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WARNING

WATER COOLED AIR COMPRESSORS
PLEASE NOTE:

Health and Safety Act Compliance. Before working on this equipment, personnel should be
made aware of, and ensure compliance with, the Health and Safety Regulations appropriate
to this class of work.

Before lifting, installing and operating the unit the instructions detailed below and the
accompanying manual must be read.

Ensure that all equipment used for lifting the unit 15 adeﬁuate for the weight. The weight is
narmally stencilled on the unit and/or stamped on the nameplate.

The handling points are indicated on the unit and these must be used. The hooks of slings
must not be fitted directly to Lifting eyebolts or lugs, shackles must be used.

Before running the unit for the first time, the installation must be thoroughly checked and the
procedure detailed in Section 3 of the manual, under the heading "Checks before initial run”
referred to.

‘The unil musi not be run unless all protective guards supplied with the equipment are in
position.

Before proceeding with mainlenance on the unit, or making adjustmenis to its conmections and
fittings, it must be stopped and isolated electrically and mechanically and visible warning
notices displayed. Some umts are on standby duty, or isolators are remote from the unit and
extra care 15 then necessary to ensure that isolation is complete.

Beforc commencing repair or overhaul, a preliminary choek of available spares must be made,
e.g. replacement scts of O-rings, joints or jointing material.

On compressors when work is to be carried out on air passages, the unit must be veried ol
all pressurised air and drained of conling water.
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WARNING

Misuse of compressed air can be dangerous. Tt cannot be stressed too sirongly the importance
of taking every precaution in the use of compresscd air and its associated equipment.

Remember to always release all air pressure from the whole system before carrying out any
repairs or maintenance work on the compressor.

NEVER

NEVER

NEVER

NEVER

NEVER

NEVER

NEVER

REMEMBER

REMEMBER

Screw down a pipe union that is under pressure.

Screw down a safety valve beyond the manufacturers setting. A safety valve
is fittcd to prevent overloading the air compressor. To interferc with its selling
could resull in serious injury or damage.

Carry out any work whatsoever unless the power supply has been isolated and
warmning notices atlached to the starter.

Pass in front of an air recerver wheel valve when compressed air is being
released. This is particularly dangerous as any particles of iron scale in the air
strcam could become cmbedded in the skin and cause a serious wound.

Afttemnpt te straighten badly bent pipes or re-use damaged umon (ittings.

Use wom or damaged components that particularly rely on threads for security
- 1.&. nuts, bolts, nipples and drain taps etc.

Tamper with a live electrical circuit. If in doubt call on the services of a
guahified electrician.

To firmly secure all externally fitted installation pipe work. This will prevent
undue vibration and possible fracture under pressure.

COMPRESSED AIR CAN KILL - TREAT IT WITH RESPECT.

NOTE: In the case of engine driven sets the operator must ensure that the fuel and lubricant
are of the correct type before stariing the set

(CF)
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Spare Parts and Service

Spare Parts can be ordered direct from the following address:

Hamworthy KSE Lid. Telephone; +44 (011202 662600
Fleets Corner Facsimila; +d44 {0)1202 665444
Poole, Dorset Email: poolespares@bamworthykse com

BH17 0JT, England

ar via any Hamworlhy KSE office of agency throughout the world.

When ordering spare parts, ihe following infermation is required to ensure that correct parts are supplied:
Type and serial numbar of machine: Obtalned frem machine nameplata

ttem Number and full descriptfon of part required: Obtained from details in this publication

Technical Service and Advice:
Technical service and advice can be ablained during normal working hours from the above address, on lhe
following contact numbers

Talephone: +44 (11202 662663

Facsimile: +44 {1202 BE2622

Email; poclesarvicef@hamworlhykse com
or via any Hamworthy KSE office or agency throughout the world.

Cutside normal werking haurs a 24 hour emergency facility is available. Inilial lsfephone contact number is
England +44 {01202 662663,

Contlhued ...



Ovarseas Hamworthy KSE Offices

Helland Hamworthy KSE BY
Aplondasizat 33

NL-3804 G,

Rotterdam, Nethadands
Tel: + 31 10 4620 4777

Fax:  + 31 40 4159046

China Hamwaorthy KSE Shanghai
Roam 7-0 i {kan Plaza,

Mo 746 Zhao Jia Bang Road,
Shanghai 200030

Tel: + 86 21 64455665

Fax:  + 86 21 64453875
EMAIL: wATHH @guomaish.cn
Germany Hamworhy KSE GmbH

Wachstrasse 1724

D-28195 Bramen, Postiach 1035840
Ge-28038 Bremen, Gemarny

Tal: + 49 421 335840

Fax:  +49 421 3353495

EMAIL: brememnfoG:hamworthykse.com

Hamworthy KSE Karea Ltd

14" Floor Hyundai Busldlng # 1193-5
Choryang 3 dong, Dong-gu,

Fusan, Korea (601413)

Tel: + 82 51 4658461-5

Fax; + 827251 4637458

EMAIL korea@hamworthykse com

Korea

India Harmworthy KSE Pyt Lid
C-135 Miltal Cowt, Marman Paint,
Murnbai 400 021 Irufia
Tl + 91 22 2RTES04
Fax. + 91 22 2RTE304
EMAIL  hamworhyksaindla@vsnl oom

Hamworlhy KSE A/S

Joseph Kellers vei 20

Tranky

PO Bowt 83, N-3401 Lier, Morway

Tel. +4F 328502 0D

Fax. + 47 328521 03

EMAIL:  tranby@hamworthykee com

Marway

Singapore  Hamwarthy KSE PTE Lid,
15 Benoy Cresdent
Elngapare &20975

Tal. + B5 21 G066
Fax. + 55 267 8011

EMAIL:  singapore@hamworthykec.com

Scuth
Alrica

Sweden

UAE Dubaj

U5A
Houston

MNew Jersay

Mew Ordeans

Californla

Hamwrorthy Engineering Africa (Pty) Ltd
Fo Box 50435

Randburg, 2125

Gavteng, Johanneshurg,

South Africa

Tel: 00 27 11 7923886

Fax: 00 27 11 7923883

EMARL:  hamworhg@olebal o0.za

Hamwaorthy KSE AR

Kampegatan 3

Se-41104 Gathenburg,

Swoden

Tel: + 48 31 725 7800

Fax: 44631725 7800

EMAIL: goteborginfo@hamwenthvkse.com

Hamworthy KSE Ltd

Fleets Comer

Foole, Brorset

England. BHIF OJT

Tet: + 01202 6G2E00

Fa + 012082 6EATE3

EMAIL:  Info@hamworttykss, com

Harmworthy KSE Dubal

G0 Daikai Middle East

[y 16001 Al Jadal, Fo Box 62073

CHibai LIAE

Tel: 00 971 4 3240335

Fay: 00 971 4 30336

EMAIL:  shyssein@hammworthykss.com

Hamworthy K3E ini:

1011 Highway & South
Suiter 208, Houston

TK VPO, LUSA

Tel + 281 75532E0
Fax: + 1281 ¥EOB30B

Harmarorthy KSE bnc

571 Cenlral Avenue

Ste: 112, New Providance
Wew Jorsey OTE74, LISA,
T + 1 B08 BORGSLS
Fax: + 1 908 BORGATY

Hamwoerthy KSE I

1418 Edwards Avenye
Suile B

New Orleans

Louisiana 70123

Tel: + 1504 T34 5525
Fax: + 1604 T4 516

Hamwerthy KSE Ing
& Meal Gourt

San Pablo, Califomia 94806
UsA

Tel: + 1 510 72446825
Fax: + 1 510 7248639
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Overseas Hamworthy KSE Agencies

ARGENTINA

Neptuna S.A,

Calle Mandoza M85-5"8
1340 Beunos Aires, Argenting
Taol 00 541 14 3226047
Fax 00 541 14 3225790

BRAZIL

Tridente Brazll

Rua Yisconde Inhauma

13 - Gr 1513, Rio De Janawo

Rj - Brazil 20051004, Brazd

T 00 55 21 2331488

Fax 00 53 21 h167543

Email japgomesi@indenta. com by

CHILE

Lanz Y Cia Lida

Calle Dr M Bamos Borgono 233
Casilla 16389, Santiago

Chile

Tel 00 56 2 2352707
Fax ) 56 2 2357329
Email efedic@lanzco.c!

LROATIA

Eureka Intarnational D00
Mamoniova 14

Hr-21000 Spht,

Croatia

Tel ) 385 21 343381

Fax 09 385 21 344825348360

EGYPT
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& Mahmoud Azry Streel (211313
Po Box 95 {21321), Ibrahirnlah

Alexandria, Egypt
Tal 0D M 3 48765059
Fax 00 20 3 4877069

GREECE

Marine 3 Industrlal Systems Ltd
4-6 Efplas Street

Piraeus, 183 37

Greece

Tel 00 30 1 4282826

Fax 00 30 1 4183627
Email  misltd@alas gr

ISRAEL

B. Safer & Cao Lid

Po Box 221

Awichail 42910, |srael

Teal M) 972 9 BBZ2319
Fax (W 572 O BE25211

AUSTRALIA

Caba (Aust) Pty Ltd

47 Barmy Avenue

Morldale, Nsw 2223

Australia

Tal a0 61 2 85342100

Fax Qg 61 2 895335332
Email caba@@caba,bu.austoom

BULGARIA

Martimex-Marine Trading SRO
Cervenej Armady 1

03601 Marlin,

Slovakia

Tel 00 421 8424248601
Fax 00 421 8424133753
Email marine@martimexsk

COLUMEIA

Cansulnaval Ltda

Edificio Colseguros Cicinag 501

Calla Cohera Del Gobemador, Carlegena
Crhyribea

Tal Q0 &7 5 6E4E4 12

Fax Q0 &7 & 6641640

CYPRUS

Sheerdinge Maring 3ervicas

Gladstone & Androu Str

Dazis Complex, Limassol,

Cyprus 3311

Tel 00 367 A 345515

Fax 00 357 & 345630

Email  scraphidg@nautilos spdamet net

FRANCE

Etablizzemens Tiano 3.4

2 Bis, Rue De La Baume

Fr=r5008 Pariz, France

Tel 00 33 1 45619932

Fax 00 23 1 42256962
Email alred-Sano@ets-tiano. ir

IGELAND

& Stefaanson 3 Co Lid

Fo Box 1006

Revijavik, Iceland

Tel 00 354 19141244
Fax 00 254 1678936

ITALY
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Yia Del Lazzamalio Yaochio &
[t-24123 Triesla, Itk

Tel Oy 39 0 40 304247
Fax 0339 0 40 303156
Email  simls@tin.il

BANGLADESH
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Chittagong, Bangladesh

Tel 00 880 31502054
Fax -

CANADA

HKSE Canada

3853543 Canada Ing,
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Tal Q0 1 905 5084822
Fax {0 1 905 5089028
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Tet G0 421 84242486
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Ecuador
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Sim Sri
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JAPAN

Fasca Japan Lid

3f Shinet Bullding 13
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Fax O 81 7 3323363
MALTA
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RUSSIA
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Section 1 - Technical Data

Date: May 1997

Machine Serial Number: 43364 - 07/08

Compressor Duty: Continuous air (Seismic duty)

Compressor 1ype: 4THS63W 100

General Armrangment Drawing No. D794%

Weight of unit: Refer to gencral arrangement drawing

Control Panel drawing
Installation wiring diagram
P & T diagram

Capacily: 4004390 ofm FAD Pressure: 200043000 psi g
Speed: 1180 rpm pominal

shaft power absorbed: 193/205 kW Motor Power: 225 kW
Compressor stroke: 1) mm

No of stages: 4

Ambient ternperature: 0 - 45°%

First stage cylinder diameter: 400mm

Second stage cvlinder diameter; 200mm

‘Third stage cylinder diameter: 95mm

Fowrth stage cylinder diarneder: 55mm

Cooling System
{ompressor Water capacity: 25 pallons

Quantity: 300 Vmin. frosh water
507 IY'min sea water

Maximum water pressure: 7 bar
Maximum water inlct temperature:  Fresh water Max, 38%
Sea water 32°c

Minimum water inlet temperature: 4%

High air temperature switch setting: 204°%

Power supply: 44}3/60
Control circuit: 11341460
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Stage Pressure Safety Valve
For stage pressure and safety valve settings, refor to the machine test certificates.

Safety valves are set at the works on special setting equipment and MUST NOT be re-set,

Crankcase: Casting with 4 apertures for mounting cylinders.

Crankshaft: Twa crank, two main bearings with integral balance weights.
Crankshaft end float: 0.40 to 0.92 mm (0.016 to 0.036 in.)

Main bearings: Thick wall bush type with integral thrust collar

Big end bearings:  Two thin wall shells per bearing
Small end bearings: Press fit bushes

Cylinders: Externally mounted, water cooled, with liners

Pistons: Short skirted type fitted dircetly to yoke. All pistons are fitted with
conipression and slotted ol control rings

Piston ring gaps: Refer to Maintenance Instructions for individual cylinders

Stage Inlat and Gutlet Valve

Stage |1

350mm or larger diameter cylinders are fitted with 2 separate suction and 1 delivery valve
and cylinders up to 350mm are fitted with an automalic concentric inlet and delivery

valve.

All other stages
Valves are automatic concentric inlet and delivery.

Alr safety valve:1 filted per stage set to open at 10% above stage working pressurc.
Air pressure gaupc:Fitted to each stage, 100 mm diameter dial glycerine filled.

Coolers:Stage 1 - tube type
All other stages - tube type fitted with moisture separator at outlet.

Lubrication System

Qil pump: Combincd fecd and scavenge pump in common housing.
Working pressure 2.8 bar
Oil filter: Full flow throw away carindge type.

(hl tank capacity:68 hitre: 15 imp. gallon: 18 US zallon
System rchel valve: Pressure set at 3.1 bar

Low lub oil pressure Sct at 0.69 bar falling

switch (if fitted):

il pressure gauge:  100mm diameter, glycerine filled
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Approved Lubricants
Compressor Oil Tank Lubricants

Synthetic Oi] Tank Lubricants are used in this machine. Compressors used on Seismie

Survey duties must only use synthetic lubricants to help prevent carbonisation of the
valves.

CAUTION: SYNTHETIC LUBRICANTS MUST NOT BE MIXED WITH
CONVENTIONAL HYDRO-CARBON QILS.

REFER TO THE LUBRICANT SUPPLIERS RECOMMENDATIONS
FOR HANDLING PROCEDURES, COMPATIBILITY WITH PIPELINE
MATERIALS AND FITTINGS AND SERVICE LIFE.

Supplier Oil Type

Castrol Aircol SN140

Esso SYNESSTIC 100

Comoless MNuodex Anderol 500
Running In

For the first 500 hours the compressor must be ron on mineral oil, Shell Corena P100 or
Mol Rarus 427, before changing to synthetic oil.

Hamworthy recommend that if a major component {i.e. cylinder, piston, piston rings etc.)
15 changed the compressor should be run ip again on mineral oil for the first 500 hours
after mainieance. Consult Hamworthy Service Dept. if in doubt.

Refer to page 1360F/6 for instructions on changing the compressor lubricating oil.

Proprietary Components Lubricants

For lubrication details of equipment other than the compressor intemal motionwork, refer
lo the individual section for the appropriate umt.
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Section 2 - Description

General

The Hamrworthy horizontal cempressor is a two crank, single acting cooled machine designed
for ease of servicing with the coolers, cylinders and valves being particularly accessible.

The compressor is mounted on a substantial baseplate with all moving parts and hot surfaces
guarded.

Lubrication is by an aulomatic dry sump system fed from an ¢il tank. A feed pump, direct
coupled to the crankshaft, lubrnicates the main, big and small end bearings via oil ways within
the crankcase, crankshaft and connecting rods. The inner cylinder walls are Tubricated by oil
misl. A scavenge pump incorporated in the same housing as the leed pump returns the oil to
the tank via external pipe work.

The system 15 protected by a pressure relief’ valve mounted in the pump housing. A low oil
pressure switch is mounted in the il feed line. The crankcase contains a removable strainer,
and a throw away cartridge typc filter screws into the pump body.

Cooling water is circulated around the jackets of the cvlinders, interstage coolers and final
stage aftcrcooler. Water pressure safety valves protect cach cooler.

A high water temperature switch is fitted to shut down the compressor if the circulating water
temperature tises above its maximum operaling temperature.

Condensed moisture from air passing through the coclers is discharged from moisture
scparators fitled to all coolers other than the first stage.

The pistons arc driven by the crankshaft using connceting rods and yokes, as the eylinders
bemng externally mounted they can be removed for inspection and servicing. All pistons are
bolted directly to the vokes and can be casily removed without disturbing the big or small end
bearings. Fasily accessible aulomatic concentric valves permut a balanced smooth flow of air
through each cylinder.

Detailed Description

Crankcase

The erankcase incorporates two main bearings cach of which is fitted with a thick wall bush
type bearing incorporating thrust washers. At the non-drive end the bearing is fitted directly
into the crankcase and at the drive end of the machine the bearing is fitted in a housing which
is bolted to the crankcase. Crankshaft to bearing housing oil sealing iz by means of an il
seal, and bearing housing to crankcase oil sealing is by O-ring.

Moving Parts (Balanced Motion work)
These comprise the crankshaft, connecting rods, yokes and pistons.

Crankshaft

The crankshaft incorporates integral balance weights and cast 1n lubricating oil pipes for
circulation of il 10 the big ends.
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Typicat Arrangamant Four Cylindar Compressar
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The compressor ml pump iy directly driven by the crankshaft at the non-drive end via a
dowelled coupling.

Connecting Rods
The two identical connecting rods are each fitted with thin wall big end bearing shells and
small end bushes. The bearing caps are located on the rods by parallcl dowels.

Yokes

The two yokes are connected to the connecting rod by a gudpeon pin and to the first and
fourth stage pistons and to the second and third stage pistons by bolts and washers. Each
gudgeon pin is retained by two circlips.

Pistons
The aluminium alloy pistons are spigot located on their respective yokes and secured by bolts
and washers.

Lubrication System

The main bearings, big end bearings and small end bearings are pressure lubricated by a
rotary lobe pump and the oil is returned from the crankcase to the oil reservoir by a scavenge
pump. Both pumps are housed in as single casting, mounted on  the non-drnive end of the
crankcase and are directly driven by the crankshaft through a drive collar and dowe! pins.

Qil is drawn from a separate tank into the oil ump. The oil is then pumped through an eil
filter, and fed to the two main bearings through a pipe cast in the crankcase. From the main
bearings the oil flows through two pipes cast in the crankshaft to the big end bearings, and
then through the passages in the connecting rods to the small end bearings. The oil is then
returned to the tank through a retum pipe cast in the crankcase, incorporating a removable
oil strainer | by way of a scavenge pump. An oil pressure relicf valve, set to relieve at 2 - 3
bar is incorporated in the oil pump body.

Cylinders
The lour externally mounted cylinders are water cooled and each cylinder is fitted with a
eylinder liner scaled by O-rings and a concentric valve, which is located in position by a
valve cage.

Automatic Valves

Each cyhinder is fitted with its respoective automatic valve. Each valve is retained by a valve
cage which is secured 1o the eyhinder and an O-ring is used to seal the mating faces between
the valve cage and cylinder and the valve and valve cage.

The valves open and remain open by differential pressure. The valves are closed by springs
when this differential pressure ceases.

Safety Valves
A safety valve 1s fitted to the cylinder of each stage. They are similar in construction with

the exception that the valve fitted to the fourth stage, on a four stage maching, has a piped
discharge outlet.
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Each vaive comprises a seat, body and cap which house 2 plunger, spring and adjuster. The
valve seat is fitted with an elastomeric seal which virtually eliminates valve maintenance.

The valve spring pressure is set, by means of the adjuster, so that the valve will operate at
10% above its associated stage operaling pressure, on assembly and should not be tampered
with.

Coolers
The compressor is fitted with interstage coolers and an aftercooler. Cooling water is circulated
around the cooler tubes by a waler pump.
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Section 3 - Installation
Compressor Weight and Dimensions
The maximum weight of the complete set together with all dimensions required for
servicing are shown on the general arrangement drawing,

CAUTION: WHEN LIFTING, THE HOOKS OF SLINGS MUST NOT BE
ATTACHED DIRECTLY TO LIFTING EYEBOLTS OR LUGS,
SHACKLES MUST ALWAYS BE USED.

Cooling Water
Refer 1o the "Techmeal Data’, Section 1 for quantities and pressure of cooling water
required fr compressor or secondary cooling systems.

Water Pipework

Compressor/heat exchanger conneclions must not be used to establish pipe work size. Pipe
work diameters will depend in pipe runs and water flow required and must be large
enough to ensurc that minimum flow rates and pressures as detailed in Section 1 are
maintaned.

When more than one unit 15 supplied by a common main, the cross-sectional area of the
main must be greater than the totai area of the pipe work to the individual units to avoid
starvation of any one unit.Loops in the pipe work must be avoided. If loops are
unavoidable an air vent should be fiited to avoid air pockets.

Location
For maximum efficiency the air intake must have no restrictions around it to ensure that
air ¢an be smoothly drawn into the cylinders.

The air intake must be clean, cool and as dry as possible. Sufficient space must be
provided around the machine to allow personnel access, and to facilitate removal and
installation of components during normal maintenance.

Air Delivery Pipework
As automatic unloading equipment is fitted to the compressor a non-return valve must be
fitted in the air delivery line as near as possible.

If the compressor is flexibly mounted, the non-return valve must be fitted after the flexible
delivery hose.

Main Air Line
An efficient compressor plant is dependant upon a well designed pipe work system.

Condensate is generated in the air system by the compression/cooling cycle. This
condensate is removed at various stages of the compression proecss. The amounts of
moisture winch may eventually pass into the pneumatic plant can be reduced by correct
drainage of the air supply pipe work.

Vertical runs of pipe work directly upward from the compressor should be avoided and
horizontal runs should descend away from the compressor with a slope of approximately 1
in 4. This will prevent condensate running back to the machines and to pipe line relict
valves,
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Al intervais along the main air line a drain leg should be fitted at the lowest point with
take off points as shown in the diagram.

<
A Drain cock :E%D:rr f f §
B Drain pipe .
C Air main ]
D Adir take off pipe B ' »)
E Dtain pipe _j AL
F Diain cock 2

E

A Z g(,,h

Arrangement of Take-off Point and Draining of Air Main

Non-return valve (when fitted)

The non-refurn valve must be fitted as close as possible to the delivery side of the
compressor. It may be installed in horizontal or verlical pipe lines and orientated in any
position in the pipe line. Care must be taken to ensurs that the valve does not act as a
condensate trap, especiatly for condensate from a compressor other than the compressor on
which it is intended to act as a non-return valve. The valve must be installed in accordance
with the direction of flow cast on the side of the valve housing, i.e. from the compressor to
the receiver or system. A non-refurn valve must be fitted when unloaders are used to prevent
the zir receiver discharging on compressor shutdown.

(CA) 1360C/2
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(5.0, 48364 - 05 and 06

Instailation

The compressor is C8C approved 1o 20° [SO dimensions.

Male twist locks are supplied for welding to the deck or support structure which should be

suitably strong and rigid. The approximate weight of the complete set is 10.000 kg,

All service and access connections are placed at one end of the container. The service
connections required are as follows:

SEAWATER IN: 30 NB B34504 PN16 Quantily - 507 l/min.
SEAWATER OUT: 80 NB BS4505 PN16
ELECTRICITY: 440/3/60 via hiph level gland plale
110 ¥V AC intruder supply via gland plate to internal consumer
unit
AIR OUTLET: 3/4" BSP FEMALE x 2

CONDENSATE DRAIN:  3/4" BSP FEMALE x 1



Storage

The following recommendations are made il the compressar is not to be installed immediately
or if it 1s to be taken oul of service for a time. The recommendalions are based on temperate
climatic conditions and the periods specified may be amended as appropriate for the
prevailing conditions,

The principle objective when storing the compressor for either long or short periods is to
remave all traces of moisture from the machine and to replace the normal lubricating oil with
a rust preventing inhibiting oil. Only Shell Lnsis 158 inhibiting oil must be used.

Shut-down
Afler use, run the compressor for three minutes with all condensate manual drain valves open.
This purges the machine of hot, moist air and will prevent internal condensation,

If the unit is likely to be shut-down for more than four weeks, it is advisable to carry out the
follewing short term inhibiting procedure.

Short term Inhibiting
The following recommendations are offered for storing the machine for short term periads of
up to six months.

1. Drain off the lubricating oil whilst still warm.

2. Remove all the valve cages and wet the cylinder walls and automatic valves with
Shell Ensts 158. Bar the compressor through three complete revolutions to ensure ihat
the cylinder walls are thoroughly coated.

3. If the compressor is to be removed from the installation, scal all openings with plugs
and tape.

CAUTION: DO NOT TURN THE CRANKSHAFT AFTER REMOVING THE
INHIBITING QIL OR BEFORE CARRYING OUT THE START-UP
PROCEDURE QUTLINED BELOW.

{_ong term Inhibiting

The following recommendations arc madc when storing the machine for long terms periods

of over six months:

1. Carry out the recomumended short-term inhibiting procedure as outlined above.

2 Place the complete compressor in a suitable long term container with a suitable
destecant such as silica gel. Ensure that 2 humidity indicator is clearly visible for
regular inspection.

Start up after Short term Inhibiting

To prepare the compressor for operation atter a short-term period of inhibiting:
l. Eemove all plugs and tape from openings.

(CA) 1360C/4



2. I'ill the crankcase with lubricaling oil as recommended in Technical Data, Section 1.

3. Run the compressor ofi-load for 15 minutes to circulate the oil and vent any residual
inhibiting oil.

CAUTION: ENSURE THAT OTHER EQUIPMENT IN THE SYSTEM IS NOT

CONTAMINATED WHEN THE COMPRESSOR IS PURGED OF

INHIBITING OIL.

4. Operate the unit in accordance with the overall installation reguirements.

Start-up after Long Term Inhibiting

1. Remove compressor from storage container.

2. Remove all plugs and tape from openings.

3. Feconnect the compressor into averall installation.

4. Fill the crankcase with lubricating oil as recommended in T'cchnical Data, Section 1.

. Refer to "Checks before Ipitial Run" and "Commissioning Procedurc” in Section 4,
Opcration.

0. Run the compressor off-load for 15 minutes to circulate the oil and vent any residual

inhibiting oil.
CAUTION: ENSURE THAT OTHER EQUIPMENT IN THE SYSTEM IS NOT

CONTAMINATED WHEN THE COMPRESSOR IS PURGED OF
INHIBITING OIL.

7. Operate the umt in accordance with the overall installation requirements.
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Section 4 - Operation

Operating Procedure

This section refers to the compressor only.For operation of other equipment refer as indicated
in the Table of Contents,

CAUTION: 1. DO NOT ATTEMPT TO START THE COMPRESSOR UNTIL THIS MANUAL HAS
BEEN READ AND UNDERSTOOD,

2. NO ADJUSTMENTS TO THE COMPRESSOR, ITS CONNECTIONS OR FITTINGS
MUST BE CARRIED OUT WHILST THE MACHINE 1S RUNNING.

3. THE COMPRESSOR SHOULD NEVER BE RUN UNLESS ALL PROTECTIVE
GUARDS ON THE MACHINE AND PRIME MOVER ARE FITTED.

4. HEALTH AND SAFETY ACT COMPLIANCE: BEFORE OPERATING THIS
EQINPMENT USERS SHOLULD BE MADE AWARE OF AND ENSURE COMPLIAMNCE
WITH THE HEALTH AND SAFETY REGULATIONS APPROPRIATE TO THIS CLASS
OF WORK.

Checks before initial run.

Before starting the compressor for the first time or after maintenance the follewing checks

must be made.

I Check that all pipe work installation is complete and all relevant pipe work has been
hydro-statically tested.

2. If the machine has been lying idle for some considerable time, or if the crankcase
andfor prime mover have been moved, check re-alignment as indicated in section 3.

Commissioning Procedure
I {"heck oil level in tank. Fill or top up as required to the maximum level on the
dipstick. Use only recommended lubricants.Sce scetion 1.

Z. Remove one valve at a time from each cylinder and pour in 2 small quantity of oil.
Smear the o1l around each eylinder wall. This will ensure adequate lubnication of the
cylinder on initial start up. Refer to section 5 for removing valves.

3. Retit valves and valve cages as described in section 5.
4, {Check manual cooler drain valves. These should be open.
5. Check gauge cocks. These should be partially open and are immediately below their

Tespective pressure gauges. This precaution will ensure gauges are not damaged by
any sudden increase in pressure on start up.

G. Check that the machine is free to rotate by turning the crankshaft through at least one
complete revolution.

1. Cipen the fresh water cooling water jacket air bleed valve and fill the system with
fresh water through the water jacket make-up connection. If the vent is not piped to

the make up tank, shut the water jacket air bleed valve when the system is full.

8. Proceed with the initial start up check of the prime mover as recommended by the
manulacturer,
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Starter Control Equipment {where specified)

Checks Before Initial Run

1. Set air pressure control switch to required setling.

2. Set high air pressure fault switch to required setting.

3. Set high water temperature fault switch to required setting.

4. set no cooling water flow fault switch 1o required setting.

5. Set low Lubrication oil pressure fault switch to required setling.

6. Sel bigh air temperature fault switch to required setting.

7. H a panel has star‘delta starter, set star/delta changeover timer to the desired

acceleration period.
8. Set thermal overload units to motor full load running cwrents.
9. Sel unload timer to required setting.
10. Set the two timed drainage timers to the required setting.
'1.  Sct the run down timer to the required setting.
12.  Refer to the section on Starter Control Equipment for detailed inspection requirements.

Note:  Filter packs periodic drainage. The hand drain valves on the filter pack and the drain
blowdown filter pipe work (when fitted) must be cracked open every 8 howrs* fo drain
condensate. * Thiv period must be monitored to suit local conditions and adfjusted
agccordingiy.

Oil Level
The oil level in the tank must be checked daily. For a list of recommended lubricants refor
to section 1.

Occasionally ease the drain plug in the tank and run off any water which may have gathered
beneath the oil. This water accumulates from moisture in the air and varies greatly with
working conditions.

Oil Pressure

The nil pressure valve is set to religve at the pressure indicated in Technical Data, Section
1, when the oil is hot.
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G.0Q. 48364 - 07/08 425E Compressor
STARTER/CONTROL EQUIPMENT

Power Supply: 440-3-60

Control Circuit: 110 Volt AC (Transformer)

Enclosures: Sheet Steel IP55 with hinged door
Mounting: Floor

CCable Entry: Top, fitted with removable blank gland plates
Type of Starting: Star/Delta

To Start Motor: 225 KW 1180 RPM

Motor Frame Size: RC315L

The Starter Controller will include the following features:-
Front operated interlocked on load isolator
3 KW direct on linc starter with mains fuses to control FW circulating pump motor, complete
with hand off auto switch, pump moter running lamp, adjustable ‘run on' timer.
Main contactors to start above specified motor and conirols lor 110V AC motor anti-
condensation heaters (to be supplied via separate 110V AC supply}.
Inherent undervoltage release
Triple pole overcurrent protection
Thermal overload unit with ambicnt temperature compensation and single phasing protection
Thermot control unit for operating in conjunction with thennistors embedded in motor
windings
Start push button
Eeset/start push button
Emergency stopflock push bution (mushroom headed type) and terminals for a remotely
mounted emergeney stop with additional emergency stop on remote panel
Muode selector switch (hand/ofl/auo) compressor
[Tours run meter
Ammeter
Phase identification lamps to indicate correct connection of main electrical supply
Indicator lamp - compressor running
- Indicator lamp - control ‘on'
Control circuit fuses
Control relays and time delay units for control circuits
Control circuits for selenod valves
=SV35 - 1st stage unloading
SV2 - 2ad stage unloading and draiming valves
SVX - [Controlled by on panel or other but not both]
Individual fault (alarm) to indicate any of the following fault conditions:-
1 high air pressure lamp
1 gh air temperature lamp)
1 low hubricating oil pressure lamp
| no cooling water flow lamp
1 high water teroperature lamp
| motor overtemperature lamp
1 molor overload lamp
Safety lockouts will be operational in hand' and 'auto’ modes of control
Terminal for systemt air pressure control switch
All control switches and indication mounted on remote control pane. Hours run, ammeter and
phasc scquence mounted on main panel.




Description of Operation

The control panel will be provided with a mode selector swilch giving a choice of hand or
automatic operation.

Hand Operation - Compressor

Select 'hand' mede then press the start button on the panel and the compressor will start
unloaded. After approximately 15 seconds the unloader solenoid valve will operate, putting
the compresser on load. In this mode, the air pressure control switch 1s inoperative, the build
up of pressure in the air reeeivers being under the control of the operator. When the desired
pressure is reached, the compressor can be stopped by switching to 'off' on the selector
switch. When 'off' is selected, the compressor unloads and continues to run for a set period
of approximately 5 minutes te purge the compressor before stopping. This period is
controlled by a time delay relay fitted in the panel which is adjustable over a range of 5-10
minutes. Altematively the other mode of operation may be selected bringing the compressor
under the control of an air pressure switch.

Automatic Operation

Select 'aute' mode. If the air pressurc is below the minimum pressure switch setting the
compressor will start. If not, the compressor will start automatically when limit is reached.

When the air receiver pressure reaches the upper limit setting, the compressor unleads and
continues to run for 2 set period of approximately 5 minutes before stopping. This period 1s
adjustable and is controlled by the time delay relay fitted in the panel as above. In the event
of the receiver pressure dropping to the minimum pressure setting during this peried the
compressor is runming unloaded, 1t immediately reverts 1o the loaded condition, if however,
the recciver pressurc has not dropped the compressor will stop in the unleaded condition,
having been purged for the sel period of ume.

Emergency Stopping

In an emergency, either the control panel mounted, or the remote indicator pangl (I Nitted)
mounted emergeney stop push buttons may be pressed. This will stop the compressor
instantly in 'hand’ or "aute’ control.

To re-start the compressor, reset the cmergency stop push button, and for aute' control press
the fault reset start push button. The compressor will start automatically under the control

of the air pressure switch.

For 'hand' control re-starting, after pressing the fault reset push button, press the start push
button and the compressor will return 10 hand control as described under ‘hand operation’.

Warning Alarm and Shutdown

Volt free terminals are provided for customers remote audible alarm.
The contacts will be arranged to close on fault.



Compressor Protection

Under fault conditions of:

HIGH AIR PRESSURE HIGI{ WATER TEMPERATURE
HIGIT AIR TEMPERATURE NOCOOLING WATER FLOW
LOW LUBRICATING OIL PRESSURE

The compressor will stop and lock out. This will be indicated by a fault lamp.

A time delay will be incorporated to override the following circuits on start-up.
{Approximately 5-10 seconds).

LOW LUBRICATING OIL. PRESSURE SWITCH HIGH WATER TEMFP SWITCH
IHIGH AIR TEMP SWITCII WATER I'LOW SWITCH

Motor Protection

The thermal overload device will shul down the motor and lockout. (These units incorporate
a hand resefting facility).

{Compressor Motor only)

Over temperature, sensed by thermistors embedded in the winding, will shut down motor and
lock out. This will be indicated by a fault famp.

Fault Resetting
The panel fault lamps are extingwshed by pressing the resetfstart push bution,

In the hand' mode of control this will prepare the compressor for re-starting as described
under *hand operation’.

In the 'auto' mode of control, the compressor will start automatically, subject to the fitting of
& suitable air pressure switch,

Automatic Timed Drainage

A time delay 1% incorporated to operate the automatic unloader and moisture drain system
every 5 minutes for a period of 2 seconds.
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Section 5 - Maintenance

MAINTENANCE SCHEDULE FOR MACHINES LUBRICATED WITH SYNTHETIC
LUBRICANTS

The following schedule sets out the recommended maintenance which should be performed
by competent personnel at the intervals given. The intervals are based on continuous
operation and normal operating conditions.

Maintenance should be perlormed al the lesser of the two intervals shown.

Since zetnal operating condilions vary, the interval between inspections may need to be
increased or decreased depending on experience.

Note: A1} components in air system must be compatible with the synthetic ol used
RUNNING IN

For the first 500 hours the compressor must be run on mineral oil, Shell Corena P100 or
Mobil Rarus 427 before changing to synihetie ol

First 500 Hours:
Daily (or eight hours)

l. Check the lubricating oil level and top up if nccessary (see Section | -
‘Recommended Lubricants’).

2. Duning operation check the lollowing penodically:-
a) Discharge pressure at each stage.
b) Lubnicating oil pressure.
<) Cooling water flow
d) Investigate any unusual noisc.
3. Check for proper operation of antomatic condensate drains.

After First 150 Hours:
1. Clean crankcase scavenge oil straincr.

After First 500 Hours:
1. Check the lubrcation leve! daily and top up if necessary.

2. Draint the lubricating oil tank and crankcase, flush out and refill tank.
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After First 500 Hours {Continued}

3. Fit new oil filter element.

4, Clean air inlet fitter.

5. Clean and inspect the automatic valves, seats and ‘C’ rings (renew as
necessary).

&. Check all nuts and bolts for tightness.

7. Clean and inspect delivery line non-return valve.

8 If the compressor is a belt-driven machine, check belt tension and adjust
if necessary.

g, Check operation cof all safety devices.

10.  Clean crankcase scavenge oil strainer.

After First 1000 Hours:
Repeat (2) to {5) as for 500 hours.

Thereafter Every 1000 Hours:

1. Check condition of holding down bolts and adjust if necessary.

2. Inspect air relief safety valves.

3. Check operation of all safety devices.

4. Check strength of anti-freeze in cooling water system (when used).
5. Check belt tensionfalignment and adjust if necessary.

Every 2000 Hours:

1. Drain the lubrication tank and fill with new lubricant.

2. Fit new |ubrication filter element.

3 Clean air inlet filter.

4, Clean and inspect the automatic valves, seats and 'O’ rings.

{Renew if necessary)

Every 6000 Hours:
1. Clean ang inspect air coolers,

2. Check the condition of all cylinder bores and rings.
More: The above Malmtenance Schedule is only a recommended guide to maintenance

periods. It may be found advantageous or desirable to vary the maintenance periods
depending on operating conditions and experience.
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FAULT FINDING CHART

CAUSE

Manifold, bottle or facility
supply valves closed

REMEDY

Open required valve

FINAL STAGE RELIEF

Reservoir system full

Stop Compressor

SAFETY VALVE
BLOWING

Relief safety valvc faulty

[nspect valve

Delivery hose squashed or
kinked

Ensure hose has not sharp
bends and is not flattened

Next stape suction or delivery
valves damaged or dirty

Remove valves, sirip, clean
and inspect, renewing damaged
parts as necessary

OTHER THAN FINAL STAGE
SAFETY RELIEF VALVE

Relief salely valve faully

Inspect valve

BLOWING

Cooler tubes damaged or dirty

Clean, inspect and renew
damaged parts

‘0¥ nings adjacent to valves not
szaling

Clean seatings and repew ‘0O’
rings

Suction filter dirty

Clean or rencw clement

Compressor overheating

Cheek cooling water low.
Water circulating pump drive
pin broken.

Adr 1o cooling system.

COMPRESSOR WILL NQT
CPERATE AT FULL

Helt slipping

Re-tension belt

PRESSURE OR AT FULL
CAPACITY

Valves damaged or dirty
(reduced capacity indicates
trouble with Ist stage valve)

Remove, strip clean and
inspect, renewing damaged
COMPONETts

Syslem leak

Renew parts, joints and seals
45 necessary

I.eaking piston rings

Ensure that rings are free in
grooves., Renew worn or
distorted rings

Lixcessive wear to

cyhinders/rings

Renew as necessary
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FAULT FINDING CHART

REMEDY

Keep valves, piston rings in
good order and cooling
surfaces of cylinders and
covlers clear of dirt deposits

Insufficient use of draing

Perform routine
maintenance on air filter

FAULT CAUSE

Owverheating
Excessive moisture in air
passages

VALVES ) .

REQUIRE Dirt drawn into compressor

CLEANING

TOO
OFTEN Excessive oil carry over

KNGCK IN THE
MOTION
WORK

LOW
OIL
PRESSURE

from lst stage piston

Loase conneeting rod cap or
excessive clearance in small
or big end bearings

Ensure that oil control
piston ring at base of st
stage piston not worn or
slack in its groove and that
oil hoies in the groove are
not blocked. Renew parts
as necessary

Tighten fasteners or renew
the bearing concerned

Insufficicnt oil in rescrvoir

Check o1l level, top up with
correct grade of oil if
neeessary {sce
recommended lubricants)

(1l pump dowel broken

Replace drive pin

il pump reguires overhaul

Qverhaul pump

Bearing clearances excessive

Renew bearing(s)
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A, ROUTINE MAINTENANCE

WARNING:

1: BEFORE PROCEEDING WITH MAINTENANCE ON THE GOMPRESSOCR, IT
MUST BE STOPPED AND ISOLATED MECHANICALLY AND ELECTRICALLY
AND VISIBLE WARNING NOTICES DISPLAYED.

2: WHEN WORKING ON AIR PASSAGES THE COMPRESSOR MUST BE VENTED
OF ALL PRESSURISED AIR.

