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&W Heat Exchangers - our story //

S&W Heat Exchangers (S) Private Limited was
established in 1992. Ever since its inception, it has been
predominantly involved in the design and manufacture of
heat transfer equipment mainly catering for the Oil & Gas,
Petrochemical, Power Plants, Chemical and other related
industries globally.

Servicing the marine and the industrial’s onshore as well as
the offshore market, S&W has been continuously striving to
provide premium quality products enhancing customes’
satisfaction to new levels.

Factory space: 13,962 sg.metre

Our manufacturing plant in China also attests our
commitment to our valued customers by providing strategic
location support for the oil & gas and marine indugry sectors
worldwide.

The research and development arm of the organization with
direct support from the management had been activel
working on product innovation and venturing into product
expansion programs.

We are consistently monitoring inventory level of the raw
materials at our factory in Singapore to provide réable back
up support for our effort to provide unconditional service to
our esteemed clients.

Our quality assurance policies and team of devoted
employees strongly manifest our conviction in this field of
expertise.
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// Shell and Tube Heat Exchanger//

General Construction

Units are manufactured from a full range of Low Terperature and
Regular or HIC Carbon Steels, Stainless Steel, Duplex, Incoloy,
Nickel, Hastelloy and Clad Materials.

S&W Shell & Tube types Heat Exchangers can either be built to
existing designs or develop the equipment requiremets from
desired process parameters. All units are desigdeinspected and
tested at our manufacturing facility, meeting the requirements of
the ASME Code, Section VIII, Division I, APl and in accordance
with the Tubular Exchanger Manufacturers Association (TEMA)
standards.

Mechanical and Thermal design utilizes computerizedechnology
that allows for the optimum performance while considering cost
effective space utilization.

Tube Bundle
Insertion

Shell & Tube Heat
Exchanger for PETRONAS
Fertilizer Kedah Project

S&W manufacturing facility together with full transportation
access allows the manufacture of sizes up to 7m idiameter and
up to 150 tonnes. S&W technical know-how will be beneficial
to your operation when the need arises for large and/or heavy
units, equipment having special design, high pressie operating
conditions or unusual construction materials requirements.
We are proud to be able to provide complete designengineering
and manufacturing all under one roof with our modern state
of the art, machining centers, automated tube to thesheet
welding, weld preparation grinding equipment and automated
welding systems.

Multi-tube Heat Exchanger
for ExxonMobil Asia Pacific

Shell & Tube Heat
Exchanger for Ethylene
Glycol Singapore Project



General Construction

This type of heat exchangers is generally used temove heat that
is generated from the process system.

It consists of finned-tube bundle with rectangular box headers
on both ends of the tubes. Cooling air is providedby one or
more fans. Usually, the air blows upwards through a horizontal
or vertical tube bundle by the fan. The space between the fan(s)
and the tube bundle is enclosed by a plenum chamber which
directs the air.

The fans are usually driven by electric motors thragh speed
reducer usually either V-belts, HTD drives, or right angle gears.
The fan drive assembly is supported by a steel mechégal drive
support system.

Air Cooled Heat Exchanger (Vertical Induced Draft
Type) for HS Compression

Air Cooled Heat Exchanger
(Horizontal Induced Draft
type) for Petronas HPU
Malacca Project

International Standards used for Air-Cooled
Exchangers

S&W air coolers are built to Sect. VIII of the ASMEode and for use
in refinery and petrochemical services most customes include API
661 (Air-Cooled Heat Exchangers for General Refinery Service)
in their specifications.

Type of finned tubes

The tubes can be of virtually any material availab$, such as carbon
steel, stainless steel, admiralty brass, or otheyytes of exotic alloys.
The fin material will be either aluminum or copper. The fin tube
application and its advantage can be referred under the finning
machines and tubes.

Type of headers

Headers are the boxes at the ends of the tubes which distribute
the fluid from the piping to the tubes.

