_Global Network

Saudi Arabia
(Dammam)

E-mail : heatexc@hisaka-asia.com

PENANG BRANCH

TEL : +60-16-203-2527 FAX : +60-4-390-8588
E-mail : cyyap@hisaka-asia.com

JOHOR BRANCH

TEL : +60-12-227-4882 FAX : +60-7-351-6840
E-mail : cswong @hisaka-asia.com

EThailand

HISAKA WORKS (THAILAND) CO., LTD.
BANGKOK

TEL : +66-2-744-3287 FAX : +66-2-744-3286
E-mail : heatexc@hisaka-thai.com

RAYONG BRANCH

TEL : +66-3-802-9532 FAX : +66-3-802-9530
E-mail : heatexc@hisaka-thai.com

ESingapore

HISAKAWORKS SINGAPORE PTE. LTD.
TEL : +65-6-897-8489 FAX : +65-6-686-4579
E-mail : heatexc@hisaka-sing.com

Mindonesia

PT. HISAKA WORKS INDONESIA
JAKARTA

TEL : +62-21-5890-0090 FAX : +62-21-5890-0091

Thailand (Bangkok)

Thailand (Rayong)

Malaysia (Penang)

Malaysia

China (Yantai)

Vietnam (Ho Chi Minh) @ Branch Office (Japan)

South Korea
(Seoul)

South Korea

Philippines (Manila)

China (Guangzhou)

# Headquarters /

Vietnam (Hanoi) production base (Japan)

HVietnam

HISAVINA Ho Chi Minh (Representative
Office of HISAKA S.E.A.)

TEL : +84-8-3910-7355 FAX : +84-8-3910-7356
E-mail : hisavina@hisaka-asia.com

HISAVINA Hanoi (Representative Office of
HISAKA S.E.A.)

TEL : +84-4-3795-9900 FAX : +84-4-3795-9911

B Philippines

HISAPINO Manila (Representative Office of
HISAKA S.E.A.)

TEL : +63-2-224-4129 FAX : +63-2-224-4130
E-mail : hisapino@hisaka-asia.com

ESouth Korea

HISAKA KOREA CO., LTD.

SEOUL

TEL : +82-2-739-8861 FAX : +82-2-739-8864
E-mail : heatexc@hisakakorea.com

BUSAN BRANCH

TEL : +82-51-747-0265 FAX : +82-51-747-0266

Indonesia (Jakarta)

@Group Company / production base
@ Group Company and local sales office

@HISAKA Group (Kuala Lumpun) Malaysia (Johore) STectindiogy anelacs
HEMalaysia

HISAKAWORKS S.E.A. SDN. BHD. EChina

KUALA LUMPUR HISAKA WORKS (CHINA) CO., LTD.
TEL : +60-3-8081-4185 FAX : +60-3-B081-7185 CHANGSHU

TEL : +86-512-5213-3000 FAX : +86-512-5213-3008
SHANGHAI BRANCH

TEL : +86-21-5211-0701 FAX : +86-21-5211-0720
E-mail : hisaka-sha@hisaka.co.jp

GUANGZHOU BRANCH
TEL : +86-20-3810-5515 FAX : +86-20-3847-7539

B Saudi Arabia

HISAKA MIDDLE EAST CO., LTD.
DAMMAM

TEL : +966-13-833-1473 FAX : +966-13-833-14T1
E-mail : info@hisaka-me.com

@Technology transferee
Portugal

ARSOPI THERMAL S.A.

TEL : +351-256-410-410

FAX : +351-256-410-411

China
YANTAI SHINWA JOINT
TECHNOLOGY CO., LTD.

TEL : +86-535-643-3939
FAX : +86-535-643-3926
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“The Thermal Solution Company,

for CO, Capture / Recovery Process

Plate Heat Exchanger

Osaka: Sonezaki, Kita-ku, Osaka-shi, Osaka, 530-0057, Japan
TEL: +81-6-6363-0020 FAX: +81-6-6363-0161

Tokyo: Kyobashi, Chuo-ku, Tokyo, 104-0031, Japan
TEL: +81-03-5250-0760 FAX: +81-3-3562-2759

Nagoya:  Sakae, Naka-ku, Nagoya-shi, Aichi, 460-0008, Japan
TEL: +81-52-217-2491 FAX: +81-52-217-2494
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Amine Heat Exchangers for Gas Treatment Application.

The reduction of CO: emissions to
prevent global warming is a common issue for
the whole world.

Hisaka Works, Ltd. has developed Plate Heat Exchanger SX-80 series for the CO2 Capture /
Recovery Process.
The SX-80 series is our new lineup that is specialized for the energy saving from amine service

of CO2 Capture / Recovery Process.

MDEA Heat Exchanger

Rich/Lean Amine Heat Exchanger
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2 Plate Heat Exchanger for CO. Capture / Recovery Process

SX-80 series dramatically improves operation efficiency

through its innovative plate design and gasket
improvements of more stability to amine solutions.

Hisaka Works, Ltd. has supplied a number of Plate Heat Exchangers at gas refinery plants where
amine solutions are used.

