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DongHwa Entec

DONGHWA ENTEC
FOR MARINE

LA KE

-1L._.O O

Noksan Factory
EAA DM T mARE 2612 7

A
2 2001 7¢
AR CHX|HE] 15,574m%(4,710%)/74% HIHA: 13,845m2(4,188%)

O M X

Adress: 7, Noksansandan 261-ro, Gangseo-gu, Busan, Korea
Completion: Jul. 2001
Factory Scale: Plant Size 15,574m?(4,710%) / Building Size: 13,845m?(4,188%)

@ A& Office Work @ SX|& Welfare Center
G H7 A (HHE) @ 1Bay(A/B) ® 2Bay(C/D)
® 3Bay(E/F) @ 4Bay(G/H)

(F)Sslelete 357t0] At OIS BIEOR D2telo] BIFGHE A
et HI8EZS ueiet Sietel, Bl gYIthS, C/S, /IS HAIS &
% 2 2 i BRSOl o5t AFLIL HM= e
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Mut|7]9] JHY, 7, AL HEo| Feistn LoDy, 12 NEEDSO| He SIZE
COMPACT=H2} PACKAGER} H-17HZ0l| BIXHE 7ot QLELIT.

DongHwa Entec is making ceaseless effort to realize customer satisfaction
with production line, flexible payment, customer service, and follow-up
service considering optimized design and cost reduction to satisfy customer
specification based on know-how for 35 years. Currently, we are focusing on
development, design, production, and delivery of ship equipments related
to offshore, emerging LNGC and LNG Fuel line due to increased demand for
LNG by environment regulation, and developing ceaseless research on size
compact and package based on Customer’s Needs.
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DongHwa Entec is a leading company for shipbuilding and marine
heat exchanger equipment, and the company places the highest
priority on meeting customer needs and customer satisfaction
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LNG SYSTEM &
CRYOGENIC
HEAT EXCHANGER

DH-FGSS
(Fuel Gas Supply System)

DH-FGSS PACKAGE

+ HP unit for main propulsion engines
- High pressure pump
- High pressure vaporizer

« LP unit for generator engines
- Fuel gas vaporizer
- Separator
- Fuel gas heater

« Glycol water heating unit
- Glycol Water Tank
- Glycol Water Pump
- Glycol Water Heater

Fuel Gas Supply System (DH-FGSS)2 7tAZZIMEll HRIZAAHOR
Tank L2l LNG, BOGE Xz ag AUCZ BHS0] F= A|ARYLICE LNG
Fuel Tank, LNG Pumping System, BOG Compressing System, LNG Heating
System, BOG Heating(Cooling) System, Heating Medium Circulation System,
Bunkering System, Venting System S22 &% 1, ChgMetap AdMel
ULATID MLAE & T2HES| E0f S EEQ| AIAHAXL0EOZ

HES FHYLCL

The fuel gas supply system (DH-FGSS) is a gas-propelled ship’s fuel supply system.
It is a system that makes LNG and BOG within the ship’s tank into a proper
engine fuel supply. The fuel gas supply system consists of an LNG fuel tank, an
LNG pumping system, a BOG compressing system, an LNG heating system, a
BOG heating (cooling) system, a heating medium circulation system, a bunkering
system, and a venting system. We supply the system through system engineering
that is optimized for project characteristics including small and large ships, high
pressure and low-pressure engines.

DongHwa Entec

« Pilot plant - Development of 2ton/day
BOG re-liquefaction
- Equipment of LNG propulsion vessel using high density
heat exchanger

« Development of BOG treatment system of LNG
fuel tank for gas propulsion ship
- Design of Reverse Brayton-Cycle using N2
- Risk avoidance design and risk response design
- Implementation of integrated system including control
and measurement
- Authentication/verification through performance evaluation

« Optimization of BOG processing system process
for LNG
- Re-liquefaction equipment process optimization
- Thermal performance review and economic evaluation
through performance evaluation

« Compact size with high density heat exchanger
- Development of proprietary model of PCHE shape
- Development of PCHE commercialization process

« Automatic Control System
- PLC based controller( Low cost)
- Fail safe redundant system design Dual CPU, UPS
- Automatic control with manual control override
- Designed with safety function
Safety factors: Icing, tube fracture, gas leakage

DH-Reli
(BOG Reliquefaction System)

BOG(Boil Off Gas) *oHat A|ARI(DH-Rel)2 M2 FHE Hetdt= HI0MA
L5t BOGE MA2tolz AARICE, £5] LNG 2Pt 20| tHES| Cargo

