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HISAKA Plate Heat 
Exchangers Plays 
Crucial Roles in 
Revolutionary 
Water Producing 
Processes
In the production of semiconductors and LCD panels 
used in various electronic devices, various types 
of chemicals are required to be used throughout 
production. These residues however, needed to be 
removed prior proceeding to the next production 
line. Consequently, ultra-pure water which is 
produced by pretreatment of industrial water and 
subsystems is essential in removing the residues on 
the circuit board. 

HISAKA PHEs offer excellent heat transfer 
performance, high operational responsiveness, 
compact in size and other various advantages 
to enhance productivity and efficiency of ultra-
pure water production line. With technology 
advancement, applications of ultra-pure water 
have become more sophisticated and versatile 
for industrial usage. As such, HISAKA’s slogan of 
“Challenge for Innovation” will continue to strive in 
order to deliver the latest plate technology to the 
world. 

Cleaning of semiconductors and LCD

Water injections for producing injectable 
and distilled water

Cell culture in biotechnology field

Cleaning of testing devices

Raw materials of beverages

Super-high pressure boiler for thermal power plants

Cooling water for nuclear power plants
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Structure of Plate Heat Exchanger 

HISAKA PHEs are High Efficiency, Energy and Space Saving and Maintenance Ease
Basic Structure
To make a heat transfer plate, thin sheets 
of corrosion resistant metals, such as 
stainless steel or titanium, are press-
formed with corrugations for attaining 
higher heat transfer effects prior being 
sealed with gaskets. The required number 
of plates are put together and suspended 
between the fixed and moveable frames, 
and then tightened with bolts and nuts. 
A counter-current flow of high and low 
temperature fluids is generated in the 
flow channel created between the slits of 
each plate and compresses together as 
this high-performance heat exchanger.

Heat Transfer Plates
Each heat transfer plate is corrugated into 
various patterns to increase heat transfer 
area whilst creating high turbulence 
flow and ultimately achieving high heat 
transfer coefficient. The plate is provided 
with a port hole on each corner. Each 
plate is tight-sealed with a gasket fitted in 
its peripheral groove.

Flow Channel
Heat transfer plates are divided into 
A-plate and B-plate, creating a flow 
channel in between. High and low 
temperature fluids flow alternately and 
heat exchange takes place throughout 
the heat transfer plates. As shown by the 
arrow in the figure (front and side view), 
high and low temperature fluids flow 
counter-currently without intermixing.  
A- and B-plates are identical plates but 
reversed to change the orientation of 
gasket. E-plate is plates without port 
holes so that the fluid does not come into 
contact with E-frame. 
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Guide Bar Support
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Port Hole
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Cold side outlet

Cold side inlet

Hot side inlet

Hot side outlet

Front view Side view

High performance
High heat transfer coefficient can be 
achieved by creating high turbulence 
flow.
- High turbulence flow also prevents 
scaling on the plate surface, hence 
allowing a “self-cleaning” action for longer 
performance. 

Light weight and compact
Compressed of thin heat transfer plates 
into compact size and light weight 
rendering saving on installation space 
and ease of maintenance. 

Quick start-up
1/6 of the holding volume of Shell 
and Tube heat exchanger of the same 
performance. Consequently, this allows 
quick start up and high responsiveness to 
changes in operational conditions. 

Easy maintenance
Maintenance and visual inspection can be 
conducted by simply loosening the bolts 
and nuts. Reassembly is equally easy as 
disassemble. 

Structure of Plate Heat Exchanger
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B PlateA PlateD Plate

Rubber Boots

Lower Guide Bar
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Pure Water Production Line

Pretreated raw water upon removal of suspended solids and turbidity is fed into the primary 
pure water system. Primary pure water system functions to adequately remove sales, organic 
compounds, dissolved gas and other participles. Various combinations of equipment/
processes are involved in order to produce ultra-pure water; and each process requires heating 
and stringent temperature control. 
When steam is used as a heat source and heat exchanger is regulated as pressure vessels, 
HISAKA PHEs of small holding volume is advantageous in terms of regulatory compliance. As 
such, PHEs deliver significant advantages to enhanced efficiency of ultra-pure water systems.

