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ICL & Vahterus

Conservation

ICL -India & Vahterus  -Finland
Freezing and In dustrial Refrigeration systems.

The Advance technology of high

- Established Strategic

Air -cooled condensers or fluid coolers cooling systems will
agriculture, irrigation needs plus water availability to rural/urban population and large cities of India.

ICL - India

ICL & India: ICL-group established in India since 1965
experience, knowledge and committed for product excellence. ICL is
qualified with membership of many large institutes with numerous certificates.
Thousands of its products are in use all over India with excellent track record
since 45 years.

ICL Four (4) business Divisions are well equipped
Engineering, Manufacturing and EPC projects of heat
divisions offer Heat -transfer, Air Conditioning, Refrigeration, Air
Cooling systems for Gas/Diesel power plants, Thermal & Nuclear power plant
cooling systems using most -advance computer programs.

earned very rich
ISO-9001

for Product -Marketing ,
-transfer equipment. ICL

-cooled

5 Mission of 21 Century
- Water & Energy

-Alliance of joint -association to work together in the fast growing economy
of India and its adjoining countries. This strategic alliance will cater to the needs of projects related to Power, Energy, F

ood Processing,

-tech equipment will save power, water and enhance capacity of existing or new projects.
save 100 % water

and millions of cu. mt. wat  er can be used for

Vahterus

- Finland

Vahterus & Finland :  Vahterus Oy is a company located in
South West Finland that manufactures welded plate heat exchangers.
Vahterus is now one of the leading manufacturers of welded plate heat
exchangers in the world.  Vahterus focuses on product development by
making continuous investments.

Technology developed by us mainly used in the processing and chemical
industry, refrigeration and energy industry. The quality of products is
based on continuous product development, automa ted production
technology. Quality is our solution to the special needs of our
customers: we pride ourselves on reliable and durable products of
uniform quality. Vahterus products are used in over 50 countries.

ICL o Vahterus
- - tosave Energy & Water

Your Partner



ICL - Vahterus & Plate & Shell Heat Exchangers - Systems
(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Business Areas
Four (4) Most Important Industries

1. Refrigeration : Vahterus Plate & Shell Heat Exchangers
(PSHE) have many benefits for advanced refrigeration applications
such as evaporators, condensers, cascades, desuperheaters and
oil coolers. PSHE are effective, durable and versatile due to their
unique shell construction, together with fully welded plates. This
makes PSHE ideal, also for contractors who need compact size

and low refrigerant charge. Vahterus Heat Exchangers ar e

suitable for all refrigerants, especially natural media such as
ammonia and carbon dioxide.

2. Energy industry : Vahterus Plate & Shell heat exchangers
combine the best characteristics of traditional plate heat
exchangers and shell & tube heat exchangers. PSHE heat

exchangers are efficient and durable, they offer compact solutions
for many applications in energy industry.

3. Oil & Gas : Vahterus PSHE combines the benefits of Plate &
Frame and Shell & Tube heat exchangers. PSHE can either be
described as a f ully welded, high integrity plate heat exchanger,
with no gaskets; or a generic alternative to Shell & Tube, approx.
25% of the footprint, displaying both space and weight benefits.

PSHE is an ideal solution for Upstream Processes, such as Oll
& Gas Prod uction, Handling and Transportation; and
Downstream Processes, such as Refineries and Petrochemical
Plant.

4. Chemical and process industry : The durable
structure and a broad range of materials make Plate & Shell plate
heat exchangers an ideal solution for many different applications
in the chemical and process industry.