TankOilM 2HSt= BOG 2|5 @IoF A9 AAHLICE S|
HHEFS 2 Compact Heat Exchanger(PFHE, PCHE)S AtEStD, At 5
S0t 2X9| Compressors Zgfstod, A0 M52 E&BILICE 7[AEH
OfL|2t 2[X & /st Control & Monitoring System, Safety System S& 27

of

The BOG (boil off gas) reliquefaction system (DH-Reli) is a system that reliquefies
the BOG generated in a tank storing fluids at ultralow temperatures. The system
is an optimum system to collect the BOG generated in large cargo tanks of LNG
carriers. Based on the system design technology, we use a compact heat exchanger
(PFHE, PCHE), and combine optimum compressors through our affiliated company
Donghwa Pneutec, and guarantee the best performance. We also supply control
and monitoring systems and safety systems for optimum operation in addition to
machine equipment.

2 X BOG COMRPESSOR

7o To MAIN ENGINE AND AUX ENGINE
CRHE FG SUPPLY TOE/R
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LNG SYSTEM &
CRYOGENIC

HEAT EXCHANGER

« Special Characteristic

Thermal Design

- Optimized thermal Design High Heat Duty, o

Low Pressure Drop
- Micro Channel Design with Process
- Multi Stream Service
- Avoidance Design with cing phenomenon

Production Technology

- Diffusion Bonding Technology
Stainless steel : 3XX, 4XX

- Welding Technology Core-Core
Welding Core-Header Welding

- Inspection Methods He Leak,
Pressure Test... NDE(PT, UT, MT...)
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Printed Circuit Heat Exchanger

PCHE(Printed Circuit Heat Exchanger)= D2102f0| Tlg 2t Z710f 4
SIXH ALO|S] HHOM LMSH= AT =it (AS 018810 2Rt EIH%
HNIZQLICE et HEf= Plate Typedt FASILE, Plate-Plate 749 #25
22 7| A E’S FASt= WHOE 1@ 8 AX2, 0 2HH0IM AHS 7t
E40] UBLICE Compactet EA2| Fuety|2 MEllME= F2 LNG 28K
BOG izt ”Hl( Xe), B¢k 7[87|, Compressor Cooler S22 Al
UELICEL SABOR SAHARHX|S| HH2|a, I, SCO: YT, +ASTA

FlsslE= ***ﬂ’\ol H> Pre Cooler(700bar)

o =

27
Skels
=}
E
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OIH OF oo Mo oF X

m 2 kot orr

The PCHE (printed circuit heat exchanger) is a product that bonds basic materials
using an interfacial diffusion phenomenon caused from the surface between
basic materials at high temperatures and a pressure and vacuum environment.
Although the heat exchange type is similar to the plate type, the structure of the
plates maintains the mechanical properties of the basic material means it can
be used at a high temperature, an ultralow temperature, and in a high-pressure
environment. As a compact heat exchanger, itis used as to reliquify an LNG carrier’s
BOG (cryogenic), high pressure vaporizer, and compressor cooler. For onshore use,
the equipment is used for waste heat recovery, reforming hydrogen fuel cells, SCO2
power generation, and hydrogen charging stations. We are supplying a high quality
H2 pre cooler (700bar) for hydrogen stations.

Code & Standards

- ASME Division [ &I

- Class Society

- KGS(Korea Gas Safety Code)

DongHwa Entec

PCHE

Structural Design

- Pressure & Thermal Analysis
- Vibration, Pitching & Rolling
- Fatigue analysis

Maintenance and Repair Solution
- Performance Monitoring Methods

- Cleaning Methods

- Repair Procedure

DongHwa Entec

Straam | —— Steearm 4 (outlet)

Stream 2 (inket)

Plate Fin Heat Exchanger

Plate®t Fing D2AEiC| Ts=20|d 3HS 0[85t0d AT Compact?t
Exoldushy|Z A2 23, Oil & Gas Ao HAZ[7]RILICE 2 Aluminum,

S
Stainless Steel, Inconel S92 HMZfsHD, £2 2k HIZM, MACHH] &2
M E HIEOZ Multi Stream| SHOH| AI2EE E4-FERS] Hu et |QILICE
NeoE7ls, 3= A MEY oA 7|sat eH A HetE HEsEe S Ay

=2 HMES 20t AsLch

PFHE (plate fin heat exchanger) is a core piece of equipment in the cryogenic
process and the oil and gas industry, and it is manufactured with aluminum,
stainless steel, and inconel. It is a special type of heat exchanger used for the
multi stream process based on high temperature accessibility, and the high
concentration compared to volume. We are supplying highly reliable products
through the optimized manufacturing process alongside the performance
predicting technology, structure, and reliability analysis technology.

