locking washer can be
placed under the bolt head.
Loosening and tightening can
then be carried out from the
pressure plate end.

Lock washer

i el

Pressure plate Frame plate

14. If the exchanger has more than
six bolts, remove the corner
bolts first in order to avoid
damage to the channel plate
corners. The corner bolts must
not be used for opening the
heat exchanger.

“ﬁ

15. Opening of the heat exchanger is

16.

now possible by loosening diagonal-
ly opposite pairs. Opening must be
carried out evenly so that the
pressure plate 1s not out-of-parallel
lo the frame plate by more than %"
(2 turns per boll) horizontal plane
and 1" in the vertical plane.

With the tightening bolts removed
the pressure plate can be slid back
and channel heat transfer plates
can also be slid back for inspection
or cleaning.

REMOVAL AND INSERTION
OF PLATES

INJURIES WHEN HANDLING
PLATES, USE PROTECTIVE

A TO AVOID HAND

GLOVES.

REMOVAL OF PLATES

1. Push the pressure plate aganst the

support column,

2. Remove the plates and number or
stack them in sequence.



3. Hang the piates with their backs
towards the pressure plate (the side
without gasket) unless otherwise
specified.

4. Always consult plate pack drawing
o insure proper plate sequence,

2. Install plates one at a time, pushing
them forward toward frame plate.

CLOSING

1. Check that all the sealing surfaces
(i.e. surfaces in contact with the
heat transfer medium) are clean.

2. Check that connection fittings are
in position and are in good
condition.

3. Clean and lubricate the sliding sur-
faces of the carrying bar.

4. Inspect the pressure plate roller
(if provided).

5. Check drawing to make certain that
the plates are hanging in the cor-
rect order.

&. Press the plate assembly together.

If the plate pack has been marked
on the outside (Fig. 3) check this.

7. If the plates are correctly assembled,

12.

13.

14,

15.

the edges form a “honey comb”
pattern.

. Place the bolts that are fitted with

bearing boxes in position.

. Brush the threads of the bolis

clean, using a steel wire brush.

Lubricate the threads with a thin

layer of grease.

. Tighten the plate pack using

diagonally opposite bolt pairs, the
opposite 1o opening procedure 15
until the plate pack length is reduc-
ed to =1% ot dimension "A” in the
channel plate assembly instructions
supplied with unit. During tighten-
ing, the pressure plate must not be
out-of-paraliel to the frame plate by
more than 3" in the horizontal
plane and 1" in the vertical plane.
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Check the plate pack length ("A")
during closing in at least four loca-
tions close 1o the bolis being used.
Place the remaining bolts in posi-
tion and tighten them. This does
not apply to the corner bolts on
plate heat exchangers with more
than six bolts,

Now insert the corner bolts and
tighten, maintaining dimension “A”
of drawing. To avoid damaging the
channel plate corners, it is impor-
tant that the corner bolts are not
used for closing the plate heat
exchanger.

Nominal plate pack length A
can be exceeded in some
cases, the tighlening can be
stopped at A + 2% and
pressure tested.
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NOTE:

When a pneumatic tightening
device is used, it should be set at
the maximum torque according to
table below. Dimension A must,
however, still be measured during
lightening.

MAX TIGHTENING TORQUE

Bolt- | Boll with bearing box  |Bolt with washers
site LBF-FT LBF-FT
3¢ N/A 400
1" NIA 700
1" 1000 1500
2" 1500 2500

When the bolts are tightened by
hand using a wrench, the tighten-
ing moment is estimated.

IF DIMENSION A IS NOT REACH-
ED WITH APPLICATION OF MAX-
IMUM TIGHTENING TORQUE:

e Check the number of plates and
dimension A.

e Check that all the nuts and bear-
ing boxes are running freely, If
not, clean and lubricate or
replace,

» Fit all the bolts, and tighten
alternately.

16. FINAL CHECKS

» Inspect the washers.

 When fully tightened, the bolts
should all be equally tensioned.

* The difference between the plate
pack lengths measured at adja-
cent bolts should not exceed:
0.079 inches when dimension A
is < 39.50 inches
0.158 inches when dimension A
is >39.50 inches

e The plate pack length at all bolls
must not differ more than 1%.

e |f the unit does not seal fully, it
can be tightened 1o give dimen-
gion A = 1%. The maximum
tightening torque must not,
however, be exceeded,

17. Replace protective splash guard.

®
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F. MAINTENANCE
AND CLEANING

1. CLEANING - GENERAL

Cleaning the unit may be accomplished
by either backflushing, circulating
cleaning agents in unit or by
disassembly. If the water contains
suspended foreign material, deposits
can accumulate in the flow passages.
Under these circumstances,
backflushing may be adequate to clean
unit. If this method is ineffective for the
removal of hard scale, you may want to
circulate buffered cleaning agents in
unit to remove scale or disassemble
unit for manual cleaning. To disassem-
ble unit for manual cleaning follow
sleps given earlier for disassembly.

