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Shell & Tube Cooler

Introduction

Thank you for using our Shell & Tube Cooler.

This Manual explains how to use and maintain the shell and
tube cooler correctly and safely. In addition, it provides the
information on important safety issue and simple maintenance
techniques.

Please read this manual carefully and ensure it is understood
s0 as to use this shell and tube cooler properly.

If the product is not functioning properly, please contact a
regional company distributor or our headquaters directly for
appropriate services.

Directions

This manual provides safety direction with the following labels:
Please read carefully and follow the instructions.

This symbol means possible danger. Failure to
follow instructions could result in death and or
serious personal injury.

P>

This symbol means possible danger. Failure to
CAUTION follow instructions could cause part or full damage
S to the product and or other property.
NOTICE This symbol indicates that instructions are given
for the shell and tube operation and maintenance.

1. Safety Notice

1.1 General Safety Notes
To help with the effective use of the shell
NOTICE and tube cooler and for safety, this manual
provides a product overview along with
information on installation, operation, maintenance, and
solutions for emergency. Please read it carefully prior to
use coolers.

Please read and ensure you understand these instructions
carefully prior to use the product.

Please ensure that you read the entire manual prior to use the
shell and tube cooler and associated hydraulic system.

. DO NOT use this product for any other purpose than
heat exchanging.

. DO NOT use any inappropriate liquids that may cause
a harmful chemical reaction and/or corrosion on
product material.

. DO NOT use this product under working conditions
that are out of the shell and tube installation and
servicing manual scope.

1.2 Important Safety Notes
1.2.1 CAUTION

A This symbol point outs general safety notice.
1.2.2 OPERATOR MANUAL

Read carefully and ensure that you understand the product

prior to use it. Faillure to follow the operating manual could
result in death and/or serious injury.

1.2.3 DANGER DUE TO HOT SURFACE

Hot Surface may cause burns. Please ensure that you cool
down the product and wear protective gloves before

touching it. E

Wear protective gear to prevent any danger caused by harmful

liquid spray from a pressurized device.
NOTICE
harmful oil spray. Ensure that you remove the
internal and external pressure of the product
and wear protective clothing. Then proceed to the shell and
tube disassembly in accordance with maintenance procedures
of this manual.

'AWARNING

:: Hot surtace,
. .

1.2.4 DANGER DUE TO LIQUID SPRAY

Disassembling the product when the Oil Inlet
Line is pressurized may cause injury due to the

1.2.5 TECHNICAL MANUAL

Consult the technical manual prior to servicing.
Follow the installation and servicing manual
instructions when disassembling and/or

NOTICE
replacing any parts. The manufacturer is not
responsible for any damages to products and/or user property

caused by disassembling the coolers in a manner other than
one described in the instructions.

1.3 After Purchase

Ensure that you check the following items after purchasing
the product.

1.3.1 PRODUCT SPECS

Check that dimensions, Part Number and connection port
specifications of the product are correct and as ordered.

1.3.2 PRODUCT APPEARANCE

Inspect the shell and tube cooler and make sure that it is free
of any damage.

1.4 Prior to installation
1.4.1 WORKING LIQUID: OIL & WATER

OIL: Prevent any possible chemical reaction and
CAUTION . corrosion of copper pipe with finned aluminum and
steel pipe by using the most generally used Hydraulic
Oil. Inappropriate fluid (corrosive oil, dirty oil, other
fluids) will result in material deterioration and safety risks.

Water: The water must be clear, colorless and
cauTion> odorless as well as free from algae, germs, fungi,
. bacteria, iron, manganese, hydrogen, floating matters,
suspended substances and sediments. For clean
cooling water standards, refer to the recommendation table at
the end of this manual.

4 Parker Hannifin Corporation
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2. Product Overview

2.1 Product Overview

The Shell & Tube Cooler is a product which keeps ideal
temperature for optimum oil viscosity index in the hydraulic
system. Maintaining an appropriate oil viscosity index in the
hydraulic systems extends the life cyle of the valves, pumps,
and parts in the system, thereby reducing maintenance costs
of the system.

The Shell & Tube Cooler will provide solutions to help your
hydraulic systems to operate under optimum conditions with
a number of different models.