3: HEALTH & SAFETY ACT COMPLIANCE:
BEFORE OPERATING THIS EQUIPMENT, USERS SHOULD BE MADE AWARE
OF ANDP ENSURE COMPLIANCE WITH, THE HEALTH & SAFETY
REGULATIONS APPROPRIATE TO THIS CLASS OF WORK.

General

Routine maintenance of the compressor should be undertaken st the intervals listed in the
Maintenance Schedule. Procedures to be adopted for routing maintenance are detailed under the
appropriate heading, in this section.

Before reassembly of dismantled components, all parts must be thoroughly cleaned and all parts
cxamined for wear, comosion, cracks, distortion or any other damage and be renewed as
necessary.

All joinis. gaskets and *O’ ring seals should be examined for serviccability and renewed as
thought ncccssary.

When reassembling compressor components, ensure that all flat faced joints, solid copper rings
and *()° rings are refitted. In any operation concerning the latter, great carc must be taken to
ensure that they arc not damaged. If they are damaged in any way dunng assembly they must
be renewed.  Solid copper rings, 1 1n good condition, can be re-used provided they arc anncaled
occegsionally by heating and quenching,

It is very important when replacing joints that the correct thickness and type of joint is used to
maintain the correct assembly clearances.

[tem numbers in the text refer 1o items on the Sectional Arrangement Drawings which will be
found with the test in this section.

Topping up with Qil
1. Stop the machine and allow the compressor o1l to settle.

2. Remove the oil tank filler cap and fill 1o the level indicator.
Note: Compressor fubricating oil must comply with the lubricanss detaifed in Section [

Cleaning the Crankcase Oil Filter (Drawing D35959000T):
1. Remove the drain plug {12), filter (13) and joint {14) from the compressor crankcase and
drain the oil. This will only be a small quantity.

2. Thoroughly clean the filter {13).

3. Refit the drain plug and joint to the crankcase.
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Changing Compressor Lubricating Oil and Filter (Drawing D5955000T):
The compressor lubricating oil should be drained whilst the machine is very warm after running.

1. (Obtain a suitable receptacle and remove the drain plug {63) and joint (64} from the base
of the oil tank and drain the il {rom the tank.

2, Remove the drain plug (12), filter {13} and joint (14) from the compressor crankcase and
drain the oil from the crankecase. This will only be a small quantity.

3. Refit the two drain plugs and fill the tank with flushing oil.

4. Hun the mactune briefly and then drain ouvt the flushing il and thoroughly clean the filter

(13). When the crankcase drain plug (12) and joint (14) are removed, also remove the
filler (13} and theroughly clean it.

. Unscrew the oil (ilter, fi1 a new oil filter (B22) to the oil pump body.

6. Fit the drain plug and filter to the compressor crankcase and drain plug to the oil tank.
7. Fill the oil tank with new oil to the cormrect level and fi1 the tank filler cap/dipstick.
Note. The oil must comply with the Approved Lubricenmty listed in Section |.

Air Inlet Filters

To clean and lubrcate the air fiiter elements.

1. Remove the round headed screws at the anr intake end and withdraw the element.
2. Wash the element in a suitable solvent and allow to drain.

3. Immerse the element in Jubricating oil and again, allow to drain.

4, Refit the clement and secure with the screw,

Automatic Valves

Refer 1o Subsection B - *OVERHAUL OR REPAIR OF COMPRESSOR” in this Section,
Compressor Drive Belts

When fitting a new drive belt or tensioming a drive belt, il will be necessary to remove the belt

protective guard. When fitting a new belt, the tensiening unit must be fully released. Inspeet
the pulley grooves for wear and damage. Replace the pulley 1 necessary.
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B. OVERHAUL CR REPAIR OF COMPRESSOR

WARNING: 1: DO NOT ATTEMPT TO PROCEED WITH REPAIR OR OVERHALUL

OF THE COMPRESSOR UNTIL THIS MANUAL HAS BEEN
STUDIED.

2: BEFORE COMMENCING ANY OVERHAUL OR REPAIR WORK, A
PRELIMINARY CHECK OF AVAILABLE SPARES SHOULD BE
CARRIED OUT e.g. REPLACEMENT SET OF JOINTS OR
JOINTING MATERIAL.

3: ENSURE THAT THE PRIME MOVER HAS BEEN ISOLATED AND
CANNOT BE STARTED INADVERTENTLY AND THAT VISIBLE
WARNING NOTICES ARE DISPLAYED.

4: THE COMPRESSOR AIR DELIVERY LINE MUST BE ISOLATED
AND ALL AIR AND WATER PASSAGES VENTED.

5 WHEN USING LIFTING EQUIPMENT TO DISMANTLE THE
COMPRESSOR, ENSURE THAT IT IS ADEQUATE FOR THE
LOADS INCURRED. THE CORRECT LIFTING POSITIONS AS
INDICATED IN THIS HANDBQOK (SECTION 3) SHOULD BE
ADHERED TOQ AT ALL TIMES.
General

The compressor should be regularly overhauled in accordance with the maintenance schedule
which will be found at the beginning of this Section.

The fellowing sub-assemblies or components can be removed from the compressor without
completely dismantling the machine.

Antomatic Valve Assemblies 5. (il Filter Assembly

Air Cooler Assemblies &, Oil Relief Valve Asscmbly

Gil Pump Asscmbly ¥ Aar Safety Valve Assemblies
Silencer/Filter Asserbly 8 Auxiliary Indication and Protective Devices

oo b=

The dismantling and re-assembly procedures for zll the above assemblies are detailed in this
Section.

When repairing, overhauling or inspecting the following items of equipment, it will be necessary
to procecd as detailed in the compressor dismantling procedure until the required components
have been removed.

1. Cyhinder and Liners 3. Crankshaft Assembly
2, Piston and Connecting Fod Assemblics 4, Compressor Main Bearings

{nece inspection or overhaul of the components has been completed, the re-assembly procedure
should be commenced at the appropriate stage.

WARNING: OBSERVE THE SAFETY PRECAUTION WARNINGS AT THE
BEGINNING OF THIS SUB-SECTION.
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Cleaning and Inspection

Once the compressor {s completely dismantled, all components must be thoroughly cleaned and
inspected. Womn parts must be replaced with new ones. All joints, gaskets and ‘O’ rings must
be checked for serviceability and renewed if nccessary. All 'O’ ring seals must be carefully
identificd to ensure correct replacement after inspection.

CAUTION: [F THERE IS ANY DOUBT AS TO THE CONDITION OF COMPONENTS,
IN PARTICULAR THE CRANKSHAFT AND CONNECTING RQD SHELL
BEARINGS, THEY MUST BE REPLACED.

Suggested methed for de-carbonisation

Valve Maintenance

i Remove carbon from outside surface of valve and valve capc.
2. Split valve and clean with Scotehbrite pad or similar.
3 Hand lap scal faces and rencw valve internals as necessary.

Valve Refurbishment

1. Remove all valves, vacuum blast exterior and interior nsing 80-100 u micro bead.
2. Replace all internal parts.

3. Re-machine grooves.

4, Hand lap and re-assemble.
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Section 5/6

First Stage Automatic
Valve and Cylinder Servicing
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First Stage Automatic Valve and Cylinder Servicing

Cylinder diameter 400 mm

Recommended Sizes for Renewal
(All dimensions in Millimetres)

Compaonent New Dimension Renewal
Dimension

Pistorn (/dia. 399369 1o 399.318 399.180
Cyhinder bore 400.00 to 400.063 400.208
Piston - ¢ylinder clearance 0.631 to 0.745 0.900
Piston ring gap (all rings} 0.407 to 0.009 2.100
Chrome ring width 10.987 to 10.962 10.790
Chrome ring groove width 11.040 to 11.065 11.240
Chrome ring groove clearance 0.053 to 0.103 0.280 !
Taper face ring width 10.987 to 10.962 10.790
Taper face ning groove width 11.040 to 11.065 11.240
Taper face ning - groove width 0033 to 103 0.280
¢learance
Slotted Onl Control ring width 11.987 to 11.962 11.800
Slotted Oil Control ring groove width 12.037 to 12.062 12.230
Slotted (il Control ring groove 0.050 to 0.100 0.280
clearance
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Servicing Automatic Delivery Valve

Dismantling Delivery Valves
Nete: A valve must not be held directly between the jaws of a vice. A hammer must not be
used when lnosening or tightening the valve nut (8).

1. Remove the valve from the cylinder as detailed in the appropriate cylinder
mainienance jnstructions.

2. Unscrew and remove the nut (8), the washer (9) and scat assembly (2).

3. Withdraw the valve plate (3), lower the lift washer(5) the two damper plates (6), the
gight closing springs (7) and the upper lift washer {4} from the guard (1).

4, Clean all components thoroughly. Remove prease and carbon deposits with a soft
brush using hot water and a soda solution, Care must be taken during the cleaning
operation a5 any scratch may cavse leakage and ultimately a breakage.

Assembling Delivery Valves
1. Each compenent should be inspected and any items which appear to be defective,
worn or damaged must be renewed.

The valve ring and valve seats on the seat assembly (2) and guard (1} can be lightly
"lapped” by means of a fine carborundum paste. Before re-assembly clean all
components and ensure that all traces of grinding paste have been removed.

Note: The preferred method of this operation is to lightly "lap" the valve ring and valve seat
o a surface plate. It should be ensured that when this operation is complete, the
surfaces are "flat” when in an un-stressed condition.

2. Asscmble the valve components on the guard assembly and seat assembly in the
reverse order to their removal, and ensure that the components are correctly located

on the locating pins.

3. Fit a new self-locking aut {9) and tighten the nut to 7.6 kgl m {55 1bf fi).

4, Check that the valve can function correctly and that plate movetnent exists. Extreme
care must be laken 1o ensure that the valve is not scraped or damaged during this
operation.

5. Install the valve as detailed in the cylinder maintenance instructions.

Neote:  Irrespective of hours running time, when a valve is disturbed for any reason, the -
rings must be discarded and new O-rings fitted having checked that the grooves and
sealing surfaces are clean and in good condition.
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Description Qty.
Guard 1
Scat assembly 1
Valve plate 1
Upper lift washer 1
Lower lift washer 1
Damper plate 2
Closing spring g
Nut 1
Washer 1

L=l = VL R SR R

First stage automatic delivery valve
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Section 5/6
Servicing Automatic Suction Valve

Dismantling Suction Valves
Note: A valve must not he held directly between the jaws of a vice. 4 hammer must not he
used when loosening or tightening the valve mut (9).

l. Remove the valve from the cylinder as defailed in the appropriate cylinder
maintenance instructions.

2. Unserew and remove the nut (9), the washer (10} and scat asscmbly (1).

3. Withdraw the valve plate (4), lower lift washer (5, the two closing springs (8) and
the upper lift washer (6) from the guard (2)

At the same time take particular note of the method and order of removal of each
component to facilitate rc-assembly. Reference should always be made to the
lustration of the valve being assembled to ensure that the components are rebuilt in
their correct order. This is essential to the correct operation of the valve.

4, Clean all components thoroughly. Remove grease and carbon deposits with a soft
brush using hot water and a soda solution. Care must be taken during the cleaning
operation as any scratch may cause leakage and ultimatcly a breakage.

Assembling Suction Valves
1. Liach compenecnt should be inspected and any items which appear delective, worm or
damaged must be renewed.

The valve ring and valve seats on lhe seat assembly (1) and guard (2) can be lightly
"lapped” by means of a fine carbornndum paste. Before reassembly clean all
components and cnsure that all traces of grinding paste have heen removed.

Note: The preferred method of this operation is to lightly "lap” the valve ring and the valve
seat to a surface plate. ft should be cnsured that when this operation is complete, the
surfaces are “flat” when in on unsiressed condition

2. Assemble the valve components on the guard assembly and seat assembly in the
reverse order to their removal and enswre that the components are correctly positioned

on the locating pins.

3. Fit a new self-focking out {9} and tighten the nut to 7.6 ket m (35 1bf ft).

4, Check that the valve can function correctly and that plate movement cxists, Extremec
care must be taken to ensure that the valve is not scraped or damaged during this
operation.

5. Install the valve as detailed in the cylinder maintenance instructions.

Nate: [rrespective of hours running time, when a vadve is disturbed for any reason, the G-
rings must be discarded and new O-rings fitted, having checked that the grooves and
sealing surfaces are clean and in pood condition,
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Description
Seat assembly
Guard

{Centre bolt
Yalve plate
Lower lift washer
Upper lift washer
Damper plate
{’losing spring
MNut

0 Washer
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First Stage Automatic Suction Valve
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Refer to fig. 350W 100-1AB

Removal of Suction Valves

1.

2.

3.

4.

3

Unscrew hose clamp (104) and remoeve suction pipe (103).

Remove bolts (107}, spring washers (108), joint (106} and elbows (105) and (109).
Remove bolts {92) and spring washers {93).

Remove valve cage (78).

The sucticn valves (70) and O-ring (74} can be removed.

Removal of Delivery Valve

1.

2.

3.

4.,

Remove bolts (626) and washers (627).
Remove nuts (94) and spring washers (93).
Remove valve cage (80) taking care not to damage joint (625).

Withdraw gasket (81), clamp ring (83), discharge valve (75) and O-ring (77).

Removal of Cylinder, Liner and Assembly

i. Remove valves as above.

2. Unscrew hose clamps and drain cooling water from cylinder (65) by disconnecting
flexible water hoses from eylinder.

3. Remove bolts (84) and sprning washers (85).

4. Withdraw clamping plate (86).

5. Remove nuts (89) and spring washers (88). With lifting gear, take weight ol cylinder
using eyebolt {20) and withdraw cylinder. Take care not to damage piston and rings.

6. The liner (66) which is a sliding fit in the cylinder can now be withdrawn by hand
complele with (Q-rings (67}

7. Remove capscrows (73) and load spreading cups (72). Withdraw (68) piston from
yoke,

8. Record position and direction of fitting of piston rings and remove rings.

Inspection

Thoroughly clean all dismantled parts with a sullable cleaning fluid and examine for Jamage,
wear, corrosion, cracks or distortion and renew as necessary.

It is important when joints are replaced that the correct thickness and type are used to
maintain correet assembly clearances.
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Assembly of Cylinder, Liner and Piston
l. Lightly lubricate O-rings (67) and fit to liner (66).

Note: One O-ring has to be stretched over liner spigot.

2. Fit liner to cylinder bore (a sliding fit is used to enable liner 1o be pushed in by hand)
liner has to locate over location dowel (95}

3. Insert piston rings in bore of cylinder liner (66) and check ring gap is within
tolerances as shown in Technical Data sheet.

4, Withdraw rings from liner bore and fit to paston ring. The gaps in adjacent rings must
be 180° apart. (If original rings are being refitted they must be in the same position
and direction as before dismantling.} Plain ring (70} and ol control ring (69).

5. Turn crankshall so that the end of the yoke is at maximum protrusion from the
crankease.

&. Fit load spreading cups (72) to piston and secure piston to yoke with capscrews (73).

7. Lightly lubricate liner bore and chamier at crankshaft end.

8. Lightly lubricate O-ring (82) and Iit 10 cylinder spigot (65).

S, Using lifting gear, take weight of cylinder assembly using eyebolt {90) and locate
cylinder on crankcase,

10, Fit spring washers (88) and nuts (89) and torque nuts te 26.8 kgf m (194 Ibf f1).
Ii. Fit flexible water hoses to cylinder and secure in position with hose clamps.
12. Lightly lubricate O-ring (79 and fit to liner.

13, Locate clamping plate {86) on liner and secure in position with bolt (84) and spring
washers (85).

Torque bolts (84) 10 [3.0 kgf m {94 Ibf {i).

Fitting of Delivery Valve Assembly
1. Position O-ring (77), discharge valve (75} and clamp ring (83} in clamping plate {86).

2. Fit gasket {81) and valve cage (8() in position and secure with spring washers (93)
and nuts {94).

Tighien nuts finger tight only.

3. Fit joint (625} to delivery valve flange and secure joint with spring washers (627) and
bolis (626). Check that the mating tlange faces are flush

Torgque bolts (626) to 5.4 kef m (3% Ibf f).

4, Torque nuts {94) to 5.4 kgf m (39 1bf ft)

1360 F/8



Fitting of Inlet Valve Assemblies
1. Pasition O-ring (76) and valve assembly (74) in clamping plate (86).

2. Locate valve cage (78) in position on clamping plate and secure in position with bolis
{92) and spring washer (93).

Torque bolts {92) to 5.4 kgl m (39 1bf fi).

3. Fit joint (106} and suction valve elbows (105) and (109), secure with spring washers
{108} and bolts (107).

Torque bolts {107} ta 5.4 kef m (39 Ibf f1).

4, Fit suction pipes (103) together with suction filter.

1360 F/9
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Section 517

Second Stage Automatic Valve
and Cylinder Servicing
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Second Stage Automatic Valve and Cylinder Servicing

Cylinder Diameter 200mm

Recommended Size for Renewal {all dimensions in mm)
Component New Dimension Renewal
Dimension
Piston O/dia. 199.703 to 199.653 199.525
Cylinder bore 200,000 to 200.046 200.175
Piston - cylinder clearance 0.297 w0 (1393 0.520
Piston ring gap (all rings) 0.203 o 0.330 0.520
Compression ring width 4490 10 4.475 4.310
Compression ring groove width 4.525 to 4.550 4.720
Compression ring groove clearance {1035 to 0.075 0.240
Slotled oil control ring width 7.987 to 7.970 7820
Slotted oil control ring groove width 8.022 1o B.047 8.220
Slotted o1l control ring groove 0.035 to 0.077 0.250
clearance
(FSE) 1360G/2



Servicing Automatic Concentric Valve

Note: 4 valve assembly must not be held directly between vice jaws. Never hammer a
spanner when loosening or tightening the valve nut (10),

Dismantling
L. Remove the valve from the cylinder as detailed under the appropriate cylinder
maintenance instructions.

2. Unscrew and remove nut (14).

When dismantling valve as in 3 below, take particular note of the method and order
of removal of each component to facilitate reassembly. Reference must always be
made to the illustration of the valve being assembled to ensure that the components
are rehuilt in their correct order.

3. Withdraw the upper body (1}, three spring plates {8}, valve plate (6), middle lift
washer (3), valve plate (3), lower lift washer (4), spring plate (7) and damper plate (9}
from the lower body assembly (2) and centre stud.

4. Clean all components thoroughly. Remove grease and carbon deposits with a soft
brush using a hot water and soda solution. Care must be taken during the cleaning
opcration as any surface scratch may cause leakage and ultimately a breakage.

5. Each component should be inspecied and any items which appear defective, wom or
damaped must be renewed.

6. The valve ring and valve seats on the lower body and upper body can be lightly
“lapped” by means of a finc carborundum paste. Belore re-assembly clean all
components and ensure that all traces of grinding paste have becn removed.

Assembly

1 Assemble the valve components on the lower body assembly and centre stud in the
reverse order 10 their removal and ensure that the components are correctly positioned
on the locating pins.

2. Fit the upper body assembly (1) in position and fit nut {10) and torque to 4 kgf m
(28.9 Ibf fi.)

3. Check that the valve can function correctly and that plate movement exists. Extreme
carc must be taken to ensure that the wvalve is not scraped or damaged in this
aperation. The automatic valve is now ready for fitting to the machine.

4, Install the valve as detailed din the cylinder maintenance paragraph.

Note:  [rrespective of hours running time, when a valve is disturbed for any reason, the O-

rings must be discarded and new O-rings fitted, having checked that the grooves and
sealing surfaces are clean and in good condition.

1360G/3 (FSL)



Item
No. Description
l Upper body asscmbly
Lower body assembly
Valve platc
Valve plate lower lift washer
Spring plate middle lift washer
Valve plate
Spnng plate
Spring plate
Damper plate
0 Nut

<

Q
1
1
i
i
1
i
1
3
1
1

Concentric Automatic Valve
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Refer to Fig, 140W 100 - 2A
Removal of Automatic Valve
1. Remove bolts {187} and nuts (188) to disconnect transfer pipe (185).

2. Remove bolts {146), spring washers (147) and withdraw valve cage (140) from the
cylinder. Take care notl to damage the joint (186).

3. Withdraw the valve assembly (133).
4, Remove O-rings (138, 139 and 142).
Refer to separate sheet for scrvicing auwtomatic valve.

Ramoval of Cylinders, Pistons and Cylinder Liner

1. Remove bolts (182) and washers (183) to frec transfer flange (1803,

2. Slacken hose clamps (1063} on hose adaptor (1061) and remove hose to drain
cylinder.

3. Slacken hose clamp (1028) and remove hose.

4. With liffing gear take weight of the cylinder using an cyebolt (156) provided.

5. Remove nuts {154}, spring washers (!55) and withdraw cylinder (125} from
crankcase and piston.

Note: Care must always be taken not to damage pision and rings.

6. Remave belts (133) and washers {134) and withdraw piston {128}

7. The liner (126) 15 a shding fi in the cylinder and can be pushed out by hand.
8. Record position and direction of piston rings on piston. Remove piston rings.
Inspection

Thoroughly clean all dismantled parts and examine for damage, wear, corrosion, cracks or
distortion and replace as necessary.

Jonnts, gaskets and O-ring seals should be examined and replaced as necessary.

[t 15 important when replacing joints that the correct thickness and 1ypc arc used to
maintain cotrect assembly clearances.

Assembly of Piston, Cylinder Liner and Cylinder
L. Attach miston (128) to yoke (28) and secure with bolts (133) and washers (134),

Torque bolts to 3.2 kef m (23 Ibf fit)

2. Insert piston rings in bore of cylinder liner (126) and check that the ring eaps arc
within the tolerances shown on the Techmcal Data sheet.

3. Remove piston rings from liner and assemble in piston grooves.

13605 (FSE)



il contryl ring (129)
Taper face rings (130)

4. The gaps for adjacent rings are to be fitted 180° apart.

If the original rings are being refitted, they must be in the same position and
direction as before dismantling.

a. Lightly lubricate O-rings (127} and fii on liner. Push lner into cylinder bore.
5. Turn crankshaft until piston is at maximum protrusion from crankcase.

7. Lightly lubricate O-ring (145) and fit on cylinder spigot.

8. Lightly lubricate liner chamfer and bore.

G. Take weight ol cylinder and liner with lifting pear and (it into pesition over piston
taking care not to damage piston rings. (A gentle rocking movement of the cylinder
will help ease the piston nngs into the liner bore.}

10.  Fit spring washers (155) and nuls (154) but do not tighten. Fit joint (181) between
transter flange and cylinder. Check that mating faces of transfer flanpe and cylinder
are flush. Fit spring washers (183) and bolts (182).

Torque nuts (154) to 26.2 kgf m (190 Ibf fi)
Torque bolts {182) to 3.2 ket m (23 Ibi {t).

11.  Tit hose {1062) and secure with hose clamp.
12. Fit hose (1027) and secure with hose clamp (1028).

Fitting Automatic Valve Assemhly
1. Lightly lubricate O-ring (142) and fil on the valve cage (140}

2. Fit O-rings {138 and 139} to automatic valve (135) and locate automatic valve in
valve cage.

Position valve cage assembly in cylinder and fit bolts (146) and spring washers (147)
but do not tighten. Fit joint {186) between valve cage and transfer pipe. Check that
mating faces of valve cage and (ransfer pipe are flush. Fit the bolts (187), spring
washers (189 and nuts (188).

(%}

Torque bolts (146) to 13.6 kgf m (98 Ibf fi)
Torque bolts (187) to 3.2 kgf m {23 tbt (1}

(FSE) 1360G/6
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List of Parts - Fig. 140W 100-2A

ltem No. Dascription Qty
125 Cylinder 1
126 [iner 1
127 Q-ring 3
128 Piston 1
129 Piston ring S.0.C. 1
130 Piston ring 2
133 Bolt 4
134 Washer 4
135 Valve ]
138 {)-ring 1
139 Q-ring 1
140 Valve cage 1
142 Q-ring 1
145 Q-ring 1
146 Bolt 4
147 Washer 4
152 Stug 4
154 Nut 4
155 Washer 4
156 Evebolt 1
180 Transfer flange 1
18] Joint 1
182 Baolt 4
183 Spring washer 4
i85 Transfer pipe 1
186 Joint 1
187 Bolt 4
188 Nut 4
189 Spring washer 4
1026 Adaptor 1
1028 Hose clamp 1
1036 Banjo bolt l
1037 Joint 1
1061 Adaptor 1
1063 Hose clamp 1
1064 Banjo bolt 1
1065 Joint 2
{(F5E) 1360G/8



Section 5/8

Third Stage Automatic Valve
and Cylinder Servicing
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Third Stage Automatic Valve
and Cylinder Servicing
Cylinder Diameter 95mm

Recommended Sizes for Rencewal
(All Dimensions in Millimetres)

Component New Dimension Renewal Dimension
Piston €)/Dia. 94.886 to 94.835 94.720
Cylinder Bore 95.000 to 95.035 95.155
Piston-Cylinder Clearance 0.114 1o 0.200 0.330
Piston Ring Gap (all rings) 0102 to 0.228 0.800G
Chromes Ring Width 2.990 t0 2.975 2810
Chrome Ring Groove 3.015 to 3.040 3.200
width

Chrome Ring Groove 0.025 to 1.065 0.230
Clearance

Taper Face Rang Width 2.990 to 2.975 2.810
Taper Face Ring Groove 3013 to 3.040 3.200
Width

Taper Face Ring- 0.025 o 0.065 0.230
GrooveWidth Clearance

Sletted Qil Control Ring- 4990 w» 4975 4.7190
Width |
Slotted OQil Control Ring- 5.5 w 5.040 5.220
Groove Width

Slotted (il Conitrgl Ring- 0.025 to 0.065 {.250
Groove Clearance

(FS1) 1360H/2




Servicing Automatic Concentric Valve

NOTE: A valve assembly must not be held directly between vice jaws. Never hammer
a spanner when loosening or tightening the valve nut (7).

Dismantling

1. Remove the valve from the cylinder as detailed under the appropriate cylinder
maintenance instructions.

2. Unscrew and remove nut {7}.

NOTE: When dismantling the valve take particular note of the method and order of
each vafve component to facilitate re-assembly. Reference must always be
made to the illusirations of the valve being assembled to ensure that the
components are rebullt in their correct order,

3. Withdraw the upper body (1}, backing ring (8), six spring rings (6), valve ring (4},
valve plate (3} and three spring plates (5) from lower body assembly (2} and centre
stud.

4. Clean all compenents theroughly. Remove prease and carbon deposits with a soft
brush and a hot water and suda solution. Care must be taken during the cleaning

operation as any surface scratch may cause leakage and ultimately a breakage.

5. Each component should be inspected and any ilem which appear defective, worn or
damaged must be renewed.

f. The valve ring and valve seats on the lower body can be lightly "lapped” by means
of a fine carhorundum paste. Before re-asscmbly clean all components and ensure that
all traces of grinding paste have been removed.

Assembly

1. Assemble the valve components on the lower body assembly and centre stud in the
reverse order to their removal and ensure that the components are correctly positioned
on their locating pins.

2. Fit the upper body assembly (1) in position and fit nut {7} and torque 10 1.1 kef m.

3. Check that the valve can function cotrectly and that plate movement cxists. Extreme
care must be wken that the valve is not scraped or damaged in this operation. The
automatic valve is now rcady for fitting to the machine.

4. Install the valve as detailed in the cylinder maintenance paragraph.

NOTE: frrespective of hours running time, when a valve is disturbed for any reason,

the O-rings must be discarded and new O-rings fitted, having checked that the
grooves and sealing surfaces are clean and in good conmdition.

1282/A 1360H/3
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Automatic Concentric Valve

Item No. Description Qty.
Upper Body Asscmbly 1
Lower Body Assembly
Valve Plate

Valve Ring

Spring Plate

Spring Ring

Nut

Backing Ring
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Refer to Fig. 065W 100-3A

Removal of Automatic Valve

f.

2.

Unscrew bolts (247) 2nd spring washers (249) 10 release transfer elbow (669),

Remove bolts (221) and washers (222) and withdraw valve cage (207) together with
O-ring {209).

Automatic valve assembly can now be removed.
Remove O-rings (203 and 205) from valve.

Refer to separate sheet for servicing automatic valve.

Removal of Cylinder, Piston and Cylinder Liner

1.

2.

Remave boelts (242) and spring washers {243) to release cooler inlet cover (240).
Drain cylinder by unscrewing hoseclamps (1028 and 1063) and discennecting hoscs.
Remove nuts {218) and washers (2193

With lifting gear, take weight of the cylinder using eyebolt {220}

Remove cylinder (190) from crankcase and piston (193), taking carc not to damage
piston and nngs (194 and 195). Remove O-ring (210).

Record position and direction of rings on piston and remove rings.
Remave belts (197) and spring washers {198). Withdraw piston from yoke (29).

Push cylinder liner (191} from cylinder by hand and remove O-rings {192).

Assembly of Piston, Cylinder Liner and Cylinder

Atlach pisten (193) to yoke (29} and sceure with bolts (197) and spring washers (198).
Torque bolts to 3.2 kgf m (23 1bf 1)

Assemblc piston rings (194 and (195) in bore of liver (191) and check that ring gaps
arc within the tolerances shown on the Technical Data sheet.

Withdraw piston nings from liner and assemble in the piston grooves.
(h] control ring (194), Plain faced rings (195}
The ming gaps lor adjacent rings must be fitted 180° apart.

(If onginal rings are being vefitted, they must be fitted in the same direction and
position as before dismantling).

Lightly lubricate O-ring {192) and fit on liner. Push liner by hand into eylinder bore,

1360H/5 (FB2)




3. Lightly lubricate liner bore and chamfer at crankshaft end. Lubricate OQ-ring (210) and
fit on cylinder spipot.

6. Tum crankease until pision protrusion from crankcase is maximum.

7. Take weight of cylinder with lifting gear and fit in position over piston and rings. (A
gentle rocking movement of the cylinder will help ease the piston rings into the liner
bore).

8. Fit washers (219} and nuts (218) but do not tighten. Locate joint (241} between

cylinder and cooler inlet cover (240). Check that mating faces of cylinder and inlet are
flush. Fit bolts (242) and spring washers (243).

9. Torque nuts (218) to 26.2 kef m (190 1bl ).

Torque bolts (2423 to 5.4 kpf m (39 1bf fi).
10.  Place hoseclamp (1028} over hose and fit hosc to hose adapior. Tighten hoseclamp.
11.  Place hoseclamp (1063) over hose and {it hose to hose adaptor. Tighten hoseclamp.

Fitting Automatic Valve Assembly

[

Lightly lubricate O-ring (209) and fit on valve cage (207).

2. Locate O-rings (203) and {205) in valve assembly grooves and fit valve assembly in
valve cage.

3. Fit joint (246) to transfer elbow (669},

4, Position valve cage and valve assembly in cylinder and secure with washers (222) and
screws (221). Do not tighten,

5. Secure transfer elbow (66Y) in position with bolts (247}, nuts (248) and spring washers
(249). Do not tighten.

Check that mating faces of valve cage and transfer tube are Nush.

Torgue bolis (221) to 26.2 kgf m (190 1bf f).
Torque bolts (247 to 3.2 kef m {23 Ibf ft).

(FB2) 1360H/6



LIST OF PARTS - Fig. 065W 100-3A

ltem No.  Description Qty. Item No.  Description Qty.

190 Cylinder 1 222 Washer 4
151 Liner 1 244} Inlet Cover 1
192 C-ring 3 24 Joint ]
193 Piston 1 242 Bolt 2
194 Piston Ring 243 Spring Washer P
85.0.C. 1 246 Joim 1
195 Piston Ring 247 Bolt 4
Taper Faced 3 248 Nut 4
197 Boli 4 249 Spring Washer 4
198 Washer 4 669 Transfer Elhow 1
200 Valve ] 1026 Adaptor 1
203 O-ring ] 1028 Hoseclamp 1
205 O-ring ! 1036 Banjo Bolt i
207 Valve Cage | 1037 Joint 1
209 O-ring 1 1061 Adaptor 1
210 O-ring 1 1063 Hoseclamp 1
216 Stud 4 1064 Bamo Bolt 1
218 MNut 4 1063 Joint 2
220 Eyebalt 1
221 Bolt 4
720 X |
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Fig. 066W 100-3A

1360H/7 (FB2)




(FB2) 1360H/8




Section 5/9

Fourth Stage Automatic Valve
and Cylinder Servicing
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Fourth Stage Automatic Valve and
Cylinder Servicing

Cylinder Diameter 55mm

Recommended Sizes for Renewal
{All Dimensions in Millimetres)

Component New Dimension Renewal Dimension
Piston ‘lop 54.863 to 54.853 54.750
Skart Boltom 54913 10 54903 54 800
Cylinder Bore 55000 to 55.030 55,130
Piston-Cylinder Clearance 0.087 to 0127 .230

at boltom of skirt al botiom of skirt
Piston Ring Gap (all rings) 0.076 to 0.203 0.710
Compression Ring Width 2490 to 2.475 2.320
Compression Ring Groove 2.515 to 2.540 2.690
Width
Compression Ring Groove 0.425 to 0.065 0.220
Clearance
Slotted Oil Control Ring- 48990 10 4,975 4,790
Width
Slotled nl Controf Ring- 5.015 to 5.040 5220
Groove Width
Slotted Oil Control Ring- 0.025 to 0.065 0250
(roove Clearance

(FSN) 1360472



Servicing Automatic Concentric Valve

NOTE: A valve assembly must not be held directly between vice juws. Never hammer
a spanner when loosening or tightening the valve nur (10,

Dismantling

I Hemove the valve from the cvlinder as dctailed under the appropriate cylinder
maintenance instructions.

2. Unscrew and remove nut (101,

NOTE: When dismantiing the valve take particular note of the method and order of
egeh valve component fo facilitate re-assembly. Reference must always be
made to the illustration of the valve boing assembled to ensure that the
components are refudlt in their correct arder.

3. Withdraw the upper body (1), backing ring {11), six spring rings (3), valve ring {4},
valve ring (3), guide ring (7}, damper ring (6), closing spring (8) and damping spring
{%) from the lower body assembly (2) and centre stud.

4. {lean all components thoroughly. Remove grease and carbon deposits with a solt
brush and a hot water and soda solution. Care must be 1aken dunng the cleaning
operation as any surface scratch may cause leakage and ultimately a breakage.

3. LEach component should be inspected and any items which appear defective, worn or
damaged must be renewed.

f. The valve ring and valve seats on the lower body can be lightly "lapped” by means
of a fine carborundum paste. Before re-assembly clean all components and ensure that
all traces of grinding paste have been removed.

Assembly

1. Assemble the valve components on the lower body assembly and centre stud in the
reverse order to their removal and ensure that the components are correctly positioned
on their locating pins.

2. liit the upper body assembly (1) in position and fit not {(10) and torque to 2.2 kgf m
(15.9 1bf 1).

3 Check that the valve can function correetly and that plate movement exists. Extremne
care must be taken to ensure that the wvalve is not scraped or damaged in this
operation. The automatic valve is now ready for fitting to the machine.

4, Install the valve as detailed in the cylinder maintcnance paragraph.
NOTE: Irvespective of howrs running fime, when o valve is disturbed
Jor any reason, the O-rings must be discarded and new {-rings

fitted, having checked that the grooves and sealing surfaces are
clean and in good condition.

13604/3 1284/A
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Concentric Automatic Valve

{tem Description Qty.
No.

1 Upper Body Assembly i

2 Lower Body Assembly 1

3 Valve Ring 1

4 Valve Ring 1

5 Spring Ring 6

i) Damper Ring 1

7 Cuide Ring 1

8 Closing Spring |

o Damping Spring 1
10 MNut 1

11 Back Ring 1
(FSN) 1360.J/M4



Refer to Fig. D3959055W-AC
Removal of Automatic Valve
1. Remove bolts (312), and spring washers (314) to release adaptor plate (332).

2, Remove bolts (285) and spring washers (286). Withdraw valve cage (271) together
with O-ring (273) and anti-extrusion ring (274).

3. Remove aulomatic valve assembly (263) together with corruseal pasket (268) and O-
Ting (269}, discard corruseal gasket (268).

Refer to separate sheet for servicing automatic valve.

Removal of Cylinder, Piston and Cylinder Liner

1. Remove bolts (307} and spring washers (308} to release transfer pipe (305).
2. Drain cylinder by unscrewing hoseclamps (1028 and 1063) and disconnecting hoses.
3. Eemove nuts (281) and spring washers (282).

4, With lifting gear, take weight of cylinder using cycbolt (283).

5. Withdraw cylinder [rom crankcuse and piston taking care not to damage the piston or
piston rings. Remove O-ring (275}.

6. Receord position and direction of fitting of rings on piston and remove rings from
Piston.

7. Remove bolts {(262) and spring washers (263) and withdraw piston from yoke.
8. Push cylinder liner (251) from cylinder by hand and remove QO-rings {252).
Inspection

Thoroughly clean all dismantled parts and examine for damage, wear, corrosion, cracks or
distortion and replace as necessary.

Assembly of Piston, Cylinder Liner and Cylinder

1. Attach piston (253) to yoke and sccure with bolts (262) and spring washers (263).
Torgue bolts to 3.2 kgt m (23 Ibf fi).

2. Assemble rings (255, 256 and 257) in bore of cylinder liner {251) and check that ring
gaps are within the tolerances shown on Technical Data sheet.

3. Withdraw rings from liner and assemble in pislon grooves.
Ring gaps for adjacent rings must be 180° apart.

(Tf original rings are being refitted, they must be fitted in the same direction and
position as before dismantling).

1360J/5 (FB2)



4, Lightly lubricate O-rings (252) and fit on liner. Push liner by hand into cylinder bote.

5. Lightly lubricate liner bore and chamfer at crankshaft end. Lubricate O-ring (275) and
fit on cylinder spigot.

6. Turn crankcase until piston protrusion from crankcase is maximum.

7. Fit O-rng (306) to transfer pipe (305).

8. Take weight of cylinder assembly with lifiing gear and it in position over piston and
rings. (A gentle rocking movement of the eylinder will help ease the piston rings into

the liner bore).

0. Fil spring washers (282} and nuts (281} but do not tighten. Check that coupling faces
of cylinder and transter pipe are flush. Fit bolts (307) and spring washers (308).

Torque nuts (281) o 26.2 kgl m (190 Ibf fi).
Torque bolts {(307) to 5.4 kef m (39 Ibf fit).

14 Fit hoses (1027) and {1062} and secure with hose clamps (1028 and 1063).
Fitting Automatic Valve Assembly
1. Fit O-ring (311} to adaptor plate {332).

2. Lightly lubricate O-ring (273) and fit on valve cage {271}, with anti-extrusion ring
(274).

3 Fil new cerruseal gasket (268) and O-ring (269) in valve assembly grooves, fit valve
asscmbly in valve cage.

4. Position valve cage and valve assembly in cyhinder and secure with washers (286) and
baolts (283). Do not tighten.

3. Fit adaptor plate (332) 1o valve cage with bolts (312) and spring washers (314),
6. Check that mating faces of valve cage and adaplor plate are flush.

Torque bolts (312) to 5.4 kef m (39 Ibf fi).
Torque bolts (285) 10 53.8 kgf m (390 b 1),

(FB2) 1360J/6
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Section 5110
Crankcase Assembly Refer to Fig. D5959000T

Removal of Connecting Rod and Yoke

1.

Record position of each cylinder relative 10 crankcase and remove the cylinders as described
previously in this section under their appropriate headings.

Record side of crankcase that gudgeon ping (34) are fitted.

Remove bolts (31) and washers (32) and withdraw yoke end plate {29). The end plate is
located by dowels {300,

Bend back tab washers (A11} and remove bolts (A10}. Withdraw big end cap of connecting
rod together with big end half bearing (A6). The cap is located by dowels (A12),

Withdraw yoke (28) together with small end half of connecting rod from opposite side of
crankcase. Remove big end bearing from connecting rod.

Remove circlips (35) and tap gudgeon pin {34) out of yoke to release connecting rod. The
small end bearing can now be removed.

Removal of Main Bearings and Crankshaft

I.

7.
8.
9.

Remove guards, cylinders, pistons, yokes, oil tank, oil pump and water pump (if fitted) as
detalled under separate heading in this section.

Remeove drain plug (12), joint {14) and filter {13) to drain oil from crankcase.

Remove bolts and washers securing the crankcase to baseplate and 1ift crankcase assembly
to a suitable working surface.

With an extractor, withdraw the compressor half coupling, drive pulley or flywheel from (he
shaft. Remove shaft key.

Using lifting gear turn crankcase assembly vertical to rest on face at non-drive end. (Do not
damage end [ace).

Remove belts (19), spring washers (20) and withdraw bearing heusing (5) complete with oil
seal (7) and main bearing (6) from crankshaft (25}. Slots are provided in face of bearing
housing to lever from crankcase.

Withdraw crankshaft from main bearing (2).
Remave O-rings {10}, oil seal (7) and main bearing (6) from bearing housing.

Remove main bearing (2) from crankcase.

Removal of Water Pump (if fitted)

1.

Remove water drain plug from any one cooler plate and drain water (level will fall to below
crankcase level).

Disconnect the water flow and relurn pipes from pump.
Remove bolt and washers holding water pump to oil pump and withdraw water pump.

sScrvicing the water pump 15 detailed under a separate heading in this section.

1360KA (A)



Removal of Oil Pump

L.

2.

3

4.