U321 Ol & Gas

1 - Refrigeration 21 Energy & Power

4~ Chemical



ICL - Vahterus & Plate & Shell Heat Exchangers d Technology Difference
(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

The Perfect Solution Fully Welded
Plate & Shell (P&S) or Plate & Ring (P&R)
Heat Exchangers Technology

The Best of Both Worlds (One & Two = One)

Vahterus Plat & Shell Heat Exchangers (PSHE)
combines the benefits of Plate & Frame and Shell &
Tube heat exchangers

1. Plate & Frame

+ High Heat Transfer

+ Compact

+ Low Fouling

+ Close Approach Temperatures
- Pressure Limitations

- Temperature Limitations

- Gaskets

Combined 1 &2 into

_ _ One
Combined 1 &2 into _
One Plate & Ring  (P&R)
2. Shell & Tube o et et
+ High heat transfer

+ High Pressure Plate & Shell  (P&S) + Low pressure drop
+ High Temperature + High Heat Transfer + High pressure
+ No Gaskets + Wide Pressure Range + High terknperature
+ Low Pressure Drop + Wide Temperature Range : lc\l:o SRR
- Low Heat Transfer *+ No Gaskets + Lc?vT lfooiﬁng
- Large Size and Heavy Weight + Compact L Flnca annraan h tamnara S

- High Fouling

Vahterus Technology d brings Revolution in
Heat Exchanger Technology of the World



ICL - Vahterus & Plate & Shell Heat Exchangers d Technology

(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

1. Plate & Shell Heat Exchanger (PSHE) 2. Plate & Shell Openable 3. Plate & Shell Compact

4. Plate & Ring® (PRHE) 5. Plate & Shell Systems 6. Plate & Shell Combined

Vahterus o ProductS (pPsHE & PRHE)



ICL - Vahterus & Plate & Shell Heat Exchangers 0 Technology
(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Plate & Shell Heat Exchanger

Vahterus PSHE combines the benefits of Plate & Frame and Shell & Tube heat exchan gers. PSHE can either be
described as a fully welded, high integrity plate heat exchanger, with no gaskets; or a generic alternative to Shell & Tube,
approx. 25% of the footprint, displaying both space and weight benefits.

Benefits of PSHE

01 No Gaskets or Brazing 07 Flexible Construction

02 High Integrity / Total Containment 08 Proven, Reliable Technology

03 Strong and Safe Construction 09 Low Fouling

04 Unique Protection, Resistance to Thermal & Pressure Cycling 10 Minimal Maintenanc e Requirement
05 Thermally Efficient 11 Close Approach Temperatures

06 Compact and Low Weight

The Plate & Shell Heat Exchanger is the first of a new generation of heat exchangers developed by Vahterus. At the heart of

the PSHE is a fully welded pack of circular plates which is housed within an outer pres sure vessel. The PSHE combines the
best features of PHE and shell & tube exchangers offering a durable, compact and gasket free solution with high heat

transfer, high pressure and high temperature capability.

The Plate & Shell Openable version offers inc reased flexibility of use by allowing the fully welded plate -pack to be completely
withdrawn from the shell for inspection or cleaning. This is achieved by the use of a flanged and bolted shell construction.

The cassette type plate -pack allows quick and ea sy removal and refitting thus ensuring that process downtime is kept to a
minimum. The Plate & Shell Compact exchanger has been developed by Vahterus to offer an even more compact unit than

the standard PSHE construction. By using a clever system of intern al flow directors, it is possible to have all 4 primary and
secondary fluid connections on one end of the unit, which significantly reduces the required space.

Vahterus PSHE can be used in many applications, in each instance
offering space and weight ben efits over traditional shell & tube exchangers:

Liquid/ liquid

Liquid/Gas

Gas/Gas

Condensers

Evaporators

Cascades

Multi -Phase / Multi -Component Systems

G@mMmoUoOw>



ICL - Vahterus & Plate & Shell Heat Exchangers

(PSHE) available for

Plate & Shell Heat Exchanger

Materials

The selection of appropriate material is an important step when designing

heat exchangers, to ensure product compatibility and resistance to
corrosion. We manufactur e Plate & Shell heat exchangers from many
different materials that fulfil the requirements set for most present -day
processes. The efficient PSHE structure enables us to minimise the use of
materials, which in turn means considerable cost savings when usin g
special materials.

Enclosed is a list of the most typical materials that we use.