« General overview

plate-fin heat exchanger consists of corrugated fins, separated parting sheets, nozzles
and manifolds. Its principal use has been in oil & gas process, cryogenics and aerospace
where high performance with low mass and volume is important. Plate-fin heat exchanger
can treat multi-streams in only one unit.

« Features are as below

- Compactness - space and weight savings

- Variable temperature service & close temperature approachment
- Multiple process streams into a single unit

11
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Air Cooler

19801 Moz @salel2 404 o4 X 3 D0l
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Since its establishment in 1980, Donghwa Entec has been supplying air coolers
used for low and high speed engines, and our air cooler was selected as a
world class product. The engine’s combustion efficiency can be improved
by supplying more compressed air by cooling the compressed air supplied
through a turbo charger. Based on our air cooler technology for ship engines,
the air cooler is also used for EGR equipment, a NOx (a discharged gas from a
ship) reduction equipment.
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« Flow diagram

ITEER ——

TO ENGINE
FROM ENGINE

TWIN EJECTOR

CHEMICAL
DOSING
TANK

DISTILLEDWATER PUMP

Two concept of Smart FWG v1.0
The difference between the two types depends on the
cleaning water supply method.

Model S1:
Standalone Smart FWG
- Supplied self cleaning system

Model W1 :
Water - Filling Smart FWG
- Supplied fresh water tank

Fresh Water Generator

FWG(Fresh Water Generator)= MEH0f| M Z Rt &5 HASL A O 2 ti5
DEE X2 fAYRAECR MEE 0] QUGLICE si-o SUHAoZE= AT
H2F = HBRC! Jacket WaterLt SteamE O|E38HH, Water EjectorE 0[&d]

Chamber HEE TS O2 SX|YLICE s S SHEHOI| ABE=

TypeOi| (2} Plate Z24=71, S&T Z24=7 |2 TLEE| 1, Mutof| A 2ot B2k et
2Eo| LEEILICE 20Ton, 25Ton, 30Ton, 35Ton, 40Ton/d 2&0] YoM, T
Al HE HAIE JtSRILICE g4l ER s E X510 2R dsXIE Mofsh=
A|AEIO] T[S0 Q1 Self Cleaning AIAE!, 249 WK §2 LF= Alarm
System &2 TH[EE Smart TV Edlf oY =2 T2U| REAAHE

HSst AL

8= Euet|
—

The FWG (fresh water generator) is a device that makes the required fresh water on
a ship from seawater using low pressured evaporation, and it was designated as a
world class product. The seawater evaporation heat source includes jacket water
(waste heat source after engine cooling), or steam. By using the water ejector, the
inside of the chamber is maintained in a vacuum state. Depending on the heater
changer type used for seawater evaporation and condensing process, the FWG is
divided into the plate type and the S&T type, and the model is classified according
to the amount of fresh water required on a ship. There are 20t, 25t, 30t, 35t, and
40t/d models, and an individual design is possible, if necessary. We provide a higher
level FWG operating system through a necessary performance value controlling
system that measures fresh water’s salt concentration, and self-cleaning system,
and an alarm system notices when parts need replacing.

Benefits Feature
- Save Times(M/H) - Self Cleaning - 7hr/1hr - Self Flushing - 90minitus
- Save cost - Self Diagnosis - 10ppm - Self Evaluation - ton/year

Plate Type Tubular Type

Double Effect Type

13
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LNG Vaporizer B

HAYRYE

LNG dlf&el=+7|X|(FSRU : Floating, Storage, Re-
gasification Unit)oflAl LNGE stie i AtE3t=
XM Guwe|2 DYl INGE 7[etA7|= dEgs
BEYYLICL LINGE 7[8tA7|= B2 Sea Water,
Glycol Water, 7|E} XM22tH0lM AL 7ts%t
RHIE 0183%tL, 0| FH2 E4oi| S= %A
TolgLch 1 Axzol EHEY e 53
TEEA 7150] HHOIH, NALRYELR MH
MAZ DS MEYLCEH AIAE E4of ©
Vaporizer O] Trim Heaters & X[5H0, 2i2Zstof|

nx

]
L= 11

I}
T
)

<FSRU Regas System High Pressure LNG Vaporizer>

DongHwa Entec

NG 2¢tM2 Cargo TankolA Z4st= BOGLE

252 42 INGE 7[o18 &7 AR=
AFEBILICE Low Pressure LNG Vaporizer= LNG
E Jlopsl] HEE A of Hedt due|=,
Steam Heating, Glycol Water Heating & Cist
GROIME A JEsELICE LNG Cargo Handing
S PIo ETHIZ 3SR 22 HofsH| flet
A ABIS 0 35t ABLICE LNG 2EHI0M =
AHE SH0f| w2k Main LNG Vaporizer, Forcing LNG
Vaporizer@2 AFEE1, |, 2% H0{E Control