Remove plug to drain oil from tank.
Remove oil delivery and relum pipes from pump (40) and oil tank.
Remove bolts (43 and 44) and washers (45} and withdraw pump together with joint (42).

Servicing the oil pump is detailed under a separate heading in this section.

Removal of Qil Tank

1.

2,

3.

3.

Remove plug to drain oil from tank.
Disconnect crankcase breather pipe and oi! flow and return pipes from tank.
Disconnect air and oil pressure gauge pipes.

Remove bolts and spring washers securing the oil tank t¢ the crankcase and remove the tank
complele with gauge panel.

Thoroughly clean tank to remove any deposits by flushing,

Crankcase Assembly

Fitting of Main Bearings and Crankshaft

1.

in

9.

10,

Thoroughly clean crankease and all parts paying particular attention to oilways and bearing
surfaces. Check all bearings for high spots and burrs which must be removed.

Fit main bearning (2} 10 crankcase (1).

Lightly lubticate O-rings (10) and [it it to main bearing housing {5). Fit main bearing (6)
to bearing housing.

Check main bearings for damage and wipe bores clean.
Tum crankcase vertical with non-drive end at bottom.

Lubricate bore of main bearing (2). Carefully lower crankshaft into crankcase to fit into
main bearing (2). {The crankshaft may need turning so that balance weighs clear crankease
yoke supports).

Lubricate bore of main bearing (6}. Locate bearing housing (5) on crankshaft and assemble

the housing to the crankcase. Fit screws {(19) and spring washers (20).
Torque screws to 13.6 kgf m (98 Ibf fi).

Check end float of shaft 15 between 0.4 and 0.92mm {0.016 and 0.035in).
Lightly lubricate crankshaft extension and fit oil secal {7) to bearning housing,

Turn crankcase to horizontal position.

Fitting of Connecting Rod and Yoke

1.

2.

Fit small end bushes (AB) inte con rod, checking that holes in bushes alipn with holes in
connecting rods.

Clean and lubricate small end bushes and insert connecting rods into yoke {28). Push
gudgcon pins (34) through yokes and bushes and secure with circlips (35).

1360K/2




3. Fit dowels (A12} and big end shells (A6} to connecting rods and big end caps. Lubricate
bearing surfaces of big end shells.

4. Fit the yoke-connecting rod assemblies into the crankcase and onto the crankshaft with the
gudgeon pins on the same side of the crankcase as beforc dismantling. The crankshaft may
need rotating te allow the yoke to clear balance weights.

5. Fit big end caps to the connecting rods and fit screws (A10) and lockwashers (A11)} with
a bright washer fitted between each lockwasher and the big end cap.

Torgue bolts to 46.2 kgf m (335 1bf fi).
Bend tab of Jockwasher 1o lock bolts.

. F1l yoke end plates (29) ad secure with bolts (31) and conical spring washers (32).
Terque the bolts to 5.4 kgt m (39 1bf fi).

7. Fit oil pump drive pin (47) 10 non-drive end of crankshaft with flat on pin in crankshaft.

8. Fit filter {13), drain plug {12} and joint {14) to crankcasc.

Turm crankshaft through one complete revolution.

Q. Fit drive coupling.

Assembly of Qil Pump

1. Locate joint (42} on pump flange and it pump (40) to crankcase ensuring that drive collar

engapes with drive pin (47).

2. Fit bolts {43 and 44) and spring washers (45).
Torque bolts to 3.2 kef m (23 1bf fi).

Assembly of Water Pump (if fitted)
1. Locate joinl on water pump flange and fit pump to oil pump, ensuring that the water pump

drives collar engages with drive pin in oil pump shalt.

2. Fill the coching system with water as detatled in Sectien 4 - Commissicning Procedure.

Fitting of Oil Tank

1. Check that tank has been thoroughly cleansed.
Z. Place tank complete with gauge pancl onto top of crankcase.
3. Secure tank to crankease with bolts and spring washoers.
4. Fit drain plug and joint. Connect crankcase breather pipe and flow and return pipes.
5. Connect air and ol pressure gauge pipes.
6. Iill the tank with oil as detailed in Routine Maintenance Section 5A.
1360K/3 (A)
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List of Parts - Crankcase Assembly (D5959000T) Direct Coupled

Item No. Description Qty.
1 Crankcase 1
2 Main Bearing:1 1
5 Bearing Housing 1
& Main Bearing: 5 1
7 Qil Scal: 5 1
10 Q-ring: 5 2
12 Drzin Plug: | 1
13 Filter 1
14 Joint: 12 1
17 Plug: 1 {D.E.) {(not shown) 1
18 Joint: 17 (not shown) 1
19 Screw: 5-1 4
20 Washer: 19 4
25 Crankshafl i
26 Connccting Rod Assembly 2
27 Shaft Key (not shown) 1
28 Yoke 2
29 Yoke End Plate 2
30 Dowel: 29-28 8
31 Boit: 29-28 g
32 Washer: 31 3
34 {udpeen Pin 2
35 Circlip: 34 4
40 il Pump Assembly 1
42 Joint: 40-1 1
43 Bolt: 40-1 2
44 Bolt: 40-1 P
45 Washer: 43 & 44 6
47 Dowel Pin: 25-40 (Drive) 1
26 Connecting Rod Assembly Prefix A
Al Connecting Rod 1
Ab Big End Half Liner 2
A8 Small End Bush 1
AlD Bolts: Al 2
All l.ockwasher: Al 2
Al2 Dowel Pins 2
1360K/5 {(A)




Section 5M1M0

Crankcase Assembly
{100mm Stroke)

Recommended Sizes for Renewal
{All Dimensions in Millimetres)
Component Size Clearances
H |
New Renewal Naw Renewal
max.
Small End Bush 60.060
60.079 60.217 0.083 0.275
Gudgeon Pin 59.977 55.942 0.110
59.969
Big End Bearing 125.178 0.060 0.225
Journal 125.000 124,953 0.G%0
124.975
Mam Beanng 110.104
Bearing 110.126 110.311 (1.104 0370
Journal 110.000 109.941 (1148
109.978
Crankshaft - - 0.400 1.420
End Float 0.920

(A) 1360K/8




Section 5M2

Lubricating Qil Pump Fig. 100D

Dismantling

1. Disconnect pipewark from oil pump.

2. Remove filter (B22).

3. Unscrew spring retainer (B19} and withdraw joint (B20}, spring (B18) and oil relief valve
(B17).

4, Remove screws (B44) and washers (B46), withdraw oil pump from crankcase together with
joint {B42}.

5. Remove screws {B11) and washers (B12), pump end housing {B3) and joint (BY) from pump
housing (B1}. Note housing arec dowel (B13} located.

6. Loosen screw {B13} and withdraw drive collar (B14} and key {B16).

7. Remove capscrews (B10} and separate mounting plate (B2), jomt {B8) from pump housing
(B1). Note plate and housing are dowet (B13} located.

B Remove purap shaft (B4), gerotar sets (B5) and (B6) and shaft keys (B7.

9. Clean all components in kerosene and examine for wear or damage. Replace as necessary.
Note beanng bushes are a press (it in pump mounting plate {B2) and housing (B3).

Assembly

1. Fit bearing bushes (B36) il fitted in mounting plate (B2} and pump end housing (B3).

2 Locate pump shaft {B4) in pump housing (B1) and fit keys (B7).

3. Fit gerotor sets (B5) on shaft and in housing.

4 Position joint (B8} and pump mounting plate (B2} on the housimg with dowel (B13) located.
Fit and tightcn capscrews (B103.

5. Fit feed pump gerotor (Bo).

&. Position joint (B%) and end housing (B3) on pump housing {31} with dowels (B13) in
position. Fit and tiphten screws {1311) and washers (Bi2}.

7. Fit pump shaft key (B16) and drive collar (B14). Securc coliar by tighlening retaining
screws (B13).

L Fit oil relief valve (B17), spring (B18) and screw in spring retainer ({B19) with joint {B20}.

9. Fit a new filter (B22) aking care that joint washer is correctly fitted.

10. Fit joint (B42) and 1] pump to crankcase and secure with screws (B44) and spring washers
(B46}.

11. Fit ¢il feed pipes.

1360141 LE®




List of Parts - Oil Pump Assembly {Prefix Letter B}
Fig. 100D/1

Item Description ltem Description
No. No.

0
2
0
<

Bl il Pump Housing B1& Spnng
B2 Mounting Plate B19 Spring Retainer
B3 Pump End Housing B20  Joint

B4 Shaft

B3  Gerotor-Scavenge
Bo Gerolor-Feed

B7 Key

BR Joint {B1 - B2)
B9 Joint (Bl - B3)
Bl Capscrew

B21 il Filter Stud

B22 Oil Filter

B23  Compression Fig.
B24  Compression Ftp,
B25  Joint

B26 Joint

B27 N.R. Valve (Ball)
B1l Setscrew B28 Compression Spring
B12  Washer B29  Sprng Retainer
Bi3 Dowel Pin B30  Spring Pin

d il fa o o o b e o e p—

P L T B e e I e T R R e e e R e R T e R e R

(B2 & B3 to B1) 4 B35 0il Seal
Bl4  Drive Caollar i B42  Joint
B15  Screw (Bl4 - B4) 1 Bd4d  Screw
Blé  Key 1 Bd6  Washer
]

B17  Oil Relief Valve

B47  Drive Pin

TAFPRING FonoaTy,
RY_23058 PIpw

Fig. 100D/1 - Exploded View Oil Pump Assembly
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Fenner Power Transmission
Flywheel Couplings - Fenaflex

Installation Instructions
Note: Satisfuctory performance depends on correct installarion and maintenance. Al
instructions must therefore be followed carefully.

1. Thoroughly clean all components.

2. Slip bolt ring, clamping ring, and then element {wiih large diameter facing flywheel)
onto shaft. Fit flange 1o shaft.

3. Bring shaft into line with lywheel until dimension M is correct (sce table). Locate
shaft at mid position of end float when checking dimension M. Note that shaft may
project beyond the (ace ol the flange 1f required. In this event, allow sufficient space
between shaft end and flywheel for end float and misalighment.

4. Accurately align shaft with flywheel. Check hoth parallel and angular aligmment by
mounting 4 dial indicator near the outside diameter of the flange (as shown) and
rotating the flywheel through 360°. Indicator readings (ir both parallel and angular
alignment should not exceed the values given in the table.

5. Place (lexible ¢lement and bolt ning in position, {it screws finger tight. Place clamping
ring in position and fit screws finger tight.

f. Working alternately and evenly round each flange, tighten each screw {approx. ¥ turn)
until the required screw torgues arc achicved - see table.

Clement Size 192
\% | 76 mm
1.A 123 mm

Maximum Indicator Reading | 1.27 mm

Flange Size Fiad :
serew Torques
Bolt Ring 35 Nm )
Clamping Ring 55 Nm

1360M/M &=
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Section 518
Compressor Unloader

Remove and Dismantle Unloader
Refer to Fig. E13295 and D5959006W-AB

To remove the unloader from the machine.

1. Disconnect the electrical supply leads from the solenoid (1216).

2, Disconnect the air pipes from the hand and solenoid operated valves and unloader.

3. Remove the setscrews (1202) secunng the unleader to the cooler box/basc and remove
the unloader.

4 Remove nuts (1), washers (12) and withdraw valve bodies (2 & 3) topcther with

joints (6). Remove the pistons {5) and O-rings (8).
5. Unscrew and remove the solencid drain valve {1216).
Cleaning and Inspection
Thoroughly c¢lean all components and examine the parts for corrosion, cracks or wear and
replace any parts found to be defective. It is advisable to renew the two joints and O-rings
seals when the unloader 15 dismantled for inspection.
Il the solenewd coil 1 damaged and inoperative t is possible to it a replacement coil. No other
spare parts are available for the solenoid operated valve so, if defective, the complete
assembly must be replaced.
Assemble and Install Unloader
1. Fit C-rings (8) to pistons and position pistons in valve bhodies (2} and (3). Fit joints

{6) and valve bedies (2) and (3) to unloader body (1) and secure with retaining nuts
{11} and washers (12).

2. Position the unloader on the cooler hox/base and fit the retaining setscrews (1202) and
washers.
3. Connect the air pipes to their connections on the unloader. (Note valve body (3) has

smaller orifice diameter and is connected to basc of final separaior).

4. Connect the electrical supply leads to the solenoid.

1360N/1 (A)
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LIST OF PARTS

Hand & Automatic Unloader/Drain System 4TH100W70 Compressor
Refer to Fip. Drawing No. E13295

item Description Qty.
1 Unloader Body ]
2 Unloader Valve Body I
3 Unloader Valve Body 1
5 Piston 2
6 Joint 2
8 O-ring 2
10 Stud 8
11 Nut g
12 Spring Washer 8

Refer to Fig./Drawing No. D53959006W . AB

ltem Description Qty. ltem Description Qty.
1141 Solenoid Valve Coil 1 1230 Male Stud Coupling 1
1164 Pipe 1 1231  Joint 1
1165 Male Stud Coupling 1 1235 Male Stud Coupling 1
1166 Joint 1 1236 Joint 1
1167 Pipe Clamp 1 1244 Pipe 1
1168 Relief Valve 1 1262 Pipe 1
1169 Joint 1 1270 Male Stud Coupling 1
1170 Plug 1 1271 Joint 1
1171  Joint 1 1272 Pipe 1
1172 Spring 1 1273 Male Stud Coupling 1
1182  Pipe 1 1274 Joint 1
1200 Unloader Assembly I 1275 Male Stud Elbow 1
1202 Set Screw 4 1276 Joint 1
1203 Sprning Washer 4 1277 Pipe 1
1204  Plug 2 1278  Male Stud Coupling 1
1205 Joint 2 1279 Joint 1
1206 Plug I 1280 Banjo Coupling 1
1207 Joint i 1282 Pipe l
1208  Plug 1 1283  Male Stud Coupling |
1209  Joint 1 1284  Joint 1
1210 Compression Fitting ] 1285 Banjo Coupling i
1212 Tee 1 1287 Pipe I
1213 Adaptor 1 1288 Male Stud Coupling I
1214 Joint 1 1289 Joint 1
1216  Solenoid Valve Body 1 1300  Molor Base 1
1217  Adaptor 1 1313 Jacking Screw 2
1218  Joint 1 1314 Spacer 2
1220 Iland Valve 1

1221  Adaptor 1

1222 Joint !

1224 Elbow 1

1225  Adaptor 1

1227 Joint 1

1360N/3 (A)
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Section 513

Cooler Servicing
All Cylinders

1360P1
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Section 5/13

Coolers {All Stages)

General

Regular servicing of the coolers and the air interstage interconnecting pipework and damper
chambers will maintain the overall efficiency of the compressor and reduce replacmenet costs.
The service interval will vary as it is dependent on the condition of the cooling water being
used. Condition of the coolers should be monitored so that the corect service intervals are
established for each machine.

Failure to maintain the coolers, interconnecting pipework and damper chambers in a
rcasonable clean condition will result in carbonisation of the compressor air passages due to
the increased temperaturgs. This will lead to damaged valves, coolers ete,, and mmcreased wear
with the increased imternal pressures caused.

Scale on the outside of the cooler tubes and in the water jackets can be removed by a strong
solution of hot soda or a proprictary de-scaler. The internal sucfaces of the coolers can be
cleaned with a flexibe wire brush.

Defuective tubes must be renewed, if care is taken when drilling out faulty tubes it is possible
ti expand replacements into the same tubeplates. The ends of the tubes to be expanded must
be annealed by heating and quenching. After replacement of any tubes the tubenests with
covers, must be hydraulically tested.

For stage working pressures up to 70 bar (1015 1bffin?)
hydrotest to 2.2 times woring pressurc

For stage working pressure over 70 bar (1015 1bffin?)
hydrotest to 1.65 times working pressure

WARNING: DO NOT ATTEMPT TO REMOVE ANY COOLER COMPONENTS
BEFORE ENSURING THAT THE MACHINE HAS BEEN
COMPLETELY UNLOADED. THIS CAN BE ACHIEVED BY OPENING
THE MANUAL DRAIN VALVES PROVIDED ON THE UNLOADER.

Suggested Method for De-carbonisation

Maintenance - Annually or 6000 Hours (which ever comes first)

Remove coolers, air interstage intercennecting pipework and damper chambers, inspect and

clean as necessary using water based de-carbonising fluid.

Cleaning Agent:- Ardrox 6325,

Re-hydrotest coolers - Special jigs and fixtures required.

Inspect tube wall thickoess - maximum wall reduction 40% - measure with calipers - critical
area 50mun after tubeplate.
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ARDROX PYRENE TECHICAL INFORMATION
Product: Water Based Decarbonising FFluid Ardrox 6325

Description and Usas
Ardrox 6325 15 a blend of biodegradable surfaciants, alkali builders, solvent and corrosion
inhibitors.

This product is designed for use on sieel, aluminium and zinc based casting alloys as a
general purpose decarboniser and is particularly effective in the decarbonising of diesel engine
components, e.g. pistons, cylinder heads, engine covers, ete., and will find applicatiens in
overhaul processes for road, rail and marine industries,

Ardrox 6325 has a distinet health and safety advantage over other decarbonisers in that it dees
not contain any chicrinated or aromatic solvents, phenols or cresols, caustic alkalis, acids or
heavy metals,

Method of Use
Ardrox 6325 is used as supplied. Components arc immersed in the solution at an operating
temperature of between 20° - 65°C.

The most favourable conditions of use will depend on the degree and type of contamination
ta bc removed. The following information is intended as a guide.

Ardrox 6325 has been used to clean dieszl pistons in approximately 2 - 3 hours at 65°C and
engine covers in approximately 30 - 60 minutes at 65°C. Similar results can usually be
cbtained by an overnight soak at ambient temperature.

Treatment with Ardrox 6325 should be followed by a water rinse using an air/water gun
{Ardrox BCP 65) or an Ardrox high pressure washing unit.

The components should finally be dried and protected. Ardrox 3961, 3962 or 3116 dewater
and protection fluids may be used to remove moisture and leave a thin protective film on the
cleaned components.

The bath life will be increased if oily or greasy components are degreased prior to immersion
in the Ardrox 6325, Ardrox can supply suitable products and equipment for this purpose.

Method of Control
A separate Method of Control document 1s available describing the necessary comtrol
procdures required to maintain optimum performance from Ardrox 6325,

Health and Safety

Avond eontact with skin, eyes and clothing.

In case of eye contact imugate thoroughly with plenty of water and seek medical advice.
Protective clothing should be worn including gloves and eyeshields. Frequent or prolonged
skin contact may cause defatting of the skin.

PLEASE READ OUR HEALTH AND SAFETY INFORAMTION SHEET BEFORE
USE.
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Effect on Materials

When Ardrex 6325 is ued in the prescribed manner, no significant corrosion is likely to be
cncountered on the following metals: steel, aluminium, magnesium, copper or zinc based
alloys. It bas no effect on good quality paint or other surface finishes.

As conditions of use may vary considerably, particularly where dissimilar metals are in close
contact, intending users are advised to check their specific requirements in this respect.

Seme grades of plastic and rubber may be softened by prolonged contact with this matenial
when it is used hot and 1t is advisable to check before using specific grades of these.

Mild steel (BS 1449) or stainless steel (Type EN58J or A LS L. 316) are suitable materials for
tank construction.

Tachnical Information

Appearance Clear, colourless liquid.
Densily 1.06 g/ml at 20°C.

I'lash Point Mon-flammable (closed cup).
pH 12.1

These are typical values only and do not constitute a specification.

Storage requirements - Protect from freezing or very cold storage conditions. Store in
a dry place.

ARDROX PYRENE HEALTH AND SAFETY INFORMATION

British Standard for Eve Protection is BS2092 Chemical Grade
British Standard for Gloves is BS1651

Product. Ardrox 6325
Aqueous Based Decarboniser

Description
Ardrox 6325 is an alkaline (pIl = 12.1) blend of biodegradable surfactants, alkali builders and
less than 5% N-methyl-2-pyrrolidone. The product is a clear, colourless mobile liquid.

Hazards
- Irritating to cyes and slan.
- Harmful if swallowed.

Ardrox 6325 may be used hot.

Precautions

- Avord contact with skin and eyes.

- Wear eve protection if there is any risk of the product entering them.

- Wear overalls and impermeable gloves.
- Do not swallow the product and do not breathe any spray or vapour.
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FIRST AID

EXPOSURE SYMPTOMS/HAZARD  ACTION

EYES

Irritation. Wash immediately with plenty of water. SEEK
MEDICAL ATTENTION.

SKIN

Prolonged or frequent contact Wash with water. If

may lcad to irritation. imitation persists, seek medical advice.

INGESTION

Nausea. SEEK MEDICAL ATTENTION.

INHALATION If any ill eftects are felt, remove to fresh air and seek medical advice.

Fire Data Ardrox 6325 is non-Hammable.

Storage Store under normal chemical conditions away from acids and foodstuffs.

Spiflage

Hose down with plenty of water to foul sewer.

Waste Disposal
Effluent treatment may only require pll correction followed by discharge to foul sewer.

Consideration should also be given to the amount of suspended solids and ol present in the
wasle as these may require special treatment.
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Cooler Arrangement (100mm) - Refer to Fig. 2002

Dismantlinyg
1. Remove plug (632) and joint (633) to drain cooler box.
2. Disconnect stage pressure gauge pipe fram cooler cover.

3. Remove bolts (673), nuts (676) and spring washers (677 and 678). Withdraw separator (245).

4, Remove nuts (638), bolts (630) and washers {631 and 639). Withdraw cover plate (628)
together with joint (629} and support bush (671).

5. Remove bolts (626) and spring washers (627).

6. Remove nuts (621} and spring washers (622), withdraw inlct cover {602} complete with
tubenest (601). Take care not to damage tubenest. Remove joint (618).

7. Remove bolts (£12), spring washers (616) and withdraw outlet tube (606), complete with joint
{609} and O-rings {(617).

8. Remove bolts (611), washers {615) and withdraw outlet cover (604) together with joint {608).

0. Remove bolts {610), washers (614), separate inlet cover (602) from tubenest. Remove joint
{6071.

10Q. Eemove pressure safety valve (98) and joint (99).

11.  Clean the cooler tubes as detailed on sheet 1360P and examine all components for
serviceability, Renew any components found to be defective. If cooler tubes are replaced the
tubenest assembly must be hydrotested.

Assembly

1. l.ocate joint (608) and outlet cover (604) in position on tubenest (601) and secure with bolts
(611) and washers {615).

2. Locate joint (609) and outlet tube (606) on outlet cover and secure with bolts (612) and spring
washers (616), Fit O-rings (617}

Torque bolts (611 and 612) to 13.6 kgl m {98 Ibf ii}).

3. Locate joint (607) and inlet cover (602} in position on tubenest and sccurc with bolts (610) and
washers [614). Leave bolis slack.

4, Fit joint (618) over studs (620} and joint (825) to transfer flange (180,

3. Place tubenest/inlet cover assembly in cooler box locating inlet cever on studs (619).

6. Fit nuts {621) and spring washers {622} to secure inlet cover leaving nuts (621) slack.

7. Place joinl (672) in recess of cover plate (628} and push support bush (671) into cover plate.
1360PAS3 (BA}
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Arrangement of Cooler - Fig. 2002
8. Place joint (629) over studs {637). Locate cover plate assembly over studs {637) and outlet tube

(006). Secure plate in position with nuts {638}, bolts (630) and washers (631). Leave nuls (638)
and bolts {(630) slack.

9. F1t O-rings {667} in support bush (671). Locate separator {245) in position over studs (673)
secure condensale pol lo valve cage with bolts (6753), nuts (676) and sprng washers (677 and
678). Leave bolts (675) and nuts {(676) slack.

10, Fit bolts (626) and spring washers (627} to transfer flange (180) but do not tighten.

1. I mating faces are not flush before final tightening stresses will be set up which may cause
misalignment. Lightly tighten enuring that mating surfaces are flush.

Bolts {626) fixing inlet eover (602) to transfer flange (180).

Muis {621) fixing inlet cover {602) to cooler box.

Nuts (638) and bolts (630) fixing cover plaie (628) to cooler box.
Muts {675) fixing separator (245) to cover plate (628).

Bolts {675) fixing clhow (669} to separator (245).

o pe T

12, Torque boits (626) to 5.4 kgf m (39 Ibf it).

13. Torque nuts (621) to 5.4 kgf m (39 lbf f1).

14, Torque nuts {638} and bolts (630) to 5.4 kgl m {39 Ibf ft).

15 Torque nuts {670) to 5.4 kef m (39 1bf ft).

16. Torque bolts (675) fixing elbow {669) to separator to 3.2 kgf m (23 1bf ft).

17.  Torque bolts {610} to 13.6 kgf m (98 Ibf f1). Fixing inlet cover (602) to tubencst {601).
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18, Yit pressure safely valve (98) and joint (99).

19.  Fit plug (632) and joint (633) to cover plate.

20, Connect second stage pressure gauge pipe to cooler cover,
21.  Refill cooling system.

List of Parts - Cooler {100mm) Fig. 2002

ltem No. Description Qty. ltem No. Description Qty
S8 Safely Valve 1 669 Transfer Elbow 1
99 Joint 1 671 Suppert Bush ]
180 Transler Flange 1 672 Joint 1
245 Separator 1 673 stud 4
601 Tubenest 1 674 -ring [
602 Inlet Cover 1 675 Bolt 4
604 Return Cover 1 676 MNut 4
606 Qutlet Tube 1 677 Spring Washer 4
607 Joint 1 678 Spring Washer 4
608 Joint 1 1444 Fusible Plug 1
609 Joint ] 1450 Plug 1
610 Bolt 12 1451 Joint 2
611 Bolt & 1457 Themmometer Pocket 1
612 Bolt 4 1459 Joint 1
614 Washer 12 1460 Plug 1
615 Washer 8 1461 Joint 1
016 Spring Washer 4

617 O-ring 2

618 Joint 1

619 Stud 2

620 Bolt 12

621 Nut 2

622 Washer 2

623 Spring Washer 12

625 Joint ]

626 Bolt 4

627 Spring Washer 4

628 Cover Plate I

629 Joint I

630 Bolt 10

631 Washer 10

632 Plug 1

633 Joint 1

637 Stud 4

638 Nut 4

639 Washer 4

667 -ring |
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Cooler Arrangement {100mm) - Refer to Fig. 2003

Dismantling

1. Remove plug (744) and jeint (745) to drain cooler box.

2. Disconnect pressure gauge pipe from cooler cover.

3 Remaove bolts (742), nuts (747) and washers {743) and (748). Withdraw cover plate
{740) and joint (741).

4. Remove bolt (242) and spring washers (243) fixing cooler inlet assembly (240) to
cylinder.

5. Remove nuls (718) and washers (713) fixing inlet pipe (240) to flange plate (702).
Withdraw inlet pipe complete with O-rings {241 and 711).

&, Remove bolts (312) and spring washers (314) fixing separaior (310) to fourth stape
valve cagc.

7. Remove nuts {735) and washers (736) fixing separator (314) to flange plate (702) and
withdraw separator complete with O-rings (311 and 724).

8. Remove bolts (703), nuts (710) and washers (706 and 707} and withdraw flange plate
(702) complete with tubenest (701). Remove joint {703},

9. Remove nuts (716) and washers {717) and separate tubenest from flange plate.
Remove O-rings (714 and 7135},

10, Clean the cooler tubes as detmled on sheet 1360P and examine all components for
serviceability. Renew all components found to be dcfective. If cooler tubes are
replaced 1he tubenest assembly must be hydrotested.

Assambly

1. Locate O-rings (714 and 715} in their grooves and place flange plate (702) in position
against tubenest {70}, Secure with nuts (716) and washers {717).

2. Locate joint (703) in position ever studs (709) and fit tubenest/cover assembly into
cooler box.

3 Secure tubenest/cover assembly with bolts (705) and washers (707), nuts ({710) and
washers {706). Leave bolts (705) and nuts (710} slack.

4. Fit O-rings (711 and 241) into grooves in tlanges of cooler inlel pipe (240) and locate
inlet pipe over studs (712). Secure inlet pipe with bolts (242} and spring washers {243)
to sccond stage cyvlinder and nuts (718) and washers {613) to cooler 1nlet cover. Leave
bolis (242} and nuts {718} slack.

5. Fit O-rings (724 and 311) into grooves in flanges of separator over studs (726). Secure
separator with nuts (735), bolis (312) and washers (736 and 314). Leave nuis (733)
and bolts (312) slack.

6. If mating faces are not flush before final ughtening pipework and cylinders will be

stressed which may canse misaligunent. Ensure that mating faces are flush and lightly
tighten.

1360R/3 B4
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Bolts (242) fixing cooler inlet pipe {240 to cylinder,

Bolts (312) fixing separator (31 to fourth stage valve cage.

Nuts {718 and 735) securing cooler nlet pipe and scparator to flange plate
(702).

d. Bolts (705) and nuts {716} fixing flange plate.

Sa

7. Torque bolts (242) to 5.4 kgf m (39 1bl 1),
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8. Torque boltis (312)  to 5.4 kgf m (39 Ibf i) it 12mm dia.
to 3.2 kgf m (22 Ibf ft) if 10mm dia.

9. Torque bolts (703) to 5.4 kef m (39 ibl 7).
10 Torque nuts (716, 718 and 735} to 13.6 kpf m (98 Ibl 1),

11. Locate joint (741) and cover plate (740) over studs (746), secure with nuts {747), bolts
(742) and washers (743) and (743).

—t—
Torque nuts (747) and bolts {742) to 5.4 kgf m (39 Ibf fi). l’"“r““‘ '
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Arrangement of Cooler - Fig. 2003
12, Fit pressure safety valve (230) and joint (232).
13. Fit plug {744} and joint (7451,
14.  Connect third stage pressure gauge pipe to cooler cover.

15. Refill cooling system.
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List of Parts - Cooler {100mm) Fig. 2003

Item No. Description Qty.
230 sSafety Valve 1
232 Joint 1
240 Inlet Assembly |
24} Q-ring 1
242 Bolt 2
243 Spring Washer 2
310 Scparator 1
311 Joint or O-ring 1
312 Bolt 2(4)
314 Spring Washer 2(4)
701 Tubenest I
702 Flange Plate 1
703 Joint 1
704 Stud 2
705 Bolt 10
706 Washer 4
707 Washer 10
709 Stud 4
F10 Nut 4
711 O-ring 1
712 Stud 3
713 Washer 3
714 O-ring 8
715 O-ting 2
716 Nut 2
717 Washer 2
718 Nut 3
721 Support Bracket (not shown) 1
722 Screw Bracket {not shown) 2
723 Spring Washer 2
724 O-ring |
726 Stud 3
735 Nut 3
736 Washer 3
740 Cover Plate 1
741 Joint 1
742 Bolt 10
743 Washer 10
744 Plug 1
745 Joint 1
746 Stud 4
747 Nut 4
748 Washer 4
1446 Fusible Plug I
1448 Fusible Plug 1
1450 Plug 2
1451 Joint 2
{BA) 1360R/6
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Cooler Arrangement {(100mm) - Refer to Fig. 2001

Dismantling

1. Remove plug (546) and joint {347) to drain cooler box.

2 Dhsconnect air pressure gauge from cooler cover.

3. Remove bolts (187), nuts (188) and spring washers (189).

4 Remave nuts (528) and spring washers (529), withdraw outlet ¢lbow (185) complete with
joint (526).

3 Remave pipe to unloader solenoid.

f. Remove muts (548), balts (542) and washers (543) and (549). Withdraw cover plate (540)
and joint (541).

7. Remove nuts {516}, spring washers {317}, bolts (626) and spring washers (627).

3. Withdraw coecler caver (502) complcte with tubenest (501}, Taking care not to damage
cooler tubes. Remove joint {513 and 625).

G Remove bolts (309) and washers (511) and separate tubenest (501) from coocler cover.
Remove joint (507).

10. Remove bolts (310 and 506} together with spring washers (512). Separate support pin (545).
Return cover (503), joint (508) and tubenest (501}

11. Remave pressure safcty valve (98) and joint (99}

12, Clean the cooler tubes as detailed on shect 1360P and examine all components [(or
scrviceabilily. Renew any components found to be defective. [f cooler tubes are replaced the
tubenest assembly must be hydrotested.

Assembly

1. Locate joint (508) and rcturn cover (503) in position on tubenest (501) and sceure with bolts
(510} and spring washers (512). Fit support pin (545) to return cover and secure with bolts
{506) and washers {5120,

Torgue bolts (506 and 510) to 13.6 kgf m (98 1bf ft).

2. Fit joint (507} and inlet cover (502) to tubenest and sccure with boits {509) and washers
{511y . Leave holts slack.

3. Position joint (313) on cooler box face. Place tubenest assembly in cooler box locating inlet
cover (302) over studs {514).

4. Position joint {541} on studs (544). Locate plate (540) on support pin (545) and studs (544).
Sceurc cover plate in position with lightly fitled bolts (542), nuts (548) and washers {543)
and (549). Do not fully tighten.

5. Secure inlet cover {5302} in positicn with nuts (516) and spring washers {517). Leave nuts
slack.

6. Locate joint (625) in position and fit but do not tighten bolts (626) and spring washers

(627).
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List of Parts - Cooler {100mm} Fig. 2001

Item No.
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308
309
310
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Item No.

514
315
516
517
526
527
528
529
332
535
540
541
542
543
544
345
546
547
548
549
625
620
627
1446
1451

Description
Stud

Stud

Nut

Spning Washer
Joint

Stud

Nut

Spring Washer
Plug

Joint

Cooler Support Plate

Joint

Bolt
Washer
Stud
Supporl Pin
Plug

Joint

Nut

Washer
Joint

Bolt

Spring Washer
Fusible Plug
Joint

Rl Sk Gh4
543 SkT

549

S48
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Arrangement of Cooler - Fig. 2001
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7. Locate joint {526) over studs {527).

8. Locate outlet elbow (185) over studs (527} und fit joint {186) between valve cage and outlet
elbow. I'it bolts (187), nuts (188) and spring washers {189). Fit but do not tighten nuts (528)
and spring washers {529).

9. [f mating faces are not flush before final tightening siresses will be set up which may cause
misalignment. Lightly tighten ensuring that mating faces are flush.

Bolts (187) fixing outlel elbow {185).

Bolts (620) fixing nlet cover to first stape valve cage.
Nuts (516) fixing inlet cover to cooler box.

Nuts (528) fixing outlel pipe to inlet cover.

pp oo

10.  Torque bolts {187} fixing outlet elbow (185) to 3.2 kef m (22 1bf f1).

11. Torgue bolts (6206) fixing first stage valve cage o inlet cover (302) to 5.4 kpf m (39 1bf [¥).
12. Torgue nuts (516} fixing inlet cover te cooler box to 5.4 kgf m (39 Ibf fi).

13.  Torgue nuts (528} fixing transfer pipe to inlet cover to 13.6 kaf m (98 1bf 1)

14, Torgue balts (509) fixing inlet cover to lubenest to 13.6 kgi m (98 1bf fi).

15. Torque bolts (542) fixing cover plate 10 coovler box to 5.4 kef m (39 Ibf fi).

16. Fit pressure safety valve {98) and joint {99).

17. Fit plug (546} and joint {347) to cover plate.

18. Conneet first stage pressure gauge pipe to cooler cover.

19.  Conncet unloader solenoid.

20, Refill cooling system.

(BA) 13605/6
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Cooler Arrangement {100mm) - Refer to Fig. 2004

Dismantling
I. Disconncct 4th stage pressure gauge pipe from cooler cover.

2. Remove plug (839) and'jc:int (840) to drain cooler box.

3 Remove nuts (833), bolts (837} and washers (834 and 838). Withdraw cooler box
cover {835) and joint (836}

4, Remove bolts (307), nuts (830) and washers (813 and 308). Withdraw cooler inlet pipe
assembly (305) and O-rings (811).

5 Remove nuts {849) and washers (820), disconnect flange of outlet cover (815) from

separator celumn. Withdraw outlet cover (815) from separator column. Withdraw
outlet cover and O-rings (816).

. Remove bolts (805}, nuts (810) and washers (807) and (828). Withdraw cooler cover
flange plate (802) together with mbenest (801). Remove joint (803).

7. Separate tubenest frem cooler inlet cover and withdraw O-rings (831 and 814).
8. Remove pressure safety valve (298) and joint (300).
0. Clean the cooler tubes as detailed 10 sheet 1360P and examine all compoenents for

serviceability. Renew any components found to be defective. If cooler tubes are
replaced 1he tubenest assembly must be hydrotested.

Assembly

1. Locate O-rings (831 and 814) in tubenest {801]).

2. Locate cooler cover flange plate (802) over studs (812 and 818) apainst mbenest face.

3 Screw put on one of studs (818) to grip tubenest against cover. Fit joint (803) to
cooler box face. Position assembly in cooler box with inlet cover located on studs
{809,

4. Secure assembly by fitting but not tightening bolts {805), nuts (810) and washers (807
and 828).

5. Fit O-rings (811 and 306) to cooler inlet pipe assembly.

6. Locate inlet pipe assembly in position and secure with nuts (830), bolts {307) and
washers (813 and 308). Do not tighten nuts {830) and bolts (307,

7. Remove assembly nut {paragraph 3 above).

8. Fit O-rings (B16) to outlet cover assernbly {815) and locate assembly in position.

Secure with nuts (849) and washers (820) but do not tighten nuts (849).

9. If mating faces are not {lush before final tighlening, pipework and cylinders will be
stressed which may cause misalighment. Lightly tighten nuts {830), bolts {307) and
bolt fixing outlet pipe Lo separator column ensuring that all mating faces are flush.
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10. Lightly tiphten bolts (B05) and nuts (810).
11.  Torque separator column - outlet pipe. Bolts as follows:

If 12mm dia. to 5.4 kegf m (39 ibf f1).
il 16mm dia. to 13.6 kef m (98 1bf f1).

12, Torque nuts (849) to 46.5 kef m (335 Ibf ft).

13, Torque nuts (B30) to 46.5 kgf m (335 Ibf fi).

14, Torque bolts {(307) to 5.4 kef m (39 Ibf ft).

5. Torque bolts {(805) and nuts to 8.5 kgf m (39 1bf fi).

16.  Fit joint {846} and cover (835) and secure with bolts (837) and washers (838), nuts
(833) and spring washers (834).

Torgue nuts and bolts to 3.4 kgf m {39 bl i)
17. Fit pressure safety valve (298) and joint {3000,
18,  Fil plug (839) and joint (840).
19, Conncct 4th stage pressure gauge pipe to cocler cover.

20. Eefill cooling system.

(BA) 1360T/4
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List of Parts - Cocler {100mm} Fig. 2004

Iltem No. Description Qty.
298 Safety Valve 1
L1t Joint 1
305 Inlet Assembhly 1
306 O-ring 1
307 Bolt 2
308 Spring Washer 2
801 Tubenest 1
802 Cooler Flange Plale 1
803 Joint 1
805 Bolt 10
507 Washer 10
809 Stud 4
g10 Nut 4
8t1 O-ring 1
812 Stud 4
813 Washer 4
814 ()-ring 3
815 Outlet Cover 1
ila (-ring 1
818 Stud 4
820 Washer 4
828 Washer 4
B30 MNut 4
231 O-ring 1
832 Stud 4
£33 Mul 4
834 Spring Washer 14
835 Cover Plate 1
836 Joint ]
837 Bolt 1G
838 Washer 10
839 Plug I
840 Joint 1
840 Nut 4
S0 Final Air Separator (not shown} l
03 Bolt {not shown) 4
o904 Nut {not shown) 4
O35 Spring Washer 4
1350 Thermometer Pocket 2
1351 Joint 2
1352 Plug 1
1353 Joint 1
1440 Plug 1
1441 Joint 1
1446 Fusible Plug 1
1448 Fusible Plug 1
14350 Plug 2
1451 Joint 2
1480 High Air Temperature Switch 1
1481 Pocket 1
1482 Joint 1
1483 Plug 1
1484 Joint |
{BA) 13607/6



WATER JACKET SAFETY VALVE

Pressure Adjustment

The valves are filled with a suitable spring and set to relicve at the desired relieving pressure
before leaving out works, the set pressure being stamped on the body. Should any alteration
be neccessary, the adjusting screw on lop of the valve should be screwed in a anti-clockwise
direction to decrease pressure.

Maintenance

When the valves leave our works they have been carefully set and tested (using compressed
air) to ensure that the seating surfaces are perfect. It will be appreciated, however, that in
service, and when the pressure in the vessel is near to the sel pressure of the valve, the
clamping force between the seating surfaces is very light and that any forcign matter lodged
between the two surfaces will cause the valve to leak. Particles lodged on the seating surfaces
are therefore the first thing to look for in case of a leaking valve and it is usually sufficiem
to clean the seating surfaces and reassemble. If, however, the scating swfaces have been
damaped by the foreign matter, it will be necessary to relap. This should be done with a fine
lapping paste and withoul exerting undue pressure. Care should be taken to see that all the
lapping compound is carefully wiped from the seating surfaces and from the bore of the valve
before rcassembly.

Maintenance sheet available on request.