2. CLEANING PROCEDURES

Flates can be cleaned while hanging
on frame or removed depending on
how much work is required.

NOTE:

Under no circumstances should
hydrochloric acid be used with
STAINLESS STEEL PLATES. Water of
more than 300 ppm Cl may not be
used for the preparation of cleaning
solutions. It is very important that car
rying bars and support columns in
aluminum are protected against
chemicals. Do not use brushes with
carbon steel bristles or steel wool. A
fiber type brush is recommended but
as a last resort use a brush of similar
material to thermal plates. Be careful
not to scratch plates or damage
gaskels if they are to be reused. Alter
brushing rinse each plate with water.
For better sealing wipe all gaskets dry.

THE FOLLOWING SOLVENTS SHOULD
NOT BE USED IN COMNTACT WITH
GASKETS

» Ketones (e.g. Acetone,
Methyletylketone,
Methylisobutylketone)

» Esters (e.g. Ethylacetate,
Butylacetate)

* Halogenated hydrocarbons (eg.
Chlorothene, Carbon tetrachloride,
Freons)

e Aromatics (e.g. Benzene, Toluene)

A CAUTION: Care must be ex-
ercised when handling certain fluids.
Follow manufacturers instructions.

Use eye and skin protection. Wear a

respiraior when reguired.

RECOMMENDED CLEANING PROCEDURES

hours

2. Dry with a cloth or rinse with water
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3. CLEANING IN PLACE (CIP) gaskets; new gaskets, glue (if

. ay required) and degreasing fluid

In Epphﬂatlﬂns where E‘:’:thfﬂE'}" cor- Eh%uld DIIE L‘Jbtalﬂgd P-ar.lgl Plate & Frame

rosive fluids are being used a clean in f ;

place system is recommended 1o NUmDersiar spard gasiene. can Heat EXChangerS
. be found on the spare parts

lengthen the life of the thermal plates. list.

CLEANING ST B gﬂswéaglg gasket glue is PLIO- the plates as they are finished.
SOLUTION : i Powder the back of the gasket
OUTLET S/ Sultdbie pasket ofoove clar: groove with talcum powder in
— l g liuids are metiyl ey order to prevent the plates from

I ketone, petroleum naphtha, and sticking together
HEAT EXCHANGER —lle carbon tetrachloride, '
TO BE CLEANED | d. A suitable degreasing fluid is 99. After all the plates have had the
. Trichloroethylene. gaskels glued in place reassem-
ble the plate pack and tighten.
The glue will cure at the heat
\ ! A CAUTION: Care must be exchanger operating
exercised when handling these ltemperature.
—- - fluids. Follow manufacturers in-
E structions. Use eye and skin 6. GASKET REPLACEMENT—
Eg._ﬂ'}'fgﬁ protection. Wear a respirator GLUELESS GASKET TYPE
INLET MAIN VALVES when required. a. Peel old gasket off of plate making
sure all parts of gasket are

e. Remove the old gaskets and
proceed as follows:
aa. Clean the gasket grooves

removed.
b. Wipe gasket groove clean making
certain no foreign material remains

CLEANING IN PLACE PROCEDURE

a. Close main isolating valves and of the plates carefully with \
completely drain the unit thru CIP cleaning fluid. Lna;vgr?ll;rld cause gasket to seat
system bb. Degrease the gaskets with :
b. Rinse the unit with warm water a ::Elgn::th mt}isteged with ¢. Installation of CLIP TYPE glueless
(100-110°F) until water becomes degreasing fluid.
clear and/or all traces of process cc. Apply a thin even coating of
fluid are gone. glue in the bottom of the
c. Completely drain rinse water from gasket groove and on the
system. back of the gasket.
d. Refill system with water and then
add appropriate cleaning solution. NOTE: Large excess of glue is

undesirable as this can lead to
joining of adjacent plates andfor
derformation of the plates due to
hardened glue interfering at metal

e. Circulate cleaning solution at ap-
proximately 180°F for 3-6 hours.
f. Drain cleaning solution from unit
and rinse with water as in step 2

and 3. contact points.
Isolating valves. dry (usually 3-5 minutes),
insert the gasket in the Attach the clip type gasket to the plale
4. BACKFLUSHING gasket groove, first in the using the gasket prongs which slip
a. Many applications utilize fluids that plate enlds and after that in under the edge of the plate to hold the
may contain solids and sediments the siraight gasket grooves gasket securely in alignment in the
that can be trapped and plug up a along the side of the plale gasket groove.