M2 2L B4 82 AT o, ot =4 + General p— 200 MMSCFD 150 MMSCRD Valve, In-line Mixer, Mist Separator, Gas Heater S0
ool ChSoh | gfLICh ES2HAEIS] NG Trim Design Data Heatexchanged (W) | 36,656 28031 & == 01 £EQ| Cargo Handling SystemS 2
Heater, Plate Cooler, Steam Heater, Glycol Heating Design pressure (bar.G) | Shell 7.0/Tube 135.0 | Shell 7.0/ Tube 135.0 AL <S&T Type Low Pressure LNG Vaporizer>
Systemﬂf A0 ArER B H|HO ALY 220 Design code ASME, Class ASME, Class
2ItHRl 2HYE 7HE 4 ABLICL b o> :1905mm  lob  :19.05mm An LNG carrier uses the BOG generated in a carto
Length:13.50m Length :13.00m tank as propelling fuel or for the gasification of
As an ultralow temperature heat exchanger used Shellip 1450mm 1350 mm the LNG and uses it if the BOG is insufficient. The
to load/unload the LNG from the LNG FSRU, low-pressure LNG vaporizer is a heat exchanger
the equipment plays a role in gasifying the high- TEMANJ2IN Type necessary when using gasified LNG as fuel, and it . Sea water direct heating

pressure LNG. The heat source that heats the LNG
uses fluid usable in sea water, glycol water, and

Sea Water OUT 1

Expansion joint

can be used with various heat sources including
steam heating and glycol water heating.

Comblned open / closed loop with sea water and steam heating

-
optmal dsgn bl for e crarscrist o e iy 3 ot 10 comiol e oot of o TioQUPTI - Highprese aporas
oP] & " o r we supply a system to control the amount of oil - Simple control Shell and Tube type heat exchanger
IS |mplerr.1e'nted. Th? ability to analyze the heat ‘ ? SeaWaterIN supplied and the temperature together. In an - Min, Energy consumption
characteristics of high pressure and extreme LNG carrier, the equipment is used as the main
temperature and structure design technology are LNG vaporizer and the forcing LNG vaporizer.
. GLYCOL WATER IN Steamin | % Condensate
the core of the technology, and the equipment has The control valve for the amount of oil and = :
been selected as a world class product. Depending the temperature control, the in-line mixer, the | [ | — | ™"
on the system features, a trim heater is installed at 3 mist separator, and the gas heater are supplied e <
the rear end of the Hp vaporizer and it is used for NGoUT 4 GLYCOLWATER OUT together, and so an optimal cargo handling system N Sea Water Heater R
b um| P ea water
temperature compensation and responds to the o is implemented. Pump. - &) = Z)
changes in the loading/unloading conditions. If S
. . . . . uction G 0, S 8 €a water
the equipment is used in connection with our LNG oram P >
trim heater, plate cooler, steam heater, and glycol Advantage Supply items G B e e e
. - Booster " NGOUT
heating system, the best system efficiency and 1. Capacity : Max. 250 mmscfd 1. HP vaporizer : Max. 250 mmscfd/set . HPVaporizer

effective operability can be achieved. 2. Design pressure : 135 bar.G 2. Trim heater

3. Counter flow — High effciency 3. Glycol heater
4. Easy overhaul — Removable bundle 4. Glycol pump
5. Glycol tank

14 15
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Energy Saving System

1

-
HAYRYE

ESS(Energy Saving System)= A2t SQslis
HZAARS H|XSt 517 9ot XI5d HOAIAE
O MAYFHECE MPEO JAoH 2T 3
Safetd 218 HAeRE BUERISIN diE2
HAAAH Pump TEE B2XCE #2|dh=

NS

ESS (energy saving system) is an intelligent
control system to optimize the ship’s central
sea water cooling system (CSCS). The ESS monitors
marine environment conditions during the ship’s
navigation, and it efficiently manages the operation

of the CSCS pump.
The advantage of ESS « Screen of ESS controller

« Reduction « Regulati on
+ High energy saving rate up to 40% - Greenhouse gas emission - EEDI

- Fuel oil (DO, HFO) consumption
« CO2 Reduction according to Save

fuel 0il(DO, HFO)