Specification i
(EmN
= 10
Part | Name of Part Material I LN
No. O R ™ \
K = Y] !
§ :
1 Seat Gunmelal {", d T !
) g
-
2 Valve Gunmetal | E . 8
3 Body Gunmetal b
. ] ————
4 Spindle H.T. Brass ﬁ B
'.._-'jj
5 Spring end plate | Brass E ?j ' 5
’/..-
6 Spring Steel - zine plated % ”
" el 4
7 Adjusting screw | Brass : T D ffg?
g K|
8 Lock nut Brass | K %
- % 5
G Lever Bronze ' ] 5
10 Dome {unmetal ]
The construction of the 2%%", 3" and 4" sizes ! N 1
of valve is slightly different from the cross
section shown.
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HC SERIES
OPEN IMPELLER PUMPS

Description

Introduction -
These pumps are honzontal centrifugal units with an open impeller of the non-clog type. They
are designed for capacities up to 25 m'/h.

Pumps Type B50 x 50 HC
These pumps consist of an inner cover, which 15 bolted onto the electric motor, and a casing
which houses the impeller which is keyed to the motor shaft.

Shaft sealing is by mechanical seal.
Installation

Pipework
All pipework should be constructed so that pipe strains are eliminated and the unit protected
against frost.

Pipe fittings must fit casily without strain and suction and discharge pipes must be supported
independently near the pump so that no strain is fransmitied to the pump casing. The bore of
the suction line must NOT be less than the pump.

Suction piping must be absolutely air tight and as short as posmble avoiding bends and
elbows. Also, frem one to two sizes larger than the suction opening of the pump is
recommended if the suction line exceeds 15m (50ft) in length and care should be exercised
in laying to climinate loops which create air pockets. [f possible, check with water pressure
for leaks.

Direction of Rotation

{)n initially starting the pump, ensure that it is running in the direction indicated by the arrow
on the pump body. If the direction of rofation, the wiring connections at the motor terminal
hox must be reversed.

QOperation

Checks Before Running

Before running the motor for the first time after installation or maintenance, proceed as
follows:-

1. After initial installation, flush out the preservative liquid contained in the pump.

2. Fill the pump with the liquid to be pumped.

3. Rotate the pump manually through at least one revolution te ensure that the pump is
{ree 10 rotate.

4, Cheek that the motor bearings are lubricated as detailed in the motor manufacturer's
handbook.
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5. Linsurc that the suction and discharge line stop valves are in the "Open" position.

6. On initially starting the pump, ensure that it is rotating in a clockwise direction when
viewed (rom the driving end of the shaft. If rotation is incorrect, reverse any two
wiring connections at the terminal.

Priming

The pump can be primed by filling with the liguid to be pumped. The installation of a tee in
the discharge line just above the pump will provide a means of filling. Remove the priming
plug and pour liquid through epen branch of tee until pump and suction line are completely
filled, then replace the priming plug and start pump.

Starting Pump
Cbserve the following when starting up the pump for the first time:

1. Tum pump over by hand to make sure it is free.

2. Check rotation, which should be anti-clockwise when viewing from the drive end, by
starting and stopping the pump quickly.

3 Priming pump in accordance with instructions under "Priming”.

4, Make sure suction and discharge valves are open. DO NOT START PUMP AGAINST
A CLOSED DISCHARGE VALVE.

5. Start motor.

Regulating Flow from Pump - Pumped Media without Solids

The quantity of fluid delivered by the pump is regulated by opening or closing the delivery
valve to give the required rate of flow. Care must be taken not to overload the motor or
reducc the rate of flow to such a small capacity that over-heating of the pump will ocour.

Stopping the Pump
To stop the pump, stop the motor.

Lubrication
The motor bearings on the B30 x 50 must be lubricated as detailed in the motor
manufacturer's handbaok.

Maintenance

General

‘The 1item aumbers in the text refer to the item numbers called up on the appropriate Sectional
Arrangement included in this Section. When ordering spare parts or in any correspondence
relating to the pump, the umt number stamped on the nameplate must be quoted. Please also
give the drawing and item number and full description of the item required as quoted on the
appropriate List of Parts and Sectional Arrangement drawing.

A complete pump and motor are readily avatlable as standard spares so that should trouble

be expericnced with cither of thesc relatively small items it can be quickly remedied without
interfering with the normal duties of the unit.
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Belore dismantling the pump it is recommended that it be thoroughly flushed by connecting
a clean water supply to the plug tapping (27) adjacent to the suction branch.

Praparation for Dismantling the pump

1. Ensure that the electrical power supply to the motor is switched off.
2. Shut the suction and delivery valves int he system pipelines,
3. Remove the drain plug (27) and joint washer {18) from the pump casing.

Dismantling Pump B50 x 50HC Sectional Arrangement Drg. D5025
i. Remave the bolts securing the clectric motor to its seating, and the nuts, washers and
bolis securing the nner cover 10 the cusing,

2. Withdraw the motor and pump from the casing and remove the O-ring scal.

3. Bend back the locking tab of tab washer and remove the impeller screw, tab washer
and O-ning.

4. Tum the impeller so that the jacking holes are horizontal, as shown on the Sectional

Armangement drawing, and screw in the twe jacking screws to withdraw the impeller.

5. Withdraw the stationary part of the mechanical seal from the inncr cover and the
rotating parl Irom the impeller.

6. Eemove the nmats and spring washers and remove the inncr cover from the electric
molor.
7. Remove the peel-ofl shim, and the liquid thrgwer.

Assembling Pump B50 x 50HC
1. Position the liquid thrower on the motor shaft and the inner cover on the motor. Fil
the spring washers and nuts.

2. To determine the amount of shimming required between the impellcr and motor shaft:

a. Position a new peel-off shim in the bore of the impeller.

h. Line up the keyway in the keyway with the key in the motor shaft and press
the impeller onto the shaft at the same time guiding the liquid onto the
impeller hub.

C. Place the tab washer on the impeller screw and fit the serew on the stud; fully

tighten the screw but do not lock it at this stage.

d. With the aid of a set of feeler pauges, measure the gap helween the
rudimentary vanes at the back of the impeller and the inner cover. This
dimension should be 0,457 £ 0.076mm (0.018 + 0.003in.). Subtract 0.457mm
(0.018 1n.) from the measurement obtained. The resultant fipure is the amount
of shimming that it is required to remove from the peel-ofl shim.
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NOTE: Each lamination of shim is 0.076mm (0.003in.)
¢.g.  Clearance measured 0.76Z2mm (0.030in.)
Deduct 0.457mm ((.018in.)

0.305mm (0.012in.)

Therefore the amount of laminations to be removed from the shim is 0.305mm
{0.012in.) or 4 laminations. A new shim 1s 20 laminations or 1.524mm
{0.060in.) thick.

€. Remove the impeller screw and tab washer and withdraw the impeller as
detailed in Dismantling Pump, sub-para. (4).

3. Smear 1he inside of the impeller bore with grease.
4, Fit the mechanical seal as (ollow:
a Remove the cup rubber from the ceramic seat and apply liquid seap to the

internal diameter of the cup rubber.

L. Slide the ceramic seal half way into the cup rubber. Lubricate the outside
diamcter of the cup rubber and also the bore of the recess in the inner cover,
which locales the stationary seat, with liquid soap.

c. Feed the cup rubber and ceramic scat into the recess and press mto position
ensuring an gven pressure over the whole of the ceramic seat face. Make sure
that the cup rubber and seat are pressed fully home.

d. Stand the pump, less casing and impeller, verhically with the impeller end of
the shaft uppermost.

e Ensure that the impeller adjusting peel-off shim is in position on the shaft end.
f. Lubricate the bore of the bellows with hiquid soap.

L Position the carbon face of the rotary assembly on the ceramic scat face.

h. Centralise the liquid thrower arcund the shaft.

j. Apply liquid seap W the cutside diameter of the impeller hub.

k. Pass the impeller hub through the seal spring and carefully feed the taper on

the hub through the bellows.

. Line up the keyway in the impeller hub with the shall key, locate the bore of
the hub with the shaft end and push the impeller fully onto the shafi.

3. Carefully position the liquid thrower on the impeller hub,

&, Secure the impeller with the impeller screw and tab washer. Lock the screw with the
tab washer.
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7. Place a new O-ring seal on the inner cover and position the motor and pump assembly
on its mounting and secure the inner cover to the casing with bolts, washers and nuts.

8. Fit the bolts and washers sceuring the motor 1o 1ts mounting.

List of Parts - Pump Type B50 x 50 HC

1tem No. Description Qty.
1 Casing 1
P Inner Cover 1
5 Impeller |
B Impeller Screw 1
10 Liqud Thrower 1
11 Peel-off Shim 1
14 O-ring (Impeller) 1
15 O-ring {(Casing) l
16 Crane Mechanical Seal Type 2 BRICI/N |
17 Tab Washer 1
19 Bolt 6
20 Nul i}
22 Stud 4
23 Nut 4
25 Spring Washer 4
27 Plug 1
28 Joint !
29 Stud 4
30 MNut 4
31 Key - Impeller 1
14 Washer b
38 Jacking Screw 2
50 Motor 1

1360YA/S (AD)
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THIFMJET LTS
CQNTEGLE
SWITCHES s ¥ALWAY
SAPETY COMINCLY

HIGH WATER TEMPERATURE SWITCH

1. GENERAL

The tampeature switch is supplied with a thermal weall or slip
coupling. and is maunted by ingerting the temperature sensing
#lement intg a properly located ppe boss, Care should be taken
k0 position the switch 2o that access to koth front and rear
switch covers 15 afforded.

Hemoval of the front cover allows access for adjustment of the
temparature setting, Remaoval of the rear cover ineamsst tha con-
duit connection bonnet), allows access to the microswitch ter
minal connection {see note 4 — Winngl.

2. INSTALLATICN

Temperatura Connection

The switeh roust be located so that the Yemperature sensing

glement is well o the fluid stream — this is particulardy so for

oils and gther viscous fluids Avold instailing the switch in 2

large 'T" ar at the end of a piping manifold which has fiftle or no

circulgtian. It is important to keep the temperaturs gsansing ele-

ment out of air pockets.

When the slip coupling i$ required, it is supplied fitted to the

temperature switch. Designed for direct connection to pipe-

work, it allows rmotation of the temparature switch for bast

ingtallation position ang immersion level adjestment of the tem-

perature sensing element Mo atempt should be made to

remove 1he coupling from the unit

Far a switch with a slip coupling, ensure that the fluid seal nutis

tightened after proper positioning of the temperature sensing

elament to prevent leakage of the sensed fluid,

NOTE: \When the thermal wells are supplied sepamately it is
necassary 10 use heat transfer compound, part no.
40081, to reduce temperature lag.

3 ADJUSTMENT
Switches normally leave the factory pre-set to customer
requirements, the settings being stamped on the nameplate. |n
these cases the scale plates are set for rising or falling condi-
tiens ag requarad. For unset switthes the scale plate s setfor ris-
my conditions. Should it be necessary 1o resst or cafibrate the
switch the following procedure should be carned out
{NOTE: the scale plate refars to SW1 serting only)
a) Remove frontcover, securing screws and washersitermns 1, 3
and 8.
[MOTE: seréws are captive in cover = ng attermpt should be
made o remaoye screws from cover)
bi Loosen grub screw, item 23.
el Turn adjuster. item 19, to obtain awitching at approgmately
mid-range. Tumung to the right lowers the set paint, to the
baft raises the set point
dt Loosen =cala plate securing screws, item 21, and position
scale plate, item BB, so that the seting {rising or falling as
required] 5 shown opposite the indicator, iterm 20, on the
adjuxter. Retighten screws, item 21,
{NOTE: do not avertighten screws, item 21.)

F1430 Single Step Temperature Swrich

al The required setting may now be obtained by wrning the
adjuster 1o indicate setling an the scale plate,

B} Tighten grub sceews item 23, 1w lock adjuster.

{AA)

INSTALLATION INSTRUCTIONS
AND SERVICE KIT DETAILS

for MODELS 4140D & 4140E

1 Step & 2 Step Temperature
Switches

4140F Two Step Temperature Switch

3] Set5W) to the lower of the two set points as for Single Steg
Switch,

bl Set3W2 by adjusting the screw S on lever T2, Tum screw to
the left o lower the sefting, to the right 1o raise the
setting.

MOTE: whan changing the lowsr temperature setting
[Swatch 1), the higher setting [Switch 2] will also
change. relative to the loyer satting, mamntaming the
same temperature difference. If the higher setting
(Switch 21 only is readjusted. the lower sermng
(Swntch 1) nomnally remains unaitered.

4. WIRING

Terminal connections are shown on the label artached o the
inside of the rear housing cover An earth termunal s
provided.

5. SPARE PART SERVICE XIiTS

Spares Kits are availablte for thege models, ie Part Mo
440481 for Model 41400 and Part Mo, 440491 for
fMaodel 4T40E and full details of Kit contents are listed overeaf.
Flease quote the Switch Model Mo, and Saral Moo in full,
together with the Service Kit Part Mo. required when ordening
spane parts.

6 AEPLACEMENT QF MICROSWITCH ASSEMBLY

The spargs kit containg a complete replacement micrggwich

and laver assembly for ease of maintenange. The fitting of this

assembly is a5 follows and ingludes nonmal microswitch adjust-
ment should the contacts fall o change over carractly.

8 Remove fromt and rear covers.

B Aemowe items 5, 6, 7. % and 8.

¢] Remowve scraws, item 13 and 'O rings, iterm 12, and remaove
mecroswitch assembiy.

dl install the new microswitch assembly and replaca itemsg 12,
13. 8, 5.7 6 and 5 camectly.

e] Connect SW1 microswitch “comman™ (1] and "make faii-
ing” (3] terminals in sefes with a power supply and test
lamp. {NOTE: both “make falling” terminals on 'H' or O
switches.)

The lamp should light If it fads 1o do so see note Gh,

fi Mowve the microswitch lever, ref. T1, to release the micrg-
switch plunger; the test lamp should go out

q) Slowly release the prassure an the lever, ref. T1, allpwing it
to retum o its original position; the test lamp should
light up.

hy if the test lamp does natlight up, maka sure that tha not, ites
17, i& not in contact with tha lever TV, adjust if necassary
using adjuster itemn 19, Check and adjust the scale plate
necessary] angd the temperature setting [see secoon 3}

N For the 4140E Tweo Step Switch check the higher temper-
ature seming repeating notes ¢} ta gb for SW2, moving
lever T2,

k] Adjust seming of SW2, # necessary accoming to gection 3.
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SERVICE KITS

@@@@@@@@@ All AMOT Series 41400 & 4140F Temperature Switches cany an identification plate per-

@E_ B I| Lo manently stampad with the Madel No. specific te that particular switch, AMOT Sales Formn
@ ; Ne EP37 provides full details of specification description, ie microswitch type, temperature
T range, finish, adaptor etc applicabla from which an appropriate SERVICE KIT PART NO. can
(- be devised from the fallowing tables. The SERVICE KIT contains all spare parts considered
S useful for all minor repairs that can be carned out on-site without need of special

tools.

opeY

Sendca Kit Part No. Construction:

for MODEL 47400 . ... 44048L
for MODEL 4140E .. .. 440491

G
=
" Tabts A | Table !
g No | Mlicrcawatch type Na | Tharmal Wwell npe i
@ 1 F l Spiit Contast o Mone figed
L2 H | Doubis bresk 1 Yn BSP ar NPT
3 4 ! Harmatically zealsd A F] ¥an ASP o NPT
4 K ! St Low maet differsmnal | a High tsmperaturs {Aange &)
Wirh Thermal wall L1 L High d.c rabng 4 M0 a 1.5 mm
L] Q| Doukks boeak (Hi temp)
7 A Wibraugn/shock resis@nt
a 5 a5 ¥_ gaoto plated contacis
5 0¥ at . gia plarea contacia
T Service Kit contants:
i 3
iy = )
@-H: I RB’::E““ Itern Pare Ma | Quantsy | Descnpiion { Femarks
& et e
) — E T z 41555 2 Gasheu Housing caver
& v 5 | 08581002 2| Lecknut 2@
'—L_ @ B A0907 1 - Wasaer, shakeproof 484
E_ E e = 7 4505 1 Washer. cup, terminal
s :| 4006 001 3 Washer., sprng 4 B
12 254 2 "B Ring
- 13 40893 U001 z Scraw
21 426890001 2 Screw
22 422511001 i Nylan Ball
23 4087000085 1 Samw Grub
¥ 41958 1 Gazhel condyit bornat
: 38 4895001 2 Screwr H
[ 78 A8 TOMDD 2 Semw I Table & Mos 1.3 ord
ki) 40870 00a 2 Semw Tanle £ Np 2
b 400481 ! 1 Tub# of Haat Transfer Cempournd | Table © Mot 1.2 ar 4
The SERVICE KiT will also contain 3 MICROSWITCH ASSEMBLY as below.
T
M‘;‘:“‘E for MODEL 44400 | dor MODEL 4140 Oy | Rermarks
a2 Lo 42721401 1 Tabla & Mo |
a2 A2 ¥ 2802 A2TI1%AD2 1 Takle & Mg 2
a2 A2 EIGA 4232100 1 Tabda A Na 3
32 42721 WA 43727 ¥aga 1 Tabim & Ho 4
32 472721 %305 42717 K405 1 Table & No &
a2 A27 2 K306 42721 38408 1 Table & Mo 8
3z 426214307 a7 21 %407 1 Taoke A Mg ¥
az 427215308 42721 408 1 Table & Ne B
a2z 42721 K309 a3t X409 1 Table A Mg 9

AMOT dasigns and tests all its products to ensure that high quality standards are met For good pro-
duct life, carefully follow AMOT s installation and maintenance instructions: failure to do so could
result in damage to the equipmaent being protected or controlled.

When communicating with AMOT reganding operation of a cantrol always quorte the Madel Mo, ang
Senal Ne. If ordening service parts, also include the Descriplion. Part No. and quantity desired. IF any
pans are ordered by Reference No. anly, please aiso include 1he Fenm No., Rewimion Mo, and date of
this Brochure,

Showing temp. renge §
bi-metalhg disc element 3ssembly

FORM IP37 : REV.O: JAN 1984

[SALES OFFICE FOR EUROPE REFRESENTED BY:
AMOT CONTROLS SA.

Chemin de |a Tavallaz 25

CH-1816 CHAILLY {Montreux] Switz.

Tel; {021} 64 11 41 Tix: 452109

FACTORY AND UK SALES OFFICE

AMOT CONTROLS LTD
Western Way, Bury 5t Edmunds,
Suffolk 1P33 352 England.

Tel: 0284-62222 Tix: 81283




INSTALLATION INSTRUCTION - WATTS TYPE NEMA 4X FS20 FLOW SWITCH |

GEMERAL APPLICATION:
— For agoors oF culdoors Nstallation ot high hurmidity reguiring wWalgTignt. JUSINQNT ANG COrrOaMT 788 51ant Ncins ures.
TYPICAL CONDITIONS.

— Equiprnent splashing watar — Leakage or hase diracted water
— Seepage of water — Severe geparal condenzation
IMPOATANT:

Elacirical ins1atiawon must be performed by a guakitiea person and in accordance with ail Igcal codes ang ardinances,
LOCATION:

Floww switch shoud ba instailed in horizontal or vertical sectian of a RipE o U8 whergthere 1535 aight run of at least 5 prpa diametess
SN a3cn sida.

S

MOLUNTING:

Floww swich shm_uid bes inszalled vertically and Uprignt in tees or welded fittings as shown, Mount flow Switeh 10 pasinon, 5o that paodla
aszemily is at right angls to flow. Ther stamped amrow on battgm mounting plate and arrow 12bel an side of casting must both pamt in
samwe directaon as flow,

INSTALLATION: Suppiied pacdies conforms 10 ASTM tee standard 2nd should be rimmed to Qipe size in wihich 1t is g be used
a5 indicated in paddle iength salkechion (abie.

PAQDLE LEMGTH SELECTION TABLE

“L" reteta 10 triny length in tabis.

g T e T ) I
| TMEIEE | PADOLE .‘ APDCLE L ' ,r'_'i
’ |1'=|".1' |1“'5l¢n-I | !
1 1 17 Sopreerd & \ —— F 3
I-lra= | [REE R P |'| ;meu i L 1108 F
E'I-I.*’T" II-'I.‘2'|1-I.I'I"4 I"i i’;w“l | o i : ! i
i - !2"-1':I‘ |;:m‘5‘! 1. Zrw— & i L1o8n ' |
Ez-l—'r .:'.-Hz'-z.wz'n'! ﬁﬂ:ﬁ iy ST 4 FE LI i I&”‘
IL E:r'-.r-:- I m , 71 B Seprmee I IR oy [ I
] R e
s | ! | Emmromet uche by G4 ! ‘
] i | smmreeow— | e | -
ACTUAL SIZE TEMPLATE
7 , (Y k) 1 Y y 4
L i Yy I | \ 4
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[  ADJUSTMENT A, LOW SENSITIVITY A

: TO ADJUST SETTING, FOLLOW
A OR B INSTRUCTIONS. BE
SURE FLOW SWITCH COVER 1S
REPLACED BEFQORE LEAVING
JOB,

1. REMOVE SWITCH COVER. l
2 FOR FINER SENSITMTY. TURN |
RANGE ADJUSTING SCREW |
LOCKWISE. LOCATED ON LEVER
NEXT TO MICROSWITCH.

8. HIGH SENSITIVITY

1. REMOVE SWITCH COVER,

2. FOR HIGHER FLOW RATE, TLRM
RANGE ADJUSTING SCREW
CLOCKWISE. LOCATED WITH
ADJUSTING SPRING.

! 3 FOR LOWER FLOW RATE. TURN

L 4 COUNTER CLOCKWISE,

1360ZC/t {AD)




FLOW RATES REQUIRED TO ACTUATE No. FS520 FLOW SWITCH IN HORIZONTAL PIPE
Flow raias i U5, gaflans per minie (GFM), Yalooity in fael gar secand (FPS).
"Equipped wilh sxtended paddle tnmmad 10 pipe size

( Pipe Sige in Which ' ! | ™
Flaw Swich Instalked 1" L L ra i M I *a ! +E" *e
e ACTIVATION GAM | 32 ] B! I 1372 e oD 190 a0 g0
sctory ar — - — - - -
il FLOW FPS 2aF ¢ e 52 z 192 | 00 . 09 | oee
Flow Setting CEACTIVATION GPM 20 3t 3.2 i ag | 2o 180 | 9.0 e
NOY FLOW FRS @ o077 @ o7l 0,85 079 a4é | 52 | G50 | a4r 04
ACTIWATION GPM 1ME B0 190 341 5.2 320 : 1§ e ‘BB
M : Law T Epg ° 142 ' Jom T 11 224 226 ' 135 185 184
4 DEACTIHATION ‘ GPM 8.5 146 151 29.2 2 /. meQ 920 230
L NO FLOW [ FPS iz8 323 244 285 ‘88| 2| ceT 148 | 137 |

“FlLO AATES FCA THESE SLEES ARE CALCAATED,

EtECTRICAL INSTALLATHIN:

Watertght and gusitight installanons reguird the yse of nged galvanized metal condut and fttings Temperarure exceeding 130° F
requires glecaical winng insation rated at 752 C ar 1679 F. Sedoor required made of oparanon and electrical v wire m actaraance wih
appropriare dagram. Cover flange sgraws should be torqued to approdmataly 30-40 inch pound. Fotlowing mecnancal and slectncal
instailation. test flowe switch lor desired operation.

@ WIRING INSTRUCTIONS @
(]
Electrical Raling Schematics of Ng. F5 20 Qperation
" Motor Duty 120 MAC. | 20QYAC. | - S —
| Full Load TA4AFL * ATAFL — - — —
{ Locked Rotor M4AFL ; 22AFL — —* -
M V¥ DG - 240 VDG _ :
| &3 Amps. . Q.15 Amps, 3 0] O B R, T o
N PILQT DUTY: A.C. 125 VA, 120-240 V¥ ) FLOW NG FLOW
f ™ f “,
L ““‘_‘T LINE T LNE
1: 'L_J,_:s_ai':_;__ woti | 4:21;__1 wri | .
: ' | == R
i | ——
5 e
. l———i !
I D! o
[ wOAD LaAD Lo
. F_lq.. 1 ) i F'fq‘ ) ) E-ﬁt.;’r

1 Flow Switch used [0 sound Slarm. 1git $igaal. a8luana relays or starter swilches
tar morors, pumos. ArC. when Now oceurs.

2 Flow Switeh cied 0 S0uE JIARM, gnt Signad, acluale felavs ar $1arer switches
laF mater s, pumos, e when 0o flow otours.

VERTICAL PIPE INSTALLATIONS:

Flgw rafes for vertrcal installanons are not available. however the FS20 qenerathy operates sansfactory when installea rm a varnea|
mpE wirh either umward or aownwarsd flowwr grovidea tnerg s no amaouont of dirt of Sediment o the waler, [norder 1o confirrm satisfactory
ooeralgn, it 15 amasable 1o ngld the FE20 0 posmion 1o be rstalied and manually cnack Tor na flow” swirch operaton by hand
asperation of the pacdler

REFAIRS AND REPLACEMENT

2ADOLES AND COWER MAY BE REFLACED 1N THE SELD. OTHER FIELD REFAIAS MUST NOT BE MADE. REPLACEMENT FLOW SWITCHES MaY SE
JBTAINED FRORM THE NEAREST WATTS REGLILATOAR STRIBUTOR JR WHOLESALER WHEN ORCERING A AEPLACEMEMT SWITCH. SPECIFY
PROCLCT YNOMBER AS SHOWN ON THE FLOW SWITCH.

REPLACEMENT + | JNDERWRITER'S
KIT NUMBER DESCRIFPTION LABORATORY ™NC. LISTED
AK FS10-3-3 1.1 PADDLE

AK £310-6 8" SADDLE * i’;g’g%'iﬁlgmﬁg.‘éﬂaa 5 REGULATOR

qK FRP-218-3857 T RING -

Ak, FRP.1Z4 O RING o MAXIMUNM PRESSURE 175 RS WATTS REGULATOR OF CANADA LTD.
AK PRP 152 5" AING + MAXIMUM TEMPERATURE 3pQes 47 nenian Aeaa. “ooabneige, Ontaria, Canada 4L 3T1

{AD) 4360ZC/2




ESS4AS EBG4AS
SERVICE SERVICE
BLULLETIN BULLETIN
CAUTION — Switch off all powar batore
TYPE sarvicing this equipment.

CLASSE ‘ 9012 TIPO G ATTENTION — Coupss 1'alimentalian
TYP

avant teoa intervention Sur un equipsmant
&hactriqua,

SERIES C ACHTUNG — Vor dam Arbemten am Geral
AlIR PRESSURE SWITCH Natr abschatian.

MACHINE TOOL O ogiars s s
PRESSURE SWITCHES

Class 9012 Type GAWM, GBWM, GCWM
— Adjustable Differential

Class 9012 Type GDWM, GEWM, GFWM
— Non-Adjustable Differential

NOTES:

1 ACTUATIR ASSEMBLIES 4 % & ARE FACTORY ASSEMBLED UMITS aNC ARE NOT
REFAIRABLE IN THE FIELD SEE AEPLACEMENT FART LIST FOR PART NUMBER
OF REFLACEMENT FART

2. AANGE ADJUSTMEMY ASSEMALY &7 15 NOT FIELS REPLACE MENT
S0 NOT ATTEMPT TO AEMGYE

SQUARET)
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EQB4AS
SERVICE
BULLETIN
ELECTRICAL RATINGS
Single Pola — Davices with Type Numbsrs 1-6 inclus|ve
AC Do
HEMA ASD0 KNEMA QEOG R3O0
Eingle Doutble
Yotz Make Break Voits Throw Throw
120-240 | 7200VA | T2WA | 125250 G 28R
240-500 | 7H00VA | TA0VA | 250-800 014 —
Double Pole — Devices with Type Numbars 21-28 Inclusive
AC Dc
NEMA BELX]
Single Doubie
Wolls Make : Braak Volts Thickw TrRrCw
120-240 | 7200WA T20VA  125-250 "EEVEA 1 VA
240800 | FROOVA © 720VA  PSO-E00 L
* NEMA RI00

PRESSURE RATINGS Sane Tables Page 4

TEMPERATURE RATINGS — These devices are suitable lor
continuous use as below, provided that the process lluid does not
freeze and the conditions ol applicalion do not give rise to lhe
formation of fro=1 or ice inside the pressure swhch.

Amibrart Pressure Madia

Minimum: = 26°Ci=13°F
Maximum: =~ 120°C{ + 250°F)

Mirmum; — 257C{— 13°F}
! Maximum: + 854+ 185°F)

ENCLOSURE RATINGS
LE.C. 144 IPGE
HEMATypes 3, 4, 12 and 13
C.5.A Englosure 4

MOUNTING

I 15 not advisabbe to rmount the switch by s pressure connector only.
Sacuraly support the switch through the mounting holes “M™. When
connechng the Swilch 10 the pressure system piping, turn the swilch
o to the pipa using a wianch gn he exagonal bedy of the achuatar,
Do not apply levarage through the switch case. The pressure entry is
lappad 14" paralial pipe thread.

ES84AS

SERVICE
BULLETIN

LISE ON STEAM

Do not use dingcly on steam Sysiems with steam in excoss of 1 bar
[14.5 psig]. Indirect use may be accomplished by attaching a
rmiruntgm of ton feet ol capillary tbing batweoan tha steam source and
the actuatoe, Class 50449 Typa EA-7 steam capillany is recommended,
This permils the usa of sleam op to 17 bars (245 psigh subject 10 tha
maximum alowabke pressure rating and the masimum lemperalurs
rating ol the swilch.

INSTALLATION AND ADJUSTMENT

Wiring — Thie terminals ol the swilch will accept 1.0 12 2.5 mm solid or
stranded copper wire_ Tighten to 6 - 3 I6fin {07 - 1 Nm). Thay are not
suitabbe dor use with aluminum wirg.

Earthing provision is Iront-cantre in the enchosure and marked e

The single pole, double thiaw snap swlich has doubde break sonlasts
offening one normally open circuit and one normaliy closed circuil.
Thagse circuils musl be ol tha sama palarity.

The double pole, double throw snap switch nas aoubl break Lontacls
and ofiers two nomally open circuits and two nomalky closed circuits,
Each pole is electnically separate and can conbrol circuits of opposite
pelaring The contact structure of each pode is double fhrow, double
weak and offers o nomally open and ong normaby ciosed orcuit.
These circwils must be of the same polarity.

The soniact posilions are shown with zero pressune appled.

11?21

r

29
OOUBLE POLE OOLVBLE THRCAY

SINGLE POLE DCUBLE THROW

On type GBWM, GCWM, GEWM and GFWM swilches there is a G
fapped hole [ecated on the side of (he actualor assemiby. THIS HOLE
MUST NOT BE PLUGRGED. On piston operated switchas (iypes
GOWM ang GPWM) drain linas may be hlted 10 dwver! the giston
seepage. Drain line must not be such that any back pressure is
apphed 1o aclualor NOTE; Fluid passage pasl pislen seals s lass
than 2 millilitres par 100,000 oparations.

1 P Commn T R o
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EBB4AS

SERVICE
BULLETIM

SET POINT ADJUSTMENT — The pressure swilch is sat at
the factory 1g oparate at the neminal pressyras marked on the cutside
of the anclosure. 1t is good prachice (0 oycle the swilch 1o dalerming
ma actual operating painis haligra proceading with m-adjusument.
Refar lo the illustration on page 1 lor lecaticn of the adjusirnents.

Prowision is made on {he nameplate ior the uger o mark hig own
satlings.

Aange Adjusiment! — This allects bath operaeting and resetting
points, The selting scals 5 for quidance anly.

For Non-Adjustable Difterential Types GDWM, GEWM, GFWM —
The ranga adjustmant may be used to 38t sithar oparating or reseiing
point and completas the adjusiman sequence. Ta raise the sal pints,
with 1he swilch mounted g3 shown in the illusiralion on pagea 1 and
facing the gwilch, place a flat paded scrawdrivar in tha slots of the
Range Adjustment Nut [A) and rotale rom righr 1o ledt,

For Adiusiable Difterential Types SAWM, GEWM, GCWM — The
rangs adjusiment is used 10 5al tha resatling point on dacraasing
prassure and must be et first, To raise the rasefting paint on
decreasing prassure. with the switch mounted as shown in the
illustration on page 1 and lacing the swilch, plage a Hat bladed
screwdriyer in the siots on the Hange Adjustment Nut [(A] and rotale
frown vigiht 1o e

Switching Ditferentlal Adjustment — Types GAWM, GBWM and
GCWM only — An indepandent adjustment of the pperating point on
INGIRasing pressum 5 prowided on the adjustable  ditferentlal
switches. The adjustment is performed after the resetting point on
decreasing pressurs has been sot by means of Ihe Range Ad|usimant
Nut [A). Adjust by rotating the skolted screw (B clockwise 1o raise the
Qparating point On iNCraasing prassure or Countar clockwise 10 lowear
ihe gperaling poinl, This module is not fited on nor-adjustatde
diteraniial switches, Types GOWHM, GEWM and GRAWM.

EB84A5
SERVICE
BULLETIN
ACTUATCRS
CONSTRUCTION AND MATERIALS

1. HAPHRAGM ACTUATED
The materals in contast wilh the peessure madivm on slandard
switches are as follows:

Types GAWM and GDWM

Hausging — sieal, coppar brazed, zinc plated and passvaled,
Diaphragm — nitrila nubber,

Putsalion Plug — trass.

Types GEWM and GEWM

Connectar and Pulsalion Plata — stpeal, zinc plated and passivated.
Diaphragm and Seal — nitrile rubber,

The matevials in contacl with the pressure medium on Forma 3 and
G4 switches arm ag follgws:

Types GAWM and GEWM
Hausng and Pulsation Plug — stainlass sle typa 316
Diaphragm — ethylane propylene on Form O3, VITONT on Farn Q4.

Typas GEWM and GEWM

Connectar and Pulzation Plete — srainless steel vpe 316,
Diaphragm and Seal — slhylena propylaneg ¢n Form Q3. VITON' an
Fwrr .

2. PISTON ACTUATED
The matarials in contact with the preassure medium on grtandand
switches ara as loliows:

Types GCWM and GRWM

Housing — staindess stesl type 31,

Fiston — atainlaas siesl typa 340,

Diaphragm and Seal — YITON",

Seal Astainer — PT.EE.

Pulaaiion plug — atainiess stesl type 316,

Tha matarigls in contact wilh the pragsure medium an Form Q5 are
the same as on slandard type sxcept diaphragm and seal ard
ettvdens progmylene.

MODIFICATIONS KITS available on Series BE, BG and CG pressure switches.

|
; RDER Tobe usad on
Descriplon Class Type Volis
Pilot Light Kit 9958 PC-27B 125 Al Class 9012 Typa G M
Guge PC-279 250
B558 PC-27R o4

REPLACEMENT PARTS -— Order by spacifying Class, Type and Form as applicable.
MNOTE: These parts will aisg service Senes A and B switches (except PG 265, 266 and 267. See Service Bulletins EBIE AS and EATS AS).

ORDER To ba used on Class 5012
Item | Descripnon Class Typa Farm & FOM e e e e
1 Snap Swilch 9958 PC203-60 Al Types 1 o 6 inclusie
9995 FC203-61 Al Typas 21 10 86incdusiva
2 Diaphragrm Assembily SO0 . PCHES GAWM, 21
- GOWM 1.21
3 Diaphragm S9IB PC-266 3. G4 GAWM-2 20; GOWM-2,22
9958 PLC-267 Q3. U4 GAWM-4 24; GOWM-4,24
4 - Draphragm Acuator Assemby a9up POM-Z88 | P2 Q204 | GAWM-S 25, GDWM-5.25
. ncludes Gasket 8558 PCOM-269 | P2,03, Q4 | GAWM-626; GDWM-5.26
E Diaphragm Acluator Assambly 5958 PCM-17T 23, 4 GEWM-1,.21; GEWM-1,21
includes Gasket 3394 FOM-17R Q3,24 GBEWM-2,22; GEVWM-2,22
B Pislon Acluator Assermbby =1=1=E PCM-270 Qs P2 GOWM-1 21, GRPWM-1. 21
includes Gasket 5398 PCM-271 o5 P2 GCWM-2 22 GFWM-2, 22
2998 PCM-272 25 P2 GCWM-3,23; GFYWM-3,23
| 9998 PCM-273 Q5. F2 GOWM-4,24 GPWM-4, 24

B Bepdacermant gl light, FHIE

PC-185 | Addwollage of pilgt ight regquired. 24, 125 or 265 volls.

A Il gne of these form dasignalions appears on the pressure swilch nameplate, the 9998 PC number must be complated with that same FORM
desighaln.

Example: A S012 GAWM-2 1akes diaphragm Mo, 95998 PC-266
A SI12 GAWK-Z torm O3 takes diaphragm Mo, 99598 PLC-228 Form O3

* Registered trade mark of Ou Font,
__ GQURRE ]
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ES8B4AS EBB4AS

SERYICE SERVICE
BLILLETIN BULLETIM
NON-ADJUSTABLE DIFFERENTIAL SWITCHES ALL PRESSURES SHOWN IN BARS
Type Hange | Approximale® Max Type Aange | Approximate® ! Max
; i Diffgrential Allowable Ditierential |  Allowable
| Pressure @ i Pressura il
GOWM-1 | 0.014- 07 0.017 7 GDWM-21 | 0D14— Q7 poza . 7
GDWM-2 pory — oA - 0.14 7 GDWR-22 GRF - 28 0.19 . 7
GDWM-4 01 - & - 0.2 16.5 GDWM-24 61 - § 0.28 16.5
EOWR-5 o2 =10 ’ 034 I GDWM-25 Q2 - 10 0,48 ' a1
GDWM-E | 034 - 17 ! 0.6 52 GOWM-ZE | 0.34 — 17 0.8 ; 52
GEWS-1 s - 29 1. 55 GEWM-21 | 08 - 28 4 : 55
GEWM-2 14 - 46 . 1.8 134 GEWM-22 14 = 46 22 138
G- 14 ~ 69 i 3 =10y GPWRE-21 1.4 — B4 i) . 590
GFWM2 | & -200 B 1020 GFWM22 | &  —200 11 1030
GFWM-3 12 - 336 15 1380 GFWM-23 12 =386 25 1380
GFWM-4 19 -620 24 1785 GFWIA-24 15 —62% a2 1725

“Appromimiate switthing differantial al mid range.

ADJUSTABLE DIFFERENTIAL SWITCHES

TYPE RAMNGE DIFFEREMTIAL MAKINLIN
ALLOWABLE
ATMIN, RANGE ATMID, FANGE AT MAX, FIANGE PRESSURESR
GAWM-1 Doi4— a7 Goi7— 014 0017=- 014 02— 014 7
GAWM-2 007 - 28 010 — 055 c1d4 — 055 017- 055 7
GAWM-4 I - 5 017 - 1.0 02 - 14 0.24— 1.0 16.5
GAWM-S e - 10 027 - 24 034 - 24 041~ 24 21
GAWM-E 034 - 17 55 = 34 ' gE2 - 3.4 07 = 34 52
GBWM-1 | 0g - 29 ! o9 - B2 ' 09 - g2 10 - B2 55
GBWM-2 14 — 46 : 1.4 — 80 14 - 50 1.6 — 8.0 138
GOWM-1 14 — B8 : 1.8 - 138 4 — 138 a0 - 138 850
GOWM-2 | 6 —-200 i 58 — 38 72 — as B85 — 3B 1030
GCWM.3 12 =386 11 ~ 83 16 — 83 21 - 83 1380
GCWM-4 19 —B20 165 =131 29 ~-13 28 =131 1725
GAWRM-21 n04— 0.7 p.o02- 0.14 .oee- 014 003- 0,14 7
GAWK-22 007 — 28 0.13 — (.55 019 - 055 0.23- 055 7
GAWWK-24 01 - 5 neE — 10 028 - 10 faz— 1.0 16.5
GAWM-25 0.2 - 10 D4 - 24 048 — 24 0.65— 2.4 31
GAWM-26 034 - 17 072 - 3.4 083 - 3.4 084- 34 52
GEWM-21 0n - 29 12 - B2 1.2 - B2 14 —= 6.2 55
GEWMW-22 14 — 45 19 - 9.0 19 - 90 21 - 490 138
GOWM-21 1.4 — B9 24 - 138 32 - 138 4 - 148 &90
GOWM-22 6 —200 7.7 - 38 95 - 38 11— 38 i 1030
SCWM-23 12 =386 15 - B3 22 - B3 28 - 83 o 1280
GOWK-24 1% ~820 N -1 25 13 38 131 1725
PRESSURE CONVERSIONS
BARE POUNDS FORCE KILO MEWTONS PER SOUARE METRE KILOGRAMMES FORGE
FER SQUARE IMNCH [KILOPASCALS) PER SOUARE CENTIMETRE
bar I fin? kM/m® [KPa) hgifcm’
1 14.5 100 102
DEBY 1 ; 6.89 0703
o1 145 1 0102
9807 j 14.22 §8.07 | 1

@ PRESSURERATINGS WARNING: if ihe pressune switch acluatars ane expased [ syshem of surge préssure gréalarthan the maxmum allowakble pressure lisied,
wakage from the aclualer and’or change in operaling values may resud. Life of any draphragm aciuated switch will be docreased i prassure excapds tha statad
FREkaMUMm range walus. The more irequend the applicabion and ihe greater e value of axcessns pregssune, the more astuartor fife will be decraased.

