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1 Preface

This'manual provides information nseded to Install, operate and camy ot the
maintenance of the haat exchanger

1.1 Intended use

The heat exchanger has been designad to mest the requirsment for a wids
range of heal transfer applications such as refrigeration, comfort heating.
industrial heating and coaoling. and the pracsss industry

1.2. Prnor knowledge

The heat exchanger must be aperated by Individuals who have studied the-
instructions in this manual:and have knowledge of the process: This includes
knowledge of the pracautions regarding media, pressures. the temperatures in
the heal exchanger as well as specific precautions regquired for the process.

Mazintenancs and installation of the heat axchanger must be performed by
individuals who have knowledge and authorization according to the local
r=gulations: This includes performance werk such as piping. welding and
maintenancs

Far maintenance work not described in this manual pleass contact an Alfa
Laval Reprasantative for advice

1.3 Warranty conditiens
Unless altered by written agreement. Alfa Laval standard wamanty applies

1.4 Environmental compliance

Alfa Laval sndeavours to perform its own operations as cleanly and efficiently
as possible Environmental aspects are taken into consideration whan
developing, designing. mianufacturing servicing and marketing the company's
produds

Fusion-honded Plate Heat Exchangers (FHE! cansist of channel plates
(stainiess stasl). frame elemants {stainless stesl) and connactions (stainless
ar carbon steel) bonded together Bolis (stainfess or carbon steel with different
surface treatments) are usually welded on the product Additianally, feet and
lifting lugs can be mounted on dzmand

Unpacking

Packing material consists of wood. plastics. cardboard boxes and. in soms
cases, meialstraps

Iiacla:ing materialz can be reused. recycled or used for epergy recovary,
according to local legistations

Disposzal

Heat exchangars must be recycled sccording o relevant. local reguiations.
Any hazardous residues from the process liquid maust be considered and deslt
with in a propedy. Whean In doubl, of in absence of local ragulations, please
contact the local Alfa Laval representative.

EOI0D 3R E-3-ENGE



(5.1 1 FPreface

Restricted substances
Al heat exchangers are in campliance with REACH (Registration, Evaluation,
Authorization and Restriction of Chemicals) and RaHS Directive

IDDGIETE-5-EN-02



2 Safety

2.1 Safely considerations

The plate heat exchanger shall be used and maintained in amm!arreewim
Alia Laval's instructions in fhis manual |Incorrect handiing of the platz heat

exchanger may result in sefious conssquences with injuries to psrsons andior

praperty damage Alfa Laval will not aczept respansibifity for any damags or
injury resulting fram not following the instructions in this manual

The plate heat exchanger should be used in accordance wilh the specifisd
canfiguration of material, media types, temperaturas and pressure for your
spacific plate heat axchanger

2.2 Definitions. of expressions

(RS s 1 e

WARNING indicates a:poetentislly hazardous siuation which: if not avoided - could
el in death or senous injury.

N\ EAUTION | Type of hazard

c»t.u.nau indicates 3 potentially hazzrdous situation which, 7 not avoided, may
rEsUltin minor of moderate injury,

(1) NOTE

NOTE indicales a potentiaily hazardous situation which, IFnot avolded, may result
In property damags

OO0 IETE-SENGE



2 Safely

2.3 Personal protective eguipment
Protective shoes i I
A shos with a reinforced toe cap o minimize fool injuries caused by dropped

afticies:

Protective helmet

Any helmet designad to protect the head from accidental injury

®

Protective gogales

A pair of tight-fiting eyeglasses worn to protect the eyes from hazards

@

Protective gloves

Gloves that protects the hand from hazards

S
Safety

i EDEETE-Z-EN-EE



3 Description

3.1 Function

The heat exchanger consists of a pack of corrugated metal plates with
porthioles for the input and output of the two separate fiuids The heat transfer
betwaen the two fiuids takes place through the plates.

¥
-—

Figure 1: Function: Cover plate (1), corrugated plaies (2}, seal (3} and poris {3).

3.2 Name plates

|| Risk of damage to equipment.