« Automatic flushing
- Anti-fouling
- Adjust flushing timing

« Stability of system
- Set the minimum flow-rate

« Continuous operation variable
pump speed control

 Reduction in the start current

16

DongHwa Entec

HEAT EXCHANGER

ECO care Ul

Eco-care Ul2 SCR(MEHX =0H 2h2IZfX|/Selective Catalytic Reduction)oi|Ad

LR 2 of 40% RA4E M0 2= SOt MARIOE XIS RIE/3FY 4
o= FHILICE 7|70 QA4 Kt A% RA4 QXIS 91 Y2 BA EL

The purpose of this eco-care U1 is to make and service as an automatic real
time the aqueous urea solution at 40% concentration (AUS 40), which is
needed to operate SCR (selective catalytic reduction) converters at onboard
during sailing. We eco-care U1 is not need the big urea tank with additional
chiller system and we can save cost for AUS40.

« NOX reduction - Tier Il solutions ﬁ;

Benefits
- Save space : No big Tank
- Save Time : No Urea bunkering

" save Cost EGR SCR-HP SCR-LP

NOXx Limits

The international NOx emission limits on marine diesel engines as
determined by MARPOL Annex VI are shown below graph as a function of
the rated engine speed, rpm.

16.0

eTier II
14.0 T\ ==Tier Il

—
Ing
o

=
o
o

6.0

NOx limit. g/kwh

4.0

2.0

0.0

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Engine speed. rpm
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HEAT EXCHANGER

, Follower Cover Roller Assembly Carrying Bar
Head Cover

Port hole

Fluid distribution —§
side

transfer area

Leakage vent

"A" PLATE "B" PLATE
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Plate Type Heat Exchanger

Plate Type Heat Exchanger= S&T Typezt &M 7tz MEZXQI Hefo
Guet Lt et o2 ST Typedl Bl Compactet EX0] i1, FX|
BT 8050 = TEO| UBLICE =2 7tAZIS 012510 Platet Plate AFO|

z £ 0|8010] &g YAZLICEL FE2AAEC| Plate= 301 FAIE
2 CRefet ot Chefet 72401 Ci80| ZhseiLch 22Y W23 E S

T p
O_L
of
K

It
om
1l

UFLIC.

The plate type heat exchanger is the most common heat exchanger along
with the S&T type. It is more compact than the S&T type, and it is easier to
maintain/repair. Fixing between plates is done by using the gasket, and leaks
are prevented through bolting. Due to our 30 years of experience, Donghwa
Entec plates can respond to various uses and sizes. Users can receive the
necessary maintenance service anytime through the global network. Our plate
cooler can provide one-line service when it is linked to our FFS products, DH-
FGSS and HP vaporizer.

« Type of Heat Plate

H HIGH-THETA PLATE LOW-THETA PLATE

- High turbulent flow - Low turbulent flow

- Low heat transfer coefficient
- High temperature approach
- Low pressure drop

- High heat transfer coefficient
- Perfect temperature approach
- High pressure drop

High-theta Plate  Low-theta Plate  High-theta Plate Low-theta Plate

DongHwa Entec

MGO Cooling Unit

ESEDN
MEARRE MSFRUA MGOR HZEBIO] ArgsHOf
sted| ol SMFo= MGO Cooling UnitO]
I-IQEI|_||:h

1o -

The MGO cooling unit is a product that lowers the
temperature of the fuel oil so that ship’s fuel oil
can be transferred smoothly using a refrigerant.
According to the environmental regulation
consolidation, ship’s fuel oil should be changed
from low grade oil to MGO using the MGO cooling
unit when sailing in certain areas.

« Direct Syetem

Comp. a

System Sub Load Control

>
-

Suction Temp Control 14

T -
T

W
EVI 3-way viv

T
5

T
System Main Load Control

o

Main Controller

MGO Temp
Sub-Control

o
. S— — 2
.

@

« The advantage of Donghwa Entec MGO Cooling Unit

Compact Size

« In-direct Syetem

Cooling
water
In/out

Comp.

Exp. v/v

- Mixing

Tank

MGO
cooler

Cooling Water Unit

given space where only cooling water and oil connectionis required.

Easy operation

setting the target temperature.

Easy maintenance

Perfect performance

condition in Donghwa R&D Center.

Sufficient delivery record

You can very easily operating MGO C/U through hybrid control system by just

Performance strictly is evaluated through best facilities simulating engine

MGO C/U were delivered through strictly performance test evaluation in
attendance of owner’s superintendent.

To control panel

Cooler & Tank Unit

All models of MGO C/U were standardized as very compact size to install it within

You can easily cleaning MGO C/U through internal Electric Heater on Evaporator when it is
polluted by bunker-C due to ship’s crew mistake.