GQUARET)
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INSTALLATION AND OPERATION INSTRUCTIONS
FOR SEETRU SAFETY VALVES |

INTRODUCTION

Dus copsideration should be taken of climatic, process or other conditions which might adversely affect tha performance
of the safety valve. Insallation must be undertaken by qualified lechnicans and 1o good engunasrin g practice. kn addition,
user’s attention is drawn 10 our joint responsibility 1o ensure that Lhe Health and Safety at Work Act s not contravened by
incorrect installabon, commissuening or servidng.

[t is important that the valve 1o be installed is correct in every aspect, i.e. set pressure, size, material and type ¢ic {or the
application.

STORAGE OF VALYE BEFORE INSTALLATION

Yalves should be siored preferably batween ¥ and 2 C and a relative humidity of less than 75%. Very moist or very dry
conditions should be avoided. If 2 saiely vaive u inslalled alter 3ix months, or maore, of stomage, it oust be subjected o a
functonal 1est befors commyssionung.

Thread protaciors should not be removed until immediately priar io testing or installation, as they aso prevent the ingres
of foreign matter which could harm the valve.

INSTALLATION

VALVE INLET: Under no drourstances should it be possible (o laclate the safety valva from the protecied system. Safely
valves should b mounted a3 closs a3 possibls to the protectsd systen. The connecting pipe should be atraight and as short
as possible. The inlat line 10 the safety valve should have sn effective area of flow aileast equal to that of the safety valva
inler Seetru Limited should be consulted if the wafety valve i w0 be mounted in any posidon other than vertically. The
maxichin pretsure drop through the inlet kine to the safety valve should not exceed 3% of the set poosurs whin the vaive
is discharging at its rated capadity.

YALVE OUTLET: Noisolatng devices shall ba fitted 10 the outlet pipe: Discharge plpes should be sy ahort a4 pousible and
of such a wize that the pressine developed therein wili rot reduce the relieving capacity. Ensurs arrows indicating thw
direction of the flw are painting in the correci directon. The cross-sectional area of the discharge pipe should not e lesy
than the area of the safety valva cutlet.

Whire salety valves are discharged inte a manifold, the manifold oust be capable of accammodating simulianecus
discharge of ali vaives connected {0 the manifeld. Atmospheric discharge or discharge pipes ahould tetminats st alocation
which will not cause 4 hazard to personnel. particular sitention being given 10 hazardous finids or parddes.

GENERAL: Inlet and outlet piping ahculd be capabis of supportiong the safety valve 50 that no unscorpiable schand cal
ioad or vibration is canslited o tha valve, and basufficiently strong Lo withstand U effects of the reacion forces when
tha valve is discharging,
All plpework or prejaury vessels to which the safery valve s cominecisd should be thoroughly ceaned before fitting tha
safety vaive, (o ensury thas fovelgn matier doss not pasa through tha valve. Particular cars should be taken with theuse of
seating compounds and P.TF.E tape Lo ensure that thay do not enter the valve
Atmcspheric discharge valves should notbe painted or coated with sny subslanca which could posalbly obsinact or matrict
free apd full discharge through the vaive Suliabis protection should ba provided o prevent environesental bulld wp of
ingress of foreigm cutier. Any condition that could laad to blodcage of discharge piping of dlscharge ports on safaty valves
must be avoided. Whers appropriste, dischargs pipes should be providad 10 a non-hazard ous lacatlon whire thery is a
possibility of » Hquid head forming io u discharge pipa, a drain should be provided which isads
e to a safe discharge location. To prwvint aunnecessary lifting of the safety valva it ks recommwnded
thak therw is & margin of st lessi 10% betwean the maximum operating pressurs and g s pressure

SEETRU uciuieyvain

SEETRU LIMITED ALBION DOCKSIDE WORKS,
HANOVER PLACE, BRISTOL BS1 6UT.
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FUNCTIONAL TESTING

Once installed in service, valves shoukd be tested at lesst once every six montha o ensure free movement of parts. This
should be carmed oul by operating the sasing gear when the valve isunder a pressure of not bess than 75% of the st presawre.
Where valves are supplisd withoul easing gear, the test should be i accordanse with the full functional eyt desaribed
beipw.

Crue regard must be paid to the safety of personnel Testing should not areaw a hazard, particular aienton beng given to
foreign matter located in discharge outlets.

When valves are insialled in extreme operating environments, ¢.g.:

fa hot, dry, dusey or high humidity areas,

(b} oil, tar or gumming daposii,

(c) sand, grit. sarth, cemnt {Construction, quary or Mmilar sitesd,

d) pollution Lladen stmosphere {chemicai works),

{x) any area whare the valve can become contaminated with foreign matier likely b absiruct fres
and full discharge itheough the valve,

the requancy of tesing st be incressed.

THE FREQUENCY QOF TEST MUST BE ESTABLISHED BY THE USER TO SUTT EACH INSTALLATION OR PROCESS.
ITIS RAPORTANT THAT DISCHARGE OUTLETS OF THE SAFETY Y ALVE HE KEPT N A CLEAN CONDITIOM, FREE
FROM DEPCSITS OR BUILD UF OF FOREICN MATTER

FULL FUNCTIONAL TEST

Safety vaives should be chcked every 11 cumithe ior cormest functlon and test of set prassiare, full fow and kst pressures,
Ideally the valva should ba removed from the system and tested on specific et aquipment. Before dizmantling any
pressurized components the systen must ba elfectively isolated froem all sources of pressure and completely venied to
stnosphers. When salety vaives are takan oyt of service, cars onust be taken that the plant remains stcurs. Parallel or
replacement safety devices of at lessl the same capadiy mupt be provided. Whers 2 safely valve doss not meel the
specification it oyast be rafurbished, or replaced. If the valve is nod funetlonlng axrectly, ie. oisy or ‘hamunering’ refer to
Seetru Liited.

WE RECOMMEND THAT ADJUSTMENTS, MAINTENANCH AND REPAIR OF SAFETY VALVES, INCLUDING
CHANGES TN SET PRESSURE, SHOULD ONLY PE FERFORMED BY SEETRU LIMITED OR AN AUTHORISED
REFRESENTATIVE

13602073 (BF}
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INSTALLATION AND OPERATION INSTRUCTIONS
FOR SEETRU SAFETY VALVES

INTRODUCTION

Dus amsiderstion should be taken of dimatic, process or other conditlora which might adversely aifect the performance

of the safety valve. [nstallation must be undertaken by qualified technidans and to good engineering practice. [n addition,

user's attention is drawn to our joint responsibility to ensure that the Health and Safety at Work Act is not contravened by

incorrect inslallation, commissioning or servicing.

It is imvportant that Lhe valve to be inatalled is correct In svery apect. Le set pressure, size, material and type eic for the
lication.

pe
STORAGE OF YALVE BEFORE INSTALLATION

Valves should be stored preferably between 5C and 25C and a reativi lanidity of o than 75%. Yery moist or very dry
conditions should be avoided. If & safety valve is installed alter 5x rnonths, or mare, of starage, it oust be subjected toa
Fanctional test before eipanimkioning.

Thread protectors thould not be removed until immedistely prior to ssting or installatian, as they also prevent the ingress
of forelgn matoer whith could herm the valve

INSTALLATION

VALVE INLET: Under ro circurmstances should it be possible bo isolats the safety valve from the protected system, Safety
valves should be mounited s closs 3 postible to the protecoed system. Tha connecting pipe should e straight and as short
a3 possible. The indet ine to tha safety valve should have an effective arm of fiow at least equal to that of the safety valve
inlet. Seetru Livuted should be conmlted if the safety valve is to be mountad in any position other than vertically. The
mnaxiznuer pressure drop through Ihtlnletl.lmmmndﬂjwﬂﬂ:hwldm emxcend 3% of the set pressure when the valve

ia discharging atits rated capacity.

VALVE OUTLET: Noisolating devioss shall be fithed to the outist pipe. Dischargs pipss should be sa short as possitle sand
of such a size that the pressure deveioped therein will not redude the rellaving capacity. Ensure arfows indicating the
direction of the flow are painting in the correct direction. The cos-ssctional amea of the discharge pipe should not be iess
than the area of the wafety valve outlet

Wherw safety valves are discharged into 2 munifold, te manifold must be capabls of accommodsting simultaneous
dischargs of all valvis conpacted to the manifold. Atmospheric discharge or discharge pipes thould terminate ata location
whieh will not cause a hazard to persconinel, purticulat stention being ghven to hazardous flulds or particie.

GENERAL: Enlet and outlet piping whould b capable of supporting the safery valva so that no unaccepinble mechanical
load of vibration is tranmnitted to the valve, and be sufficently soong to withstand the effects of the reaction forow when
the valve is dischayging.
All pipework or presune vessals to which the safety valva is connected should be thoroughly cleaned beforw ftting dw
aafety valve, to ssure thit foregn matter doss not pass through the valve, Partiruler care should be taken with theuse of
ulhngmpwndlmdPT.FEtlptumihnthqdnmmmm

discharge valves shotld nat be painted or coated with mny substancs which could possibly obstruct or restrict
fru apnd full discharge Swwugh the vahw Suitable protection should be providad @ prevent environmental bulld up of
ingrwss of foreign matter. Any condition that could lasd & blockage of dischargs piping of dlacharge ports on safety valves
must be avoided. Where appropriate, dischargs pipes should be provided o & non-hazardous location where there is a
posaibility of & Baquid head forming in a discharge plpe. a drain should be provided which Leads
Lo & sxfa discharge location. To pravent unnecessary Bfttng of the aiety valve it is recommended
thatthereisa margin of at least 10% batwetn the maxizum operating pressune and the set pressare

—
SEETRU .. aeyaw

SEETRU LIMITED ALRION DOCKSIDE WORKS,

HANOVER PLACE, BRISTOL BS1 6UT.
TELEPHONE (0272) 279204, TELEX 44697 FAX (0272) 298193,
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FUNCTIONAL TESTING

Once installed in service, valves thould be tested at laast onoe every six months to esure free movemnent of parts. Thia
should be carried gut by operating the easing gear when the vaive is under 1 pressure of not less than 75% of the st pressure.
Where valves are supplied without essing gear, the test should be in sccordance with the full functional test described
below.

Due regard must be paid to the safety of personnel Testing shouwld ot creste a hazard, particular attention being given to
foreign matter located in discharge outlete

When valves are instalied in exirerme operating environments, e.g.:

(a) hot, dry, dusty or high humidity wess,

b o, lar o7 guInming deposits,

i sand, grit, earth, cement (construction, quarry or similar xites),

() pollution laden survosphere (chemical works),

1Y) any area where the valve can become comtaminabed with foreign matter likely to obstruct free
and full discharge through the valve,

ihe frequency of testing ozt be incressed. -

THE FREQUENCY OF TEST MUST BE ESTABLISHED BY THE USER TO SUTT EACH INSTALLATION OR PROCESS.
T I5IMPORTANT THAT DISCHARGE OUTLETS OF THE SAFETY YALVE BEKEPT IN A CLEAN COMNDITION, FREE
FROM DEPOSITS CR BUILD UP OF FOREICN MATTER.

FULL FUNCTIONAL TEST

Safety valvesshould be checiked every 12 months for cornect function and test of set prwssure, full Aow and resextpreysures.
[deaily the valve should be renoved fram the system and tested on specific et equipment, Before dizmantling any
presurized components the aystem must be effectively olated from all sovzoes of pressurs snd commpletely vented to
alznosphere. When safety valves are aken out of servics, care must be faken that the plant renains secure. Parallel or
replacement safety devices of ai lewst the same apedty orust be provided. Whare a ssfety vaive doms not meet the
specification it orust ba refurtished, ar replaced. LE the valve is not functioning correctly, La noisy or ‘haoaring’ refer to
Seetru Limited.

WE RECOMMEND THAT ADJUSTMENTS, MAINTENANCE AND FEPAIR OF SAFETY VALVES. INCLUDING
CHANGES IN SET FRISSURE, SHOULD ONLY BE FERFORMED BY SEETRU LIMITED OR AN AUTHORISED
REFRESENTATIVE

1360Z0/3 iBG]
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INSTALLATION AND OPERATION INSTRUCTIONS
FOR SEETRU SAFETY VALVES

INTRODUCTION

Drue consideration should be taken of dimatic, process or other conditiona which might adversely affect the performance
of the safety valve. lnaiallation must be undenaken by qualified technidans and to goad mginesring practics. [n sdditon,
user's altention is drawn to our jolnt respeasibilily to ensure that the Heallh and Safety at Work Act s not contravened by
incorrect installation, commissioning or servicing,

It is imponant that Lhe valve to be installed is cormect in every sspecy, i.e. set pressure, size, material and lype et Lor tha
application.

STORAGE OF VALVE FBEFORE INSTALLATION

Yalve should be stored prefecabiy betwren 7€ and 25C and & relativa humidicy of Lets than 75%. Very moisl of very dry
condilions should be aveided. IF a safety valve i installed after six months, or more, of SIOTage, it must be subjected 10 4
functional 1est before commissioning.

Thread protectoss should not be removed untii immediately prior 1o tssling ar install ston, as they aiso prevent Uhe ingress
of foreign matier which could harm the valve.

INSTALLATION

Y ALVE JMLET: Under no croumatances should it be possibla to isobate ihe safety valva from the protected system. Safety
valves should b ovounted as close xi possible to the protecied system The connecting ppe should be straight and as short
as paxsible. The inket lint 1o the safely valve should have an effective srea of flow 2t lssst equal to that of tha salety valve
inlet Seetru Limlted should be consuited if the safety valve is to be mounted in any positicn other than vertically. The
maximum pressure drap through ihe inket line 1o the safety valve should not exceed 3% of the st pressurs when the valve

is discharging at its rated capacity.

VALVE OUTLET: No isolating devices shall ba fitted tothe cutiet pipe Discharge pipes sihould be as ahort as possibie and
af such a sire that the pressure developed therein will aot reduce the rellaving capacity. Ensure arrows indlcating the
direction of Lhe flow are pointing in the correct dirveton. The cross-sectional area of the discharge pipe should not be leag
than the area of the safety valve outlet.

Where safety valves are dlscharged into a manifold, the manifold must be tapaile of accommadating simultaneous
discharge af atl valves connected 1o the manifold. Atmospheric discharge or dischrrge pipes should terminate atalocation
which will not cause 2 hazard 1o personnsl, pariicular stention being given to harardous fluids or particles.

GENERAL Inlet and cullet piping should be capabla of supporting the safety valve 1o that no uneecapiable machanical
load or vibration is gansmiited (o the valve, and be autficetly strong to withatand the effects of the resction forem when
Lhe vaiva 1y discharging.

All pipework ar pressure vessels o which the safety valve is connected shaould be thoroughly chesnmd before ftdng the
safety valve, o ensure thay forelgh matter doss not pass through the valve. Particular care shouid be talien with the use of
saaling compounds and P.TF.E tape 10 ensure that thay do not snier the valve

Atmospheric dlschargas valves should nit be painted or coated with any substancs which could posaibly obstruct or restrict
free and full discharge through the valve. Suitable protecdon should be providad to prevent environmental bulld up of
ingress of forel gn matter. Any condition that could lead W blodkage of dischargs piplng or discharge ports on safety valves
miust be avolded. Whers appropriate, dischargs pipes should b provided 1 3 nen-hazardous location where ihere I3 &
paskibilivy of & liquid hesd foring in s dischargs plpe, 8 drain should be provided which Leada
to a safs discharge Wocation. To prevent unnecessary Hiting of the safety valve it Is recommended
that there s 2 pargin of stleast 1% between ta maximum operating pressure and the sel pretsure

B
SEETRU sy vaive.

SEETRU LIMITED ALBION DOCKSIDE WORKS,
HANOVER PLACE, BRISTOL BS1 6UT.

{EH) 1360202




FUNCTIONAL TESTING

Orce insialied In service, valves thould be tetied st least once every six months io ensure free movement of pars. This
should be carmied pulby operating ihe easing gear when the valveis under a preasure of notless than 75% of the set pressure.
Where valves are supplied without sasing gear, the test should be in accordance with the full functionai st described
below.

Lhae regard must be paid to the safety of personnel. Testing should not create s hazard, particular attention being given o
foreign maller located in discharge cutlsts.

When valves are Installed in exirems openatng environments, ¢ .

() hot, dry, dusty ar high hamidity aress,

(k) al, tar or guouming deposits,

(c} sand. grit, earth, cemant (conpruction, quany ar lmilar sites),

51 pollveion laden atmosphem ichamical works),

i) any arsa whers (he valve can beconie contaminaied with foreign matier likely 10 obstroct fres
and Al discharge through the valve,

tha frequency of testing Tvust be inaressed,

THE FREQUENCY OF TEST MUST BE ESTABUSHED BY THE LSER TO SUTT EACH INSTALLATION OR PROCESS.
T ISIMPORTANT THAT DISCHARGE OUTLETS OFTHE SAFETY YALVE BE KEPT BN A CLEAN COMDITION, FREE
FROM DEPOSITS OR BUILD UP OF FOREIGN MATTER.

FULL FUNCTIONAL TEST

Safety valvasahould be chackad rvery 12 moanths for correct function end test of se pressure, full Ao and reseat pressusss.
Idesily the valve should e removed from he system and lested on specific et aquipment. Befors dsmantling any
pressurized componenis the system must be effectively isolated fromn all snurces of pressure and completeiy vented to
aiosphere. When safety valves are taken out of service. care must be taken that the plant remaing secure. Parallel or
replacemnunt salety devices of at lesst tha same cypecity must be provided. Where a safety vaive dom not meet the
specification it mus be refurbizhed, or replaced. If the valve is not functioning correcily, e, naisy or “hammering’ refar to
Sestru Limited.

WE RECOMMEND THAT ADJUSTMENTS, MAINTENANCE AND REPAIR OF SAFETY VALVES INCIUDING
CHANGES IN SET PRESSURE. SHOULD ONLY EE PERFORMED BY SEETRU LIMITED OR AN AUTHORISED
REPRESENTATIVE

1360Z0/3 (BH}
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SOLENOID DRAIN / UNLOAD VALVES

2-way solenoid valves
for dry or lubricated air

Nominal diameter: 8 to 14.5 mm E 321 H
Connection sizes: G 1/4 - 3/8 - 1/2 322 H
Max. diff. pressure: 40 bar 322

TECHNICAL DATA

Function: Material spacilicatlons : Lubrication:
2/2 solenoid valva Body: forged brass. Mot required.
al closed when de-snargized Internal parts from stainiess
{type 321} steel, brass and nickel, Sealing
b) open when de-energized rmaterial from synthetic rubber Ambiant temperature: -
ftype 322). {NBR or FKM]). —10*Cto +50 °C,
X. .
Valve design: Valve saaling:
Pilot operated diaphragm valve.  pressuresspring loaded seat disc
Poppet type pilot, (O-Ring) against a carefully ma-
chined nozzis provides bubble
Naminal diametar: hght seali ng.
8to14.5 mm,
Port sizes: Safe body working pressura:
G514 - 378 - 172, Sbwp up to 40 bar.
Mounting: Ranga of admissikle pressure
For direct pipe maunting. drops: '
Spmin. = 0.3 bar for opaning
Mounting posgition ! Sup min. = 0 bar for closing
Unrestricted. Ap max. up to 40 bar.
{AA) PCH 13680ZE




Type 321

Type 322

Typa Electrical Waight
; part ]
| 482995/481985 B0
| B3R asproisn0on 320
[
: 482995/481985 780
| B3R 4eap70/481000 900
: 482995/ 48 1885 780
E 321 H 23 434270/481000 900
484270/485100 310
: 482955/4871865 740
. EIRIAIS 1 aserora1000 360
: A87995/48 1885 740
© E32IHZS 484270/481000 860
} 484270485100 870

Typa ! Elecirical Waight

| part i)
122 H 71 08 . 4801000 | 360
wanrs | semssiess | s
WIHTIOB © geaaroranand o
e gmmmE |
322 M 75 06 ﬁg;gﬁ;ﬂ’g’; 50
mer | gy |
manw | g | o

1 Class F or H coils ter all regular vollages.

2 3 pin QIN 4365044 plug cannaction.
Protaction class 1P 85,

3 High partormance plungar wilh low res)-
dual magnatic affacl and lonq life.

4 Shock absarber saal assembly cushions
claging, imprewes lite and assures amooth
cyeling oparation.

5 Exhaust of the pilot chamber.

& Supply to the pilot chamber threugh cali-
brated hala and “ilbgr.

7 Ciapheagm separates the pliot chambar
from the main flow.

3 Diaphragm retamner with incorporated seat
dis¢ (O-Ring}

9 Valve ports comaly with 1SO 1179 [CETOR
AF & A standards.




Coil-housing assembly
with screw terminals

COIL HOUSING

Referencs Ma.: 484270,

Matarial:
Steel epoxy coated.

Electrical connactian:

Can be made with armoured
conduit or cable gland Pg 9.
Cable gland Pg 9 pars

Na, 484082 and 484083 to he
ordered separately.

Proiection class:

CHi 40050 and IEC 144

with armoured conduit: [F 10
with cable gland Pg 2 |P 44,

Electrical data:
See coils.

DOUBLE FREQUENCY CQIL
{9 walls)

Reference No.: 481000,

Reference Ma. with haousing;

4842707481000 + voltage.

Electrical connection:
Scraw terminals for wire up tg
1.5 mm?,

Admissible ambient
temperature;
—20°Cto +50 *C.

Solenoid duty:
Continuous duty solengid.

Electrical power consumption:

0OC 8 watts (haot)
AC attraction 32 VA

holding 14.5 VA 8 watts (hot].







Mominal diameter: 20 to 40 mm
Portsize: G 3/4-1--11/4-11/2-2

SOLENOID DRAIN / UNLOAD VALVES

Solenoid vailves
for dry or lubricated air,
inert gases

Max. diff. pressure: 16 bar

E321 G
322 G

TECHNICAL DATA

Function:

a} 2/2 solencid valve (321}
ciozed when de-energizad.

b} 2/2 solencid vaive (322}
apen when de-energized.

Valve design:

Filot gperated diaphragm vaive.

Poppet type pilat.

Mominal diamater:
20 to 40 mm.

Port siza:
S3d4-1-114-11/2-2.

Mounting:
Far direct pipe mounting.

Mounting position:
Unrastricied,

Material specifications:

Body: brass.

Internal parts: stainless steel
and brass.

Seat disc, diaphragm, O-Ring:
NBR. Yalves with Viton (FKM)
seat discs for hydraualic and fuel
oil up 1o 120 "C, ret. No_ with
suffix 08.

Yalve sealing:

Pressure/spring loaded seat disc
against a carefully machinad
nozzle provides oubbile tight
sealing.

Safa body working pressura:
Sbwp up ta 25 bar.

Lubrication:
Mot required.

PCH 136028

Range of admisaible preasure
drops:

Hpmin.: 0.3 bar

Sup max. o up to 18 bar with
corragponding O max.

Manuai override:

Screw driver operated with direct
mechanical action on the plunger
of the pilot vaive on type

E321 G .10

Avaiiabie without rmanual over-
ride and 4 position selector on
request: samsa type without

suffix 10. Eq.: E 321 G 36

Ambient temperaturs:
—10°Cto +580 °C,

{AB}
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Part Kits
Part Kits contain all parts excapt | Vaive type Kit Na. 122 G 3610
solenoid parts necessary to make —— 422 G 3710 487203083
a normal valve maintenance. ;gg] g gs 151203082 322 G 38 W0
Flungers, springs, seals, E3M QM 392 G 39 10 481203-091
diaphragms, etc. are all included. | 322G 4010
E£321 G 36 10 l
Ed2 & 3710 481 203-083 E22 G 608
E321 G 3810 E 321 G 37 06 481203-082
E221 G 38 06
E321G 3 4812073084
Ei21 G 4]
E321 i35 3908 481203083
E321 G a8
EJd21G 391
L |_E3 g0 481203085
VALVE SECTION
3N TYPE

Cloned wiven de-energized

Clasa F or H coil for all reguiar voltages.

High perfarmance plunger with [ow
residual magnutic atfect and long e,

Shock absorbwr seal assembly
Sushions closing, improves [ife and
agsured smacth cycting oparation.

Exhaust ot tha pilot chamber.
Manual override,

Suppiy 1o tha pilot chambar through
adjustabis calibrated holes (4 posi-
ligns) and flitar for controlled clasure rate.

Qiaphragm: separatea the pilot chambar
from main How,

B valve ports comply with 150 1179
(CETOF AF & H) standargs.
Typa Eleciricai Weight

| I part Qi

i ~ RGP BES 1430
EI21/322 G ¥ ATOAB 0B 1550
AEQSUCAR 1365 | 1230

E321/322 G 27 c4270ram00 | 1150
MEFGARAR IS 1860

E121/322 G 18 842700481 020 1080
SB2G95:40 | B5S i 2550

E 3214322 G159 | sgazroradigio | 2680
LBATTOVABEZSS | 0D

LH2ET5AA BES 2900

B 3214332 3 4D | spazrovaeiogg HAD

L DT AR 2G4 HED




Coil-housing assembly
with screw terminais

COIL HOUSING

Refarence Mo, ; 484270,

Materiai:
Steel epoxy codted,

Electrical connection :

Can be made with arrmoured
conduit or cable gland Pg 9.
Cabie glang Fg 9 parts

Mg, 434092 and 484083 to be
ordered saparately.

Protaction clasa:

CIM 40050 and 1IEC 144

with armoured conduit: 1P 10
with cable gland Pg 9: IP 44,

Electrical data:
See coils.

KN
-—
e EEE——

DOUBLE FREQUENCY COIL
{9 watts)

Reference No.: 481000.

Referance No. with housing:
484270/481000 + voltags.

Elegtrical conngetion
Screw terminais for wire up to
1.5 mmé,

Admissible ambiant
temperatura:
=20 *Cto + 80 °C.

Solenoid duty:
Continuous duty seiensoid,

Electrical power consumption ;
OC 3 watts {hot)
AC attraction 32 VA

hoiding 14.5 WA 8 watts (hat).
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1. GENERAL

The rempermturs switch is suppliad with a thermal weil or slip
coupling, and is mounted by insaring the (smparate sensing
elemant inta a popeny located pips bass, Came shaould b taken
to pogioon the switch so that access to both front and mear
switen covers i3 afforded.

Ramaoval of the front cover allows 2ccess for sdjustment of the
temperature satting. Ramavzl of tha rear soverineansst tha con-
duit connaction bonnat, allows access 0 the microswitch ter-
minal connecton (se8 nota 4 — Winng).

Z. INSTALLATION

Tamgarature Connection

The switch must ba locatad so that the temperaturs sansing

elemant is well inte the fTuid stream = this is parculardy so for

oilz and other viscous fluids. Avoid instalhing the switch in a

lzrge T  grat tha and of a piping manifold which has |ittle or no

circulation. It is imparant to keep the tempearatura sansing &le-

ment aut of air pockars,

When the slip coupling is required it is supplied fitted 10 tha

tamperature switch, Designed for direct connection o pipes

waork, ot allows rotation of the tamparstyra swatch for bast

installation posidon and immarsion level adjustmant of the teme

parawre sensing element Mo attermpt should be made to

mmove the coupling from tha unit

For 2 switch with a slip coupiing, ensure that tha fluid seal nut is

tightened after proper positioming of the emperature sEnsing

element, o prevent leakage of the sensed fluid.

MOTE: When the thermal wells are supplied separately i1 i3
nacessary to use heat transfar compound, part na.
4081, 1o redluce temperature lag.

3. ADJUSTMENT
Switches normally [eave tha faciory preé-sear to cusiomer
requirements, the satmings being stamped on the nameplate, In
these cases the scale plates are st for msing or falling condi-
tions as required. Forunset switches the scale plate is setforns-
ing conditions. Showd it be necessary (o reset or calibrate the
switch the following procedyre should be camed out
IMQTE: the scale mate refers 10 SW1 seaing only)
al Rernowe front cover. secunng screws and washers items 1, 3
and 3.
INOTE: screws ara captive n cover— ng attempr should ba
made to remove scraws from cover)
bl Loogsen grub screw, ttem 23
cf Turm adjusier, itam 18, ro ohtain switching at aoproximately
mid-range. Tuming to the rght lowers he set paint & the
left raises the 3ot point
d] Loozen scale piate secunng screves, :tem 21, and positian
scale plate. item £8. so that the setong {rising or falling as
requiredd i5 shown apposite the indicator, :tem 20, on the
adjuster, Retighten screws, tem 2%,
[MOTE: do not overighten scraws, itam 27

47200 Jingfe Stap Temparature Swstch

4] The mequmed seTing may now be abtaned by wuming the
adjuster to rndicate sething on the scale piate.

b Tighten grub screw. item 23, to lock adjustar

13680ZF /1
-~

HIGH AIR TEMPERATURE SWITCH

INSTALLATION INSTRUCTIONS
AND SERVICE KIT DETAILS

for MODELS 4140D & 4140E

1 Step & 2 Step Temperature
Switches

4140 Two Step Tempersturm Switch

gl Sat SWT m the lower of the two et points as for Single Step
Switch.

b SetS5W2 by adjusting tha screw S on [ever T2, Tum screw to
the left o lower the serting, to the right to misa tha
saTing.

NOTE: when changing tha |lower tempemiue sefting
{Switch 1}, the higher satting (Switch 2} will also
change. relativa to the igwer satting, mantaining tha
same temperature diffarence. I the higher sathing
{Switch 2} onky iz meadjusted. the |ower sethng
{Switch 1) nomally remains unaltened

4. WIRING

Tarminal connections are shown on the label attached to the
insida of tha mar housing cover, An egrth tarminal s
proviged.

5. SPARE PART SERVICE KITS

Spares Kits am available for thesa models, ia Part Mo
440481 for Madel 41400 and Part Mo 440490%"" for
Made! 4140E and full getails of ¥t contants are |istad overeaf.
Plesse quots the Switch Model Na. and Senal Mo, in fufl
together with the Sarvice Kit Part Mo, raquired when ordering
spara pars.

& REPLACEMENT OF MICROSWITCH ASSEMBLY

Tha spares kit comtains a complate replacement microswitch

and lever assembly for easa of maintenance, The fiting of this

assamily is a5 follows and includes normal microswitch adpest-
ment should the contacts fad to change gver comectly.

4] Bemowva front and rear covers

by Remowe items 3. 6. 7. 5 and 8,

£} Reamove screws item 13 and 'O’ rings, item 12, and remove
microswitch assembiy.

gl Install the naw microswitch assembly and replace items * 2.
13, 8. 5. 7. 8 and 5 comecty.

€] Connect W1 microgwitch “common’ {1] and "“make fall-
ing” (3} terminals in serfes with & power sugply and test
lamp. [MOTE: bath “make falling™ terminals on 'H” or Q7
Swwitches, ]

The lamp showid light If it fails to do so see nota Bh,

fi Move the microswitch lever, ref. T1, 1o raleasa the micno-
switch plunger: the tast lamp shouid go out

gl Slowiy rlaase the prassure on the lever, ref 7T, allowing it
to relum to iS5 onginal position: the test lamp should
light up.

by If the test lamp does not ight ug. enake sure that the nut, 1tem
17, is not m contact with the lever T1; adjust if necessary
using adyuster itern 19, Check and adjust the scala place (if
necessary] and the lempamature sething (sae section J).

i Fortha 4140E Two Step Switch check the higher Temper-
ature setting repeating notes e) ta g) for SW2. moving
lewear T2

k] Adjust seming of SW2. if necessary accomding ta secton 3.

(AL}




With Thermal wall

SERVICE KITS

Al AMOT Seres 41400 & 4140F Temperature Switches carry an identification plate par
manently stamped with the Model Neo. specific to that particutar switch. AMOT Salas Fom
Mo EP37 providas full details of specification description, ie micraswitch type, temperawre
range. finish, adaptor atc applicable frem which an appropnate SERVICE KIT PART MO can
be devised from the following tabfes. The SERVICE KIT contains all spare parts considered
useful for gil minor repairs that can be camed out on-site without need of special
tools,

Service Kit Part No. Construction:

for MODEL 47400 ...
for MODEL 4140E .. ..

With siip coupling adaplar

Shawnng temp. range &

bi-ramnallic dise slemant assembly

Tata A | Table C
Mo Yicrorantoh vpe N Tharmal wwall mvoe
1 F St Contct Q MNonn facted
2 - Taubile Erakh 1 Yun ASP ar NFT
3 J Harmmetcalty sesled 2 un BSP or NPT
& K Syt Loowe rsar diierenmal 3 High temperium [Range 51
[ L High g.c, ratmg 4 M0 x 1.5 mm
. B Q Oncahila Braak [Hi empy
i 7 R Yibration/ shock resant
. B 5 an K. golid glawmd contigty
‘g ¥ | arR. gold pteted commcts
Service Kit contents:
; T
| Flmur:m:t | e Par Mo | Cuaeney | Dastensuon Remarg
r | 41955 2 Gazkat Houmng cowver
5 | 408551002 2 Locknut 4BA
B | apagy? 1 ‘Wasner, shakaproo! 284
7 | ACA0s 1 Viwyher, cup, gl
B | 0896 L0 1 Wasnar. apang 4B
17 in 2 ‘0" Fing
13 I A0AS3 50 ) Scraw
, 4 416851001 2 Saoar
. prl 42351 L0 T Mylar BaH
[ 23 SOBVOLO0E 1 ! Bomw Grub
37 41958 1 " Gashat conduit bonr :
3B AR L0001 2 ' Sorew '
5 SO8TOLO01 2 . Sommw i Tatés C Moz 1,3 ord
5 SOZTOLO0S 2 | 5 e . Tabda C Mo 2
6 aCO83 i1 | Tubw ot Hest Transter Comogund  Taods © Mos 1.2 ord

The SERAVICE KIT will alsa conin a MICROSWITCH ASSEMEBLY as beiow.

a":::"‘“ | 1o MOCEL 41400 foe MODEL 4140 fry ' Remarks ]I
2. agTIiMam ADT24 RA01 1! Table & Nat :
1z - 42721M000 STTIVRANE 1 . Table & Yo i
32 a27214303 AT A2 1 Tabla & Nao 32
32 5 42721n30a 2T REOE 1 Table & No d
321 427214305 42721 ¥A0E 1§ Tabla & Na §
2| 4272133085 AETEHATE 1 ! Tabim A No§
2z | 42821307 AT RADT 1 | Tabla & Na7
12 42721 08 42727 %408 1 | Tacim A Mo 8
32 | 4Z721%309 42727 XAGE 1 | Tabls & No

AMOT desipns and 151 all 115 products 1o enzure that high quality standards are met For good po-
duct fita, carefully follows AMOT = instailation and maintenance instructors; failure © da 3o could
resulr in damage o the equipment being protacted or controlled.

Whan communrcating with AMOT regarding operation of a control ziways quote the hModal Mo, and
Senai No. It ordenng service parts, 3lso mclude the Description, Part Mo, and quantity desined. [Fany
parts are ardered by Relaranca Mo, only, pleass aiso inclode the Form Ma, Rewsion Mo, and date of
truz Brechure

13602F/2
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@ NORGREN F64G

Olympian Plus
Filter
G% to G%

@® Olympian Plus plug in design

e
@ High efficiency water and particle removal

@ Culck release bayonet bowl

@ High visibility prismatic sight glass®
# Optional service indicater

" UK and other galenrs peod ng

@
B
g
3
3
2

Technical Data Ordering Information

Medium: _ To order a standard Olympian Plus tilter, quote
Compressed ‘E"'rl madel number fram table overlzaf.
Maxdrmum pressure: For non-standard models substitute appropriate

17 bar metal bowl digits as instructed,
10 bar guarded transparent bowl

Operating Temperature:
20°C7 10 +80°C rmetal bowl
-20°C* o +50°C guarded transparent gowl
* Consult pur techmsal §eavice for uge belgw +2°C
Filter Element:
40 pm nominal standard
5 pr nominal optional
Maximurn flow with 6.3 bar inlet pressure and pressure drop of ISO Symbols
0.5 bar:

75 dmis
Matarials:
Aluminiurn bowl standard, guarded polycarbonate bowl optional.

Zinc alloy body and yoke, Synthetic rubber elastomeric

malerials. Sirtered plastic filter slament. Gritamid prismatic sight Atamaiz et Maflual craic
glass lens standard. Pyrex sighl glass optional for metal bowl.
B120CTE
4/895 B8.5.025.01
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Dimensions {mm)

f v
' I ! '
Aulomatis drain Manual dra-n
V- _+
1 -
=
-
“Dimgnsion " [Descrigtion T a MDrain o
. . Aulomatic | Manuar
At AtaxImum everall haight - . 20 _ 208 o
Bt Miinum ¢lgdrarce to remove wnit L _ - B
C Eor port sizes G4 G, G 12, (G o 0sE7; . LT
T Add 23 mmm far unil with sevice drap indicator.
Bracket Mounting Bracket Kit Reference
- M © Maodel [ _Parrtiy. - -
4 ! AlModels  T7A504-50 i
Wo o o
N g
{ — b fley :_[ | '
f‘ o N B '
" L‘T -
i of 1
M _ 145
i f
i zl
ﬁl J
1
Service Kits
itgm - Tawee T | Part number .
Secvice kit Al models _4350-200 . _{
fel + eleman ;40 pm _| 4336-02 |
, _.e_pammen elemants _ [5um _ -13;-3-4]1
Regl t siaht al Frizmmatic (s1adard) 43A0-040 I
eplacement sight glass Fyrex . 23R06AT ;
. | Autarmalic ] S000-57
Replacament deaing Mariual T 68454
Service Indicaior ) ) 5797-50
Servite kit includes port seals, [oerve ' ring. bow? ‘0" ting ang drain gasket.
4/85 8.5.025.03
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Typical Perfarmance Characteristics

FLOW CHARACTERISTICS

ELEMENT 40 MICARN

|

i IWLET PRESSLIRE - par

15 4,0

6.3 B0 100

=
Ln

¥

7

Fa
7
L

PRESSURAE DROP - bhar
=
&=

YR\\ \\

/|
/
SV
WPz

o1 '
pr—d
ﬂ A

¢ 10 M 30 0 50 ) FO B0 %) 100
AR FLOW - dml's
Ordering Information
[DrainType ___ |PotSize - Model [Weightkg_
: G . _FBAG2GN-AD3 _ 142
- Aukomalic % FedG-3GN-AD3 1,40
' : Gl N EEd_G-d}i_?.I"-.I_—_ﬁDB _ 1,37
G L FBAGEGN-ADS - 173
: 1GW__ FB4G-2GN-MDS 140
. Manual Gw_  FG4G-3GN-MD3 -~ 1,38
LG% . FodG-4GN-MD3 E
(6% . _FBdGEGNMDs 1T
For replagement Filter fwiihou: yoke| substitule N° 2t the S1h and 61 igits eq: FE4G-NHR-ADZ
Alternative Maodels
FIBT41G] (22w - wfw
1 [ [ —————
f 1 1
Sanvice Indicator Substitute Bowl [Substitute Element  Substitute
With o Metal with sightgass D Smigran
Withaut ] Guarded teansparert R 40micron” " E
“ledse coniact ous tlechmical service 1or detanr s of non standa-d raodels ircluding athar thread 1orms and mela: bowl wit~ pyrex 3.9t g ass.
Accessories
|
Bracket kit i 2 Srut-off Valve Sarngn ngIcake:
T4504-50 [ Gx TE4T-GAFIN o
- ... % TRA-ASAPIN 0 Cactory b oplion only
o .._.5% ThaT-4GB-FiH . Seealeinabive models tah e
- .. G TEATHGR-E'N . L.
* UK and other patents pe-ding
8.5.025.02 4/9%5
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Warning

1hese producls are nwnded “or ase inonedesing cormpredsed o rsesliesns anly Do nal
wse these produsts where pressures and lemnesalires o eiceed those 151ed urcer
‘Technical Data’

Belna uging shese prodacis with Huids ethar Mhae (Fose soecdud, for non-ndustog.
aophcahons, e-support syslams, or Glher sppl Sa020s Ao a1 publsbed
specilicatons, consdlt NORGREN

Through misuse, age, ar mal'urchion, Compeerts Lsed nlod powar systars can fa
i yarnaus mpdes. The system dasigner 15 warned o cansi2ar e falure mozes al all
companent parts Lsed 10 flag power systems arc o prov-de adeguale safeguards o
preven! gersonal InJry or damage g equipmen in the pvent of such failure.