plate heat exchanger. If this pro-
blem is anticipated it is very
beneficial to make provisions in
your piping for backflushing the
unit.

b. Backflushing should be done with
water at 12 times the process flow
rate.

c. It is recommended that fluids con-
taining particulate enter at the bot-
tom of the unit and exit at the top.
This will cause some solids 1o col-
lect in bottom of inlet nozzle in-

£ aoing | | . with no part of it being out-
2}23;3@90'”9 D piate pecy and side the groove, If

d. Another alternative to backilushing necgstaal:y lape CE” l?e The prongs are siluated at regular inter-
is to arrange piping so both fluids used to keep gaskel from vals around the perimeter of the plate

can be periodically reversed. lifting and twisting until
glue hardens and tape is

removed for installation.

A\ CAUTION: Gasket may
have to be stretched prior to in-
stallation to fit the gasket
groove. Avoid excess stretching
as damage to gasket can result.

ee. Evenly press the gasket
well down into the gasket
groove. Care shall be taken
that the gasket is correctly
placed in the gasket groove

5. GASKET REPLACEMENT— fi. The plates should then be
GLUED GASKET TYPE placed horizontally on a 8
a. Before removing the old table during glueing. Stack
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When the plate heat exchanger is then
assembled and tightened, the gasket
provides a tight seal around the plate.

Before closing the plate pack make
certain that the gasket prongs are in
the correct position.

d. Installation of STUD TYPE glueiess
gasket

The stud type gasket is attached 1o the
plate by a stud projection being forced
through holes on the outer edge of the
thermal plates. The studs are at regular
intervals around the perimeter of the
plate to assure proper allignment of
gasket and insure a good seal.

Place the gasket with stud type projec-
tions downwards into the gasket
groove,

Place the ring gaskets in the groove
and fix them with the gasket prong.

Use any tool with similar dimensions to
push the stud through the hole in the
plate.

T
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Remove the tool and repeal process on
remaining studs.

Q

Before closing the plate pack make
certain that the gasket prongs are
in the correct position.

7. REPLACING GASKETS ON
ENDPLATE (FIRST THERMAL
PLATE AGAINST FRAME PLATE)

1. Take two standard plate gaskets.
2. Cut gaskets as indicated in
Figure 1.
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FIGURE 1

3. Atftach gasket to plate as
indicated in Figure 2.

FIGURE 2

G. FAULT
DETECTION

A WARNING: Always
relieve pressure before remov-
ing splash guard. Test at room
temperature with clear water
where possible. If not possible,
proper precautions must be
taken (special clothing, equip-
ment, etc...) to protect person-
nel from injury due to escaping
fluid.

~ @@d@

SYMPTOM
LEAKAGE between plate pack
and frame.

v

ACTION

Mark with a felt tip marker the
area where the leakage seems 1o
be, and open the heat exchanger,

Investigate the gasket condition of
the end plate and the connection if
applicable, look for dislocation,
foreign objects, scars and other
damage to the gasket surfaces.

CORRECTION

s Helocale the gasket,

* Rermmove the foreign matter.

* Heplace damaged gasket.

* Replace connectlion lining if
applicable.

ACTION

Check the surface of the pressure
plate for unevenness, foreign ob-
jects sticking to it, etc., that might
spoil the joint between the gasket
and the adjacent surface.

CORRECTION

¢ Remove anything disturbing the
joint between gasket and
pressure plale surface,

ACTION
Check the plate itself for cracks or
holes.

CORRECTION
e A perforated end plate must be
replaced.




SYMPTOM
LEAKAGE between flange and
frame.

ACTION

Disconnect the flange, and look for
misalignment between flange and
connection, dislocated or damaged
gasket, foreign objects on the sur-
face of the gasket or the flange.

CORRECTION

¢ Rearrange the pipe in order 1o
eliminate stress and to correct
alignment.

* Relocate gasket.

¢ Replace damaged gasket.

+ Replace connection lining if
applicable,

* Remove foreign matter from flange
and gasket.

+ Reassemble, taking care to avoid
misalignment.

NOTE: On a Plate Heat Exchanger
specially designed for high temperature
duties, extreme and sudden
temperature drops may sometimes
cause a temporary leakage. A typical
example is a sudden shutting-off of the
hot medium flow. The heat exchanger
will normally seal again, as soon as the
temperatures of the equipment have
stabilized.