The machanical tlen‘!;m precsires and tempsratures are marked on the n:amE
plate

The design temperaturas refer to the temperature of the plate material, in the
cgse of Gas-lo-liguid piate heat exchangers (GL producis) the gas mist
tempearature may axcead the dasign temperatures provided tharme is sufficient
coolant lemperaliure and fow The aas misttemperaiure and fow rate must be
according to the thermal data shest provided by Alfs Lava! for the specific
instaftation

The wnit type, manufacturing number and year along with the pressurs vesse|
details in accordance with applicable pressure vessel code can be found on
the name plate. The name plate is fixad to the cover plate (usually an the
same side as the conneciions)

Namz plate differs depanding an the typa of pressure vessel approval

FOI0DIETE-SENGE
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) 3 Description
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4 |nstallation

41 Unpacking

Carefully open the package cantaining the heal exchangsr Check thal all
items are included accarding to the specifications and that all paris ars
undamagad

Bsfore installing the heat axchanger, remove the piastic plugs or caps in fhe
connections.

42 Lifting

Never ift only by the conneclions orany of the-studs: Use-straps when lifting and
piace them according to the figure betow '

When using lifiing lugs, keep the angle of the siraps &5 close as possible to 90°
but naver less than 667

Be careful and keep clear of the heal exchanges during ifting 1o svoid persorsl
injuries: '

FOI0DIETE-SENGE




4 Installaticn

Heat exchangers with large plate packs may be difficult to M wihout iing lugs
mcause the center of gravity may cause lhe heal exchanger lean too much ifin
doubt, use iffing lugs

4.3 Heqguirements

Thao haat evchanger mustbe mﬂ;ﬂt&ﬂ and gpefated 2o that mo righk u‘m:ur;-r s
personnel of damags fo property.

Frotective gloves sihouid always be worm when handing the heal exchangsr lo
avoid hand injuries caused Dy sharp adges

T NOTE

Uinless othereqse sgacified. product data for normal refrigerants, L& HFC and
HCFC. are appiicable to refrigeration applications. The manuizcturer must ba
cansulted before (he heat exchanger is used for iammable, tovic or dangerous
liglids (e.0 hydrocarbonsl. Relevant ssfely rules must be follpvwed for handiing
such Nguids- For further information. glegse reter {0 ihe supplief’s websilz

Foundation
Install on-a foundation that will glve erough support to the unit

Protection against loads on connections during operation

The plping must be well supporied so that no loads are transferred to the heat
exchanger during aperation. Also refar to Mounling on page 16

*z IDDGIETE-5-EN-02



Insialiation 4 B

Cannection loads at installation

Figure 3: Connection loads,

With reference to definitions in figure, the leads during installatien should not
-excaad the limits specified n table below

Maximum recommended connection loads during inszallation

Figure 4: Quter diameter of the connection (D).
Table { Masimum recommencdied connestion leads during installation

Qutes diameter, mm  Tensionforce  Bending moment | Shear force' Torque
B R KNGO M NmObFIG | F,kNOBA | M, Nm(brTy
15-28{06-117 | 24338 147103 0.7 (157) . 38@Esm
28-35(11-14") 40858 45(332) 1.2 (259) . 120{885)
36-45(14-187 | HA5(1467) | 10(ELY) 25(582) | 240(177.0)
45-55(18-22" 7.0 (1573) 120(885) | 4801079 440 (324 5)
55-76(22-307 | 12002697) | 250(1844) |  5Z2{1168) ©500(4425) |
77-99(30-39) | 13062022) | 3102286 | 58(1303%)  1200(8850)
100-38°-) | 20(6204) | BOO(S80) | 53(1303) | 2500(1843) |

| Zrear force (Fe 2 cainulated sseuming e e fome = 2ppied 21 e and of the jonges mandEs connERen

FOI0DIETE-SENGE
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4 Installaticn

4.4 Mounting

It is recommendad to mount the heat exchanger on the fioor. on feet or on the
wall

Larger haat exchangers should be secured with support mountings (ordatred
as scoessory) intendsd for a specific heat exchanger or be secured with
siraps or by means of mounting bolls,

Regardless of the mounting meihed minimize the pipe loads at installation
Maximum tightening targquas for the mounting balts according o table below
. Bolt dimension Torgue

| Nm ] IBrT
W5 23 17
(15 s j 23
NS I a5 [ 70
ME (Extta small units) | 80 '_ 58
M10 | 190 1 140
M2 I 330 ' 243
UNG 174" I 38 ' 28
UNC 5118 I 86 ' B4
UNC 38" | 156 ' 15

In & rigld pipe system. small heat exchangers can be suspended directly in the
pipewark To aveid vibrations, use anti-vibration mounting accarding to picture
below,

E: IDDGIETE-5-EN-02



insialiation 4 EIE

Satety valves must be installed according fo pressure vesse| regulations

(1 NGTE

Bafore connecting any piping, make sure ail forelgn abjeris heve been Aushed
aut ofihe sysiem

The plate heat exchariger must bé insialied with equipment that protects it
against pressures gnd lempsaraturss putsids the approved minimum and
maximum values shown on the name plate.