System designers must provide 8 warning to end users in the system instructional
manual it protection ageinst a failure mode cannot be adequately provided.
System designers and erd users ara caulicned o revigw spECINC warnings [zund n
nErushon sheets packed and shipped woith thess prod acts,

B.5.025.04 4/95



viB 1134/V1B 1135/V1iB 1136
MULTIPLE ELEMENTS

H? i FREE
ke LMOER | A0 AFATRDE

- —I--ln

IR 1134.26 OA 8
Tea V1R 0130 20 OR 25
W8 11163 R 35

Wil 118 88
THOuIR 11 e

T w1l 1166
-
L. }

vipiiaem
iR 1135.18
WI1R 11008

o RIS O
VIR 1115 45 OR 4
¥1B 1135 45 QR 45

P

VI8 1134 208 OF Fam ]
¥IE 1135 205 R 2o8 L
¥IE 1126 0% R 06§ -

.. b 30 (U ——"1
[T TT JENCRTY . T
wn d
) |
N 1
LALRRERFLY.T LI A |
VN 1138 135 yK 126 LR
] VN 1134 ~35 QR 125 |
1B 11340y
1B 113554 o
W1E 113 88 1
ane
-
wo- .ih
\\ o

| »

b

PART MUMBERS Static loads daN l PART NUMEERS Slatic loads dan HZ Iree mm N2 under laad mm £ mm l
Y1E 1154-25 5000 BGD VIE 113525 20w 620 E; BB+ 4 |
WiB t1354-26 YR 117G VIB 1135-26 &301a B4an 96 BE+ 13 4 .
W18 1134-356 1000 to 16D VIG 1133-45 FAO 1o 1540 10 W] A
V1B | 13d-a5 14} to 2240 V1B 1 [35-4E 1240 to 1680 T o+ B
Y1E 1134-56 1300 10 2000 V1B 1135-56 1550 1o 2104 10 M= 10
Y1B 1134-65 2160 fo 26D V1 1135-66 1560 To 2520 108 G5 = 3 0
Wi1B 1134-85 2880 1o 4480 VIE 1105-86 2480 to 3360 104 a5+ 3 10
Y1E 1134-125 000 fo 45600 VIB 1135125 2340 10 5720 1008 I 0
YA 1124176 432010 GTZ0 VI 1135-128 Q720 oS40 108 95 = A 10
W1B 1134-705 RO 1a B0 V1B 1135-705 A9 10 S200 102 e 3 ]

V1B 1134-206 THH 12 11200 ¥IB 1135-206 G200 to 8400 105 M=a 10
VIB 1136-25 40 by G20 145 128 = 5 4

VIR 1136-26 B ter B3N 143 123 = 5 4

o _ VIE 1136-45 B30 to 1240 156 136 « & e
Vibralion and mechanical V1B 1136-46 1200 10 1660 156 136 =5 &
- viG 1136-66 1500 1 2075 156 140 =+ 5 N1

churucteristios are the sanwe s YER 1136-66 YO0 1o 2440 160 140 £ § m

i L TR, e VEE 1138-B6 2da0 to 3380 160 140+ 5 10
these For the hasiz pan anmbers VIE 1196195 SHante P70 160 140 £ 5 10
V1B 1136-126 2600 ko 4B ! 160 140+ 5 10

WIE 1136-205 4400 to B20H 160 140 = § 10

V1B 1136-206 BN ko B300 160 140 + 5 10

Bionnz
PAUISTRA ~ STOP-CHOC VIBRACHOC e
- g -y 2-31
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STAINLESS
STEEL
CUSHIONS

TYPICAL STIFFNESS CURVE
OF A METALLIC CUSHION

LOAT

B CHARACTERISTICS :

The mweallic cushion is made of 1584 staindess wirns that is
work-hardened, knitted, crimped and conipressed ta a given
slape in a press. IUhas remarkable properties -

very good iechanical properties it can withstand up
100 kafeny in faogue and 300 kpfem® against shoceh |

a 1o linear swatic stifiness characweristic providing u pro-
pressive snublbing effeet o mainain 2 sfable natural Moe-
quency over d very wide losd range |

excellent natural resistance 10 grease, Oils. solvens, water,
dust, chemical agents and ageing ;

high damping £15 to 20 % of the eritical dumping) corres-
ponding o an amplification fuctor 3 resanance < 4 ;

very witle operating femperature runge

- TOMC Lo+ P

LOADING
ENYELOPE
B APPLICATIONS :
- isation of machines taols, thermedvnumic machings,
al sulacizunt 3 she ini G tramsformers. cte., when the installatioe af s« stundurd »
lad peim M. aunls 12 not possible due w space limilation :
22: shongeatatthe masinan DEFEECTION mounls 15 ot possible due to space limitatian
lead poin: M2, - iselation of rotating machines
A lm- 4z = 2300 rpin for frequencies = 200w 25 e
0 the mainal Irogueney of R i
the elustic sussensiun i = 2000 pm for frﬂqut‘l'll.-]th 5w 200 H7
comsEnnt w itkin e Juadang cushions are glse avatlable in 316 stainless wirg for off-
envelape shore applications.
The elastic limit of the metallic cisshion in compression is 3 1o
4 tines greater than the maximwm static load indicated on Lhe
technical duta shecis,
CYLINDRICAL SHAPE « A »
A A |
PART  |SHAPE [ OUTER {INNER | HEIGHT| LOADING |DYNAMIC [RESONANCE |
HNUMBERS Dl D DiA d H RANGE LOAD FREGUENCY
) mm | omm mm mm i daM Hz |
Vi 168-B A 51 | 165 14 =0to 250| 1250 16 1o 22
¥l B53-A02 A a3 14 9 75 to 300 ann 15 o 22
CH 440-A01 A T2 50 21 50 to 350 1060 15 to 20
¥ 7T-AD2 0 A 4} 15 20 1ED to 550 1700 15 to 20
M Z45-A02 A Iz 54 21 300 to 1300 5400 15 to 20
CH 2B1-ADZ A 114 ad 21.5 FO0ta 2T00( 12500 15 to 20
CH 283 A 159 70 21.8 Z50 ta FOO0| 22500 15 to 28
V| 958-AD2 A 203 121 21 | 250 to 7000 22500 15 to 24
CH 438-A02 A 73 51 10 50t 350 1008 0 to 25
CH 285 A 70 e 10.8 SO0 to 1300 5004 20 to 25
CH 26d-A02 A 118 3E iA| 700 to 2700 EOag 20 to 25
VI Fr-Al2 A an 15 11.5 704 o 3000 000 1o 25
. CHA72-AD2 A 156 72 105 (2000 W 7000 21004 20 to 25
E10:0004

PAULSTRA
(o)

STOP-CHOC ~ VIBRACHOC




STAINLESS -
STEEL g .
CUSHIONS . <

RECTANGULAR SHAPE «B »

B RECTANGULAR SHAPE

FiHE SHAFE( OUTER | INNEFL| HEIGHT!  LOWDING | DYHAMIC | HESUMGNGE
HUMOERS Lul O o H ' RAMGE LA FREQLENCY
mm T men L] dal He

| TaA-A0E H 53 k49 g 25 W M [iTi] 12 ka1
I RgE0-BA0G < FU ] o 15 EQky I 1000 17 6 22
W1 TiHI - A o 5 g AT i} 0 sl d0a 1500 1885 18
W1 TOU-BO L+ 500 47 Q 13 | ®a L] LIE] 17 ta 22
Gl #32-W0k [H FLAE" ] 1} N AR g 1600 i 20 ba 25
VICHMI Q3406 | O |10k WR| ¥D 4 PO0O 1 THD | OG00 12t 1B

N APPLICATIONS :

isolation of gear hoxes. molars, fans, pumps |

l Maximum | Maximum
REFERENCES D o H load | dedlaxian
dah] i rim
00 51 460 1.3 a7 10,0 q . 1.2
0G0 51 461 198 7T 10,0 a5 =32
Opd 51 462 . 220 6.3 155 S0 - B
O 51 46T B 116 155 Ell ~ 5.3
a0 51 464 8.5 9.7 150 Ad + 8.3
Q00 51 4465 45 9.7 15.0 114 - =hkKHK
Q00 51 466 40.0 1.3 0.0 150 | - 649 "
a0t 51 467 42,5 2.2 200 150 « 5.8 f
00 51 463 - B 19.8 20.0 225 W 70 !
0o 51 464 LN 39.7 20.0 300 .ha

3 APPLICATIONS :

— sdition of thernal expansion problems |
- protection of boles from dywnic forees ;

iMaximum | hMaximum

‘ REFEAEMCES 0y | da d [ Hy|Hz load deflexicn
daM i
000 51 475 17.0| 127 | B.? |55 3.5! 15 Q2
) 51 476 213 155 (108 [&5] 35 100 ' 06
O 51 477 245 178 (130 (685 ah( 150 - 0.7
0o 51 478 296| 227|178 | 75| 50 10.0 RN
. 00051 479 GBE| 2FE (216 |TE| BO 10.0 16

L

PAIJ'Lj'I)‘RA STOP-CHOC  VIBRACHOC
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INSTALLATYON AND MAINTENANCE

INSTRUCTIONS

BACK PRESSURE MATNTAINING VALVE

TYPE H210

L.B. BENTLEY FILTERS LTD.
FROMEHALL WORKS
STROUD
GLOUCESTERSHIRE GL5 3EH
TEL: STROUD 765855 & 757800
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INSTALLATION & QPERATING INSTRUCTIONS FOR
BACE PRESSURE MAINTAINING VALVE - TYPE H210

MAXIMUM WORKYNG 276 .BAR.G.
PRESSURE: (4000 PSIG)

DESCRIPT'ION: (To be read in conjunction with
Drawing A3481 (OPD 121)

Functionally the valve is a sensitive relief valve in which
a sealed gas pressure above a diaphragm is made to balance
an inlet pressure below the same diaphragm. At this point
the main orifice will commence to open and flow will take
place to outlet. Any further increase in pressure will
cause the wvalve to fully opern and give free flow bhetween
inlet and outlet.

INSTALLATION:

1. When first received, the valve should have only
atmospheric pressure in the Dome Chamber (A} but, prior
to installation, this should be checked by slackening
the Dome Needle Valve (B) for ome full turn and ensuring
that there is no leakage from it. ‘The needle valve
should then be firmly closed.

2, The wvalve may now be eoupled into its working position
in any attitude providing that access to the bwo needle
valves is satisfactory. Great care should be taken
that foreign particles d¢ not enter the valve,
particularly on the inlet side, since otherwise the
valve seat may be damaged and cause subsequent leakage.

3. In order to set the valve to its required working
pressure, after installation, it will be necessary
to have a pressure gauge tapped inte the inlet line
in a position wvisible to someone performing the dJdome
loading operation: This will be found most useful
for any subsequent ‘'topping up operation' that may
be necessary.

PAGE 1 OF 2



OPERATING YNSTRUCTIONS:

To operate the valve it is necessary to load the Dome Chamber
with gas to give the required opening pressure and this
may be done as follows:-

a)

b)

c}

d)

e}

f}

With no pressure on inlet or outlet of the valve,
open the needle wvalves 'C' and 'D° approximately one
half turn, retaining the key in the needle valve "C'.

Begin to¢ apply pressure to the valve inlet and allow
to build up steadily to the desired valve opening
pressure. At this point smartly close the needle
valve 'CY,

Close needle valve "D firmly.

With further increase of inlet pressure the main valve
will now 1lift at a wvalve above the desired setting
and allow flow to take place to ocutlet.

Final pressure adjustment is now undertaken by gently
cracking needle valve ‘'B' and allowing dome pressure
to reduce to give the exact setting reguired.

After the above operations, finally check that all
needle valves are firmly closed.

RECOMMENDED SPARES:

Spares Kit H210.
Pt. No. LBB 1442.
{See Drawing B.2592,

PAGE 2 OF 2



1894EY o THIRD ANGLE  PROJECTION

PARTS LINT
Mor, QM
WHICH LS55
e
-
.t_—‘_:
\Q
|
QUTLET
3
TOLERANCES UNLESS OTHERWISE STATED
DECIMAL -+ -aps FRACTIONAL Lo
-REMQ'\"E sHARP CORMNERS 1564 MAXL
RAD. OR CHAM, UNLESS OTHERWISE STATED,
MATERIAL DREAWN
DATE
7 SPECIMCATION CHEDR.
- DATE _
. TREATHMEMNT SCALE
e ALTIRATION Ma, e : )

TITLE: Dreaarive Insrrperrions . Te~s, H 210 D,..TE' 348/

. : FOmAALL WwolES
R, RENTLEY  FiLTe2S  LUIN. -s.-rm:uh GLDS. )

T ToPp 2!




V25 2 997 433 b3y TPOUNIEAL N BIromaTra SRMYA TTTAM TR ¥ WIANVE Tra FEA
s -ty N | SHSOIZH Fahp CTATEA 5 AT ATV RV TR : T oy
GCZ/6 8 o Fuassaig savg AWl |vse OSle Feasraby <s5vg SETAVYTAY
FIAE ywat Ly aH NOITEIlY ._._._.__.u___ Pariw b oM HOILYE LT s | : ___. -
TTAL INRRLY AL |7 a2 e wAERf Fef ! - .. . P Se 20 5T FTETEETY f TN XEOH TR PN LS
10 |
arkd N 3HA
CF F-taavd .
L2 Wik eg WIFILYH =

QIUYIE ATIMEINID TT3HA WYHD B0 O
E¥H FRS, SRIMEDT JUYMG IO
D0 T W NONIDYEE SO0 T TrWiDag

OULFIT FEIMARIHLD TEIINA S3INTRINON

LFYLOD

e N NN

i * oy

errs

¥/ .
* a0 R
5 : nd ¢
@ ga3y DTN W
£ ¥ O M

LEn SLawd

| NOIIDIrCY¥d 31SNY agwHi oS m | -




N

SSAG PTONE rPL I S0 D phaRy

HARE i ey, S

1
B Oy [ 1Ry ey

PUlWY Sad ABjpuYY Y }

I

(Ll SO Lo L L B Y

s owan

TINLL

FETEET T o

»ivpgy

65T .mwuﬂ,m_ m.u_,__\ﬂ: Feld L, TIAIRA TN A

FIF g o L E S M N HONTAlT Jyeh

FrerS PR L T IR s LSy 7

: a0 o TR T . FEF Wy F4 ",
ok [T MeuYanans [MEE gl . MENY]| 8 T

TR R -

GUTIE WAIING NN WYNT 4T Tve

TrH M WMACD JEYHE AR
Al FowwNgiLYnl 00 3 O1rEsIg
Qe ARl BEHA SPNTIIDL

T T ekl a9l 34

= e

- —L.

A

e ......n{my_:._r.jﬂm‘u\.,_ ¥ dcg o.,..m.- T

\ |

e,

T

RN

wa Zip

LFTLAD

I HSF Wy

01||l z“_.

poay
L4

WES o9 T TEETE S £5FTS FETE BTy

.__w.h..rwnu_.nu._hu_..w - T L - '] WALy
N . " \\(ﬂ- h\r-.

F—

dE
L LU B

Mas .

IR

[ NOID3IrO¥d 319NV guinI

2

5a7



Operating and Maintenance Instructions

Bentley Oil'Water Separator
Filter Type ALHP - 19 - CF4

As Drawing LBB 3575

Application: This Bentley Filter has been designed to separate and remove
heavy loads of oil/water condensate from compressed air or gas
and to protect downstream equipment from damage or
malfinmction due to liquid contamination.

Description  Separator CF4 will precipitate and remove virtually 100% liquid
and oilfwater droplets, 40% of ¢il aeroscls.

Performance
Replaceable Filter Sleeve removes 100% particles 3 micron and
larger in size, while giving long sleeve life,

Drain Ef Filter is fitted with a Manual drain Valve it must be cracked
Provision; open every 8 hours 1o disconnect collected condensate.

T T eI T P ey T

OM 3575
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Installation: Use fixing bolt holes provided and mount Filter so that the inlet
and outlet connections are horizontal and in the correct location,
Check to ensure the air flow is in the proper direction as indicated
otl the vessel.

Operation:  Ensure that Drain Valve is closed and then slowly pressurise Filter
up o maximum working pressure.

Open mainline outlet Valve or Reducing Valve slowly ensuring full
system pressure in the Filter at all times.

Filter Life;  The life of the Filter Sleeve depends upon the level
of contamination in the gas system. Operating at normal system
pressure the Element should be suitable for 3500 working hours.

For maximum efficiency change Filter Sleeve every 3000 hours.

Important:

FILTER DRAIN VALVES MUST BE OPENED REGULARLY TQ
DISCHARGE COLLECTED CONDENSATE.

PRECAUTIONS SHOULD BE TAKEN SO THAT PRESSURE IN THE

FILTER HOUSING IS NOT QUICKLY REDUCED SO AS TO AVOID FILTER
INSERT DAMAGE.

OM 3575 - 1



3000 Hour Maintenance Instructions For:
Oil/Water Separator Pre-Filter

Type ALHP - 19 - CF4

1. Remove Filter Body by hand or by strap wrench.

2. Remove wing nut and bottom cap.

3. Slide disposable filter sleeve down over separator core.

4. If necessary, unscrew separator core and ¢lean with soap and water.
Reassemble, check that 'O’ Ring (Itern 10) is in place and separator cores are

correctly aligned in the grooves of the plastic end caps.

5. Slide new filter sleeve CF4 over separator core, replace bottom end cap and
wing nut.

6. Remove "0 Ring and Anti - extrusion backing ring (Items 4 and 9) from Filter
Head and fit new which have been very slightly rubbed with silicons grease.

7. Spray Filter base threads with an inorganic anti-scuffing spray D.F.S. M or
equivalent. Re-assemble Filter Body and do not overtighten.

Recommended Spares For 3000 Hours ratign;
1 - Filter Sleeve CF4 Pt. No, LBB 3602

1 -'0' Ring LBB 3599

| - PTFE Anti-extrusion Ring LBB 1391

WHEN ORDERING SPARES REFER TO DRAWING REFERENCE AND
FILTER TYPE.

OM 3575-2
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burkert

Betriabsanlaitung Typ 404 DN 12

Dlass Einbau- und Betrlebsanlstivng (2t unbeadingt
zu beachlen, Ebensa sind die konkmeten Eingatrha-
dingungen zy barlicksichiigan und dis Lakstungada-
len dea Gerlea gamdB Datanbialt sinzuhatten. Cies
igt vom Anwender su gewahrslslen und Yorausset-
zung 10r ainwandfrale Funktion mdt langer Lobens-
dauer,

Authau

Vorgasteusries 2/2-Wage-Magnetantl mit Servo-
kolben, Wirkungswalkse &' glramlosg durch Federkrall
und Mediymadruck geschipssen. Wirkungswadza B:
glramipa dyurch Mindasidifaranzdruck gedhinat,
Ablufislutren aul der Magnetspule, auch mitintermer
ROckfhrung (Pt Typ 204} Wirkungewelse A
Impuws: Schatzustand e nech Stallung deg Vorshau-
erkerng.

Rodurn

Hauptsachlch Druckiuft, abar auch Gess urd Flde-
sipkeflan, die das Gehiuse und den jewslligen Dichi-
warkshkoff nichl sngralien. Dar Hohtwerkstoff s auf
dam Fpanashild nach der Mannwelte gakennzeich-
not (B = NBR, K = PTFE-3itzdichiung und sconstipe
WBR, H = PTFE-SHzdichiung und sonztige FPM}.
Zulizsiqgen Druckbaraich beachtan, Mindestdnicks
ditfarenz 1 bar. Bai dar AusiObrung InWirkungswelze
B fritt in Ruhestellung durch den EpfilRungzan-
schiub auf der Spuie stdndig elne gernge Menge
daz Mediume aus. Ausnahma: Venlil mit internat
RAQckidhrung, Basondarhait 004,

Elnbau

Vor der Montage Rohrlallurygan vaon Varunrainigun-
gen {Lolrdckalands, SchweolBparlen, Melallapgne,
Diehtungsmaterial} saubern. Als Dichtungsmaterial
PTFE-Band varwenden, Der Plell suf dem Gahlusa
glot die DurchfluBrichtung an. Dle Elnbautage isl
beliabig, empfohlen wird nach oben walsandas
Magnatsyalam, wall dadurch Sinkatole sich nicht Im
Syslem ablagern {arhohte Lebensdeuer], Rohrgd-
lung gut abstliren und richien, demit Ventilkdrpar
nicht varzpannt wird,

Elktrizchar Anychlul

Spannung und Stomart auf Typschild beachien,
Spannungiakeranz + 10%. Anachiug aber Stecker-
lfahpen (Kannzelchen €, 30 44 Q0/DIN 43 B50)
sowia Ober Bhrkart - Gerflesleckdoge (Kennzelchan
F, Schutzart IP 65, Kebelguerschnitt 3 x (%5 mm?).
DerGerdlegieckds senainaaks ist um 4 £ 90° drehbar.
Das Anrugadranmamanidar Scheaube betragt 1 Hm.
Zukassige Einschahtdaver (ED) baiWirkungewakse B
beachban.

Erpatrieila

ErzatAsilcatre sisha Zelchnung,
VerachlolBtailsatze und Spulensitze 211 [WWA],
311 0WWEL: 4 Schreuben en der Spuba 18sen.
Teile oder Magnetsyslama auslaoachén. Wirkungs-
welze beashten|

Stirungen

Anachitisss, Berigbsdruck, Spannutg und Slromart
Uberpriten. Wann dar Magnalkern nlcht angazogen
wird: Kur#echlug oder Spulanunterbrechung, Kem
odar Karnraum verschmutrt. Wechealatomapuis mil
featsltzendam Kern oder ohne Karn (nicht montier)
brennt bei Emegung mit Mannspannung 0 kurzer
Zait durch. Servokalban mul frel laufen. Vorsteuer-
botrung darf nicht verstopft sakn,

Operating Instroctions type 404 DN 12

Obsarvance ol thase Insalleion end operaling
inalricdions la absolutely essentiel. Similery, the
actual operating condttions musl be consliderad and
the performance data of Ihe devics must ba com-
pligd with In sccordanca with the dala shest This
must be guaranteed by tha usar |3 a prerequisibe far
tha carrect lunclhon and long service life ol the
devica.

Casign

Pilot-operatad 2/2 drectional-conrol 3olenold vatve
with s3ervo plunger.

Cperation A; no cument, clsed By 3prig lorce and
pregaure of mediom.

Oparation B: na currsnt, opened by minimum difie-
rental pressure, waste alr fitting on solenald coll wilh
Intarne! recirculallon {Fllot Type 304}

Oparallon A, impulge: awlching slata degands on
posilion al pllst cana.

Madium

Chiafty comprezaed alr, but alep gazes and fluids
which g net gttack he housing or the sesling mate-
fial. Tha saaling malerial 9 Indlcated on the fype
rating plate after the rated width (8= NBR, K=FTFE
seat seal and other NBRg, H = FTFE soal $&al and
pther FPkg). Ohsersas pormissibbe prassure range;
minimyum difarential pressure 1 bar. In the warsicn
with aparation B, 8 small quantity ol the medum con-
stantly emerges through the vent connaction on lhe
coll In the of-position. Exception: valve with Internal
racirculalion, apacial featurs 004,

Installation

Bafore agsambity, clean plpas al any Impurlias {sol-
dering residuaa, walding boads, medal chippings,
sanling materal], Usa PTFE tape for sealing, The
arrow on the body Indicates the flow dirscion. Tha
unkt may be Instaled in any position, b it 18 recom-
mended that the sqlenald aystam i uppermas! and
thys no sedimeanl can Be deposited in the system
{ncreased sorvice Wil Suppot plpe wal and
arrange Inzuch away thatthe vahee body1s nol distor-
tad by impropar faslendng,

Elacirical conowction

Obgerve voltaga and type ol currenl on ypa refing
plale; woltage lolerance T 108, Connect via plug-
bypre lugys (dasigralon E, 150 44 00/0IN 43 550) and
vla Buerkerl cable conneclor (deglgnation F huse
tvpe IF 65, cable cross saction 3 x 075 mm).

The cable connector saction can ba wrned hrough
4x 0% The tightaning terque of tha bolt is 1 Nm.
Obasorve permissie awitch-on duration ([ED) lor
operaton B,

Feplaceamant parks

For zals al raplacement parts, see drawing.

Saty of waarlng parls and coila 211 (WAL 311
{WWB): Slackan 4 screws on the cail.

Rernew parta or alenald syslems.

Ralar t typs ot aparalion lor units of rated widih 12,

Fauts

Check connactione, ppamting prassura, voltage and
Iype af cummant Il The solancld core iz not anerglzed:
shart cleeuit orapen clreult In coll; core or core araa
ailed, AC colls with cora [ited) without cora (nak fit-
ted) burn out regidly when anargizced wih tha ralad
voltage. The servo plungar must mave irady, The plol
b gt nt be Bkocked.

50494 M
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Pos.12.14.15.16 und 17 um 90 gedreht gezeichnet
el. Anschlun Links ven der OurchfluBrichitung

Vercohteifteilsatz (404) @ Pos, 2,3.4.5
Verschleifiteilsatz (211 ; Pos. 9,10.11
¢ Pos. 9,12.13.14

Spulensatz {211

{
f ] ERSATZIEILS; TZE GE;MDERT 0B8.08.89] HG |z%.° 2
e | neu gezaicnnet CaD 21.06.88/ ST1 | LE] RGO
ausgagai Antr.—Nr.d Aendarung 1 Datus | Gez. | Gapr. [ Morm 5
BG E‘KEI“II Warkstof! .
W A Steuer— und Reget technk 5. 12 89
0718 [ngelfingen
Hofis ohna Tol ngat Datum Manme Hananrurg
ofia ohna Toleranza s gsarc.|?.06.88 STl - - L0
LAnqenmaia cagr. (08,1288 LE| 2/2 wege MGQHEtvEH LIt
Funguncsholamessar wgrs |16.12.88 RG | N 25 (20}
wIrReimala 65| | .
3lott
Klags, —Nr . Zelchinangs—Nr.
Q o1
G1 066 598 l.m

T 0404




BOURDON SEDEME INSTRUCTIONS

for mounting, use and maintenance
Tvpe MIY 5 D31 R3S of pressure gauges

INST

MOUNTING

v’ Cases
Diffarent types ol cases are possible according to position of the connection.

TYPEA | TYPEE TYPE C TYPED ;| TYPEE TYPE F TYPEG |
Back flange Frord flangs Front flange Flangeless - i Back flange Flangeless Frosr:: ;I:nge
Bettom Back Bottom Bottom | Back Back fixing
connaction connection connection COANECton connection sannection Back

conneshion

v’ Position

YES

R

-

Always vertical, ctherwise specify the direction and angle.
A prassure gauge is calibrated in a vertical position, however and this is not a detect, the pointer may be out of
zerg it the instrument is horizontal, chiefly for low pressure rangas.

v Threads

Standard threads are : parallel BSF (gas) or cohical NPT (briggs).
1.Parallel thread BSF [gas).
Flate a gasket batween the end of the thread and around the
spigot.

2 .Conical thread NPT {briggs)
Tightness is achieved metal on metal wilhout any gasket. However
a teflon tape wound around the thread provides a better tightnass
and makes the screwing easisar

MPT
threading threading

v BOURDON tube

The BOURDON tube can be made of bronze, st. steel, monel nic-
kel- silver alloy, ete...

Sometimes for low or differential pressures, the tube is replaced by
a capsule or by 2 bellows.

1WEE - N 300080 GB
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Instructions

v Oxygen

WARNING:
For oxygen servica, oil-free manometric parts is imperative.
Specify when ordering.

v’ installation

Mever inslall the pressure gauge by turning the case but mount it
with a wrench by means of the hexagon or flats provided on the
socket.

v’ Isolating cocks
A pressure gauge must never be mounted without an isolating cock,

v’ Vibrations

Vibrations of the pressure gauge must be avoided to prevent axces-
sive wear of the mechanism.

't would be better to set the gauge on a rigid support on which the
vibrations of the pipe have no influence {consult our chemical seals/
ACCEssories manual).

If this mounting ts impassible, choose a BH liguid filled version
{consult our selection guide).

Operaling
temperaturg | YISCUslty Type Use
BH1 | #0°C - 70°C | B0 oSt Low WSCOR(Y Standard
- ghycerin filling
BHZ (41070 » 0¥ (980 eS| Hight viscosity Strang
ghyenrin . wvibrations
BH3 (-40°C » 10070 (350 oS | Sandard Imperative far
silicone fillmy pressure

- nauges with conkacis,
BH4 | -&80°C + 100G | 60 0S1 Low emperature | Wery low ambicnt | LAS2

i.ulicone ternperalora |
BHS [-15°C + 100"C| 40 e5i1| Flushnaled oid Imperatively
far axygen LRS4
SEMICES
! ) fauges
BHE | -20°C + 100°C| 30 o5t| vaseline LFiS1 -
BHY [ -35°C + 100°C 220 o5t Qil companble Freenng - - ,
with “reezing Systenns ”
s i NO YES NO

L.

A flexible small diameter capillary can also be
placed between the gauge and diaphgram seal,
A capillary can also occasionnaly be used as a
vibrations or pulsations dampener,

.
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Instructions

v’ Pressure pulsations [

in the case of pressure measurements of l'*
pulsating fluids a dampensr should be fitted
between the pressure gauge and the pipe.

-f Dampsanet

Adjustment of dampener will be done on ling,
where the gauge is used, according to the pres-
sure putsalions, Pulzations

v Corrosion, =
I stainless stsel or menel do not provide sufficient guarantes against \\

corrosion place a disphragm seal between gauge and pipe (consuit .

our chemical sealsfaccessories manual), D\ /D |

Parts of diaphragm seal in contact with fluid {bottom housing, )

diaphragm intermediate nng) are made of a mataral withstanding -« Dlaphragm

corrasive fluids - stegl, stainless stegl, nickal, tantalum etc. .. orcoated _____L,_n

with corrosion-praof materials (Taflon, halar, Kel F. etc). By seal
Corrosive
Botlom housing can be made of carbon stesl, stairless steel, fluids
hastelloy B or G, tantalum, etc,
v Temperature .
Excessive lemparatures must be avoided. Q\\,‘m
III
If the joining «tube socket- is soft-salderad the gauge must not be \ & j /
subjected o a permanent temperature over 80°C (180°F},
If the joining ~tube-socket» is brazed the gauge must nol be subjacted
to & permaneant temperature gver 120°C (270°F). - Siphon

If the joining «lube-socket= is arc-welded (st.steel tube) the gauge
must not be subjected to a permanent temperature over 250°C
{4B82"F).

NOTE : The mentionned termperatures are temperatures inside the
BOURDGCH tube,

' o Hot fluid




Instructions

v Qverpressures

Before calibration all our BOURDON lubes are subjected to an
overload test, so thal in normal utilization our gaugss should be
able to withstand 1he following overpressures wilhout any damage.

30 %6 of maximum gradoation up to 100 bar.
15 % of maximum graduation over 100 bar.

When overpressuras are higher than those above mentionned,
averrange protection devices RAS 1 or 2 (200 % to 400 %
OVErpressurast, or overrange protections (ADRF. AORPE), or an
overload device with diaphragm seal must be mounted belwaen
gauge and process. This device allows an accurate reading of low
prassures on a normally high pressure process.

A short pipe of small section, placed in betwesn the hot fluid and the
pressure gauge is somelimes efficient engugh to lower thea
temperature to acceptable values. A siphon, especially on vapor,
can be used after having been initially filled by a fluid condensed at
cold temperatures. In this case, do not purge the siphon. In all ca-
g3, the first pressure increase must be carried out slowly to enable
the hot fluid to cool of.

-+ Qverload
device
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OPERATION AND MAINTENAN CE
INSTRUCTIONS
for

BENTLEY
WATER/OIL DEMISTER FILTER

Size Range DMSC-200mm to 600mm Dia
DMSC-(8" to 24" Dia.)

Fitted With Element Cartridges
Type 101 and 118.

L. B. Bentley Ltd.
Fromehall Works
Chestout Lane
Stroud

Glos.
GL5 3EH

Tel: 01453 761500
Fax: 01453 761505




INSTALLATION AND OPERATING INSTRUCTIONS

BENTLEY WATER/OIL DEMISTER FILTER TYPE DMSC
Size Range DMSC-200mm to §00mm
(DMSC-8" to 24")

Fitted With Element Cartridges
Type 101/118/126 and 2801

—
]

1 Application

This Bentley DMSC series Demister Fiker has been designed to remove condensate
and oil/sludge as discharged from free air at 2 maxinmm temperature of 40°C being
situated downstream of:- Air compressor inter cooler stages, Air Dryers, Air
Receivers, Filters and Drain Traps.

The separated condensate drops to the bottom of the bousing for removal or direct
drainage to a low level collecting tank

Demister flow rates are based on free air delivered at 40°C maximunrn.

Mode] Flow Rate mé/hr Overload Rating m*/hr
DMSC-8-126 75 100
DMSC-8-118 125 170
DMSC-10-101 250 325
DMSC-12-2801/4 350 450

, DMSC-15-101/2 500 H60
DMSC-15-118/4 500 660
DMSC-18-101/3 750 1000
DMSC-20-101/4 950 1200
DMSC-21-101/5 1200 1600
DMSC-24-101/7 1750 2300
Description

. All Dimister sizes are of similar construction, being made from carbon steel with a
large removable top lid allowing air to exhaust direct to atmosphere.

Each unit is fitted with coalescer cartridges of number and configuration as given,

Two Manual Drain Valves are fitted one to vessel and one to the filter intet. Anp air
rehef burst valve is fitted, situated at the top of the inlet pipe.

DIMSC-8" 10 24" Pape i
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Water/cil aerosols moving through the filter media are concentrated and coalesced into
large droplets; high efficiency is achieved by stabilising the filtering media between
rigid perforated cylinders.

Important note,

Ttus filier 15 fitted with two manual drain valves which must be opened daily to
discharge collected condensate.

Installation b

Units are suitable for installation inside and outside of buildings. Secure the vessel to a
flat horizontal base by the drilled holes provided on the stand. The vessel needs to be
vertical for operation and inlet correctly oriented to connect to inlet,

The GA drawing gives details of pipe sizes, mounting bolt details, service clearances
and fiter element numbers and their configuration within the vessel

Operation

Ensure that both Drain Valves are closed then slowly pressurise filter up to maximutm
working flow.

Filter life

The life of the filter sleeve depends upon the level of comtamunation in the gas system,
Operating at normai system flow rate the elements should he suitable for 2000 to 3000
working hours but this may vary in accordance with conditions.

2000 - 3000 Hour Maintenance Instructions

a2) Isolate the filter from the compressor

b)  Open the drain valve

¢) Unbolt and remove id

d} Unscrew element rod nuts to release element clamp plates. Remove clamp plate
and demister cartridges and replace with new.

¢) Replace clamp plates and lid .

f)  Close both drain valves

£) Open isolation valve if fitted / reconnect to supply

DMSC-8" 1o 24" Page 2




7 Recommended Spares for 2000 - 3000 Hours Operation

Model

DMSC-8-126
DMSC-8-118
DMSC-10-101
DMSC-12-2801/4
DMSC-15-101/2
DMSC-15-11%/4
DMSC-18-101/3
DMSC-20-101/4
DMSC-21-101/5
DMSC-24-101/7

Drg No.

LBB 848

LBB 2345
LBB 1933
LBB 12/2801/4
LBB 1932
LBB 3115
LEB 193]
LBB 1930
LBB 2704
LER 628

Element

LEB 126
LEBB 118
LBB 10]
LBE 2801
LBB 101
LBB 118
LBB 101
LBB 101
LEB 101
LBB 10]

When ordering Spares quote GA drawing reference and filter Type

DMSC-8" 10 24" Page 3
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ITEM Nop,
THIRD ANGLE PROJEC“%?S o ;_{l;Fl!.OR\g JgSA?-PgEEETEECLUéF;‘ETD il DESCRIPTION MATERIAL | Do PART No.
e : o 1 BODY BS 4360434 | 1 |[LBB 2822
2 | LD BS4360-234 [ 1 |LBR 2823
3 | ELEMENT CARRIER M.S. i |LBB 2824
4 | FILTER ELEM: 101 - 5 |{LBB 101
5 | ELEMENT ROD S.S. 5 |LBB 5196
.—@ 6 | ELEM: ROD NUT 5.8, 5 {LBB 472
7 | ELEM:CLAMP PLATE M.5. 1 [LBB 2731
8 | RELIEF VALVE 1y N/B[BS 4360234 | 1 [LBB 2838
9 | MEMBRANE FOR do.| RUBBER | 1 ILBB 2750
ARRANGEMENT OF FILTER 10 | 3/4'BSP DRAIN - 1 |LBB 1651
ELEMENTS, SECTION ON AA VALVE (VESSEL)
11 do. (FILTER) - 1 |LBB 1651
o 12 | MIOWASHER CAF 1 [LBB 2070
o~ 13 | NAMEPLATE AL. 1 [LBB 1100
THREE 14 DIA. HOLES
ON 543 P.C.D., EQUALLY
SPACED
f PLAN OF BASE
INLET FLANGE 150 N/B, PN10. 285 DIA. 3 T R Sl wonsead 4387 | uniess OTHERWISE STATED:. [WRTEAL e |20 st
WITH EIGHT 22 DIA. HOLES ON 240 PCD 2 |vePeaTEn z;:ﬁar N oty WheArCATED DS 21 SPEC, THED | DATE
RAISED FACE 212 DIA. 3 HIGH. 1 | FIRST 1SSUE soroi|  emveswrowmR b el EL
PGC 61 ISSUE| _ DESCRIPYION OF CHANGE _ [SSRATHRE issus DESCRIPTION OF CHANGE *WE“ £ PATT AR AN O REATRCA N HERE __C
Title ATMOSPHERIC |
L.B.Bentley Filters Limited o BT o ot v b DE-MISTING FILTER ASSEMBLY Drg. No A
AT ST R G T Broades | TSSRTSSTI ks DMSC- 21-101/5 LBB 2704 |3

[l rialr] ) L }]




Bi1i3zna

HAMWORTHY PUMPS AND COMPRESSORS LTD
FLEETS CORNER l;

POOLE |

DORSET. BH17 7LA |

Purchase Order No. P245869 !

LBB Works Order No. J16967

OPERATION AND MAINTENANCE :i
INSTRUCTIONS |
for

BENTLEY OIL/WATER SEPARATOR FILTER
TYPE ALHP-38-CF5
Part No. LBB 5177

HAMWORTHY REF: B13259

L. B. BENTLEY LTD
FROMEHALL WORKS
CHESTNUT LANE
STROUD
GLOS. GL5 3EH

TEL: 01453 761500
FAX: 01453 761505

OM-5177







INSTALLATION AND OPERATING INSTRUCTIONS

BENTLEY OIL/WATER SEPARATOR FILTER TYPE ALHP-38-CF5

Part No. LBB 5177

Application

This Bentley Separator Filier has been designed to remove oil and water from an Air
compressor supply line.

Description and Performance

Separator CF5 will precipitate and remove virtually 100% of all liquid oilwater
droplets and 40% of ¢il aerosois.

Replaceable Filter Sleeve removes 100% of particies 3 microns and larger in size while
giving a long sleeve life.

Installation

Use fixing bolt holes provided and mount the Filter so that the inlet and outlet
connections are horizontal and in the comrect location. Check to ensure that the air
fiow is in the proper direction as indicated on the vessel.

Operation

Ensure that the Drain Valve is closed and then slowly pressurise filter up to maxirum
working pressure

Filter life

The life of the filier sleeve depends upon the level of contamination in the gas system.
Operating at normal system pressure the element should be suitable for 2000 working
hours.

2000 Hour Maintenance Instructions

a} Remove Filter Body by hand or with strap wrench

b) Remove and replace Sleeve CF5

¢) Remove ‘0’ Ring (1tem 4) from Filter head and fit new which has been very
slightly rubbed with silicone grease.

d) Spray Filter threads with an inorganic anti-scuffing spray DFSM or equivalent,
Re-assembie Filter Body and do not overtighten.

OM-5177




7 Recommended Spares for 2000 Hours Qperation

1 off Filter Element sleeve CF5 Part Ng. LBB 1427
1 off 'O’ Ring 346 Viton Part No. LBB 1186
1 off Washer 38 CNAF Part No. LBB 59]1-8%

When ordering Spares quote drawing reference and filter Type

OM-5177
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CURFACE, TREATMENT PAINT BEWTLEY BLUE SPEC P 200

UNLESS OTHERWISE STATED:- MATEALAL DAAWN | DATE
ALL DAMENSHINS (N MM, ALUMINIUM ALLOY SHIARR |24-4 7))
MACHINED DWMS. £ 025 FABRIATED DIMS. 23 o=t i —
CONCENTRICITY WITHIN 3 25 TIR. : _
: CHAMEER 111 THREADS AT dE* LB -TE-51! FEZ | 25497
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PGC 3L SEUE OFSCRIPTION OF CHANGE SIGSHEURET TSSUE DESCRIPTION DF CHANGE SIGNATLRE] w a PAAT NUMBER AND OTHER DENTIIICATION HERE [SULPHURIC ANODISE RV
WORKING PRESSURE VYD TEST PRESSURE

L.B.Bentley Filters Limited

i Fromehpll Works, Stroud, Glox GLS IEH. Tel. (M52 785855

THIS DRAWINMG 15 THE PROPERTY 0OF 1 H
BEMTLEY FILTERS LIMITED AMD 15 NOT TO BF
COHFIED SR COMMUNICATFD T AMY OTHFR
FPERSON WITHOLUT WRITTEM PERMISSH M

Title

ASSEMBIY OF SEPARAIOR FUTER ALHP-38-(F5

Z4OBAR G, MAX, 196 BAR G
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Inntallation

It Is racommended that the heat exchangers ate mounted as
shown on page 2. with the process fluid on The shell glde and
cooling water on the lube side.

It is important that air is kept out of the systam, particularly
an the cooling water side, Aerated waler can cause erasion
of the tubes.