Most headers on air-cooled exchangers are welded rectangular
boxes. S&W commonly fabricates plug type headers agh
occasionally produces the other type i.e. removableover plate or
flange type. The latter type design is usually used in low pressure
applications (below 30bar) for tube access and at times, the plug
type could also be used as desired. However, for applications
involving more than 30bar pressure, it is mandatory to use the
plug type headers as per API requirement.

Flange type header

Where fouling is a potential problem and the tube bundle may
require occasional internal cleaning, as the namerplies, the
removable plate type header is more at advantage e cover plate
is attached to the header by a set of studs or through-bolts to a
flange around the perimeter of the header. The revable bonnet
type header is also similar in construction to this type of header.

Plug type header

A plug type header is, however, a rectangular box construction
with threaded holes where the plugs are tightened.lt is through
these holes the tubes could be welded onto the tubesheet. Plug
headers are sometimes used when the process fluid is hydrogen
service, this media is not suitable especially for the flange type
where the gasket is susceptible to developing crack in case of
leakage.

Headers are usually constructed of carbon steel or stainless steel,
but sometimes more exotic alloys are used for corrsion resistance.
The selection of materials is usually made by the customer.
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Forced draft and induced draft air cooled heat exchangers

S&W manufactures both the commonly used forced drafas well as
induced draft type of construction. Forced draft uits are easier to
manufacture and to maintain. The tube bundle is mounted on top of the
plenum, so it can be easily removed and replaced. The fan shaft is short,
since it does not have to extent from the drive urtithrough the tube bundle
and plenum to the fan, as in an induced draft design. In the Forced draft
units the fan is not exposed to the hot outlet exhaust air and hence, they
are a better choice in such cases. (APl 661 par. 4.2.3.15 &16 offer some
guidelines for this.)

However, induced draft units have some advantages, too. A common
problem with forced draft coolers is accidental warm air recirculation.
This happens when the hot exhaust air is pulled back in to the fans.
Since a forced draft cooler has a low air velocity at the exhaust from
the bundle and a high velocity through the fan, a low pressure area is
created around the fan, causing the hot air to be pulled over the side
or end of the bay. For this same reason, there should never be a small
space between the bays of a bank of forced-draft cooler. Induced draft
cooler have a high exhaust air velocity through the top-mounted fan,
and a lower velocity into the face of the tube bundle below. This tends to
minimize the probability of accidental air recirculation. Also an induced
draft plenum does not have to support the tube bundle so some weight
can often be saved in this area.

Optional controls accessories

Depending on the type of application, the following is a list of some of

the commonly used control devices for air coolers, but in no particular

order.

1. Manually or automatically operated louvers.

2. Electrically or pneumatically operated louvers.

3. Pneumatically actuated automatic variable-pitch fans.

4. Variable-frequency fan drives.

5. Vibration control switches or complete systems.

6. Warm-air recirculation systems for freezing/pour point control in
cold climates.

Extruded Finning Machine - process

These finned tubes entail two tubes, the base tuband the outer

tube usually Aluminum or Copper material. The outer tube with

a large wall thickness (muff) along with the aligned inner base
tube is fed through three arbors with rotating discs in the finning
machine. The outer tube extrudes the aluminum fins up and out
of the muff material in a spiral configuration in one operation

eventually forming the extruded finned tubes.

Spiral Finning Machine

Extruded Finning Machine

Spiral Finning Machine - process

The tube is fed longitudinally through the rear of the machine
while the aluminum fin strip, which is usually located below the
bare tube rack, is tension wound around the circumference of
the tube perpendicularly. The fin strip is carefully guided to the
primary forming roller and spindle roller by adjusting the angle
and rolling force of the primary forming roller, the external fibres
of the fin are rolled with a uniform taper. The fin curls as a result
and hugs onto the circumference of the tube, and hence forming
a spiral finned tube.