19



HEAT EXCHANGER

« Automatic by Fuel Switch

|

MGO COOLING UNIT
TEMPERATURE("C) OR r ﬁ
b MGO COOLER
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Fuel Switch

Fuel Switch= Bunker Change 2H&E Xts HEE AABIS S50 sHdt=
HHIYLICE 22 M8 AR S0[ XS2E ME 31 Mo Holds =75t
UOH, Meh A|ARIO| OFMA Bt ZRA| =1 QUELICE oof (F)SSHAES]

Fuel Switche= SFHME 112{6t0 1129 HFO2F &R2
Change 2HE0IIM LdEls 2EHIH2°C/minlE FO{oto] ATl &40 Y8
=0|1, Bunker Change 28 & M2 & Valve 0| OF:l Xt& H|01E S50
Melo| Mol T Eot QUELICE B HMI(ECR & LOCAL)S S3 HAAAE0]
TEE0] A0J At HEOME MpQ 27 &0 S| HESO0| JHs5i,
HAIZF Bunker Change 88 ZLIEHE & £ UESE AAH0] 7HE0] QI
ZHH|QILICE. £3] MGO Cooling Unit 2F AA5104 Bunker Change | 2& -
o 0l =3 7+sSH = ot ZeH(017F 2R LT

mo rir

The fuel switch performs a bunker change process through the auto control system. A
recent shipbuilding trend is pursuing the convenience of intelligent ships and the crew
members, and the safety of the ship’s systems is also becoming important. Donghwa
Entec’s fuel switch reduces the risk of engine damage by controlling the temperature
change (2°C/min) caused by the bunker change process between HFO at a high
temperature and the MGO/MDO at room temperature. It also seeks the convenience
of the ship’s crews through auto control, instead of the manual control of the valve
by the crew members in the bunker change process. As a remote system through
HMI (ECR and Local) is established, control is possible in line with depending on the
crew’s situation, and the system is implemented to monitor bunker change process
in real time. In particular, the comprehensive control provides an advantage so that
all bunker change processes can be performed at once in connection with the MGO
cooling unit.

« The advantage of Fuel Switch

Lower Cost & Central Control

Yon respectively can control MGO cooling unit & Fuel Switch and monitor actual operating
condition in realtime through MHI at ECR with One control panel of Donghwa total
solution for applying low-sulphur MDO/MGO on sailing in CARB and EU-ECA, compared to
providing each equipment of other systems.

Compact Design
3-Way valve with simplicity can be designed with easy installation and maintenance, which
is able to applied to sea-going vessel as well.

Precise control
During change-over, the temperature increase/decrease rate should be less than 2°C/min.
to protect the fuel equipment from the thermal shock resulting in sticking.

Easy operation & Data Log

You can use and adjust this system due to a simple control logic automatically, switching
to manual during error condition as well. All data during operation condition are able to
be monitored and recorded as an automatic realtime data logging system which are
interlocked to GPS(Global Positioning System).

DongHwa Entec

Deaerator

Deaerator= g4 £0f =0t UOHA High Suety| S| LR FAIQ| Q1 TtA
(A2, OAMSIELA)E HASID 0|2 SAIM| 45 71ESk= 718719 7|58 ot
FPEIY (RESULH)7F WA XSS St 7|5 718 FAIQLIC
M8 ZHUENE T2 Spray & Tray TypeO| AFREH, siAg Mefols =2
Spray & Scrubber TypeO| ASELICH ESSAAES IFHESE Spray, Tray,

Scrubber S E71719] V=S WA S
Flotod A, N SYLIC
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The deaerator removes internal corrosive pipe gases (oxygen, CO) and heat
exchangers that melt in the water supply, and also heats the water supply, and
it is a device that keeps the water supply pump (net positive suction head)
stable. For onshore plants, the spray and tray type is mainly used, and the
spray and scrubber type is mainly used for offshore ships. Donghwa Entec
has developed the core technology of the deaerators including the spray, tray,
and scrubber, and supplies them. We are still performing R&D for performance
improvement.