Heat exchangers should he piped for counter flow, that is
with the process Autd Aowing fn the opposite direction to that
ol the cooling water, The ¢ooling water inlot should ba Lha
lewar and Ihe oullet the upper conmection, These parts must
be diametrically opposite. For further deteils see papge 4.
Always cirgylate the recommended sea water and fresh water
flows. Excessive Taw can alse cause cofrosionfarosion.

I{ a lamperature conlrel valve is fitted in the coaling water
circuil, it should be on the inlet side to the heat exchanger and
not on the exit side. This will ayeid unnecessarily presgurising
thae haat exchanger with cogling water.

When cooling hydraulic oil the heat exchanger shoufd be
fitted in the return to tank line; this allows all the hat all to
pass through il If this is npt possible and il the pressure side
of the pump is outside the working pressure of the heat ax-
changer, then il should be piped in fts own circuit, teeding
from tha lank, through 1he heat exchanger, and then back te
lank. A separale pump will be required for this arrangament.
In the case of heat exchangers an board ship, il is essantial
that bronze end covers are uged. Alsg in conjunctian with this
spociflcation we suggestthatthe heal exchangeris pressurisad
on the shell side sp that it is aiways at a higher pressure than
the cooling water circyit (lube side). H a lesak gcouers this will
ba detectad by loss of process Auid, but the Nuid remaining in
the system will nat be contaminaled. A differgnlial pressure gf
2 bar would he sufficient.

Montage

Es wird empfohlen, die Warmedustauseher wis aus Seite 2
ersichtlich mil an der Mantelseite durchlaufender Yerfahrensg-
Nussigheit und an der Rohrseite durchlaufendem Kdhlwasser
Lu montieren.

Wichtig isi, dal keine Luft in das System gelangt, insbeson-
dete nicht an der Kihlwasserseito, Mit Lult durchsetrtes
Wasser hann zu einer Eragion der Rohre {ohren.

Die Warmeausiauscher solien fir den Gogenstrom bermhrt
werden, d.h, die Werfahrensflissigheit sollte in eine dem
Kuhlwasser enigeqengesetzte Richiung flieBen. Der Kihlwas-
seretntrilt sallte der unlore AnzchluB und der Awustritt der
abere Anschlul sein, Diese Uffnungen missen auberdem
winander diamelral gegenuberliogen. Weitere Einzelheiden
kannen Seile 4 entnommen werden. Slets die emplohlone
Feewasser- nfer Frischwassermenge durchiliefen lassen.
UbermaGiger DurchfluB kann ebenfalls Koreasion oder
Eresion bewirkon.

Falls gin Temperatuircgelventil im Bikbwasscrkeesiaul
ginrubaven ist, sallbe ¢s an der Eintrittsseite zum Warrmneaus-
tauscher und nicht an der Austritisseite vorgeschen werden,
damil der Warmeaostarscher keinem unndtigen DOruch durch
das Kuhlwasser ausqesetzt wird,

Zum Kihlen von Hydraolikél sollle der Wiarmezustanssher
im  Rucklaut zur Tanklgitung worgesehen worden, damit
alles heibe Ul durch den Warmeaustausehet l4uit Falls das
nicht méglich isi und falls die Druchseite der Pumpe aulierhalb
does Arbeilsdruchs des Warmcausfaoschers liegl, sallte der
Warmeaustauscher einen oigenen Kreislaul erhallen, wobei
aus dern Tank durch den Warmeaustauscher und zurich
fum Tank gefiérdert wird, Bei einer solchen Anordnung ist
eine rweite Fumpe ertorderlich.

Ber auf Schiffen singebauien Warmeauwstauschera st der
Eincal: won Bronze-sbschivldeckeln unerlafhch. Farmer
empfehlan wir in dicserm Zusammenhang, dal der Druck des
Warmeauvstguschers an dar Mantelseile stels haher als der
Druck des Kihlwasserkreizlaules (Rohrseited ist. Falls gine
Undichtigkeit an der Mantelsede enistehen solle, wird e
durch Yerlust von Yerfahrensflussigheil angezeigt, dach wird
dig im System verbleibende Flussigkeil nicht verunreinigd, Ein
Druckurterschied van 2 bar wurde genigen.

Inntallalian

Il est recommandé d'installer les échangeurs de chaleur
suivart ¢ mode de mentage lustré en pageld, c'ast-A-dire
de maniéra & co que le liguide & relrgidir ou & trailer circule
dans [z corps landis que Leau de refroidissemant circule dans
les tubes. Il ceonvient d'empécher ['infiltration d'air dans
l'inslallalion et, en parliculier, dans Jo circuil d'eay de
relrpidissernent car I'eau aérée lend a corrader les lubeos,
Les &changeurs de chalgur seromt raccardés 8 contre.
ceurant, £'asl-d-dire de maniére 3 ce gue 'eau et le liguide &
refroidir circulan! en sens cantraire, On raccordera lenbrig
d'eau & 'orifice mférieur el sa sortie 4 I'orifice supénieur. Cas
orilices saront aussi diamétraleman! oppesés. Pour plus
amples renssignements, se reporlar page 4. Respectar les
débits recommandés d'evau douce ot d'sau de mer, un débil
ercegsif wncavrageant la corrosion of 'érosian.

Si gn cnvisage dinstaller une vanne de régulation de tom.
pérature dens le circuil d'eau de sefroidissement, on la
placera on amaont de Péchangeur de chaleur o non en
aval afin d'éwiler une mise SQUE pression intempesiive de
I'etage a cau de Péchangeur,

Lorsgu'il est utilisc au refroidissement de 'huile hydrauligue,
I"échangeur de chaleur sera installé s la conduite de
relour au reECryoi, Cr qui assure le passage dans 'échangeur
de touts Phuile chaude. 5i cela m'es! pas possible ou s la
pression 4 1e sorlie de la ppmpe so0¢t de la plage de pression
di service da l'échangeur, on dolera ce dernier d'un circuit
propre puisant nuile dans le réservoir et 'y renvayant aprés
refroidissement. On aura dans o cas besoin d'unc pampe
individusiie.

Dans lo ¢as déchangeurs de chaleur installds & bard des
naviees, il est impératif d’employer des medéles & couvercles
da bronze. Nous sugqgérans aussi dans ce cas la mise sous
pression du circoit d'huile empruntant |2 corps de 'échangeur
de sporle que cel elage soit (oujours 3Qus une pression
supdrieure a celle de Fétage & eau de relroidissement (les
fubes). 'l se produisait alors une Fuite, on |4 constaterait par
ta perte du liquide & retroidir {'huile hydrauligue dans ce cash
maig celui reztant dans o circuit ne serail pas conlaming. Une
diflerence de pression do & bar devrait suffire.

inslalaclén

Se recomienda monlarlos inlercambiadores de calor como e
muestra ¢n 1a pagina 2, con gl kquido del proceso pazanda
por dentro del caerpo v el agea de relrigeracion gor dentra
de los tubos,

Es importante gue sea excluido el afre del sistema, sobre fodo
en el lado del agua, pues la presencia de aire en el aguea
puede causar coffosidn de fos tubos,

Los inlarcambiaderes de caler deben instalarse con las
\uberias a conlracorfiente, ¢& decir, haciendo que ¢l liquido
del precesn circule en schlida contrario al del agua. La
entrada del agua debe hacerse en la conexign do abae ¢ la
salida en la de arriba. Estas lumbreras deben quedar lambign
opueslas diametralmenta. Para mas detalles wéase |a pagina
4. Haganse circular siempre los caudales recomendados de
agua de mar o dulce, El caudal excesive tambign pueds
causar coreogidnlerasitn.

Siha de inslalarse en el circuite del agua de refrigerac: dn una
vitlvula requladora de temparalura, debe ponerse on ol lado
de entrada del cambiader ¥ no en el de zalida, Asi 5o ewila la
presurizacion innecesaria del intercambiador con agua de
refrigeracion,

Cuande se trate de enlriar igmds hidraulico, el inlercam-
biader debe instalarsc on la tuberia de relornp al tangue; este
permite que pase por ¢l aparata toda el aceite calienle, Srne
&5 posible gsto v i el lada de presidn de la bomba ast4
fuera del IImite de presidn de irabajo del intercambiadar,
entgnees debe instalarse fste farmando su propio arcuita,
can alimenlacidn desde el fanque a fravés del infercambiadar
¥ retormo nuevamente al langue. Con osfa configuracidn se
necegitard una bomba aparte.

En ¢l case de los intercambiadares de caler instaladas en un
buque ez imprescindible unlizar lubos de 1apas de bronce,
También tralandose de esla especificacion se sugiere que £l
intercambiadar cslé presurizada en el lado del cucipo para
fue siempre e5te a una presion mads alta que 1a del circuite del
agua{lubos), Agi, sise produce una fuga puede detoctarse por
la pérdid de liquida del preceso. pero e liquido que quede en
el sistema no =e conlaminard, Es suficiente una diferencia de
presioncs da 2 bares.
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Maintenance

Generally, heat exchangers raquira litte atlenlion in service,
However, it is advisable to check tha laltawing peints when
carrying out routing maintenance Lo ensure good working
erder of the heat exchangers and the equipment to which they
are fitted :(—

1. Chech that any lemperature control valves in the conling
water circuit are functigning correctly, and hat they are on the
inlat side tw the cogler.

2. Keep any valves open unless isglation of tha heat exchanger
is required. Any partially clozed valves, aspeciafly gn the shell
side, will reduce cooling perfarmanca,

I. Il the coaling watar contains silt or scale, a strainer or filter
ig probably filted. Make sure this is clean and working properly,
4. Regular checks on ceoling waler pH should be made and
this should be maintdined between 7.2 and T.8. I this value
falls o below 7 the waler has become acldic and will cause
carrasignferpsion of the tubes.

5 Always study any information given by watar freatment
spacialisis to ensure that all chemicals used in the control
of coaling water conditions are campatible with the malerialg
of the heat exchanger,

6, Excessive waler flows are wastaful and can cause arosian.
Thereiora, circulate the amount recammended. This is
particularly impartant with sea water.

T. When draiming the heat exchanger in cald weather, ansure
that the watar side is completely emply. Partially Lilled units
can be subjact lo corrpsian.

Itis Importart that the heat exchanger is kept efean on bolh
the shell side and the fubo slde. as a choked cooler will
pertorm poarly.

Wartung

Im allgemeincn benobgen Warmeaustauscher wahrend des
Betriebs nyr wenig Autmerksambeil, Jedoch isl es vorteilhalt,
bei der susfithrung narmaler Wartungsarlieiten nachstehende
Funkte zu beachlen, ym einen guten Belriebszusland der
Wiarmeaustavscher und der an sie angeschlossenen Anlagen
Ty gewdhrleisten.

1. Prufen, ab alie Temperaturregelvenlile der Kuhlwasser-
leitung richtig lunktiomeren und ob sic sich an der Eintritts.
Gaite zum Khlar bafinden.

2. Bamtliche Yenble offen halten, selange keine Absperrung
des Warmeausiauschers ertorderlich st Alle teilweize
geschlossencn Yentile, insbhesondere an der Mantelseite,
selzen due Kuhlleistung herab,

i, Falls mit Sehlamm gder Kessclstein im Kihlwasser
gerechnet worden mul, isl wahrecheinlich sin Sieb oder
Filter vargeschen worden. Dafir sorgen, dall Sich oder
Filter saubcr sind und ardnungsgemad funidionieren.

1. Der pH-Wert des Kuhlwassers sollte regelmalig Gherpruft
und zwrschen 7.2 und 7,8 gehalten werden. Falls dieser
Wert aul unter 7 ablallt, ist das Wasser saurghaltig gewarden
und tihrt zur Korrosign(Erosios der Rohre.

5. Stets alle von  Aufbergitungsspesialisten  Gherreichlen
Unterlagen genau durchsehon, um zu gewahricisten, dad
alle zur {lberwachung des Kohtwasserzuslandes verwendeten
Chemikalien sich mit den zum Bau des Wirmeaustauschers
verwendeten Werkstofion vertragen.

6 Ubermbliger WasserdurchfluB ist Verschwendung und
kann Erosfan verursachen, Deshalb die emplohiens Menge
rithulicren lassen, Dhes gilt insbesondere fur Seowasser.
T Wird der Warmeauslauscher bei kalter Wilterung rnlleert,
isl daraul 2u achten, dal die Wasserseite vollslandig entleert
wird, Warmeaustauscher, die nicht wollstindig leer sind,
kdnnen ¥orrosion ausgeselzt sein,

Wichtig ist, dall der Winrmeaustauscher sowohl an der
Martelgeite als zuch an der Rohrseite saubergehalten wird,
da ein verstopHer Wirmeausiauscher nur geringe Leistung
aufiringt.

Entretian

En riégle genérale, les eéchangeurs de chalaur edigen! teds
pau d'entretien. 1l est toutefois indiqué quand on procide
4 l'antretien courant d'installalions qui en comportent de
vétifier les points suivants pour garantiv be bon fonclionme-
mani de 'ensemble:—

1. Mérifier qua foul robinet ou vanne da régulation de tam-
pérature du circuit d'eaw de relrordissement fonclionne
nermalement et esl hien monlé en amont de I'echangeur.

2. Garder tous les robinets grand auverls & maoms qu'il
importe d'isoler 'échangeuar du circuit. Tous rabinats pariiel-
lement fermés, surtowt dans le circuit du liguide & relrprdir,
réguirent considérablament I'efficacité du refraidissement,
3. Dans fes inslallations o0 Ueau de refroidissement o5t
suscoptible de conternr de la hous ou du tartre, le circyil est
Tgénéralement daté d'un filtre ou crépine, Varifier que re
itre n'est pas colmaté et fonctionne narmalement.

4. Contriler réguidrement le pH de I'eau de refrgidizzement
qui doit loujours se siuer enlre 7.2 et TH. 5 le pH tombe
au-dessous da 7, I'eau st devenue acide et enirainera la
Carresan ot drosion des tubas.

5. Consulter taule documentation publide par les spicialistes
en traitement de 'eaw pour vérifier que les prodults ulilisés
au traitement de I'eau de refrpfdissement sant compalibles
avet les matidres wtillsdes a |a fabrication de I'échangeyr de
chalouwr.

. Un débit d'eau trop élavé reléve du gaspillage et peut
greder les canalisalions et les tubes. On veilera donc 3
respectar les déehits recommandés, particwférement dans |g
cas de 'eay de mar,

7. Lors de la vidange de Péchangeur par temps iroid, 5'agsurar
que I'étage & edu est complétament vidé, Les échangeurs
partiellement remplis seat sujets a la corrosion.

On weillera 3 ce que I'échangeur de chaleur sait tenu
propre dans ses deux &tages [carps ef tubas) car ug dpparel
partiellement engorgé perd de son cfficacité.

Mantenimiante

Generalmente |05 infercambiadores de calor necesitan poca
alencidn en sefvicio. Mo obstante, es atil hacer las siguentes
verificaciones cuando se lleve 2 cabo el mantanimiento
normal, para corcicrarse del buen astado de funcionamiento
die |os intercambiadores de calor y de las unidades en las que
astén montades;

1. Werilicar que toda védlvula reguladora de temperatura que
actle en el circuilo del agua fenciena carrectamenle, y qua
es!d instalade an el [ado de entrada del refrigerador.

2. Manlener abiertas las vAlvulas a no ser que so necesite
geccitnar ¢l intercambiados. Teda valvwla parcialmente
cerrada, especialmenmte en ¢l lada del cuLrpa, raducird
la capacidad de refrigeracién.

3 5i el ague de refrigeracién es susceptinle de comterer
barro o casecarilla, probablemente ze habra instzlads un
colatar o fillro. Hay que cerciorarse de que estd limpio v
realiza debidamente sy cometide.

4. Deben hacersa con regularidad verificacianes del pH del
agua de refirigeracian, ceyo valor debe mantenerse entre
32y 18 3i desciende egte valor por debajo de 7, el agua se ha
wuelte dcida v causard corrosidnferosion de los tubos,

4. Esludiar siempre Ioda informacién lacifftada por los
especialistas de depuracian de aguas para cerciararse de gua
los producios quimicos que se empleen en el cgnirol de las
cendiciones dal agua de refrigeracian sean compatibles con
Ies materiales utilizades &n el intercambiador.

6. Log caudates excesivas de agua son derrachosos y puedien
causar erosidn. Asi pues, conviene hacer circular 1a cantided
recamendada. Esta es particularmente impartante tratandoze
de agui de mar.

7. Cuando se vacie el cambiadar de caler en tiempa trio hay
que asegurarse de que se vacle por completo el lado del
agua. El dejar parcialmente Uencs los intercambiadares de
calgr puede exgonerios a la corrasidn.

Es importante conservar limpio el antercambiadar, lanle por
el lado del llquide relrigerado come par el de 1as tubos, ya
que un retrigerador atascado dard mal rendimiento.
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Claaning

Aemoval of the seraws around the pariphery aach end will
allew the end covers and tha seals to be removad. Following
this aperalion the luhe steck can be withdrawn fram either end
af the body.

Tha amount of cleaning necessary for 2 heal exchanper
depends on hew well the system has been maintained. If
there is any sludging or cantamination on ihe shell side, or if
the tuba side has been choked, then the heat exchanger
should ba dismantled and thoroughly cleaned using a de-
preasing salvent,

There are & number of crystal sqlvents available which when
mixed wilh waler can be used lor general cleaping purposes.
These are now used more often because of (heir ease gof
handling and storage. Mosl of these are also non-toaic, ngn-
causlic and are generally free from fire rish, These solvents
can be ghiained from Houseman Burnham Ltd., The Priory,
Burham, Slgugh, Buckinghamshire, whe are also able to offer
their speciatised knowfedge in cleaning heat exchangers and
walar treatment,

A Irsl of regional affices of Houseman Buraham Lid. is
avallable fram pur salas department,

The methad of cleaning should be in accordance wilh the
manufacturer's  instruclions, generally we recommend
immassing tha dismanlled heat exchanger into a tank and
allowing it t¢ soak for the lime indicated by the maker's
instructians. This will logsen any foreign matier in the 1orm
of grease or sludge and also any small contaminales within
the lubes,

After general sosking the unils should be remavad from the
tank and thorgughly washed down with clean Irgsh walker, a
4 mm diameler rod pushed through the lubes will ramove anmy
further obstrucllons.

When assembling the heat crchanper, new “0F seals should
be filted,

Reinigung
Mach Endlernen der Koptachrauben am Rand dor Abschluss-
decke| lessen sich dicselbean sowie die Dichtangs entfarnen.
Lranach kann das Rohrbundel aus jeden deor beiden Enden
herausgezogen werdan,

Der zur Reinigung eincs Warmeaustauschers notwendige
Arbeitsaulwand richlct sich danach, wie gul das System
gewaret wird, Falle Sehlammbilduny oder allgemeine Verun-
reinigung an der Manielseite aufiritt ader lalls die Rohrseite
verstopttist, sallle der Warmeaustauscherauseinandergebant
und mit Hilfe einrr entdlenden Losung grindlich gereinigt
werdaeh.

Es gibt g¢ine Anzahl Kristalldsungen, die mil Wasser vermischt
zur allgemeinen Heinigung vorwendet werden hénnen. Sie
werden nowerdings immer haufiger verwendet, da sie im
Gebravch einfach sind und sich ohne weiteres lagern lassen.
Die meisten sind dariiber hinaus ungiftig, nicht M2end und im
allgermemnen nicht feuergefabrlich. Diese Lésungen kénnen
o der Houseman Burmham Ltd., The Puary, Burnham,
Slough, Buckinghamshire, England, dic auch ihre Spezial-
kenmtoisse aul dem Sebiet der Reinigung van Wirmeaus-
tauschern  und der Wasserautbereiung  anbigten  kann,
besogen werden. Ein Verreichnis der Bezirtkshires dar
Houseman Burnham Ltd., ist auf Wunsch von unserer
Yarkauisabteillung erhiltlich,

Dt zur Reinigunyg anrgewendete Yerfahren sallte den voo der
Harstellerfirma  erleilten  Apwosungen entsprechen, Im
dllgemeinen empfehlen  wir, den  ausginandergebaoten
Warmeausiawscher in einen Tank o tauchen und zolange
der Wirkung der Lasung ausgesetst zu lassen, wit &5 in den
vam Hersleller erteiiten Anweisengen vorgeschneben ist,
um alle Fremdstaffe wie Fott ader Schlamm sowie auch allo
kleimen Werunreinigengen in den Rohren o lesen. Mach
erfolgten Reinigen s der Losung ist der Warmeaustauscler
wigder aus dem Tank herauszunehmen und mit sauborem
Frischwasser grindiich abzuwaschen und eine Stlange won
2mm Durchmesser durch die Rohre 2u stalen, um evenluell
darin noch wvorhandens Reste von Verunrginigungen ou
enlfarnen.

Beim Zusamrmenbau dos Warmeaustauschers sind noue
O-Dvchiungen 7u werwenden.

MNetioyage

La dépose des boulons 4 la périphérie de chague couvercle
d'enirgmie permet d'enlever ces derniers of leurs jsints, puis
de retirer le fafsceau da fubes par'un ou 1 autre baot dy Corps.
L'impartance du nettoyage exige par un achangeur de chalewr
dépent de la maniére dont l'installation st entrotenge.
5'il g produit des boues ou d'autres farmes de contamina-
tion dans I'étage du carps ou des engorgaments dans les
tubes, an déposera I"échangeus el om Iz natloera & Fond al
mayen d'un sohvant dégraissant.

On trouve maintenant dans le commerce des dégraissanls en
cristaux gui, mélangds a I'edaw, convienment au nettayage
géneral, On les emploie de plus en plug ea raison da leur
facilité do manutention et de siockage. D'auire part, ces
praduits sont en général non bosiques, non causliques gt
ininflammables. On peul s les procurar cher Houseman
Burnham Ltd., The Priery, Burnham, Slough, Buckingham-
shire, Angleterre, qui cst ausy) en mesure de canseillar ses
cligns quanl au nettovage des échangaurs de chalear et ay
rraitemant de 'gay.

On obtiendra la liste des bureaus régionaur de |y Sté
Houseman Burnham Ltd, sur simple demande adrgssée a
nalre seevice des ventos,

Lu méthpd: de nettovage sera confarme aur recamrnandalions
du fabricant du praduit dégraissant, Nous recommandons
limmersion de I'échangeur en pigces dans un hain de da-
qraissant pandant la durde recommandde par Te tabricant,
Celte immersian délachera tes déphts salides, graisseux ou
bpueus ans que les fing dépats des fubes.

Aprés immersion dans e bain dégraissanl, on javera & Tand
les pigces & I'wau claice ot on écauvillonnera les tubes au
mayen 4'une hge de 3 mm e diamétre,

Lors du remontage de 'échangeur da chaleur, on posers de
Aotyeaus joinls torigues.

Limpiexa

Sacando lps pernes de fijacidn de los extremos ded refrige-
rader, pueden desmantarse las ta pasy juntas. Despuésde esla
operaci¢n puede sacarse el haz tubular por cualquiera de |os
axtremas del cuerpo.

La canlidad di limpieza que necesita un inlercambiadar de
calor depende de o bien que se mantanga el sistema. 5i hay
tormacién de fangos & canlaminacion en of [ado dei CUEIpo, &
% s han zlascade los tubos, entonces debe desarmarsa ol
intercambiador y limpiarse a fondo utilizanda un disolvane
desengrasante,

Hay aclualmente en of mercado diversas disolvantes en lorma
de crislales que mezclandolos dirtectaments con el agua
puaden usarse para la limpieza general. Se emplean ahora
mas frecuentomente a cawsa de suo facilidad de manee
almacenamienta, La mayoria de ellos son ademas aldxicos,
o cdusticos y generzlmente estan esentos de rigsga de
incendio, Estos disolventes pueden obtererse de la casa
Houseman Burnham Lid.. The Priory. Burnham, Slaugh,
Buchnghamshire, Inglaterra que ademdés puede olrecer sus
canacimienlos especializadas en mataria de limpieza de inter-
ecambiadares de caler y Pratamicnio del agua.

Sobre demanda, nuestra departamenio de ventas puede
facilitar una lista de aficinas regienales de Houseman Burn-
ham Lid.

El métoda de limpicza debe ser de conlormidad con las
instrucciones del fabricante, y generalmente recomendamas
gumergir el intercambiador desarmado an un langue y dejarla
choremajo durante el tiempo diclado por las ingtruccianes
del fabricante del disolvente. Se saltard asl loda materia
axlrafa gn forma de grasa sélida o fango. asl como cuales-
quiera impurezas peguefias quea haya deniro da los tubgs,

Despugs de haber tenido los aparatas en remejo deben
sacarse del tandque v lavarse a fanda con agua dulee limpia,
¥ debe hacerse pasar por das lubog una vardla de 3 mm de
didmetro, con ba que ge desalojardn cualesquiera piras
ohstrucciones gue haya.

Al armat o intercambiader de calor deben renovarse las
juntas oricas.



Tube Failuras

Heat exchangers, unlike mechanical devices, rarcly 1all, but
il misused thiy can fad like any eiher product, Thare s seldem
any visible warming af Irpukle, ynlike a machine which runs
incorrectly and shaws ehyvious signs.

Generally speaking, the majarity of problems facing r hoat
exchanger are thoge of carrasion or erpaion on the water side.

There &re basically three types ol lallure. These are:—

a) Impingemani attack (or Corrosinn/Erosinn)

This is causad by waler containing air bubbles flowing at a
high speed through the tukes. The Implngement af rapidly
moving watar may lead to a breskdown of the prolective film,
s¢ allowing corrosion/erosion of the tubes. This is worse with
water contaming sand or gril. The effect of these condilions
would be pochmarking and pinhgling of the tubes.

h} Qxide Corrosion

This iz caused by waler containing arganic matter soch
as What faund in palluled estuarias, usually this water produras
hydrogen sulphide, which |s vary corrosive and cen cause
lailure ol the tukes, particularly if excessive watar fows ace
usad.

¢) Pitding

This preblem is caused by very mggressive sea walar in Lhe
tubes, especially In partially filled coolors whete the sea water
I5 stagnant, Low sea water Aow rates can craate 2 high lem-
perature rise on the sea water side. Under thase canditians
deppsits may build or settle n the tube, allowing pitting-
corrasion fo take place under the doposit,

Thig is anly a brief description of comosion problems. The
subjoct is complex and the purpose of these notes is to aulline
in very general terms what may occur wunder esfrema
condilions.

Rohriehler

Warmeaustayscher arbeiten im Gegensalz o anderen
mechanischen Yornchtungen im allgemeinen fehlerles, doch
konnen bei vnsachgemiBer Behandlung genau wie an jeder
anderen Masching Fehler auitreten, Beor eimem Warmeays-
tauscher stelit sich nur sellen rgendemne sichtbare Warnung
wor eventuel! aultretenden Problemen ain, wie es bei anderen
Maschinen durch unrogelmaBigen Lauf und andere aufallige
Zeichen der Fall is\,

Allgemein gesagt sind die mcisten Prableme, denen man
sich bei einem Wirmeaustauschar gegenibersieht, solehe
in Werbindung mit Korrasien ader Erasion an der Wasserséie,
Man begegnet im Grunde drei Problemen, und zwar—

) Aufprailangriff {oder Korrosion/Erasion)

Dieses Problem wird durch Wasser, das Lulthlasen anthalt
und mit hoher Geschwindigkeit durch die Fohre fleBt,
verwrzachl. Das Aulpralien des sich schnell bewegenden
Wassers kano zu einer Ferstirung des Schutzfitms Fohren
wnd tadurch gine Karrosion/Erasion der Rahre ermaglichen,
Gies ist um so gchlimmaor bei Wasser, das Sand ader Kies
enthait. Eine Verparbung und Durchldcherung dor Rohre
wurde die unausblebliche Folge sein.

b) Oxydkorrasian

heses  Problem  wird  dorch Wasser werursacht, das
erganische Substanzen, wie man sie beispielsweise n
verschmutzten FluBnundungen varfindet, enthalt. Sowahn-
lich erzeugt solchas Wasser Schwelelwassersioff, der sehr
korrgsiv wirkl und Rahsbriche verursachen kann, inshesan-
derge ber ubormabrgem Wasserdurchfluli,

¢] Lochfrass

Dieses Prokderm wird durch sehr aggressives Seewasser in
den  Rehren  werursacht, inshesondere in nur  teilweise
geflllten Warmeaustauschern, in denan das Seewasser
sleht Langsam durchflic@endes Seewasser hann zu einem
hohen Temperateransticy an der Seewasserseite {uhren.
Bz hannen sich darn in den Rohren Ablagerungen avibauen
ader absetren und semil zur LochfrgAkorrosion unter der
Ablagerung fihren.

Diese Ausluhfurgen enthalten nur gine hurze Darstellung
der Horrasionsprableme. Oies&s Thema ist komplizicrt, wng
unsere Bemerkungen sollen nur dem Zwech dienen, in sehr
allgemein gehaltenen Worten das zu umrcilen, was unter
asremen Betriebsbedingungen cintreten kann,

Dérangemants dans les tubes

A& l'gncontre des appareils mécanigues, las échangeura do
chaleur sent rarement sujefs aux dérangements maig ils
peuvent souflrir d'un mawvais emploi. Mais dans ce casg, ils
ne présentant pas de sigres avant-coureurs comme e fant
géntfralemant les apparetts mécaniques.

En regle péncrale, les difficultés proviennent de la corrosian
au de I'érosion dans 'élage 3 cau, Ces difficultés so divisent
esscentiallament en trois catdgories:

a} Erosicn abrasive

Causée par Iz passage 4 rés grande vitesse d'eau contenant
des bulles d'air dans les tubes, Lo choc ainsi €réd peut
disperserla pellicule prolectrice et ceposer [a surface dutuhe
a Iérgsion, Lo probléma se complique quand 'eau contient
du sablc ou d'avtres parlicules solides,

Cette fgrme d'érosien e traduit par une surface grélée et
piquée de fins trous A l'intérieur des tubes.

b) Cormesion chimique

Causite par les eaus contenant des maliéres organigues
comwng celles des esluaires pollués. Cette cau dégage
généralement de I'hydrogéene sulluré, trés corrasd, gui peut
endammager les tubes, particulitrement si les débits sapt
trop élevés.

c) Piquaga

Resute de la présence d'cau da mer trés corrosive dans les
tubce, particuligrement dans las refraidisseurs partieflemant
remplis ao I'esu de mer stagne, L'écavlement trés lant de aau
de mar pecasionns &ventuallament un surchauffement de
Tétage & eau, Dans cos condilions, il peul se produlre un
entarirage des trbos avec pausuite du piquags par cofrasion
sous |z dépdt solide,

Ces renseignements ne fant quiesquissen tes problames de la
corrosian, sujet compligué 8'il er est. L'objet de ces notes est
simplement de donper au lecteur une idée générale de ce qui
péut e produire dans des conditipns de servica particuliére.
rment defavarables,

Avaerias de log tubos

Los intercambiadores de cator, adilarencia de los dispositives
Mecdnicos, raramanle se averlan, pero 5 se abuga de ellos
pucden sulirir averias como cualquier offo producip. Rara-
raenla 52 liene ningdn aviso visible de evenluales problemas,
4 diferencia de lo que gcurre Con una miquina gue tunciona
indebidaments ¥ muestra sintomas clarss.

En términas generales, [a mayaria de los problemas gue se
aresentan én un intercambiador de calor son las de 13, corpo-
s1n o erogidgn en el ladg del! agua, Sc¢ dan bdsicamante tres
lipos de prablemas, gue son:

a) Ataque por corroaibén/erosin

Es causado por el agua que conliens burbujas de aire ¥ que
circula & alta velacidad por los tubas, El chague del agua en
rdpida mavimientn pugde conducir a la deRsCOMposicidn
de la pelicula prodectara, dando lugar & que se produlca
corrosionfergsidn de los tulros. Esta situacidn empoora o el
Boua comlient arena o ticlra,

El efecip de estas condicioncs serin Al de tormacion da
alveplos v paros en los tubas,

b) Corrpsion por dxideos

Es causada por el aqua gue conticnc materia organica, como
la gue se encuentra &n los estuarios contaminados; general-
rmente ¢5te agua produce sulfuro de hidrdgeno, que es muy
corrosive ¥ puede causar ¢l lalle de las tubgs, sobre tada 5
se emplean caudales de agua excesivos.

¢} Picadura

Este problema es causade per al agua de mar muy agresiva
en los tubos, especialmente en los refrigeradores que se
dejan parcialmente llenos ¥y en los que queda estancada aqua
de mar. Las caudales bajes de girgulacion do agua de mar
pueden crear un fuerle aumento de lemperatura en ol ladas del
agua. En estas condicianes pueden farmaise o sedimentarse
depbeifos en los tubgs, dando lugar a gue se produzca
voarosicon craterilorme debajo del depdsito,

Esta informacién no €5 sifd un breve esbara de los prgblemas
de corrosidn que pucden surge. El tama es complejo v ef
obiefo de eslas gbsarvaciones as anicamente el de indicar a
grandes rasgos o que puede suceder ¢n condiciones ax-
tremas de trabajo.,
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Fault Finding

Thora are four condltions which can pive an indicatron of possible prablems with heat exchangers. These have beon listed helow

with the cauvse and tha remeady raquirad —

Symptoms
Ingrease in lemperature ar the shell
side arexcessive pressure loss,

Tha prezsure lass is as expected, Hut

the temperature ol pracess fluid rizes.

Process fluid leaking into the coaling
water circuit, or cooling water [eaking
inta the process clrowrt,

Process fow rate or cocoling water
circylatien inadequate,

Dérangements et remédes

Possible Causes
Oil sludgling, tuba scaling or a build up
of bhoth rasulting in an insulating film
cavering the tubas,

Film, scale or resirictians an ihe ingide
af the tubes.

Split or parforated tubes.

fnsufficicnt process fluid or water in
the system,
Frocess fluid or water pump faulty.

Ramedy
The camplete heal exchanger should
be tharaughly cleaned.

Aqain, remove heat eschanger and
claan thoreug hly.

Ax g temporary measorg the fubes
aflecied should be plugged with hard
wood plugs. The tube stack should be
replaced as span as possible by a new
rnit, tagethar wilh ngw "' ring seals.

Add process flyid or walcr 1o make up
the correct devels. Check pumps and
meclify as nocossary.

Il exisle quaire symplémes da dérangements dventuals des dchangeurs de chaleur que nous décrivans Ci-dessous an indiguant

les cavses of les remidas —

Symptdme

Auamanlation de température dans
I'étage carps ou perte de charge
BACEASEIVE.

Perte de charge normale meis échauf-
fement du liquide a refroidlir,

Fuite de liguide a redroidir dans Meau
de refroidiasement au réciproguoment.

Debit anprmal d'eav ou de liquide 3
redroidir,

Fehlersuche

Cause éventuelle

Formalion de boue dans 'hwile ou
enfartrage des tuhes créant  une
couche isofante sur la paroi dos tubes,

FPellicule, tartre aur  resiriction  de
passaqe dang les lubes.

Tubas fendus au periorés.

Manque d'eau ou de liguide a refrocdir,
Fonglignnement defectucur des
pompes a8 eay ou 3 liquide 8 refraidir.

Remade
Mettoyer diond tout Méchangeur,

HNedtoyer & fond taut I'échangour,

Obstruer pravisoitemenl les  tubes
délectueux au moyen de bguchans de
bais dur. Remplacer lg faisceau dés
que possible par un laisceay negl e
remplacer aessi les jgints torigues,

Faire l'appoint  jusqu'aurx  niveausx
indiguds, Examiner las pompes el les
régler au los réparer.

Es gibt vier Stérungserschelnungen, dic elnen Hinweis aof mégliche Probleme bei Warmeaustavscharn geben kénnen. Sie sind
nachstehend neben den maglichen Ursachen und erforderlichen Gegenmalinahmen zur Beseitigung dar Storung aulgefohrt: —

Storungseracheinung
Temperalutansticg an der Mantelseite
ader Gbermibiger Druckahbfall,

Der Druckeerlust ist wie erwartel, aber
die  Temperatur  der Yerlahrens-
flilssigkeit sieigl.

Yerfahrensfligsigkeit leckt in den
Kiihlwasserkreislaof ader Kihlwasser
in den Kreislauf  der Verfahrens-
fliisgigheit.

Cuorchflullmenge der Werfahrens-a
fligsigkeit oder KUhlwasserzrkolation
gcheink falsch ra sein,

Localiracion de fallas

Mogliche Ursache
Ofverschlammung, Kesselsteinbilduag
inden Rohren ader ein Aufbau beider,
die in den Rahren :ru einem lIsplier-
film flihren.

Film, Kesselsten oder Querschanitks-
vercngung in den Rehren.

Gespaltene ader durchlichenc Rehre,

Allgemein Iy wonig  Veefahrens-
fliszigheit odor Zu wenig Wasser im
Syslem, Yerfahrensfllissigheit-
oder Wasscr-Pumpen  lunktionieren
nicht richtig.

Gagenmalnahme
Der yanze “Warmeaustauscher muid
grandlich gereingt werden.

Auch in diesem Fall den Wirmeaus-
tauscher ausbauen und griandlich
reinigen.

&lz proviserreche MalBnahme sind die
betroffenen Rabre mit Harthalz-
pRacken zu verstapseln oder dightry-
setzen, Das Rohrbanded 13t sobald wic
méglich durch ¢in neucs Rahrbudndel
cinschlreBlich never DBichtrings 2w
ersetzen.

Verarpeitungsfliissigkeit ader Wasser
ks 7ur richtigen FlllRdhe hinzugeben.
Jede FPumpe unterswchen und  wie
erforderlich reparicren.

Hay cuatro condicipnes que pueden servir de indicasrdn de pasibies prabtemas de los intercambdderes de calor. Se relacionan
& contineacion, junle con las causas posibles v el remedra necesario:—

Sintomas

Aumenla de temperatura cn ol lado
el cuerpe o pérdida croesiva de
presicn.

La pérdida de presidn eg la esperada.
pero la ternperadura del liquide  del
procosc aurmenta.

Fugas do liguide del proceso hagia ¢l
cirgurilo del agua, o entrada de agua en
el circuite del procesa.

El caudal del ligwdo del procesa o la
circulacitn  del agua  parecen  in-
correctos,

Causas posibles

Formacion de fangos en ol acete,
incrustaciones en los tubes o acuo-
mulacidn  de ambas cosas dando
lugar a nue los tubes queden recu-
bierios por una capa aislane,

Fresencia de una pelicrla, incrustacign
o restnccanes en e inferior de los
tubos,

Tubos rajadas o perfarados. .

Falta ganeral de liquide o agua en gl
sistema.

Mal funcianamiente de las hombas
ded liquido del praceso o del agua

Remedic
Hay gque impiar a fondo 1ode ol inler-
tamboiadar.

Tamiién ¢n cste caso hay que Jos-
marfar ol intercambiader v limpiarle
bren,

Como medida provisiana' deben tapo-
Narge o cerrdrse von tacos de madora
dura |les lsbos afecladns. Luegoe debe
cambiarse el haz de fubos par olro
nueyo  la  antes  posible, wsando
junlas 1Gricas nuevas.

Afadir liquida o agua para repenar
debidamente los niveles.
Eaarminar cada bomba y hacar la
rectificacidn necesans,
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GENERAL PRODUCT CHARACTERISTICS

. AODY MATERLALS: Bl Caxt Iron BS @ 1452 Grade 250 B Kanrgen plated etemertts &
fFor fresh watar and lutineating oifs| Neoprene seals
B Hronze BS 1400 Grade LG2 Ic.l;;& ?éls:g!rgem [tw Aarnrmonia refrigeration
[Far scawater, shock resistandce and P

lonw MAGACtc permeatliny) St bl systemms

. . B Eamgen plated efements & Mitrile seals
B Alummium B3 - 1490 Grade LMZ5TF L ubre oil system with Hydroger Sulfids
[Far light weightp contamination ’

W Steel B5: 3100 Grade Al W Neoprene seafs

(far high strength/pressure ratings) Lube ail system for freon refrigenatorn
B Duchilcron B 0 2789 Grade 920/12 COMPressars

(ragh perormance son) SEAL MATERIALS: Mririle, Yiton, MNeoprore &
B Stainless Steel  BS : 3100 Grade I1eC| 6f Erhylene Propyfens Rubber

[carrasive and special appications) PORT

CONNECTIONS:  Threaded or flanged [refer to incachual data
shieets for specific valve|

ELEMENT
MATERIALS: B Scandard elements are of brass and bronze VALVE SIZES 1im )
constructran with O ring seals in Mitrite (nominal kare}:  15mm through Z00mm [ /27 through 87 |
rubiber. These are sultable for most warer CONTROL
A prirmewm based oils, TEMFERATURES: 13°-137'C [55°-2T0°F
B rackel plated clemen & WVitan seals FLOWRATE: To 4503 M¥Hr (2,000 US GPM|
Synthetic Jubricants (Refer to Page 15 for valve selechont
Deronized weater in electranic cooling PRESSURE
circLiits RATINGS: To 70 Bar [ 10G0 P

POSITIVE ACTING TEMPERATURE CONTROL

AMOT Thermostatic valves provide reliable contral of fluid ternporatures in cooling systermns, heat recovery and marry other temperature
cantrol apphications. They are #lso sutable for process control and industrial applications where fiuids must be msed or diveried
depending vpeon temperature. All AMOT internally sensed valves have poitive 3 way actron, This ensuwres that on process start up afl of
the: flawy 15 through the BDypass line greng the fastest possible warm up e Operalion and flow control is established By the emperature
element, which constantly monitors and regulates the medium to the exact specificd temperature setting. YWhen regquired the valve will
positively st off the bypass ine e give full cocling, Beirg o 3-way valve ensures constant volume fow in the sysom angd gives no
restriction during the warm up Cycle, ensuring maximum perforntance.