2.2 Standard Dimensions
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Model A B C D E F G H I J K L M N Weight
(kg)
OST-S6-4-400 %" %" 455 400 290 55 150 75 250 75 1745 100 170 9 13
OST-S6-4-530 %" 589 530 420 55 150 140 250 140 1745 100 170 9 15
OST-S6-5-680 1”7 733 680 570 55 164 162 318 200 2265 130 180 9 27
OST-S6-8-670 2" 753 670 630 70 244 173 326 171 2875 160 270 14 50
OST-S6-8-700 2" 2” 783 700 660 70 244 158 326 216 287.5 160 270 14 53
2.3 Manufacturer Registration
PARKER OLAER SUZHOU (OILTECH HYDRAULICS)
No. 2 workshop | #95 Weixin Road | Weiting | Suzhou
Jiangsu | P.R. China 215121
Tel: +86 512 6289 1000 | Fax: +86 6289 0805
5 Parker Hannifin Corporation
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3. Product Parts Name

= 9
= ¥
BS540 0
No. Qty. Part Name Material
1 1 Floating Cover Cast Iron
2 1 Stationary Cover Cast Iron
3 1 Shell Alumunium
4 1 Tubes: Copper
Tube Bundle Fins Aluminium
Tube Sheets: Steel
5 1 Gasket - Floating NBR
6 1 Gasket - Stationary NBR
7 2 O-ring NBR
8 1 Plug M14x1,5 with sealring ~ Stainless Steel

4. Installation
4.1 Before Installation

Heat exchanger performance, lifetime and freedom from
operating difficulties are largely depending on:

Proper thermal design

2. Proper physical design

3. Manner of installation, including design of foundation
and piping.

4. The method of operation

5. The thoroughness and frequency of cleaning.

6. The materials, workmanship, and tools used in

maintenance and making repairs and replacements.

The heat exchange effect of Shell & Tube Oil Cooler is
maximized when it is installed horizontally or vertically. When the
equipment is installed vertically, the anchor bolt and clamping
band may be loosened due to system shock or other external
reasons. Ensure that you inspect periodically to prevent any
damage to your property or to the product.

FAILURE TO PREFORM PROPERLY MAY BE DUE TO ONE OR
MORE OF THE FOLLOWINGS:
1. Exchanger being dirty.
2. Operating conditions being different than
design conditions.

No. Qty. Part Name Material

9 1 Plug M14x1,5 with sealring Steel

10 1 “Qil Inlet” Sticker (red) Plastic

11 1 “Oil Outlet” Sticker (red) Plastic

12 1 “Water inlet” sticker (blue) Plastic

138 1 “Water outlet” sticker (olue)  Plastic

14 1 Name Plate Aluminium
15 16 Washer Steel FZB
16 16 Spring Washer Steel FZB
17 16 Hex socket head Steel FZB

4.2 Installation Directions

Ensure that you check the safety instructions
X3 2ccompanying the product when handling,
moving, and/or installing it.

Cooler, when installed vertically, should be installed with water
draining plugs facing down (WATER INLET and OUTLET

facing up).

The shell and tube cooler may easily be dropped, and
damaged, when being moved for installation or repair. Ensure
that you use a carrier or other assistance while moving. To
maximize durability and heat exchange effect of the Shell &
Tube Type Cooler, ensure that the cooler is installed on the
return line, just before the tank, in order to avoid

pressure peaks.

Refer to cooler specifications and use required connection type
of each model.

Parker Hannifin Corporation
Hydraulics Group
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Oilinlet Oil outlet

—H H
Horizontal
4. installation

4.3 Installation Conditions & Environment
4.3.1 WORKING PRESSURE

The design pressure of this product is 15 bar for oil side and
10 bar for water side. Ensure that the working pressure and
surge pressure do not exceed 22 bar for oil side and 15 bar
for water side, and check the working pressure of your system
prior to use.

4.3.2 WORKING TEMPERATURE

Working temperature range: 0°C to 100°C.

Prevent the Shell and Tube from bursting in winter by draining
the cooling water in the cooler when stopping the system
temporarily. (See Cooler draining on Page 7).

4.3.3 INSTALLATION ENVIRONMENT

Use cooling water in accordance with annex WATER QUALITY
CRITERIA AND STANDARDS. Installation in hot and humid
places may cause rust on the external surface. Prevent rusting
by using paint and/or other protective measures.

4.3.4 INSTALLATION PLANNING

1. On removable bundle heat exchangers provide sufficient
clearance at the stationary end to permit the removal of
the tube bundle from the shell. On the floating head end,
provide space to permit removal of the shell cover and
floating head cover.

2. Provide valves and bypasses in the piping system so
that both the shell side and tube side may be bypassed
to permit isolation of the heat exchanger for inspection,
cleaning and repairs.