Faor vibration risks, Install anti-vibration mountings as shown in picture for rigid
pipe system in section Wounding.

Normally the heat exchanger is connecled so that the media fiows through the
heat exchanger In opposite directions (in counter-current flow) and in mast
cases this provides the best heat transfer performance.

2

A
=~

LR R R

_o E.i"‘"'"".""'""l"-inqh H
VER L

Take into accaunt the risk of fire during installstion, i bear in mind the
disgtance from flammatble substances
Connections

Saoldering or welding connections must be used whan using a flammable
r=frigarant. '

Threaded connections — Uiss 3 torque wrench whan connaciing the pipe and
obsarve the specified limils Rater to table "Maximum recommendad
connaction loads during installation” in saction Reguiremsnis.

EOIOD FEFE-S-EN-GE




4 Installaticn

‘Brazed connections — Clzan by rubbing down and degreasing the varicus
surfaces. Use the correct brazing temperature and brazing matal grade.

Welded connections — To minimize the haat Impact of the heat exchanger it
is recommended to use TIG or MIG welding methods. Praparatian for welding:
Grind inside and outsids of the pipe and, if bevalled also the bevelled edge at
least 25 mm from the pipe edge and inward.

Balore conpeciing the heat sxchanger to Ihe system consider valve set-up and
secess points for exampke fo be prepared 1o perigim ;ﬁ&amng

Protect the heal exchangar from overnealing by wiagping & piece of wet cloth
around the connaction white soidering or weiding

LE: EDEETE-Z-EN-EE



Insaliztion 4 E1

4.6 Installation as-evaporator or condensar

In applications where & phass chenge of media occurs. the heat exchanoer
must be instalied vedically.

Far refrigeration applications — Figure A shows the installation of an
evaporator, where lhe connections may be either ¢n the-front or on the rear
Figura B shows a condenser

Use-an anti-freeze thermostal and flow monitor to ensure:a constanl water
flow before during and at least two minutes after the compressor has been
runming.

*  Avoid ‘pump-down’, | e emplyirg the evapetatet by running the
comprassor after shul-down untll 2 preset refrigerant pressurs is reachad.
The temperaturs could then drop below the brine freazing point. which
could damage the evaporator

Use a flow switch and a low-pressure switch

Make sure only media from the heat exchanger can pass the flow swilch,
The low-pressure switch should assure a minimum pressure drop of 5- 19
kPa{0.73-1.45FSI)

Heat axchanger with a refrigerant distribution systam should be mounted with
the distributer at tha bottom

Typical instaliation of singls circuit:

2 CR 4
B - T
00 Clil
w9 U u
B =4 R
T F ~—3

g |
A B
Figure 5: Single circult: A evaporalor; B condensor. 1.Refrigerant infet

Z.Refrigerant outlet 3.Water/Brine inlet 4. Water/Brine outiet

Foran evaporator, the pipe should be straight (at fzast 150 mm /5 Sinch
length) between the expansion valve and refrigerant inlet. Avoid using pipe
elbows betwesn the expansion valve and the refrigerant inlet

47 Leak test

Parform leakage test of the connactions before placing the heat exchangetin
operation.

EOIOD FEFE-S-EN-GE



4 Instaliaticn




5 Operation
51 Stait-up

(T)NOTE

Hsaverdl pumpa-are included in the svgiem, maks sure you know which one shauld be'activated firsh

(1) NOTE

Adjustments of fiow rates should be made slowly in order 1o avoid the ik of water hammat

Waisr hammer is 3 shott-lasiing pressure pealk that can appear dliring stari-up or shut-down ol & system
which causing liguids to fravel slong 3 pipe 22 8 wave sl the spesd of sound. This can cause considerable

damage o the eguipment

(1) Check that the infet vaive (2) is closed
tetween the pump and the unit controlling the
system fiow rate.

Inlet valve (2. 3) for bath fiulds should be
closed. the outlet valves (1. 4) opened and
the vent valve (5, §) closed

(2] Ifthers I& & outlét valve (4), make surs that I
Is fully open

)

|.3) Open the vent valve (5) and start the pump

Jl-l

4] Open the inlst valve (2) stowly.

Vof

5 ! \When all air s axpelled, closs the vent valve
(5).

(6 ) Repeal steps 1-5 for the second media

FOI0DIETE-SENGE
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5 Oparafion
5.2 Unit in operation

ﬁdJu.;mnrn’ts of fiow rates shrould be made slowly In ordes to profect the system
against sudden and-axirame varations of tamperature aod pressure.