Plate material Shell material

T AISI 304L i Carbon steel

1 AISI316L T AISI316L

1 AISI904L M AISI904 L

1 SMO 254 1 SMO 254

9 Duplex 2205 1 Dublex 2205

M Titanium Gr 1 1 Hastelloy C22

{1 Hastelloy C22 1 Hastelloy C276
1 Hastelloy C276

Technical Specification

Maximum Heat Tran_sfer Area
A 2000 mi/ exchanger

Mechanical Design
A Full vacuum to
A-200 to +900 °C

200

bar

poss

- Refrigeratio n, Energy, Chemical, Oil & Gas

Vahteru s 0 Area per Plate in Sq.

d Technology

- applications

Vahterus Arealplate Plate S ide Shell Side
Plate Model Sqg. Mt. (m2) Nozzles, DN Nozzles, DN
PSHE 2 0.032 25 20-80
PSHE 3 0.076 50 25-250
PSHE 4 0.15 80 25-300
PSHE 5 0.26 100 25-350
PSHE 7 0.46 150 25-500
PSHE 9 0.80 200 25-700
PSHE 14 1.55 300 25-1000
PRHE 12 1.00 ‘ 200 25-1000
Vahterus - Area/plate 5q.mt
FRHE1? messsssssssssssssssssss 1,00
PEHE S Naaees 080
FEHET moesssssssss 046
FEHES s 0.26
FEHE4 memm 0.15
PEHEZ m= 0.076
PSHEZ m 0.032




ICL - Vahterus & Plate & Shell Heat Exchangers 0 Refrigeration
(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Refrigeration 8 AC&R Industries

Vahterus Advantages, Benefits: Plate & Shell Heat Exchangers
(PSHE) have many benefits for advanced refrigeration applications
such as evaporators, condensers, cascades, desuperheaters and olil
coolers. PSHE are effective, durable and versatile due to their unique
shell construction, together with fully welded plates. This makes
PSHE ideal, also for contractors who need compact size and low
refrigerant charge. Vahterus Heat Exchangers are suitable for all
refrigerants, especially natural media such as ammonia and carbon
dioxide.

Wide Range for Smallest to Largest : With the phys ical
capability and capacity of 2000 m2 of heat transfer area per
exchanger, and the potential to utilise PSHE with design pressures

up to 200 bar(g), Vahterus are able to fulfil almost all heat transfer
requirements in Refrigeration applications. Operatio n of PSHE, based
on their unique and fully welded construction, is achievable over a

wide temperature ( -200 to 900 C°) and capacity range (up to 20,000
kW/exchanger).

Evaporators

The versatility of Vahterus PSHE is demonstrated particularly in

evaporator applications. PSHE can be used as highly efficient
Flooded, or Direct Expansion (DX) evaporators, due to low pressure
drop and high heat transfer. Fully welded circular plates and a

protective outer shell, guarantees safety for the end user. This
const ruction also ensures high integrity and durability.

Flooded Evaporators

Refrigerants: NH3, co2, R404, R134a.8
Capacity-2Ra00ge: 5

Compact Size & Small/l Refrigerant Ch
Low Evaporative Side Pressure Drop ‘
FlexCbhstruction A High Efficiency A Safe Operation

Evanorators Flooded Evanorators Cascade

T o I T I>



ICL - Vahterus & Plate & Shell Heat Exchangers 0 Refrigeration
(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Refrigeration 8 AC&R Industries
Main Applicat ions

Benefits of PSHE

01 No Gaskets or Brazing

02 High Integrity / Total Containment

03 Strong a nd Safe Construction

04 Thermally Efficient

05 Compact and Low Weight

06 Flexible Construction

07 Proven, Reliable Technology

08 Low Fouling

09 Minimal Maintenance Requirement

10 Close Approach Temperatures

11 Unique Protection and Resistance
to Thermal and Pressure Cycling

Compact & Effective . Vahterus PSHE combines the benefits of Plate & Frame and Shell & Tube heat exchangers.
PSHE can either be described as a fully welded, high integrity plate heat exchanger, with no gas kets; or a generic alternative to
Shell & Tube, approx. 25% of the footprint, displaying both space and weight benefits.