SYMPTOM

LEAKAGE between plates to the
outside.

ACTION

Mark the leakage area with a felt tip
marker on the two plates next to the
leakage, check and note the length
of the plate pack between inside

frame plate and inside pressure
plate, and then open the heat
exchanger.

Check for loose, dislocated or
damaged gasket.

CORRECTION

* Relocate gasket.

* Recement loose gasket.

* Replace damaged gasket.

ACTION

Check for plate damage in the area,
and also check plate pack length
against drawing to see if possible
plate or gasket damage could be
caused by over-tightening of the
plate pack, or the leakage itself
simply be caused by insufficient
tightening.

CORRECTION

* A damaged plate must in most
cases be taken out for repair or
replacement. If it is a regular plate
with 4 holes: take the damaged
plate and the 4-hole plate just in
front or just behind it out of the
plate pack. The heat exchanger
can now be reassembled and put
back in service PROVIDED THE
PLATE PACK IS TIGHTENED TO A
NEW MEASUREMENT, WHICH 1S
EQUAL TO THE ONE ON THE
DRAWING, REDUCED BY TWO
TIMES THE SPACE REQUIRED
PER PLATE. The small reduction of
the heat transfer area is normally
not significant, at least not for a
short period of time.

¢ |nsufficient tightening must be
corrected - see the drawing.

ACTION

Check hanger recess at both plate
ends for deformations, which could
cause misalignment between the
plates.

CORRECTION

» Damaged hanger recesses must
be repaired if possible, or the plate
replaced.

ACTION

Make sure that the plates are
hanging in the correct order A-B-A-B,
etc.

CORRECTION

* Incorrect sequence of plates must
be corrected (A-B-A-B-...). MAKE
SURE THAT NO PLATE HAS BEEN
DAMAGED, BEFORE REASSEMBL:
ING THE PLATE PACK!

ACTION
Check for perforation of the plate
(corrosion).

CORRECTION
» Perforated plates must be
replaced.

Plate & Frame

Heat Exchangers

SYMPTOM
MIXING of media.

ACTION

Check that the piping is connected
to the heat exchanger at correct
locations.

CORRECTION
¢ Relocate piping to correct
connections.

ACTION

Open the lower connection on one
side, raise pressure on the other
side and by logking into the open
connection try to detect any liquid
from the pressurized side leaking
in, and if 80 - approximately how
far into the plate pack the leakage
is located. If no leakage is
detected, the reason for the mixing
of media must be sought
elsewhere,

ACTION

If a leakage was detected, note the
position of the leakage along the
plate pack and then open the plate
heat exchanger.

ACTION

Before starting on the plates
themselves, check that the corner
areas between the ring and the
field gaskets are clear, that the
leakage slots are open. This
ensures that any leakage is out of
the plate heat exchanger and is to
atmosphere. Therefore no pressure
can build up to force the media
across the gasket sealing off the
other ligquid.

CORRECTION

¢ All deposits or material which
can block the free exit from the
area must be removed. If the
leak channels of the gasket have
been destroyed, they must be
reopened with a suitable tool, or
the gasket replaced.

ACTION

If it has not been possible to locate
the leakage as described above, il
will be necessary to check each
single plate for possible perforations,
using any of the following methods:

— put a strong light behind the plate
and watch for light coming
through fine holes or cracks

10
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G. FAULT DETECTION (Cont'd)

— use a magnifying glass to check
suspect area

— use a chemical penetrant, after
having cleaned the plates well

CORRECTION

* Plates with holes are, generally
speaking, destroyed and must be
replaced. For temporary solution
with reduced number of plates, see
“LEAKAGE between plates to the
outside’.

SYMPTOM
PRESSURE DROP PROBLEMS.
Pressure drop has increased.

ACTION
Check that all valves are open
including non return valves.

Measure the pressure just before and
just after the heat exchanger, and the
flow rate. For viscous media a
membrane manometer with a
diameter of at least 30 millimeters
should be used. Measure or estimate
the flow rate if possible. A bucket
and a watch showing seconds may
be sufficient for small flow rates. For
larger flow rates, some type of
flowmeter is required.

Compare the pressure drop observed

with the one specified for the actual
flow rate. (See data print out).

ACTION

If the pressure drop is higher than
specified, the temperature program
should also be checked:

CORRECTION
* See next paragraph.