During operation; check that

+ the inlet tempearaturss do not excesd the limits stated on the -name plats:

+ there are no leakages from the conneclions:

If it is agre=d with Alfa Laval that the gas iniat temperaturs in 3 Gas-fo-liquid
plaie heat exchanger can =xceed the lemperalure stated on the name plate
check that the coolant fempearature and flow afe at the corréct valugs The
coolant temperature must not increase and / or the coolant flow decreass fram
the values given in the thermal data shest.

Protection against cannection loads

Make sure thal the haat axchanger is fastenad to avoid or minimize
canneclion loads during aperation

Protection against freezing

Sear in mind the risk of freezing at low temperatures, Heat exchangars that
gre not jn operatien sheuld be emptied and blown dry whensver there is & risk
of freazing

To avold damage due toTreezing, the medium used mist include an anli-freeze
agent when oparaling condifions are below 5 °C (41 °F) and/or when fhe
gwaporating temperatute = below 1 °C (34 °F)

Protection against clogging

Use g filter as proleciion against the possible occurrence of forslgn pariicles IF
you kave any doubt conceming the maximum particie size, please consult
your Alfa Laval Reprasentative

Protection against thermal orfand pressure fatigue

Suddsn temperature and pressure changes could cause fatigue damage to
the heat exchanger Therefore. the following must be taken intoe consideration
1o ansura that the heat exchanger oparates without fluctuating pressures/
tempearatures

The heal exchanger lanel intanded for cyclic processes, please comact am Alle
Laval Representalive for advice

ZE EDEETE-Z-EN-EE



Operation 5 EIE

Lacate the femperature sensor as close as possible to the outiel from 1he
heat axchanger

Chogcse vaives and regulation =quipmant which glve stables tlemperaturas/
pressures for the heat exchanger

+ To avoid water hammer, quick-closing valves must not be used, e.g enfoff
"l'ﬂh’Eﬁ.

In automatad installations: stopping and starting of the pumps and
actuation of valves must be programmed so that the amplitude-and
frequency of the prassure variafion are as low as possible

Piotection against corrosion
Recommended limits for Chioride lons, CratpH 7.5 1%

|
_ _ Alloy 316 |
|at25=CI77°F 1000 ppm |
\at85°C/ 149 °F 200 ppm i
5180°C/ 178 °F 100 ppm |

1 Bdlog=r= = o bromsSes'=nd Mouridss may
3iE0 TRUES LoTRENT

2 Lowsr lzvds of efileree wns may o= o0é-
roslen Bli= to ather BSoibe

All components In contacl with media are mamufacilred in stainless sissl o
prevent corresion. Do not expose the heal exchangsr o media that will causs
corrgeion to stainless stee! parts.

Insufation

[Fine heat exchanger will be aperated at very hot or very cold temperature,
take protective actions such as insulation to aveoid Injuries. Be certain to
follow zll local regulations.

He:a!_h}g and coaling insulations are available as accessories

Be aware that temperature limits of insulation and the heat exchanger can be
diffarant N ' '

EOIOD FEFE-S-EN-GE 2=



2.1 5 Oparafion

5.3 Shut-down

[Feeveral pumps 3re Inciuded in the system; make sure you know which one should be stopped first

' 1 Slowly reducs the flow rate in order to avaoid
water hammar

r;H When the valveis closed, stop the pump.

3 Repeat steps 1-2 for the sther mediunm
media.

(4) if the heat sxchangsr is shut down for a lang
peried, it should be drained

Alsg, drain the heat exchanger if the process is shut dewn and the ambient tamparature is below the
freezing tamperature of the media Depanding on the madia processad. rinse and dry the haat
exchanger and its connections

s IDDGIETE-5-EN-02



6 Mainienance

Cieaning can imprave the perfarmance of the heat exchangar, Cleaning
int=rvals depends on faciors such as mediz and temperatures

6.1 General guidelines regarding maintenance

Plate Sheet material

Stainless steel can correds: Chlonde ions ars hazardous

Ayoid cooling brines containing chloride salls:as NaCl and. meost harmful,
CaCE

Chlorine as a growth inhibitor

E:C:mﬂnna, commaonly ussdasa arowth iInfubikor in cooling waler sysiems, reduces
e comosion resiEtance of stanfess slesls

Chlerma weakans the p.as_ai-.rﬂ ayer of inase siesis makmag them mare:
suscepimia to coresion Tnis i5 dependent on exposure time and concentration
of chioring.