ICL - Vahterus & Plate & Shell Heat Exchangers o Energy

(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Energy ( for Power Plant & District Heating ) systems

Vahterus Plate & Shell (PSHE) and Plate & Ring (PRHE) Heat Exchangers combine the
benefits of traditional heat exchangers. Utilising a fully welded plate pack within a strong
shell construction makes Vahterus PSHE and PRHE the most compact, thermally efficient

and cost effective heat transfer solution in many appl ications in the field of Energy
Technology.
Compact and Efficient : Vahterus Plate & Shell (PSHE) and Plate & Ring (PRHE) Heat

Exchangers combine the benefits of Plate Heat Exchangers and Shell & Tube Heat
Exchangers. PSHE/PRHE can either be described as fully welded, high integrity heat
exchangers, with no gaskets; or a generic alternative to Shell & Tube heat exchangers,
approx 25% of the foot -print, displaying both space and weight benefits.

In Power plants, District Heating and Industrial Steam Applic ations, Vahterus Heat
Exchangers are proven as a mechanically strong and thermally efficient solution.

PSHE/PRHE are an ideal solution for both new installations, retrofits and/or replacement

of conventional technologies (as shown below). They have also di splayed environmental
benefits for 0Green Energyo6 applications, wher e
energy efficiencies and recovery/re  -use of previous system energy losses.

Condensate Preheating District Heat  ing 6 MW Process Water Heater
PSHE 14HH - 452/2/1 Condensate PSHE OLL - 522/1/1 PSHE 5LL - 134/1/1 Process water
preheater, 24 MW, before feed water tank DH condenser, 55 MW heated with thermal oil

10



ICL - Vahterus & Plate & Shell Heat Exchangers o Energy

(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Energy 0 ( Compact & Efficient ) system s

Vahterus Plate & Shell (PSHE) and Plate & Ring (PRHE) Heat
Exchangers combine the benefits of traditional heat exchangers.
Utilising a fully welded plate pack within a strong shell construction
makes Vahterus PSHE and PRHE the most compact, thermally
efficient and cost effective heat transfer solution in many applications

in the field of Energy Technology.

Energy Technology & applications  :-

District Heating and Cooling

Feed Water Pre -Heating

Vent, Surface, and Dumping Condensers
Condensate Coolers/Excess Water Heaters
Exhaust Gas Heat Recovery

Oil Coolers and Heaters

SO W N

Old s&T & New Vahterus - Shell & Plate

11

Vahterus PSHE and PRHE  combine the benefits of Plate & Frame and
Shell & Tube heat exchangers. PSHE/PRHE can either be described
as a fully welded, high integrity plate heat exchanger, with no gaskets;

or a generic alternative to Shell & Tube, approx. 25% of the footprint,
displaying both space and weight benefits.

Applications of PSHE and PRHE can be found in following areas:

Power Pla nts

District Heating

HVAC

Steam Heating Solutions
Heat Recovery Solution
Marine

Diesel Engines

ORC Systems

. Solar Energy Systems
10. Heat Pump

CoNoO~WDNE

Suc cessful replacement of S&T
Heat exchanger in power plant

with significant space saving.

16MW PSHE 9HH -348/1/1 heating
district heating water 64°C to

110°C using 0.9  bar steam



ICL - Vahterus & Plate & Shell Heat Exchangers o Energy

(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Energy 0 ( Steam Applications ) Industries

Vahterus PSHE provide many benefits in designing and operating PSHE is easy to control on both the steam and condensate s ide; and
steam sy stems. Utilising their compact and flexible shell construction, since the heat transfer is very efficient, the control is fast and
PSHE can be customised to individual steam applications, providing a accurate, based on the compact nature (small volume) of the
powerful solution to the special requirements of steam systems. exchanger

22MW Steam Generator with PSHE 7HH 460/1/1 with Vent Condenser 312kW HVAC Condenser 950 kW
droplet separation. Primary side 38 bar steam from Condensate tank venting with Steam to water condenser
boiler, secondary 19 bar PSHE 3HH -120/2/1 PSHE 3HH -44/1/1