Electric Heater

Electric Heater= 8} Lif HeatingO| ER9t RM|Z= Fuel Oil, Lubricant Oil,
Jacket Water, Sea Water S0| 20 RA[Q| EF0I| W2} LIFAY ATHE
Ol 2fLIC. Electric Heatere] ZRZ& Shell Body Type, Tank Mounting Type
A2, E3| Tank Mounting Type S0IAM T Tanke FHOIl ME&= Side Type,
Tanke| S0l HEE|= Top Mounting TypeO| AUELICE Electric Heater 282
FYElE RMC 2ES HIIE 0|80 S|E{Q] YERZ RKME 71E5IH Hiz
Al7|H 0|2 Qlet ZIES 8O 2 MC Typet TPR TypeO| AUELICE MC Type2
On-Off Step Control Type2 2 825 03] 7HZ 2oto] Hast tHEo| g&tt
0|83t0] HE & 4= L2, TPR Type Electric Current Control TypeQ2
4~20mAS MRE 083 Aisez RS Hoje 4= USLICH

Equipment that directly heats fluid using electric energy, and it is a heat exchanger
used for heating the main equipment’s lubricant and fuel oil or to cope with
emergency situations. The electric heaters include a shell body type and a tank
mounting type. The tank mounting type incudes a side type applied to the side of
a tank and top mounting type applied to the top part of a tank.
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Glycol Water Heater

SX29] LNG CargoZ2E NS E=ot7| 218t0] Cargo®t CargoAto|2] QA
£9to|of MAEl Heating Coil LHE2 90°CZ 7HEE! Glycol Water (45% Glycol
Water + 55% Fresh Water)E &=2tAIZILICE O] Glycol Waterg 7IE Al717]
Qlotod AtEsts |7t Glycol Water HeaterO|M Glycol SystemS 7A4ot=
Glycol Water Heater, Pump, Tanks =& 2 530| 7HsiL|Ch

Glycol supply & heating system to protect the ship from LNG cargo at cryogenic
LNG cargo. Glycol water heated at 90°C is circulated inside the heating coil installed
at the temporary water barrier between the cargo to protect the hull from the LNG
cargo at ultralow temperatures. The equipment used to heat the glycol water is
the glycol water heater, and supply of it is possible by assembling the glycol water
heater, pump, and tank consisting of the glycol system.

Oil Heater

Oil Heater= Mut0]| &&= HER, 887 5 EY =
0|&3toq 7%%"5#.': HA|YLICEL ARRE 7HEst © ni

Mg 05 = M/E & G/E F.O. Heater, Heavy Fuel Oil2] TS w20 HoFEHK|
off 7+&f ?S [EE H0|= 2T 71t 248 HHof E

Purifier Heater, QIZI0| AH2El Lube Qile] 2228 M7Hst7| ¢
8|z L.O. Purifier Heater= Oil Heater2| 7H& et 0l Iﬂ%% ILICE.

A device that heats fuel oil and lubricant oil used in ships where steam is generated
by the boiler. The following are the general products of oil heaters: The M/E and GE
FO heater lowers viscosity and increases the flash point in the engine by heating
the fuel oil. The HFO purifier heater lowers the heavy fuel oil’s viscosity and helps
remove impurities by heating up the temperature and showing the most efficient
setting of the purification device, and the LO purifier heater heats up to a proper
temperature in order to remove the impurities of lubricant oil used for the engine.

DongHwa Entec

Tank Cleaning Heater

HUR =2 MReREE R4k K242 A Product Carrier?t Crude Oil
Carrier2 712 €/L|Ct £3| Product Carrier] 29 2t st2 A0t 27| T2 HES
28| W20 o= oS Bl NEe @ESE WASH| st 2 =282
HIEAl HAE AASHH, Tanker 49| 2R 7|28 olst = PE E29 78S
Ha5E7| 216 Tank L & @ Bl M7H7| 4802 SW =2 FWE 70~80°C

Olgtoz 7tEst & HAT|AP 2 oB&E HASL L 0f EEH SW =2 FWE

7tgSt= 82 AFESHe MH|E Tank Cleaning Heater2td 2 ELICE.

A tanker that transports crude oil or petrochemical products that can be classified
into product carriers and crude oil carriers. A product carrier transports different
products in each cargo hold, and so each cargo hold must be cleaned for the safe
transportation of cargo and the prevention of product pollution.

For a tanker, cleaning machines clean each cargo hold after SW or FW reaches
temperatures higher than 70~80°C for cleaning the remaining oil and residue in
tanks to preserve the different types of oil after unloading the oil.