3. Provide thermometer wells and pressure gauge Pipe
taps in all piping to and from the Heat exchanger, located
as close to the heat exchange as possible.

4. Provide necessary air vent valves for the heat exchanger
so that it can be purged to prevent or relieve vapor or
gas binding on either the tube side or shell side.

:I <j Ollinlet Oil outlet <:| [
[T
Water inlet ﬁ @Watnuutlet
Vertical Vertical
A installation A, _installation

5. Provide adequate supports for mounting the heat
exchanger so that it will not settle and cause piping
strains. Foundation bolts should be set accurately.

6. Proper liquid level controls and relief valves and liquid
level and temperature alarms, etc, should be installed.

4.3.5 INSTALLATION AT JOBSITE

Dress properly for the job. You may need any number
cauTioN, Of special items (safety hat, safety shoes, goggles,
heavy gloves, ear protective devices, etc, for your
own protection). Find out what items are required and
wear them!

On receipt of the heat exchanger at the jobsite, inspect
for shipping damage to all protective covers. If damage is
evident, inspect for possible contamination and replace
protective covers if required. If damage is extensive,
notify the carrier immediatly.

2. Store under cover in heated aread, if possible.

3. If the heat exchanger must be stored for a period
exceeding 30 days, pre-cautions should be taken to
prevent rusting or contamination. Following extended
storage, it is suggested that the exchanger be thoroughly
inspected prior to installation.

4. When installing, set heat exchanger so that pipe

connections can be made without forcing.

Before piping up, inspect all opening in the heat

exchanger for foreign material. Remove all plastic

protections immediately prior to installing. Do not
expose internal passages of the heat exchanger to the
atmosphere since moisture or harmful contaminants may
enter the unit.

Connect the shell and tube cooler to the

hydraulic system.

o

Parker Hannifin Corporation
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4.4 Before Operation

4.4.1 PIPE INSTALLATION CHECKUP

Ensure that the pipe is installed properly prior to
CAUTION Operating the equipment. Oil and cooling water
\\// may leak when the pipe is not installed properly.

4.4.2 COOLING WATER SUPPLY

Check that the cooling water is being supplied prior to use.
No heat exchanger effect will take place if the cooling water
is not supplied. See PRIOR TO INSTALLATION for cooling
water quality.

4.4.3 DRAIN PLUG

Ensure that water and oil drain plugs at the bottom are
closed prior to operating.

4.5 Operation

1. Ensure the entire system is clean before starting
operation to prevent clogging of tubes or shell side.

2. Open vent connections before starting up. A

heat exchanger is a pressure vessel designed
@m\"for operation at certain specific limits of pressure
\/ and temperature. The cooling or process system,
which includes the heat exchanger, must be
safeguarded with safety valves and controls so
that these heat exchanger design conditions are
not exceeded. All operating personnel should be
made aware of these specific design pressures and
temperatures.

3. Start Operating the system. If in doubt, contact
Parker OLAER Suzhou office for specific instructions.

4, After the system is completely filled with the
operating fluids and all air has been vented, close all
manual vent connections.

5. Bolting on all gasket or packed joints should be
retightened after the heat exchanger has reached
operating temperatures to prevent leaks and gasket
failures. Refer to tightening torque table in annex of
this shell and tube cooler manual.

6. Do not operate the heat exchanger under pressure
and temperature conditions in excess of those
specified on the name plate.

7. Drain all fluids when shutting down to eliminate
possible freezing and corrosion.

8. In all installation there should be no pulstation of
fluids since this cause vibration and will result in
reduced operating life.

5. Preventive Maintenance
5.1 Inspection and Cleaning

External and internal inspection and cleaning by
disassembling the shell and tube cooler are required every 6
months if used on application using clean fluid, as per water
quality table in annex of the shell and tube manual, and
equipped with filtration system.

For coolant from other origins, external and internal
inspection and cleaning by disassembling the shell and tube
cooler are required every 4 months.

5.2 Cleaning

During the inspection and cleaning process at the required
time intervals, check the cooler carefully for any sign of wear
or corrosion (internal and external) that could lead to product
malfunctioning or leakage.

Any component presenting any sign of advanced wear should be

analyzed carefully and replaced if necessary, to ensure product
function and reliability.

5.3 Replacable Components

Shell and tube cooler components subject to wear and that
potentially need to be replaced during preventive maintenance
process are the following : tube bundle, floating Cover and
stationery cover, O-Ring, Gaskets.

Refer to the product exploded view in annex of this manual,
or to the product technical specifications for components part
number.