In every cas= whare the chilorination of the heat sxchanget cannot be avoided,
consult an Alfa Laval Rapresentative for advics

6.2 Cleaning-In-Place
Chanhg—in—?taca (CIF} equipment permits cleaning of the heat exchanger

CIP performs:

By regular CIP, the dissolution of fouling helps to restors the origingl
thermal performance of the unit.

*+ The passivating effect by the CIP procedure can help 1o maintain the
ariginal corresion resistance of the plate material

“Fallow the instructions of the CIP agquipment

Consult an Alfa Laval represantative for approriate advice on selecting CIP
equipment

EOIOD FEFE-S-EN-GE =




5 Maintenance

For datailed information regarding Cleaning liquids and procadure, referto the
Alfa Laval Cleaning procadures manual,

Type of cleaning.

« AXaCaus cleaning removes organic deposits. During the process itis
important io. conirol the pH value and the recommended pH value is 7.5 -
10. Higher pH values increase risk of the copper exidizing

+ AlfaNeutra for neutrafization of cleaning liquids before draining and fiushing
the unit with potable water

- AlfaPhos cleaning remaves Inorganic deposits such as (imestone.
Rinse wall with frash water after cleaning.

/N

Lse proper protactive eguipment such aa=afoly bools, safoly gloves and eye
protection. when Using cieaning agenis.

Mak= sure that the handiing of residuais sfier using cizanng liguids Tollows the
local environmental regulabions.

<E! EDEETE-Z-EN-EE



7 Fault tracing

7.1 Pressure drop problems

If the pressure drop has increased

|EA i ;

1 Check that all valves sre opan including non-return vaives.

= Measure the pressure and the fiow rate directly n front of the inist and afier the
outiet of the heat exchanger, For viscous media use 3 membrane manamelar with
& diamater of at least A0 mm N

«  Meazure or ezfimate the fiow rate if possinle. A buckel and & walth showmng s2¢-
onds may be suifickent for small flow rafes Forlarger flow rates Gse-a flowmster

iEﬂrreminn
YES
| NO
Action
2 Compare the ptessure drop observed with the specified fiow rale 526 daiz print-
oull. 15 the pressure drop highser than spacified?
Comection
|YES Check the tapperatiure program. see step 3
if the prassure drop £Uﬁ55ﬂﬂﬂﬂ5 1o fhe s'per:iﬁua_’fim, thare is mo nead
NG for action. If the pressure drop is lower than spacified, the pump capacity
iz prabably too small or the obsarvation may be wrong Ses pump in-
gtruction manual

| 3.Check the tharmomaler readings Do the r2adngs comespond 16 Moss spacified?
| Cotrection
I‘i’ES | The heat transfer surface s probably ciean snoush, but the inlet to the
| heat exchanger may be clogged by some obieciz. Checl the porl area.
Heat transfer is abviously dropping below speciicalions. because of de-
, pasitz on (Re heat ransfer surface, which at the zame time alzo Increa-
NO £as the pressure drop, snce the passage becomes namower If a Clean-
ing-In-Place (CIR)system I= availabie follow the instructions and use i
to wash out fne deposis - '
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7 Fault lracing

7.2 Heat transfer problems
Tha heat transfer capacity is drepping.

TME&ELif;-tmnpmatlreﬁ =1 miueis_an-r}' aufieis Also measure ﬂ;'.-.' rates on both me-
dia. [f possible. On at legst one ofthe medis, both temperatures and tha fiow rate
mist e magsured:

* Check to see if the transfarred amount of heal energy corresponds to the specif-

. at precision i imporiant. it will be necessary to Use iabaratory thermameters
an accuracy of § 1 °C, and also to use ihe best equipment avaliable for fiow
Tn;jeasug;emenl Has theimal tangﬂsr r.a:ra:rty of the unit dropped balow =p&ca1ﬁd
Res

Correction
YES | Clean the haat fransfer surface Uze the Cleaning-In-Fiace (CIF) system

H'n 1=
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8 Storage

Alia Laval delivers the heat exchanger ready for operation, unless agread
atherwise. Keep the plate heat exchanger in the packing box ustil it is ready to
beinstall=d ' '

If there Is any uncertainty with regard to the siorage of the heat exchanger
please consult an Alfa Laval Repressntative

Far longar storage periods, keep the heat exchanger in 2 proteciive
gnvironment away from corrasive substances and dust which may affecisits.
performance

Keep fhe plastic plugs or caps for the connaclions in place during storage.
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