Types of Finned Tubes Configuration

Extruded Finned Tubes

PTTEP Thailand Project

‘L' Fin

«The fin is helically wanned on the tube by giving
maximum contact between the fin and tube.

* Max operating temperature is 150°C.

« The foot of the fin provide a considerable degree
of corrosion protection.

'LL' Fin

* Same as 'L' Fin except the fin foot is overlapped
giving more corrosion resistance.
« Max operating temperature is 260°C.

n

A
Extruded Finned Tubes

Skid Package
. Skid mounted packages may include pressure vesselsmass
KL' Fin transfer equipment, heat transfer equipment, pumpsompressors,
instrumentation and controls.

Spiral Finned Tubes >>

« Same as ‘L' Fin except both the base tube surface

and fin foot is knurled to enhance the bonding and S & W designs and fabricates customized Chemical Injection
improve heat transfer efficiency. Systems for the Oil & Gas industries.
+ Max operating temperature is 260°C. Based on our expertise and extensive experience, S & W project

management and engineering teams are willing to unertake the
challenge of end-users’ ever increasing stringent specification
requirement, complying to international and marine / offshore
P classification standards. We have undertaken the vaous methods
General Construction G’ Fin of injection control systems for Chemical InjectionSystems. Our
design and supply of the Chemical Injection Packages contain

Base tube material : Carbon Steel, Stainless « The Fin strip is securely wound into a helical ) ! . 8 _
Steel, Copper, Copper groove machine on the tube surface and back single pump skid, multi-compartmentalized skid or common-
Nickel or Aluminum Brass filling with base tube material. This type of fin give motor multiple pumps skid.
Fin height : 6.3mm to 10mm for spiral ifrtnhueCanneitnt;r heat transfer efficiency than the rest S & W skids can be produced with a mixture of materials such as
15.8mm max. for extruded + Max operating temperature is 450°C. carbo.n stegl or stainless steel fo.r base support frames, and pipe
Fin FPI : 7 to 13.5 for spiral work in stainless steel or other high alloys.
7 to 10 for extruded S & W skids incorporate suction and discharge pipeslelivering
Diameter of Tube:  OD12.7 to OD50.8mm for spiral th.e cherTncaIs to their destination, and thronngh the pipe work
0D19 to OD50.8mm for i with variety of valves and gauges complying with CE PED,
extruded Extruded Fin and PD5500 Cat 1, 2 and 3, ASME B31.3, ASME VIII Div | U
Fin material : Aluminum or Copper « Fins are integrally produced through in-thread S{t;r;:, China Manufacturing License, ML and other iernational

rolling process.
* Max operating temperature is 285°C.
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S&W has almost 18 years’ experience in manufacturgmarine main and
auxiliary diesel engine charge air coolers for newengines such as B&W,
Cegielski, Kawasaki, MAN B&W, Mitsubishi, Mitsui, Silzer, Wartsila and
many more. This experience has provided us with a profound insight
into the complex issues of marine diesel engine OEMharge air cooling
systems and, together with our design capabilities and in-house test
facilities, attests S&W's long list of global clientele.

S & W has a reliable and huge inventory level for the tubesheet, tubes
and fin strips materials at its warehouse enabling quick delivery
meeting customers’ tight schedule for replacement.

General Construction

The charge air cooler (or scavenging air intercooler) is located between
the turbo charger and the engine air inlet manifoldand is used to reduce
the air inlet temperature thereby increasing air density thus giving an
increase in engine efficiency.

Since seawater is the usual cooling medium, we uséigh quality
materials to ensure a long serviceable life. Leaking or damaged charge
air coolers can cause loss of power, increased emsgons, increased fuel
consumption and increased exhaust temperatures leading to excessive
engine wear/damage. The air cooler is therefore an integral part of any
turbo charged diesel engine.