5.4 Record

Maintenance tasks performed on the shell and tube cooler shall
be recorded and available at any time.

Product maintenance record should be provided in case of faulty
product or warranty claim.

6. Maintenance Procedures
6.1 Remove O-Ring or Gasket
Ensure to remove all the pressure in the shell and
CAUTION tube heat exchanger before disconnecting any bolt,
/ connection, plug or cover.
6.1.1 WHEN TO REMOVE
. O-Ring or gasket may be needed to be replaced when a
leak occurs arround them.
] Replace O-Ring and gasket during periodic pipe cleaning.

6.1.2 HOW TO REMOVE

For the name of the components, please refer to “3. Product
Parts Name”.

1. Unscrew the bolts, the spring washers and washers.
2. Remove the bolts, the spring washers and washers.
3. Remove the covers.

4 Remove the gaskets (if you only need to change the

gaskets, change them and repeat the above steps
reversely, 4 to 1).
5. Beat with a rubber hammer on the tube sheet on one
side until the other side is out of the shell. DO NOT USE A
HARD TOOL. This will result in tube damage and result in
cooler leakage.
Remove the first O-Ring.
Beat on the other side (on the tube sheet) until tube
bundle is out of the shell.
Remove the second O-Ring.
Change them and repeat the above steps reversely, 8 to 1
steps reversely (in order of 1, 2,3 and 4) to
complete assembling.

No

©®
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When reassembling the shell and tube cooler bundle into the
shell and tube cooler body, ensure to center the bundle in the
shell and tube body in order to avoid O-Ring damage when
assembling. Orientate the first baffle facing upwards (see
picture below) in order to guarantee product performance.

Follow star order tightening method (described from 1 to 8
in the picture below) when tightening the covers in order to
prevent any damage to the gasket.

Respect standards torques listed in Annex of the shell and tube
manual when tightening the bolts into the cooler.

After reassembly and prior to commissioning to the system,
pressure test the shell and tube cooler on the oil side and
water side independently at test pressure mentioned on the
product nameplate, in order to guarantee shell and tube cooler
proofness and leakage free.

Parker OLAER will not be held responsible for any damage to
the shell and tube cooler or hydraulic system caused by wrong
shell and tube cooler assembly and/or shell and tube cooler not
pressure tested prior commissioning to the hydraulic system.

Tightening method: Tight in star order

Baffle, -l
oriented on
the top

Remove Gasket

Remove 0-Ring

6.2 Replacing Casting Cover
6.2.1 WHEN TO REPLACE

The casting cover may be required to be replaced when oil or
cooling water leaks due to breakage of the cover.

6.2.2 HOW TO REPLACE

The steps are the same as the onces in O-ring or Gasket
Replacing. Refer to 5.1 REPLACING O-Ring or Gasket. Step 1
to 4 then change casting cover & repeat the step.

6.3 Cleaning of Copper Pipe
6.3.1 WHEN TO CLEAN

When the interior of copper tube is blocked due to any
foreign substance, the heat exchange rate drops. Clean every
6 months if used on application using non corrosive fluid
and equipped with filtration system. For coolant from other
origins, clean the shell and tube copper pipe every 4 months.

6.3.2 HOW TO CLEAN

Step 1 to 8 plus remove tube bundle.

9. When the interior of COPPER tube is blocked due to any
foreign substance, clean interrior of COPPER tube.

10.  Ensure that you use a non-corrosive limestone diluents
as detergent when cleaning. Use the detergent in
accordance with the instructions provided by the
detergent manufacturer.

Parker Hannifin Corporation
Hydraulics Group



Catalogue HY10-6014-UM/CN
Emergency Measures/Warranty Repair

Installation and servicing manual
Shell & Tube Cooler

DO NOT clean OIL LINE with detergent used for copper
pipes. After fully understanding the usage instructions of the
detergent, keep the product completely sunk in a container
filed with the detergent for a period time.

6.3.3 COOLER DRAINING

When the system is stopped and water is not supplied to the
heat exchanger anymore, ALL water drain plugs located on the
floating cover should be opened and water completely drained
out of the cooler.

Stagnant water leads to high corrosion level and reduce
drastically lifetime of the cooler.

Drain the cooler during winter season to avoid water freezing
and tubes bursting.

4 8
Orain hol for water K™

[
Orein ol for ol

7. Emergency Measures
7.1 Measures for leakage by casting breakage

@ e Block pressure into the working system
i“m N immediately when the casting cover of equipment is
~ broken due to external shock.
e Discontinue the supply of cooling water to the
cooling line. Drain the tube side (refer to draining).