Filtration tank Active 
carbon

H Tower 

Vacuum 
degasifi er

HCI

Heat exchanger for warm water disinfection

Heat exchanger for hot water sterilization

Raw water

Steam

Warm water

PHE for warm water 
disinfection
In pretreatment process, active 
carbon is used to absorb and 
eliminate TOC (Total Organic 
Carbon). The active carbon used 
is subsequently disinfected with 
warm water for recycling purpose. 
PHE is used to make disinfection 
warm water. PHE for hot water 

sterilization
A degasifier eliminates dissolved 
gases (carbon dioxide, dissolved 
oxygen and dissolved nitrogen) 
present in raw water. Degasifier 
is sterilized to minimize bacteria, 
if necessary. PHE is used to make 
sterilization hot water.

Heat exchanger for recycling

Heat exchanger for RO processOH 
Tower

5%NaOH

Steam/
warm 
water

RO System

Primary 
pure water

Subsystem

Steam/
warm 
water

PHE for recycling of OH 
tower
OH tower (anion exchange resin 
tower), which is used to remove 
anions in HCI-added raw water, 
tend to deteriorate with time due 
to clogging. Therefore, the resins 
can only be recycled upon cleaning 
with 5% NaOH Solution. PHE is then 
used to heat up this NaOH solution.

PHE for RO process
Temperature of raw water needs 
to be controlled at 20-25°C before 
being fed to reverse osmosis (RO) 
membranes to maximize water 
purification of RO system. HISAKA 
PHEs have outstanding track record 
especially in this application of the 
pure water system.
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Ultra-Pure Water Production Line High Performance Options for Plate Heat Exchanger

Semi - Welded Plate Heat Exchanger (WX-Series)Subsystem removes the trace amounts of impurities such as ions, TOC (Total Organic Carbon) and 
particles present in the pure water fed from the primary pure water system and it requires strict 
temperature control compared to the primary system. PHEs are used for heat recovery from the pure 
water returned from use point; heating of primary pure water prior being fed to ultrafiltration (UF) 
membrane; and lastly temperature control by the means of heating and/or cooling. 

PHE for 
temperature control

UF 
membrane

Use point

PHE for heat 
recovery 
from return 
water

Steam/
cold 
water

Primary pure water
N2 gas

Sub tank

PHE for preheated 
pure water

Steam/ 
warm 
water

Gasket-type PHEs that are sealed with synthetic rubber gaskets has the advantage of simple disassembly 
and easy maintenance. However, the downside of having gasketed plates is that the rubber compounds 
used in gaskets might interfere with the process fluids, hence affecting the medium properties. HISAKA 
semi-welded PHE (WX-Series) laser weld plates together, as oppose to gasket-sealed plates, thereby 
reduces interference of the rubber compounds with the process fluid. 

As shown in the figure, plates are laser-welded 
together and a ring gasket is used to seal 
plates at the port holes. As a result of laser 
welding: 
- Maximum operating temperature is 180°C 
(VS 150°C for rubber gasket-type PHE)
- Able to withstand pressure up to 4.0PMaG 
(VS 3.0MPaG for gasket type PHE)

Rubber gaskets are used outside of the plates 
to ensure easy maintenance, disassembly and 
cleaning of the laser-welded PHEs. In addition 
to SUS316, titanium (Ti) can also be used as 
plate material.

Plates integrated by 
laser welding

Welded 
portions

LASER 
welding

LASER welding 
at gaskets 

Process fluid 
(eg: cooling 
water & etc)

More than double durability of conventional EPDM
NEW EPDM features superior heat and chemical resistance

NEW EPDM is a new type of gasket equipped with extraordinary heat and chemical resistance than 
conventional EPDM. As opposed to conventional gaskets that will eventually have surface cracking 
due to oxidation and/or deterioration, new EPDM gaskets with enhanced heat resistance is able to 
deliver stable sealing performance even under harsh conditions without surface cracking caused by 
oxidation and/or deterioration.

NEW EPDM is an ideal gasket material for PHEs where long service lifespan is expected in high 
temperature process (eg: steam heater) or where process requires stable chemical resistance for 
a long period of time (eg: processes where sodium hydroxide is involved). 

(After lapse of 3000 hours)
Heat resistance comparison at 180°C

Sealing ability <%
>

Heat impact is halved Minimal change in volume without affecting sealing performance

Comparison of change in volume by chemicals
(After 300 hours elapse)

PHE for temperature control
Feeding of excessively low temperature 
water into the UF membrane will 
enhance filtration efficiency, hence 
resulting in lower impurities. Contrary, 
feeding of high temperature water may 
accelerate membrane deterioration. 
As such, PHEs are used for temperature 
control of the water being fed into the 
UF membrane. PHEs are also used to 
produce hot water for sterilization 
of the production lines operated at 
ambient temperature and therefore, it 
is also called as a heater and/or chiller 
for ambient-temperature production 
lines. PHE for heat recovery from return water

Ultra-pure water which was not used at the use 
point will return to the sub tank. PHEs will be 
used to recover heat from this returned water 
and the energy harvested will be used to heat 
up pure water to be fed into UF membrane. 
Large semiconductor and LCD plants will use 
a large amount of ultra-pure water in their 
production lines and often require large PHEs. 
Therefore, HISAKA PHEs that are equipped 
with high heat recovery efficiency is the best 
choice for these plants. 