Steam Applications

Thermal Oil Heaters
Condensate Coolers

Process Water/Liquid Heaters
CIP -Water Heaters

Steam Condensers
Dump/Surface Condensers
Steam /Clean Steam Generators
Vent Condensers

PN
®~N oo

12



ICL - Vahterus & Plate & Shell Heat Exch  angers 8 Enerqgy

(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Energy 0 ( Green Energy Applications ) Industries

Vahterus PSHE, with their efficient heat transfer and high integrity, can when processing aggressive chemicals, and in applications at high pressures

provide solutions to improve energy efficiency and in alternative energy and/or high temperatures. As well as traditional heat recovery applications,

applications. The fully welded construction of Vahterus heat Vahterus h a s experience i nsygtremano elniekegy i ndustr
exchangers permits heat recovery from very demanding - - - - - - pumps, landfill gas recovery, organic Rankine cycle and solar energy

applications; notably applications.

Industrial Heat Pump Gas drying Heat Exchanger Heat Exchangers for Organic Rankine Cycle
in Meat Processing Plant in Landfill Gas Recovery system Applications: Evaporators, Recuperators /
Benefits of PSHE and PR'!D-fgheaters and Condensers
Compact & Effective : vahterus PSHE and PRHE o1 No Gaskets or Brazing
combine the benefits of Plate & Frame and Shell & Tube heat o2. High Integrity / Total Containment
exchangers. PSHE/PRHE can either be described as a fully welded, 03. Strong and Safe Construction
h|gh integrity p|ate heat exchanger, with no gaskets; or a generic 04. Uniq.ue Protection and Resistance to Thermal and Pressure
alternat ive to Shell & Tube, approx. 25% of the footprint, displaying Cycling
both space and weight benefits. os. Thermally Efficient
o6. Compact and Low Weight
Technical Specification o7. Flexible Construction
Maximum Heat Transfer Area o8. Proven, Reliable Technology

09. Low F ouling
10. Minimal Maintenance Requirement
11.  Close Approach Temperatures

U 2000 m :/exchanger Mechanical Design
U Full vacuum to 200 bar possible
0 -200to + 900°C

13



ICL 0 Vahterus & Plate & Shell Heat Exchangers d Oil & Gas
(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Oil & Gas - Industries

Vahterus Plate & Shell (PSHE) Heat Exchangers combine the
benefits of traditional heat exchangers. Utilising a fully welded
plate pack within a strong shell const ruction makes Vahterus
PSHE the most compact, thermally efficient and cos t effective
heat transfer solution  in many Oil & Gas applicat  ions.

PSHE is an ideal solution  for Upstream Processes, such as Oil &
Gas Production, Handling  and Transportation; and Downstrea m
Processes, such as Refineries and Petrochemical Plants.

Vahterus PSHE for - Oil & Gas Production

Fully Welded Plate & Shell Technology
The Perfect Solution for Upstream and Downstream Processes

% T, v . ST
' ] A
- ! ; ﬁ * - S [}
< ) 4 - v
¢ - : [ : t
¢ < - e § » !
’ < o q )
“ ¢ ] [N ’ - N
[ / l »
N ) e »
o AL > -
L& - . "
” "n
A Cr Wil @oolers and Heaters A Gas Coolers and Heaters

A Amine CobhlkHeast Exchangers for Dehd dReaftriioge rPaatcikcargefsppl i cati ons
14



ICL 0 Vahterus & Plate & Shell Heat Exchangers 0 Oil & Gas

(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Oil & Gas - Transportation

Oil & Gas Handling,
Transportation

Oil Heaters and Cool ers

LPG Coolers and Heaters

LPG Condensers

Heat Exchangers for Gas Treatment

PobdE

15



ICL 0 Vahterus & Plate & Shell Heat Exchangers 0 Oil & Gas

(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Oil & Gas - Refineries

Refineries

Heaters

Coolers

Condensers
Evaporators

Cascade Evaporators

a bk wbNE

16



ICL 0 Vahterus 8 Plate & Shell Heat Exchangers 0 Oil & Gas

(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Oil & Gas & Petrochemical Plants