. Unscrew the bolts screwed on the cover.

o Remove O-ring and check whether or not it may be
reused, and if not, replaced.

. Assemble a new casting cover with bolts as what it used
to be.

7.2 Replacement measures for copper pipe breakage

. Immediately discontinue operation and supplying cooling
water to the cooling line when the copper pipe is broken
as a result of a freeze burst during colder seasons.

. If cooling water continues being supplied continuously
when the copper tube is broken, water and oil may mix
inside the heat exchanger, which may result in damage
to your system. Please pay extra attention to this issue.

. Broken copper pipe may not be repaired or replaced by
the customers.

Ensure that you consult and repair or replacement, via
appropriate services through after Sales Team or Local
Customer Service Center of Parker OLAER.

7.3 Emergency measures for Gasket breakage

1. Discontinue operating the supplying line of cooling
water and the system when cooling water leaks due to
gasket breakage.

2. Unscrew the bolts screwed on the casting cover.

3. Remove gasket and insert a replacement.

4 Reassemble the casting cover.

7.4 Measures for Water & Oil leagage in in-out let

1. First, discontinue operating the system and the cooling
water line when oil or water leakes in IN-OUTLET.

2. Check if nipple in IN-OUTLET is assembled properly. If it
is not fastened securely, water and oil may leak.

3. For PT screws, water and oil leakage may be prevented
effectively by winding Teflon tape on it or by using it with
sealing materials.

4. When water and oil leak due to defects in the cooler
other that those outline above, contact After Sales
Team or your nearest Customer Service Center of
Parker OLAER.

8. Warranty Repair &
Regional Service Network

8.1 Warranty Period

. This product complies with strict quality management
and inspection regulations of PARKER OLAER
SUZHOU (OILTECH HYDRAULICS)

. The warranty period of this product is prescribed as
1 year from the date of purchase, when used under
the working conditions described in the shell and tube
cooler manual.

8.2 Service Network

PARKER OLAER SUZHOU (OILTECH HYDRAULICS)
No. 2 workshop | #95 Weixin Road | Weiting | Suzhou
Jiangsu | P.R. China 215121

Tel: +86 512 6289 1000 | Fax: +86 6289 0805
Website: www.parker.com
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WATER CHARACTERISTICS
- St\e;ndard Te?dency
alue Corrosion Scale
Ph [25°C] 6.5-8.2 X X
Conductivity (uS/cm)(25°C) <800 X X
E’ lon Chloride (mgcL-/L) <200 X
§ lon Sulfate (MgS042-/L) <200 X
E Calcium Hardness (mgCaCO3/L) <150 X
@ Acid Consumption (mgCaCO3/L) <100 X
Total Hardness (mgCaCOS/L) <200 X
Fe (mgFe/L) <1.0 X X
Cu (mgCu/L) <03 X
c lon Sulfide (mgS2-/L) Not detected X
2 lon Ammonium (mgNH4-+/L) <1.0 X
¢ lon Silica SiO2 (MgSiO2/L) <50 X
Free Carbon Compounds <4.0 X
Stability Factor 6.0-7.0 X X
Torque (N.m)
Model Adaptors
Drains  Covers
Oil  Water
OST-S6-4-400 60 60 25 5)
OST-S6-4-530 160 60 25 5)
OST-S6-5-680 160 100 25 5)
OST-S6-8-670 190 220 25 24
OST-S6-8-700 220 220 25 24
11 Parker Hannifin Corporation
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LENES

K ETHFAE
. FER:
b= tRiEE o

Ph [25°(] 6.5-82 X

S/ (uS/cm)(25°0) <800 X
m SEF (mgcl-/L) <200 X
B BEBEET (mgsosz/L) <200 X
Y& 4ERERF (mgCaCO3/L) <150

B4 #E8 (mgCaC03/L) <100

S (mgCaC03/L) <200

Fe (mgFe/L) <1.0 X

Cu (mgCu/L) <0.3 X
m FRESF (mgS2-/L) X X
#E;, $RETF (mgNH4+/L) <1.0 X
N EUPEF (mgSi02/L) <50

BHBRLEY <40 X

RERY 6.0-7.0 X

>xX X X X

S

OST-S6-4-400
OST-86-4-530
OST-86-5-680
OST-S6-8-670
OST-S6-8-700

4B (N.m)
EE L
BREES
i}
60 60 25
160 60 25

160 100 25
190 220 25
220 220 25
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HK - Hong Kong
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Tel: +82 2 559 0400
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