COLD FOSITION HOT POSITION

OPERATION

Ihe termperature control powwer is created by the expansion of 2
wakScopper Mmixtdre which s Righly sensiowe 10 rentperature
changes. Large forces are created by the warmingfespansion of
the rmixiure which in tarn acts upon the siding valve, thus
reguiating e o,

The diageam appasire shiows i walve actoation in diverting
midfe at start and cooling positions. Dunng operation the sliding

. value constantly nrodulates For accurare iemperatare control. The
rehatre rugged constroction gives a unit sensilive W temperdture
variations, not easly disturbed by pressuore changes and sudden
surdes. Fhis rovides stable temperatures maintained owver g wide Mate: Typreal For sliding valve Lype elements
range of operating condrtions.

TEMPERATURE SETTINGS

A wide selection of temperatures are available. Fresh water systems typicatly run in the range P07 o BB'C. Seawater systems do not
normally exceed 49°C Follow the equipment manufacturers” guidelraes for oil systems and for specific operaling romporatures of
conhngfheating systems.

I general the remperature guoted is the nommal operating temperalurs in diverting rmode on water systems.
For mixing and of circuits the: Iempergture mady Bbe 1 W 270 D2egrees migher due 1o {lovw, viscosity and cther system paramensrs.

For long lite AMOT valves should nat be opecaren cortinucusly at remperatures in cxaceds of their maximum continuous rating. If this
Conditian 15 AntcrpAreed then consult AMOT for suitable afternatives.

ELEMENT LEAKHOLES

Leakhaotes are drilled to allow a small fowe of Aurd between ports B antd C for the folioaving reasors:
. = To allow smalf flowves to cooler during start up which slows dowr warmr up cycle.

= Ta altow crnalt flows 10 maintain some How through conler in order tg prevent condensabion or 0 exireme £ases freezing. 0
applrcations where additives are not aor £an nat be used.

= [0 applications where valve js used as 2 way. With port 'H Dlocked, when circuit f5 cold and valve Cosed leakhole is necessary to
ensure smal flow in order 1@ see temperature change. Allowing the unit to function.
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INSTALLATION AND OPERATION GUIDE

. Amot Thermostatic Valyes are manufactured and
tested Lo the highest possible standard. If the vatve is
corrcctly applied and installed, it will give many years of
reliabie, rouble-free service.

This operating guide gives service informatian for most
normal operating conditions, but for unuseeal situations,
it may be necessary ta consult your local Amot
representative or the Amot factory.

All Amot internally sersed thermostatic valves work on
the "expanding wax” principle, the temperature
elements are et to a pre-determined temperature under
very strictly controlied conditions. They are not
adfustable, IF system temperatures need to be changed,
then replacemeant elements must be fitted.

Inspection

Upon receipt, the valve should be checked for damage
. sustained i shipping. Al Amot valves have nameplates

attached, which are stamped with the valve model

riumber and scrial number.

Installation Methods

There are several ways of installing Amat thermostatic
valves, but the bwo most commaon applications Are
‘mixing” and “diverting”. When diverting the fluid,
termperature into the valve is being controlled. When
mixing the fluid, temperature fraom the valve s
contralled. in mixing mode the valve may ren at 1-2°C
[1.8-3.6°F} higher than the normal set temperature.
All Amot internally sensed vahves have the same port
identification, ie, AB and C,

Port Nomenclature
Below Mominal Temperature: Ports A & B connected
. Above Nominal Temperature; Ports A & C connected

Installation Guidelines

Electralysis - If expected or encountercd in the
System, a zinc of maghesium waste plug should be
fitted as close as possible to Port A

Salt Water — For direct sea water cocled applications,
bronze valves with plaied elerments should be used,

Venting - If the valve is mounted at the high pomnt of
the systern, then care must be taken to ensure that the
systern is properly vented to prevent trapping air at the
elermnents. A leak hole within the unit may be necessary.

Environmental Conditions - Ensure protection
against frost and direct sunfighe,

Overtemperature — Ensure maximum contimuous
. temperatures of element assemnblies are not exceeded;
this can mcrease risk of premature failures,

Pipe Allgnment - Ensure good alignment of pipos
pricr to tightening of all connections. No pre strain or
lading should be applied o the valve body.
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DIVERTING APPLICATIONS

THEROZIAT

HEAT
LCWAD

HEAT
REWICUIAL

l_Hi
Q:Pu@w?__ o
MIXING APPLICATIONS
7
| J‘
'_[}—I{J- HEAT
IE:ZE::; .'HIﬁ':‘g‘:rAl REMKIVAL

Flange Gaskets - Use full face gaskets.

Threaded Ports — Valves having threaded
connections, use A thread sealant to prevent leakage
rather than excessive tightening force.

Operation

Upon installation and on start up of the systern, all parts
of the circuit shoold be closely manitorcd to ensure
cofrect performance.

A systern in which the valves have been properly
selected for the anticipated flows should operate very
closely to the valve's nommal temperature rating.

Water cooling systems will usually aperate at or slightly
Beiow the nominal ternperature. Lubrncating oils and
most other higher viscosity fluids may operale at ar
shightly above the nominal temperature.

In any syster where the indicated tcmperatures are
mare than 3°C [5°F] from the nominal temperature, then
an effart shoutd be made to locate the cause.

Ary system aperating at an indicated

&°C (FO°F) or miore from the nominal anticipated
termperatures is probably ralfunctioning and the cause
shaould be located and rectified immediately, [See
trouble-shooting guide Over page for possible causes.)




TROUBLE-SHOOTING

In the event that the couling system does Not operate close to the desired emperature, the follewing guicde may help to identify
or focate the probilem,

System temperature too cold

Insufficient heat transferred to coalant to maintamn
temiperawure,

Lystem temperature too hot

1
Z

Coaling capacity of sysiem inadeguate.
Thermastatic valae too small for fow rate causing high

2 Wrong nominal element temporaire selected. pressure drops and possibie cavitation probfems.

3 Thormastatic valve greatly owversized or cooling capacity of 3 Valve installed backwards, reducing flow to cooler as
system much greater than required. tEMPErature moredses.

4 Thermostatic valve imstalled backwards, thus sending water 4 By-pass will not close due to worn or pitted seats, shding
to cooler 4t low temperatures, valwe, teals, ore,

5 Worn or leaking CHrings allowing leakage to cooler, 5 Elements may hawe suffered sufficient over-temperature

fa Excessive pressure drops acress the vahee. 0 prevent full movement, thus preventing full cooling,

7 Forefgn maner preventing closure of elements. & Solids building up on element sliding valve preventing

A Bi-metaliic ype thermometers will indicate low if calibrated correct aperation.

in ail.

Forergn matter stuck bebween sliding walve and seat.

ELEMENT HYSTERISIS CHART

SLDING
WALVE
AW, MLN[_‘. LAl AL
A /_/’ HYSTERESIS
The gap found between the upstroke
£ E - ale and downsiroke cunves is the slemert
=l . . .
o E S E ks hysteresis. The hyskeresis is caused by
g 2 HYSTERESIS o 2|F E = element temperature delay and by the
= = = E E ¥] é frictron of parts in motion.
s ITFIGHT = b ==
Z 2 RS keSS ﬁ 5 2 -3
E =3 i 1
= =5 df vl wlF
E; EE |2 CURVE
IRy Y Bk gfi The curve illustrates the movement of
WORKING ] E ;“'; the element assembly in relation to
HEICHT oL temporature.
;r:': —_ - [

FULL TEM?. RANGE ,‘_j
TYRICALLY 15

- gy sl L o o L = Tl L
'I Psi = i 0.06% 0.600 0.068 6.89 27.68 2.04
1 Bar = 14.50 A 1.020 0987 100.00 40] .48 2953
1 KG/cm? | 14 22 0921 LA 0958 P8.086 39367 28946
1 Atm = 14.70 1.013 1.233 AAaruh 101,32 406,79 29.92
T Kpa - 0.15 0.010 o.mo 0. wrh 4.01 0.30
T In. water = Q.04 0.002 0.003 a002 25 rEmT 0.07
T In. merc = 0.49 0.0249 0.035 0.033 339 i3.60 R

PRESSURE CONVERSION
T SR

TEMPERATURE CONVERSION TABLE

- — T R T - e - T I PE-HI TR . RETIRE.
-c -F -c ) :-F 5 ?c o ' -F.- ] __'lc L '\:E . e L =y 'E'E E O i Bl ES, ) ."\;Eﬂ
o 500 23 714 36 904 49 1202 &2 1434 7% 147 B8 1904 [ 101 213 EI 174 2372 [ 127 2604
I 514 4 72 3 984 a0 1220 G3 1454 o logd 89 1922 | 102 2154 115 7390 | 126 26724
12 536 P o] 3B 1004 51 123 8 Bt 147 2 7104 0 1940 | 103 F1F4 ] 110 24048 | 179 2647
12 554 f6 FH.B v 1022 3F 1255 Lo 14%.0 f8 1754 911958 | 194 2192 ) 117 7484 130 26600
41 572 27 B0.b 40 104.% 53 1274 &b 15048 79 1742 QF 1974 0 105 22100 118 X444 ) 131 FL7 8
M5  4%0 8 B2 4 41 1058 3 1292 GF 15260 B0 1760 23 1994 ;|0 2224 119 24062 132 2694
e 6048 2% B4.2 42 107 .6 55 1310 3 1544 gl 1778 ?4 2012 107 2346, 120 MEQ ] 13X 2714
Iy alb 20 B4.0 43 10%.4 3 1328 69 1462 E2 1774 P5OFIIG I0A FRe4 121 2458 134 2r37
s od4 31 BTH 44 1112 57 1346 1580 B3 1814 9o FO04.8 . 109 L2822 | 122 2516 135 2750
[ T 22 B9.4 5 1130 3 1364 f1 14748 i B4 1832 F 2es o 110 23030 | 123 2534

A0 GRA 33 %4 46 1rag . 59 13@72 72 1al s g5 1850 98 FOES [ 111 2318 | 24 2552

2l w?E 24 iz 45 1166 60 1400 3 1434 Ba 1868 R 20F | M7 #3346 | 125 P57 0

77 76 i 7L 48 1934 . & 1418 Ta 1457 87 1886 [ 100 2120 | 113 2354 | 126 25BE
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143-4EFD
Issue 2

English

INSTALLATION AND MAINTENANCE OF
INDUCTION MOTORS

A.C., ELECTRIC

Warminy -

The birmodfog and Dftirge of slectr
peadurs arust oty e iedertakos by
skultod persormel using the corvest
equefrment

(Al safery mutices are boxed, sl i
fralicy. )
1 RECEIPT

Before any metor is accepred oo sce
i shonld be inspecred carefully for dam
age ar Loss mearred duning rranse,

Packiong marerals may be damaged
imcluding sheeting an:d crate uemnbers.

Hoandling apcoanons may have dam-
aped  fan ocwewls, teominal bomes  er
auxiliaties

Where an instance of droppage or
loss is evidert ot sugpecied, i may be nec-
ensary 1o unpack the goods to establish
the full extent of the probiem,

Wherewer possikle damage should he
recorded, photographed ard witnessed,

Fepoer any <lamage w che carriers

and Frook MHansen as soon as posahle,
cuating the motar aumber and canspn-
mgnt  nate  reference. Toe nsurandce
company’s 4gemn ae shown on the insor-

anee cornbicare shaold also e advised.
Mt

Balts are ahedys ingduded weth b
siide mkifs feoet fanrdation bolts are mor

2 LIFTENG

The fifting of solurs moet ba paned
net by elpulied pevsonmef workieg
greordarce rwith safe otk
frracticas, IF it dowukt pleqse refer o
Arook Flanser,

Exampre; FISE Manuat Plandling
Crperaticns Regrdalny 1992

Bufure lifing mosiory the carrect
equitsrrend wrest Be avathatele, Crreas,
facks, sl armd Nty beaznes weeess he

capahle of sarepng the weighr of
mmatar v be ifted See Appendix A for

(T TAle AT e s
(2n farpe seolors rofer e e wagpst o
the nawreplate.

Where an eyelolt o5 provided ith the
watibnr, By shonld e sorseed doen
wnldl its shoalder is agamst the jace of
the statior fraere o be lifted, Ve
wpror eyt should e weed for
Lfting the watar oaly, weless vrkeeretse
apreed. Evebolts are eormally desyred
for a vevtical Lyt

Witere feve) myebaolrsilifting tugs ure
proweiched, & suttable i konked
Lifring chaun ot a spreader fiar

shantd fe wsed.

Wrorgr paaire of weehalrsffrng ligs ure
el 1ol melined Toadimg, the
s rereens safe wenvking logds of
R8 278 1984 shanld ot b
cxeeeded.

2.1 TRUMNIOMS

Paivs of Lfting trnwrnasfopebolisd
ffteanar tresrs sl o ford geedivedia!
prdnes roaore than 25% of the safe

rearking fond (W1,

Caze shoulld e exercised wich rospect
v the centre of gravity of e meorar.
Marmally the tonsdensy s for che motor oo
he heawier coweards the fan end.

2.1  VYERTICAL MOUNTING

Maotars fer vertical mounung posi-
tiony tsee Appendixz B are provided witl
sufficient liftirg points, sither fumwd ar
loige, 7o and concralied rotatian tram a
harizontal 1o 3 vertical shaft position.

Chy ldrge moroes 11 may be gecessary
to use several lifting puints to provide the
necessary stahility, parncalacly for skaft
dawn maLncings.

i
Versreal shaft doeen pristors shanld
bave a drep proof £ eepact cover Fred
to prepear sagll fudling affects bating
the farr. This iz a mandarary
regeirement Ga rite Noatars,

2.3 INSPECTION
Evelaelis aod ifpng Lags shouold b
imspected Tegolarly.
Anrntion should he pasd o che foi-
lowing arcas =
o loglice of markings
& chreads bree fram wear and corrosicn
® o dediris e the underside of the
cusllar
® oo distarticn mthe eeeialo
& roooncks, cracks, cosrasian

3 STORAGE

IE moeecs have 1o e stored before
mstallation, peewantions should be caken
O IFevenT Certrinratinn.
3.1  EMYIRONMENT

[tepending oo the site conditions it
ey be oeressdry 10 Croate g swatakle
senres ares o hald the mater prios e
icsrallation. [ucking cases ars 1ot waker-
k.

hlewtaare chomld e stored anoa drev.
viliwwren free ped olean aeea ac neermeal
amhiens 20 1o 400, umlews other
arrangements  have  been agresd  wach
Reook Fansen.

Wlere Low trpeorature ambeens
SIage I8 anneIpated, special prrecautions
should be taken with the rpe of grease,
o plastin parss e, to enaese trouable free
HLAFC-UJ™

Moteos st be siored away Brom
carrosive of chemically damaning fumes.

Before placirg mestars inte stoeape,
mackuned componznrs shanld ke carefulls
mnepected. Bearings acd shafts are noeeesal-
e wuverol wirh a corrosion  ressTive
Barrier. I chiv coating v darnaped o
skuaald e nalde EI:II;I';,I. I ki ESTEEIRII
shrald e dleaned snd the protective cesi
ine reaqplisd.

Lnder e cicoemseanees showld ruose
be roere'y suversd nver

(D' BROOK |y "
CHansen vr




INSTALLATION AND MAINTENANCE OF
INDUCTION MOTORS

A.C. ELECTRIC

3.2 DRAIN HOLES
Matars provided with drain heles

have drain plugs prowded loose in the wr

menal nox ug o frame size V40, snd fiered

wa drames sie 200 and above. Prsition

the arann hales ac the lowest paint,

3.3 BEARINGS

To avead stane: indeniztiou the sgor-
age area should be vibravon free. IE this s
nol passile anos srrengly recoramendesd
that the mators be steen] an thick blacks
af rubber cr athes soft matenal.

Shafrs should be rotated by band ooe
quarter of a revalunm weekly.

Where rhe exposure 1o some wibra-
tien o5 unesoidable the shaft showld e
Ik 1 position to avoid static ldenta-
tiun at *he hearmgs.

Rolier bearings may be fueed wh o
shab locking device. [hes should be kept
) plact during storage.

1.4 GREASE

Factary fitred bDeanogs wwc a lithium
based grease with 2 cecommended shelf
life af oo years. 1E swored for a longer
periad. prease may need 1o be seplaced.®
Shislded bearings have
five vears and o Farther twa peacs opera-
tiral hife fellowing inscallacior.

"Wach all bearing parts with 3 naen-
vimtanmacing solvene. Lightiy pack rthe
Bearings with geease applymg a 33% €l
Ty varlumme into the Learing and Rowsings.
See paragraph 4,35 for grease deails.
1.5 HEATERS

Whers space bearess are fired, and
the srorage envirenmzent bas wide bami-
diew and remperarare

a storage life of

Varlatong, b ok
serangey cecammended they b enecyised,

Werrnirgs shawtd be pliced an the
NIREGRTS o niake oEeratives areare of
thaer fiee Slbees,

3.6 INSULATIOM RESISTAMCE
Tunng  extended  starage a three
merichly ansulztion test o8 recomnuended
1o avoid possible lengthy deving out peri
ads wher matalhoe, Cse o 500 wolr do
hlegrper,
resislanve  horwaen
phises @il Letwren the windings and the
frame shold ke checked.

The insulatien resistaece should b
meaintaned above 10 megobm.

It & loweer teadmzg o5 measared, use
ooe ol e deving out methuods oecoen-
44,2 uneil  an
acceptable reading s onmained. [ heaters
are feeed But not enereivel, they should
ke used in Fulme, dec an nome inosection
4.4.5.

4.7 WOUND ROTORS

Weally, wound rotue -nuter brushes
should oot be o comeaer wich the slipe
rmgs durieg siarage s theee s oa sk of
corrosian. Brashes shewld aicher be Titeed
alf te shp-nings oar sored sepacately,
This mar nof ke possdile wieh small
MesLars 3 o frame TIW 180

4 INSTALLATION

The  asulazion

mended  in sectum

Werk un Flazaedaws area pritors
strordd arly be carried o by Brask
Hlansen Irgined parsounsl ar frose
trarecd o urr cgieivalont stamdand,
Referercn shontd be made 1o-

) Construchonal staerdards
EMSONIS, ENFOME (EFx o).
FEmenars kb el, BY a0 Pave 16

b The approcal certtficate.

g} Codes of practice (BY 7345, IR0 7Y
Parr 14)

AN cearnivg istreecimats qiad lels
aaist e olserred amd retaored wth the
rretur,

Supplies sre natmally 220-2400 vois
smale ahase, From w J80 415 vale thee
phaer supple. Sec ermenal box 1ol 2oc
derat.

A lvw valepge DO supply conld he
wsed s amvaiterraine feee 1.4.2)

Health o Sofety af Werk elfe, Act 1974
Ires essmtial equigsrepsar 13 iaetalled,
carthed and grearded w aeeordaree weith
cerroed lepesla o

4.1 CHECKLIST
Ceneral

& Lacatiore

s Nameplate derails
Mechanical

ITran hieles
Alignmen:

Free rotating
Bearings and gresse
Cable termenarion
Marar boles

Llide raily

ulley Fsmere
Weurd rotor slip-rings and broshes
Cwerspeed limirs
Electrical

Insulaten resistacce
Tirving out procsdures
Supply

Farthing

Firgction

Flearer conticaity
Ihermmsion conTieLiTY
Auvxiliaries
CoenrsgTica daapring
o

Wound rutres
Srarting

4.2 GEMERAL
4.,2.1 Location
The rotor nwst ne provided wich

adequite access for apdaton abd manre-
nanse. The Earmonlet must Te ar leass
20mm Zrom acy obseuchon ee foame
siges up o 18D, and Sbmm on frame wee
A4 and above. A& minime working s
wanze o 0.7 5m oaroand che motor s
recomnended.

Wihere seveeal motnes are located
ragecher care muss be taken o ensone
thers is na e cirgdanan n? eshaonstesd
WE A

Frursdations must b cpid andd [revel.
4,2,2 NAMEPLATE DETAILS

The informatien on Gie nameplare
shoeuld be checked o oensore it is cormect
an s derails.

s, BN pap, volrs, speed enc

le 15 4 wse proszulion b tie nsth-

g tar grareed,

BSWEBREILD

—
QRSO

COTR M ESTIOMS




INSTALLATION AND MAINTENANCCE OF
INDUCTION MOTORS

A.C. ELECTRIC

4.3 MECHANICAL
4.3.1 Drain Hales

Frivr =u iostallation cemose drain
Hlups F freed. If any wacer has aceuer-
latedl, the inseerity of all gaskets, wealaces
e showld  be checked. Dam plugs
should e pat back mto place alter drain-
ing-
4.3.2 Alignmenr

When she appheauon culls for direct
coupling, the shafrs must ke carcectly
aligned e gl chiree planes. Bad aligrment
can be a majper source of maize and wilia-
Litit,

Allowanzy must be exale Bac shafi
endfloar and thermal sxpanston v both
axal and verneal planes, T is preferabae
tor use Flexibie drive couplings.

4.3.3 Noise Levels

The nuise levels published in curecnr
Sales Specifwcations are egual o o1 Tess
than the lindng values for eotabing,
mackmes  specfiod  in Eoropean anl
Inceroational Srandards B5 B3N ARG and
L2314 3

In minsc cases vooae lovels also moer
hmiting values Bor exposure b medse in
the work place ie, Gudanes on regula
sius for Mome oar Work  issued iy
H&I58.

It 15 the responsibilcy of che punchas-
e 1o ensuce thar other averriding hower
anise levels §F required. ep Mazlunery
Dicecrive, are speciticd ar che ome of
orcler, e tha the inseilation Incorporates
IS ATTCAUALING MEeAsres.

see Appecdis © lor standard  noise
evels ona A0z supply.

4,3.4 Free rotalicn

Thae roen: muasr be fece m rotare weth-
i il Doussg, Where uneven oo bumoy
romanen noceds the barines skould be
icspected o establish thar they have noo
breen clamagnl during vansponaan ar
STOCIRE.

4.3.5 Bearings, Grease, Bearing
change

Carease

Bearings are prepacked with a lichion
or lithium comples based grease.

Dicher Ytkium based greascs of @osimi
lar consistency would be compasible. See
Falde L fur s alternatives,

Tohle |

Bhreiralive bkum camples greaves
Eneagranse e
{mernl . L3

P " B I

Uniex. : N2 Esse
Saveicign | 15 | Gf
Mokilzrase HP : Ml
wa | | e
Hylex : EF2 | Tewzre
frings | [ | Shek
LGHI3 H I K3

Where a sproal prease has hoes sup-
plied this will oe indicated oz the mestar
nameplane,

Regreasing

Srandard regreving facthues, wlerr
provided, are situaced an the periphery of
the drive erd aud noe drive el end
chields.

Srcase ecliof is via a:-

al dinphragm relist vbee,

h; eeeraring geease relief fhnper,

cl plugeed grease chae,

Stordmd requegsing To:ilmiay:-
Fromy Sies " Megroasey lodiy
B3AED" O 1equen
00,355 Sendaed

‘.tewings 0a trube vielded ond papacked witt greus Far ife.

Recommended relubricarion ineervais
are shown in Appendive 12, Momoss with-
oot grease nipples Dave sealed for life
bearings and the cmervals i Appendix 1
shioweld he consdesed as hearnng ceplace-
menl revemureerdatioms.

An overgreased  beanng will cacse
averaeating of the braring with 1ae possi
hle  escape of the  pgrease,  Inss of
lubricitzon qualites, Teadicg 1o altimate
hearamg faoloee. See Appendin B far prese
quaniTitizs.

-

© BRSO

Luhricarion procedws
Tae {olowing procedure should he
adapred,

1 Wipe clean che grease pun ficcing and
the regicnrs arowned the mster goease
fitsirgs.

2 Femove the goease celief olug o fitted.
qume moroes will have gne way
prease valves whockh showld he left 1o
place.

3 Add a rmall guanrity of grease,
approcesmaeely 4 e T shots depene-
ing o frame size jser Appendis ).

4 Allew tesy to cun fer alwout ten
micutes in srder thar escess grease
may be expelled Lefore redicang the
relice plug. Bearings firced wirh rorar-
ing gredse relief or thoucgh grease
valves will relueve auromangally,

§ D oemvitial start up nroafter
relubricanoe, “hearmi aose” may
resalt from the new grease moving
arannl che beanng, This nmse i onor-
mal acd wil disappear afier a few
heues o reomng-

Bearing change
When luting new bearings the oarts

shauld be Jghely lobricared wach grease.

The bearing sFoald ke doiven ooto che
shaft by pressuee o rac INMER RACE
CXNLY using & short length of rube alaced
over the moror shafr

Oin larger morars i rasier To raiue
the sercperatuce wf the bearing asing an il
harn, ovee, ar imducnion heacsag The ere-
pecature must be controlled o 12070
maxim,

The bearicg should then be guockly
slepped e place, ensueing that e hear
ing is o contact weeh che shalt showlder.

When cocl, enwere shar the bearing s
clean and charge <he hearng, wirh rhe eee-
emewnded  quasity of
Appendix B

Brknmgs and housings sheald be one
trurd full.

wreasr,  [wo

POWERFUL COMMNECTIONS




INSTALLATION AND MAINTENANCE OF
INDUCTION MOTORS

A.C. ELECTRIC

4.3.5 Cable termination f
Terminal box sealing

Al cable  rerminarions  musi ke
serewed down tghtly,

Customers' leads should B2 in facr
fage cortact with the moroT leads.

Lockwashers apd  pus should  Te
szreven] dowa aver the cannectinn.

Theee shoald be ne nuts e lockwash-
ers between the mains and moor lead
TEmIALaNs 2% these are not currene car-
rFing Camponents.

The installer muost ecsure maximoem

clearance  is  mvainganed  hepwsen the
cabugs i the tecroinal bax by placsg con-
nectians o the studs saefully. Condait
wnd gland entriss w the tecminal box
minsc be corrgaly fused, The integrite af
the terndnal hax gasket mesr be checked
roy gnsure the renninal box lid can main-

fzin the vorrect seany Ipwel,

Ftx o rormiral foxes are desparched
WAt 3 s -setting sealaat aw the
feraniral Brocflidigland jaint faces o
frowde progecdior during transit and
starage.

Al jonwer faces sirist be cleawed and a
seatat applied after e Titmg of fhe
seepply cafrles.

4.3.7 Maotar bolts

All aceasschile mter bolis and scrowe
should e checked for tighmess. Tyepical
bolr waeques for endshield, Hange and
beariog cap bols are shown e Talle 2,

Tolile:

M0 10
Wiz mn
M1k o]
L5 1503

The torgques of halis weed 10 fit the
mestowr [ egquipnent and  baceplargs
depend an che srength of she bolt and the
faseener, Mo safe generalisanany can he
made and manyficturers’ frigares must he
al:raiegd,

‘Muhi-Moum® and "W balts

Alarinmam wlulti-Maunt' moters
which have had zheir rerminal box posi-
raon Changed, should have ther {uot w
trame Daerles tarqued o the Pgures m
Takle 3,

Table 3

Special thiread ferming boles ave vsed.
The Belvilie washers where supplied sse
he Fitees] woder the balt heads,

WoCast leen Easrenee rongues

Cast icon ' W ° Bappe motnes use spe-
czal high ensile sochet head  sciews,
Maotors suljected e mudilications should
have their boles tightened oo e Figuzes i
Aoppendix F.

CInrten grocnrenst webest stireedardd sl
steel Bolts be wsed on e W Cast Iran
Ranpe Foor and endsbivld Nxings,

4.3.8 Skide Rails

Fro bele or chain drives, slide rails
which permin peessioning should e used,
The slide rails must ke fised iy the
reounting Lase by apprapriate hols,

The sad ar the derang ond of the
meetor shauld have the adjusting screw
breween the morar and the moter aulley.
The other cail 1+ positiened the spposite
way ot The drve should be theeagh
the lower parr of the belt ar chain.

Fieles swbach raw Gecnme e
edvcrrostarically showld wot e used
tardrcluns afmospheras,

4.3.9 Pulley fitment

The s of shaft finmenes shauld b
fally machioed and halt key salanced in
aveizdanes with Appendiz 46 The fitung
process shonld be carned anr by siilled
persannel.

Theag Fering, e gppasite ond of the
shaft should he supported o take the
aial haga off the learings,

The pulley must always be posmioned
ap o the chat showlder 10 reinimise the
overaung eedimg,.

FExcessive {oroe can permanently dam-
age the mioror bearings,

Shaft kevs should be a prod fir buc
with adequate tep clearance.

Engure helrs are nor over ciphmensd.
Refer to the manufacturee’s recommenda-
T,

4.3.10 Wound rotor motors

The slip rings and assncized hrush
gear are & vulnerzhle featuee of a wound
Tolor mador, 10 05 essential that corret
procedures are used for storage, comom:s-
sioning arnd regalar mainteoance of these
LS.

Commissicning

Pear iy mnatallanan the beushes and
arush gear should be checked w ensure
they have oot deternomated m cransport
and storage. The krushes shoold be feec
to slicde in thieir Brosh holders,
operacinn the  brosh
sprirg tensson saould e as listod in Takte
4. The ension is reachly checked wsing a
spricg balance.

For careecr

fabla 4
Erush wprang lesicn

13 or
160 by
18D or
F{L] L1
1 13
50 1.3
IE0 11
s Irr
35 1w

Bedding [n Brushes

Mew beushies sbhauld be chedkesl for
freedem of movement o the Srush hold-
ers.

Drushes shouzd he "hedded o' on -
tial frmest o emsure 2 gewsd eontace with
the rimgs. The whele cross seceion of the
[sriash regaires atiention.

The mos: effecrive method =5 place
A sacee of cmery paper Eace upwards
[ v the ruoges and Bruskes. The rotor
should then e rocked, moving che emery
clath werk she cotar, Rermores the resaltant
carinn dust by nang o vacoum cleanar i
pussible.

FPOWEHRFLUL

O|RERsen C

COMNMMECTIONMS
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4.4 ELECTRICAL

tlectrreal insrallative mass we careed
it wetlun the frameenn kb of the
"Elec ety of Work Regatainm
Ise April To90
Tl seepply et b tsolated Defure
any ergtatfatiom or fandt fodieg work
15 cdrrieel ont.

4.4.1 Insulation Resisionce

MNotw: Wherr checkiag frsirlafion
restalanct thg Bnter cipclub s b
rsoafated.

fan msulanan cesistance lewer than
10 megohms 5 measured between phases
and v earth, the wirdings must b2 dried
oce unril an acceprahle
chitaingal, See 4,42 helow.

reading, 1

Pur g i eregprer fosf oo Mhe mctor
wwendimas the thermstor circient shonld
b earptied.

4.4.2 Brying out procedures
[t :5 preferable us dismantle the moroe

i the poirsy where the mnter s removed.

This s nut esscreiz]l kut che deving aur

prowess will ke Touges in Cw assembled

SLALL.

Tl wnperature of the windogs and
the insulation resistance should be mom
mared  ar eegular mresvalss D omitiat
apalicatior. of heat the insvlarion rees-
range wis drop gon kel and then stare e
rise sienwly until Jewel, OIn discontinuacinon
af rhe deving process, 3 lusther v in
resistanse will vocur.

There are several meshods whick can
he uned:-

1 Placwethe motor in 4 warm (tyoically
40% €0, dew zirserenm (R or conveg -
ter heater! ar i a warn oven with a
remprearnee ey cvercday B0 This
roechod 15 prefecred iF the miscer o
dismened,

2 Connect che motor woa Jow voloage
three phase supply and ingect o
cuerant nor excanding 30 ol the ol
lad ucrent into the siior windinge.
[ approsmarely 10% of the lie:
valtage:. ¥ thivis cacried ot oo an
auserilod muotee, i possibile
thasiph unlikely chac she marar wall
turre. 1E s the tater should e Tocked
-

1 Ceneccr own phases in parallel, and
the third ic series. Injece a s voloage
ac o e supply up e masinum
ot 0% of full inad currenc. The sta-
tor winding fenprrature must rot be
allonwved to exceed 80700 In pracrice
the Fraree should not e hat b the
ratich, e puaed apassc ingernal pvee-
hraticg and censequent damage io
the insuianm,

4 Where heaters are Biteed chewse can be
enerpised,

3.4.3 Supply
R s ymportant hat a motor is seperat

e within the limirs of s desgn valage

and froguerey.

Srandard motars for the LK will
operace witaout damage an any voliage in
the range 94% w0 DA% of the namaeplae
valtage.

The sapply vables rmest e capable of
carrying tae full load cucsenr oof the macar
(nce e nameplate] without ovechest-
g ar oescesewe volage drop andgr
svarting conditicns.

4.4.4 Earthing
All mators are fitted with an eacching

terminal, in o adjacest o the rerminal

box, ta vnable connecton e an electhve
ratthmg bond, The temmnal iz despned
fer ewnnecring the carecce siee of copper

vasth connecter. B differem waterial o

tor L used please reter 1o Brook Hanser.

Thr motor muest be earthed by con-
necting the snartest possible length of
canle to rhe cacth serews. The calile mose
have a capacity at least chat of the main
Cennelions wp to Bamd phage condus-
wrk. Between 16 and rhase
conductes, the cacth sheuld beoa mmi-
mum of lamm’. Abeve $Smm’ phase

3hmm’

conducters, the earth eondustor whouid
a2 muemom i half rhe phase can-

dustor.
s s i, R
plalk i ol leod equel
'-35 |t minimym
abrae 35 l of leasl hafi

At ke fooaed sloseded srog e
terpneated windor Yo weotior fixters
blte or Termdmal eower 5 rees,
Tha rarth lead conld he averlonked
GH reeoaneeion affer mainlonance.

4.4.5 Henter Continuity

Fleaters should e checked for com
Lty priar fe vonmeciion to the coocrol
CLECinT .

Mpre: Wl (.‘.Iﬁ‘(i!l'rrg srceelirfiver
resislaace the ogter circel Buist
e dsofugoed.

4.4.6 Thermistor Confinuity

[F figed, n o reconnmended skat ther-
reastars be concecred to che gonrrnl
cuecat. Thermistors provide good chermal
overload protecrion.

The use nf thermnglors s MgRdamory
rep explusion proof arotors sappiied
Fros an e,

Thermisters skoull be checked far
conrimry peiod o jnstallation wsing A
rmaxirnuam voltage ot & ol

DY NOT APMPLY A MEGGER TERT
PO PHERMISTORY FOR A
CONTINGITY CHECK

Lhecing o megger test om e motor
wimdings the cheremsior cemt showld L
cavhed.

4.4.7 Auxiliaries

Where auxiliazies are fitted, the char-
acrerisncs shauld he checked. Fxamiple:
RTIYs  [Resistanor Temperatare  [he
lecturs)  should have cheir sesistances
checked agaimat manufaturers Fguees.
4.4.8 Control Gaar

Frisure all comzol peas and associated
meteTingmrotection  carcnirs have  been
checked Fully.

11 15 pmperative rbal ey soerloagd
trims and comergency shatdoen cirais
a#e working sorrecile bafors the muotr

5 energiscd. AN corors s be

Fusifvon,

Where a muotor iy figeed with g sepa
rately driven fac ume, tae meenocis and
theesnal averond droteetion cireuits mast
be aperitve.

FOWEREFULUIL
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TEFY RELUBRICATION OR REPLACEMENT®
INTERVALS (107 HOURGE)

INTERVALS DE GRAISSAGE ©OU REMPLACEMENT®

NACHSCHMIERFRISTEN ODER LAGERAUSTAUSCH*
FUR EIGENBELUFTETE MOTOREN IP54/55
{102 STUNDERN]

Appendix ' Annexe D Anhang D
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INSTALLATION AND MAINTENANCCE OF
INDUCTION MOTORS

A.C. ELECTRIC

5 CONNECTION DIAGRAMS
Refee 1o the connenan diageam sups-
plicd with the motar for supply details
and the regrareed windiag crrnectnm,
5.1 ROTATION
Hefoce  cruphng the muter 1o rhe
drive, run she mucer hretly o check eara-
e,

Al errers mimst be m place.

Muotars fitted with angnlar contact or
duples Peatiigs must be run oo the cor-
roct Mount.ag poainen cp. vorncal,

T reverse rutation interchange any
o snppey leads.

5.2 WOUNMD ROTORS

The staror aof 4 weend catn nstor is
simuar to 3 cage mator but the rocor cor-
cuil 15 ponnested A Smting resistaow.
Tzke care t ensure chat the brushes are
i eantace wih el <lip rings and thae the
riscar resistances are connected 1w the
START hositioe
5.3 STARTING
Matars aze rated by the vurpur required,
the numhar of scaers per himar, the load
varvelfingrtia, and envirenrcental consid-
LIS

Chwerating outside  cthe zontracoual
mizamerees may hetially wverlpad the
mar e beds rmany seaces per hoor, o
mechanicady stress coomponents of ovei-

4 I,":-I,'{";,I 1y

Fefer rstarrer hferature for metfogd
r0f StarE arrd SGRECY pEecduiine fo
b telen.

& RUNNING

Afrer mme howr of tunuing, check <ke
penzral viiranion levels, IF thess are cvees
sive, check alignmes: taed belt tensonzng
f mebs driven.

Sy bl pearezg noise may be pre-
sent dursng che ruesng = perusl Tai i
renmal because che grease has o oseccle
covw b wrhie rhe pcaring The mnse should
Fwippenr afer a few hanrs of operaron.

Cheuie than the mustor rams up smooth
Zoand wichin rhe poznuried raseap o,
Mare that cepeatsd starting in caick succes-
siern may leacd rooa thezma: pverlinl oof the
[BHIG T

7 MAINTEMAMCE
7.1 GEMNERAL
Inducoion motars Ay 100 Wy sature
recuire very litcls maintenance. Howsver a
regrlar regame ek nspection is econnnend-
vd 10 emsure cminer preblems doo onoc
escalarg o breakdewnz Frpical imlesvals
waisd le 2000 hoors of aperacioe or 3
manths, whichees s thy soouer.
Checklist
o Moovisghle dareage e Fans cracked, fan
cuwls beo, fent cracxed eng..
®  Poooacowmulation of dust or hlres or
the frame ar araunl che faz nler

B sigmifivant corrosien u! the lifing
lupatepeehalrs

o exeessive vibration

ten lansy Bastenees

Crahles znd ear-ks are seuna

Sealing of the anaror and ghand plawe mi
o cysnicion

[nsulanan resstane adequate.
imperative chis s checked afrer a

profonged slhiut down

Moie Furex smake exeracnon meotars

shoald be rewound after 3 vears of

operatian. Sec specifanon shoer 26E
®  Beprease required, particularly lacge
autpur 2 pole Mo
»  Bearmg condmion
7.1 WOUND ROTOR
Ingpecticn

Brosass shiould  be meproeed ooy
1007 cunoing howrs oo @10 three mioehly
wirervali of tan is a shorer penod of nime.
The imspection should inchele checks for
brosk wear and censmning. RBinad up of
carkoz st skeald e orercoved wang a
suieable Casr exrzacren e

Replacemment ot brashes s cecommend-
cit when rthe boosh s approvimacely a
gaarter uf the wav down the hruss holder.
O eahiper ey cdesigms thie ruskes should
be replaced when 154" Amm of lresh
EUTAL.

[z s imporcanr thar che correct grade of
brush b oed as thos apnificantly alfecrs
operation. L m drouie please wefes oo Brogs
1lansen.

7.1 HAZARDQUS AREA MOQTQRS

[o additen e the cozdittons seferred
o panageaph T special reguizements
apply to momr oepes Ex S BEx e, KR,
FEw de, Reler to she approvai certificas
and appropriare cteles o
Bhi435,

prachce of

& EMNQUIRIES

Mease cancacr Brooy BHansen ot i
Agerts fur infrmation onoany aspeces of
the motor pesformance thae need Garidy
nge.

COMTACT MUST HY. MADRE FRICIR
Tor ARNY BREMEDRIAL ACTION BEING
TAKEM UNDER GUATANTEE.

Fiease guote the moe mmber 1k all
such gases with full details of the prablem.

POWERFUL
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BEARING GREASE RELUBRICATION QUANTITIES
{GMS PER BEARING)

QUANTITES DE GRAISSE POUR ROULEMENTS
(g PAR ROULEMENT)

LAGERFETT NACHSLCHMIERMENGE (GRAMM PRO LAGER)

AppendixE  AmnexeE Anhang E
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W TEFVY CAST IRON MOTOR BOLT TORGQUES

COUPLES DE SERRAGE DES BOULONS DE MOTEURS "W’
ENM FOMNTE

ANZUGSDREHMOMENTE FIUR SCHRAUREN BEIM
GRAUGUR W-MOTOR

Appendix F Anmexe F Anhang F
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DETAILS OF BORE AND XKEYWAY FOR V-BELT PULLEY

DETAILS D’ ALESAGE ET CLAVETAGE POUR POULIE
A GORGES

EINZELHEITEN DER BOHRUNG UND PABFEDER FOR
RIEMENSCHEIBEN

Appenddin & Annexe G Anhang G
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