Petrochemical Plants

Heaters
Coolers
Condensers
Economizers
Evaporators

a bk wn e

17



ICL - Vahterus & Plate & Shell Heat Exchangers d Chemical & Process
(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas applications

Chemical & Process - Industries

Vahterus Plate & Shell (PSHE) Heat Exchangers combine the benefits of tr aditional heat exchangers. Utilising a fully welded
plate pack within a strong shell construction makes Vahterus PSHE the most compact, thermally efficient and cost effective
heat transfer solution for many applications in the Chemical & Process industries

Benefits of - Vahterus PSHE

Vahterus provides solutions for many
heat transfer needs. We have
considerable experience with heat
transfer technology and continually
investin - -- Research & Development.
High quality, consistent and reliable
products are a matter of principle to us.

Compact & Effective : Vahterus PSHE combines the benefits of Plate & Frame
and Shell & Tube heat exchangers. PSHE can either be described as a fully welded, high
integrity plate heat exchanger, with no gaskets; or a generic alternative to Shell & Tu
approx. 25% of the footprint, displaying both space and weight benefits.

18
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ICL - Vahterus & Plate & Shell Heat Exchangers o Plate & Shell
(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Vahterus & Family of
Plate & Shell (P&S) Heat Exchangers

Vahterus Plate & Shell (PSHE) Heat Exchangers combine
the benefits of traditional heat exchangers. Utilising a fully
welded plate pack within a strong shell construction makes
Vahterus PSHE the most compact, thermally eff icient and
cost effective heat transfer solution in many applications.

As a result of our innovative R&D, Vahterus PSHE is
renowned as an effective, durable and compact solution in
many instances where traditional Shell & Tube heat
exchangers would be util  ised.

Unlimited  Applications for -

1 Universal Heat Exchanger

1 Wide Capacity Range

91 Design Pressures up to 3000 psi

1 Large Heat Transfer Area up -to 25, 000 Sq. Ft

Applications -

1. Liquid/Liquid
2. Liquid/Gas
3. Gas/Gas
4. Condensers
5. Evaporators Vahterus 0o Family of
6. Cascades Plate & Shell (P&S) Heat Exchangers
7. Multi -Phase/ Multi -Component Systems

19



ICL - Vahterus & Plate & Shell Heat Exchangers o Plate & Shell
(PSHE) available for - Refrigeration, Energy, Chemical, Oil & Gas - applications

Vahterus 0 Plate & Shell (P&S) Heat Exchangers

Vahterus - Technology
Advancement , Innovations

As the inventors and market leaders of Plate & Shell
Technology, Vahterus PSHE is now used in many
applications, across almost all industrial sectors. Using the
thermal capabilities of corrugated plate technology, housed
with a pressure vessel (shell), provides the user with a
solution to many mechanical and operational issues, such

as space and weight constraints.

The flexibility of Vahterus PSHE can be demonstrated by the

Plate & Shell, Fully Welded Plate & She Il, Openable Plate & Shell, Compact fact it can be operated in true counter -current flow (as
shown above), concurrent flow, by reversing ei ther flow
Plate & Shell, Compact: stream, or cross -flow, by simply moving the shell side
. . nozzles to the side of the shell. The wide range of Vahterus
1Al c_onnect_lons in the end plate PSHE plate sizes means that we can accommodate the
2. Available sizes: 3, 4, 5 and 7 needs of production environments ranging in scale from
3. Minimum space requwemen_t Plate & Shell, Fully Welded: laboratory, to pilot pla  nt, to full -scale production.
4. Fully welded shell construction
5. Available sizes: 2, 3, 4, 5, 7, 9 and 14 Plate & Shell, Openable
6. Easy to open and clean
7. Available sizes: 2, 3, 4,5, 7,9 and 14

Plate & Shell, Fully Welded: Plate & Shell, Openable Pl ate & Shell, Compact: A Mini
A Fully welded shell ¢ A Easy to open and cle A Al'l connections in the end p
A Available sizes: 2. A Available sizes: 2. A Available sizeé: 3. 4. 5 and

20