Our SX-80 series contributes to realization of running cost reduction and stable operation of the
plants, through the adoption of further high-performance heat transfer chevron patterns to suit its
heat recovery operation conditions as well as the new development of more stable gaskets to

A

amine solutions.

@ Rich/Lean Amine Heat Exchanger

Higher heat recovery contributes to much lower
energy consumption. More than 85% heat recovery
by SX-80. Amine solution (generally called Rich
Amine) where CQO: is absorbed at Absorption Tower
needs to be heated in order to release CO: at
Regeneration Tower. Plate Heat Exchangers are
normally used for heat recovery, to then reduce the
volume of steam for the Regeneration Tower by use
of heat of Amine solution (generally called Lean
Amine) that CO: has been released.

Heat Recovery of SX-80 reaches more than 85%

NTU(Number of Heat Transfer unit:0) that is defined as below formula

explains the characteristics of Heat Exchanger.

B=At/Atim
And heat recovery (n) is defined
n=At/(At+Atim)= 6/(8+1)

Lean amine solution
As B value of SX-80 is about 7,
its heat recovery can be reached more

than 85% by above formula.
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Plate Heat Exchangers are to cool top Plate Heat Exchangers are to cool

circulation water to cool flue gas from cooling water used to cool high-

Absorption Tower. temperature flue gas.

i Lean Amine Cooler ‘

Plate Heat Exchangers are to cool
amine solution (Lean Amine) from
which CO:z is removed, in order to
return to Absorption Tower.
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Features of SX-80 Series

Our SX-80 series is specially developed Plate Heat Exchangers for heat recovery in

Rich Amine and Lean Amine CO. recovery processes using chemical absorption

methods. Major features of our SX-80 series is described below.

i

1. Plates ; a marvelous level of heat recovery as well as stable
sealing performance at high temperature range

i

Our SX-80 series adopts the most suitable plate design for higher NTU for amine
operation conditions of Lean/Rich Amine heat recovery. These plate series are
developed, by use of our whole thermal and hydraulic knowledge that we've got
ever through our long experiences, to feature the highest heat transfer performance
with less pressure drop. By this, Rich Amine will be able to be heated up by Lean
Amine, then steam consumption required at Regeneration Tower will be able to be
extremely reduced. Atthe same time, Lean Amine will be able to be cooled down,
which make cooling water consumption reduce for/at Absorption Tower. Only the
SX-80 series allows such highest energy-saving operation with use of the smallest
size of Plate Heat Exchangers. Also, Our SX-80 series has a variety of plates to
then optimize its design for every specification condition.

On the other hand, SX-80 series has a unique feature of gasket sealing groove to
have advantage to maintain stable gasket seals even by swelled gaskets by amine
solution.

2. Gaskets ; a characteristic effectiveness to amine solutions
at such high operation temperatures

I

Desirable features for gaskets of
Lean/Rich Amine Heat Exchangers are

both swelling-resistant performance to 8.0 NEW-EPDM
amine solutions and higher tempera- EPDM
ture resistance at approx.130°C at CO: > 6.0 o
regeneration(desorption). NEW- EPDM % o— )
which was, deveroped by HISAKA has ‘% 4.0
most effective compounds of gaskets.
2.0

NEW-EPDM has more superior char-
arcteristics then EPDM f.or amine solu- )
tion. Then SX-80 series has more

e
(=)

72 168

stable sealing perfomance.
Time

336

% Swelling for amine solution

hours

3. Construction ; easier maintenance than S&T and weled
. Plate Heat Exchangers |

Flue gas normally contains a bit hydrocarbon content like a soot, and Rich Amine after Absorption Tower (CO, rich)
may make plate surface fouled and dirty. In order to make continuous operation efficiently, therefore, periodical
maintenance by complete cleaning is required.

SX-80 Series is possible to be dismantled and manually cleaned plate by plate, and at the same time visually
checked, same as conventional Gasket-type Plate Heat Exchanger, while Shell-and-Tube Heat Exchanger and
welded type Plate Heat Exchanger (incl. semi-welded type) seem to be difficult in dismantling.

' 4. Initial (:ast~saving ; further compact and Iight-weighled size |
In addition to smaller heat transfer area, due to highest thermal performance (heat transfer co-eff.), higher
pressure-resistance is achieved by unique plate and sealing design, although this amine process operates at high
temp., rather than conventional Gasket type Plate Heat Exchanger. By this, the SX-80 series enables further compact
and light-weighted size.

Moreover, our SX-80 series is capable of design optimization for every specification from three different patterns. As
the result, it will realize initial cost-saving for new PHE units themselves as well as for easy handling and installation.

I 5. Operational Cost-saving ; less maintenance frequency

Not only extreme steam consumption reduction at Regeneration Tower for heating up, as stated in Feature 1, but
also less maintenance frequency due to stable gasket sealing performance will contribute to enormous operational
cost-saving.

[Dimensional Information]

1300 Heat Transfer Area: 150 ~ 2200m?
}H{ Dimension: Type H mm
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T Connection: 350mm / 14” or less
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