ACTION

If the thermometer readings
correspond to those specified, the heat
transfer surface is probably clean
enough, but the inlet to the heat
exchanger may be clogged by some
objects.

CORRECTION

¢ Open the apparatus and take out
whatever is clogging the passage, or
use the back-flush system - if there is
one - to rinse out the cloaaings.

ACTION

If the thermometer readings are NOT
corresponding to the specified, heat
transfer is cbviously dropping below
specifications, because of deposits on
the heat transfer surface, which at the
same time also increase the pressure
drop, since the passage becomes
narrower.

CORRECTION

* If a “cleaning-in-place" system is
available, follow the instruction and
use it 1o wash out the deposits. If
not, open the apparatus and clean
the plates.

ACTION
If the pressure drop is corresponding to

the specifications, there is no need for
any action.

ACTION

If the pressure drop is lower than
specified, the pump capacity is too
small or the observation is wrong.

CORRECTION
¢ See pump instruction manual.

SYMPTOM

HEAT TRANSFER PROBLEMS.
The heat transfer capacity is
dropping.

ACTION

Measure temperatures at inlets - and
outlets - and also flow rates - on both
media, if possible. At least on one of
the media, both temperatures and
the flow rate must be measured.
Check to see if the transferred
amount of heat energy corresponds
to the specifications.

CORRECTION

+ |f the heat transfer capacity of the
apparatus has dropped below
specified values, the heat transfer
surface, must be cleaned. Either
use the “cleaning-in-place”
arrangement provided or open the
heat exchanger for visual
inspection and manual cleaning.

ACTION

If great precision is important, it will
be necessary to use laboratory
thermometers with an accuracy of
0.1 degree Celsius, and also to use
the best equipment available for flow
measurements,

WARRANTY

Warranty of Seller's Products—Excepl where a dilterent express warranty has been issued with respect 1o 3 particular product, no warranly of any kind, express or implied, iz extended by the
Seller to any person or persens olher than its direct Buyers. To direct Buyers, the Seller warrants only that it will furnish by Ireight a replacement for, or at its option repair, any praduct of its manulac-
ture or pari or portion thereol, proved lo its satistaction to be defective in material or workmanship under normal use and service (1) wilhin a period of six (8) months from date of shipmeni as
;31 L?FEE ::;agrsls which contain perishable efastomers or {if) within one year from the date all other equipment or part thereof is first placed in use, or two years from the date of shipment, whichever

The Seller shall have no responsibility for the performance of any product sold by it under condilions varying malterially from those under which such product is usually 1ested under existing
indusiry standards, nor for any damage to the product lrom abrasion, erosion, corrosion, deterioration or the like due to abnormal lemperalures or corrosive fuids of the mfluence of loreign malter
or energy, of flow induced vibration caused by associated equipmenl or extérnal influences; nor for the design or operation of any system of which any such product may be made a part or tor
the suitabslity of any such product for any particular application. The Sefler shall not be liable for any cost or expense. including, without limitation, labor expense. in connection with the remaval
ar replacement of alleged defective equipment or any part or portion thereof nor for incidenial or conseguential J:IamaigEs of any kind, nor under any circumstances for any damage beyond the
price of goods sold. Any lreight allowance in connection with a replacement will be on the same terms as were applicable to the original sale, except that a replacement for a product or part
or partion thereot which is proved to the Seller’s satislaction to be delective in material or workmanship as provided herein above, willin any event be furnished with freight {but not local cartage)
:Ir!l:{::u?:?. Egahl it.*:r:l :éc#‘r:r-_.rufml i, o the first destination. Any substitution of paris not of Seller's manulaciure or not authorized by Seller, or any modification, tampering, or manipulation of Seller's

; warranty, - . - 5 b = .

Other Warranties—The foregoing war ranly.ls i feu of all other warranties of any kinﬂ. axprass or implied, and of ali Gﬁerﬁmtimsm liabilities, on ihe part of the E-E'"'EJ.‘..ThH Seller nﬂi.lharassuﬁms. :
nor does it authorize any other person o assume on its behall, any other liability in connection with the ‘sale of ils products. - : :
Seller axpressly disclaims the implied warranties of merchanlability and litness for a particular purpose. ' -

Goods of Other Manutacturers—Goods of other manulacturers sold by the Seller are not warranted excepl by express warranties which may be issued in writing from time 1o time with respect

:u raed pat.;tht:;:laé D:‘il:ldf.llﬂ or a particular sale; but the Seller will endeavor 1o secure for its direct Buyers the benefits of warranlies extended by the manufaciurers of such go0ds sold bul not manufac-
u y the Seller. e ; : : . :
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