To avoid dirt accumulation in the fins caused due to years of operation,
S&W exclusively and strategically provides narrow ecess space in
between the fin rows. The provision of this allowance eliminates any
unwanted airborne contamination precipitates in these fins and hence,
giving extra shelf life and air cooler performance.

Charged Air Cooler

Manufacturing

Process

1 8 years

of valuable
experience
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SANCO CNC MACHINE
Maximum dimension:

1800W x 3000L x 200thk mm
Precision : +/- 0.003

Automatic tool changing function
with through cooling system

Pressure Vessel for

Sumitomo Project

We manufacture and supply pressure vessels that are known to
deliver superior thermal performance, and increasedjuality.

. . . HARTFORD CNC MACHINE
Designed to meet international market standards and parameters,

Maximum dimension:

our pressure vessels are rigorously checked and tested to ensure 1700W x 2000L x 200thk mm
flawless performance and durability. Precision: +/- 0.003
S&W had manufactured pressure vessels ranging froirbar to 280 Automatic tool changing function

bar. These Pressure vessels are made to any specification to suit with through cooling system
the specific needs of each industry. Product typemclude: vertical
cylindrical pressure vessels, horizontal cylindricdpressure vessels, Tum Rolers
rectangular pressure vessels, multi-compartmental cylindrical or Available range:
rectangular pressure vessels and jacketed pressure vessels. 15 ton to 150 tons
Pressure vessels are available in any materials ihaling high
alloys. We adopt the Pressure Equipment Directive fessure
Vessel Standards to CE, PED, PD 5500 Cat 1, 2 and 3, ASME VIII
Div | U Stamp, China Special Equipment License, MLand other

A
N

. X . Submerged
recognized international codes. Pressure Vessel for Arc
We also carry out all levels of Non-Destructive Teting (NDT) Prosafe Production Welding
including: Leak Test, Hydraulic Pressure Test, Vacuum Test, Heat Project :‘gicv}v)"e
Treatment and Proof Load Test. Products can be surface treated by
shot blasting, painting, polishing, pickling and passivation.
Column & Boom Machine Horizontal Plasma Cutting
with SAW CNC Machine
Max capacity:
OD6000X6000L mm Automatic Welding Machine for

Tube to Tubesheet Welding >>
Welding Positioner
Max capacity: 5 ton >>
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The QA/QC fully functions as an autonomous department ensuring and enforcing
all quality standards are strictly adhered to. We,also, periodically coordinate
with all authorized national board inspectors for the supervision of ASME code
certification.

We are an ISO 9001 company coupled with accreditation with the U & R stamp,
Lloyds and NK class.

Our Heat Exchangers are also able to conform to international standards and codes
of practice: ASME, TEMA, NACE, IGC, API660, AP1661, PED, CE marking.

S&W has also persevered to acquire the following certification such as Approved
Manufacturer for Welded Pressure Vessel Class 1 &BPNV), Approved Manufacturer
for Pressure Vessel Group 1 (NKK), Approved Manufacturer for Welded Pressure
Vessel Class 2 (Germanischer Lloyd), Approved Manufacturer for Fusion Welded
Pressure Vessel Class 2.1 (Lloyd's Register), and most recently the Manufacturing
License of Special Equipment for Pressure Vessel A1 & A2 — China.
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in software application tools:

HTRI - Thermal

PV-ELITE - Mechanical
COMPRESS - Mechanical

STAAD PRO - Structural

CAD WORX - Process

AUTO CAD - Design / Drafting
CAESAR Il - Piping Stress Analysis
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SOME KEY CUSTOMER REFERENCE LIST
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PETRONAS

PERTAMINA

SHELL PETROLEUM
EXXONMOBIL

SINGLE BUOY MOORINGS
AKER KVAERNER

MODEC OFFSHORE PRODUCTION
CHEVRON ORONITE
BARBER SHIP MANAGEMENT
HAPAG-LLOYD

TEEKAY CORPORATION

>> our reliability

>> is boundless