PHE for preheated pure 
water
Heat recovered from the 
returned water will then be 
used to preheat pure water prior 
being further heated up to a 
specific temperature by another 
PHE. This PHE serves as heat 
sterilization. 

UF 
membrane

Use point

Sealing ability <%
>
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Original proprietary technology to the world

Full-Service Package for Trust and Peace of Mind Global Network
As a leading supplier of Plate Heat Exchanger (PHE) in the world, HISAKA offers professional maintenance 
service program that maintains the PHE performance over the product life cycle ensuring the satisfaction 
of our customers. Our core maintenance program, "Full Service Package", offers a comprehensive 
maintenance program to restore the original performance at HISAKA authorized service facilities. This 
program consists of overhaul, inspection and cleaning of plates, gasket replacement, pressure test, 
re-assembly and final inspection before the delivery to the customer. As a technical supporter having 
full knowledge on PHEs, HISAKA ensures your heat exchangers operate at the optimum condition 
for a long period of time. Containers exclusive for Full Service Package program are available for the 
customers who request for plate cleaning only or cannot move the unit.

Besides the comprehensive PHE maintenance program “Full Service Package”, HISAKA also offers 
various after-sale services tailored to our customers’ specific needs to ensure performance and safe 
use of PHEs.
Some examples of our after-sale services include the sale of spare parts such as gaskets and plates, on-
site plate cleaning and gasket replacement, and disassembly-free cleaning of PHE using PHE-dedicated 
cleaner.

“Full Service Package” 
service vehicle

Container exclusive 
for Full Service 
Package

We offer various other maintenance programs

“Full Service Package” 
Network
In order to provide speedy and quality professional 
work to PHE users, HISAKA WORKS has established 
a network of service centers. Contact our nearest 
service center for professional maintenance 
service.

Malaysia HQ
No 2, Jalan TP 2, Taman Perindustrian SIME 
UEP, 47600 Subang jaya, Selangor, Malaysia

Thailand
Eastiny Park 5 Village, 222/36, 
Moo 10., T. Bangsarey, A. 
Sattahip, Chonbouri Province, 
20250

Indonesia 
Jl. Industri Selatan 8, Blok EE - 8E, 
Kawasan Industri Jababeka 2, 
Cikarang Bekasi 17550, West Java

Singapore 
26, Gul Drive, Jurong 
Town, Singapore 
629474 

For maintenance, please contact:

Malaysia      : TEL. +603 5880 4185 
Thailand      : TEL. +66 2744 3287-9 
Singapore  : TEL. +65 6897 8489
Indonesia   : TEL. +62 51 5890 0090
Vietnam        : TEL. +84 8 3910 7355 
Philippines: TEL. +63 2224 4129 
Please inform us of manufacturing number of your unit.

HISAKA – Where latest thermal technologies are sincerely delivered 
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Hisaka Group
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E-mail : heatexc@hisaka-sing.com

 Indonesia
PT HISAKA WORKS INDONESIA
TEL: +62-51-5890-0090   FAX: +62-051-5890-0091
E-mail : hisakindo@hisaka-asia.com

 Vietnam
HISAVINA (Representative Offi  ce)
TEL : +84-8-3910-7355   FAX : +84-8-3910-7356
E-mail : hisavina@hisaka-asia.com
HANOI OFFICE
TEL : +84-4-3795-9900   FAX : +84-4-3795-9911
E-mail : hisapino@hisaka-asia.com

 Philippines
HISAPINO
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E-mail : hisapino@hisaka-asia.com
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HISAKA KOREA CO., LTD. (South Korea)
SEOUL
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E-mail : heatexc@hisakakorea.com
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HISAKA WORKS (CHINA)CO., LTD.
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TEL: +86-512-5213-3000   FAX : +86-512-5213-3008
Shanghai Branch
TEL : +86-21-5211-0701   FAX : +86-21-5211-0720
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 Saudi Arabia
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