LPG Cargo Heater

LPG Cargo Heater= Cargo®| 6t &= Cargo?| H=0[8 S5 et S ety [ iL|Ch
FE ¢l+-E 0|8310] LPGE 7|27 |H, LPGE 37|=2LHH|E0| H £& Al SE2
QS ST 2o HA/HME S HH Hxdt EHAIAES ot oh=
HEZLICE

The LPG cargo heater is a heat exchanger for loading/unloading cargo or the fuel
used for the cargo. It mainly heats the LPG using sea water. The LPG is an extremely
dangerous substance when it gets leaked as its specific gravity is bigger than air’s.
Therefore, this is a product with a quality system that needs to be thoroughly
implemented through a perfect design/manufacturing process.
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Cargo Drain Cooler

o

Cargo Drain Cooler= Steam Heating Service 0| &MsH= Saturated Steam
£ S50 2YR Z+ SCE MAE0| 7tsSHESE St uey|2, F=2
NG 2¢Hdo| L SteamS HCZ [NGE Heating (LNG Vaporizer, Forcing
Vaporizer, Gas Heater, Glycol Heater) = Saturated Steame Drain Cooler0i|Af
S£510] 2|48t QUSLICH Steam Heating Servicedlls =2t & O|LX] 288
SAZ17] S8l BIEAl BREtL|C.

Cargo Drain Cooler is Equipment that allows the supply of water to be reused by
condensing the saturated water used in the equipment in the LNG ship system.

COPT Vacuum Condenser

COPT Vacuum Condenser= Tanker A10f AFREl= E45H
Qil LoadingAl Steam Turbineg 0|83t0 HILE 1&5}11, 0|
Aot Exhaust Steam 2|42 ?Iet =2 Vacuum Condenser?t &
MO 2 TankerMQ Inert Gas System H& A| EAist= S7]2]40f
SAMOZ Vacuum Condensertfl= LIRS 8= TtAE &S|
Ejector &= Vacuum Pump Unit7h £4&|0f U&LICE.

i m
>

The COPT vacuum condenser is a special purpose heat exchanger used for
tanker ships. The pump is operated using a steam turbine when the cargo oil is
loaded, and in doing so a vacuum condenser is installed to improve the turbine
performance and collect exhaust steam.

Condensate Accumulator

Condensate Accumulator= LPG Cargo2| A} A& AfO|S LI M THH 8545
Z20] 20t XMESH= ZH[YLICE dS AAES Condensate accumulator 7|52
AAE EH B0 AFRE X s BES &1 {AIoHE AYLICE

The condensate accumulator equipment that gathers and stores residual
condensed water within the LPG cargo liquefaction and refrigerating cycle. The
function of the condensate accumulator of the refrigeration system is to hold and
maintain the unused portion during system charge.

DongHwa Entec

LPG Economizer

LPG Economizer= LPG 28H12] Cargo Handling 2AEHE| 2, LPG TAUTIA|ARIS
Solf Hot=l | PGE Sub-Coolingdh= AHIJLIC. etV 2 Separator?t 7 [s MO 2
ZelE ool CFs ety AR J7iHH| 7|s0| Hen, et HA 7|=at
M|IZ/ER 7 |£0| SN oz FolE MEYLICE

The LPG economizeris a core piece of cargo handling equipment of the LPG carriers,
and it is equipment that sub-cools the LPG through the LPG reliquefaction system.
It is a multi-heat exchanger that functionally combines the heat exchanger and the
separator, and the LPG economizer has many functions in a compact space. It is
a product that combines heat exchanging design technology and manufacturing/
assembling technology.

Vent Gas Cooler

Vent gas cooler 7|&2 LPG Cargo2| 2ot A5 HElf HE S0i| Bt HiES
A A0FIHA LPG Cargo2| M2 oHsHAEY S ot
ZH|LCE.
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The vent gas cooler is a piece of equipment that minimizes the hydrocarbon
discharge during the loading/unloading of cargo and the operation status change,
and it plays a role in the efficient transferring of the low temperature of LPG
cargo’s liquified state.

Suction / Vent Gas Separator

Separatori= LPG Cargo®| 4z} HS AO|20|M Z4lioh= S7[9F A2 ROfX|=
LPGE7|S 20tM 22[5h= HH| LT

The vent gas cooler is a piece of equipment that minimizes the hydrocarbon
discharge during the loading/unloading of cargo and the operation status change,
and it plays a role in the efficient transferring of the low temperature of LPG
cargo’s liquified state.
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MARKET EXPANSION
DIRECTION

Cryogenic Heat Exchanger and System Engineering Global Leader

~

The Present Main Force Product

Small / Unit Mainly

The Future Main Force Product

Module / System Package Nucleus
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USE OF GENUINE
SPARE PARTS
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“Invest with a long-term vision on quality.” This is why our customers need to use our
genuine products. Our genuine spare parts are optimized to the products concerned and
are the only way to assure the best performance and safety. We provide the same quality
assuring program for both genuine parts and genuine spare parts. Unapproved spare
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- Air cooler Plate cooler, and product of FW.G./Shell & Tube 59
NZ2 =Ho| Cf W7hx| 2| Ate| AEf= [ XIEL|C

- Air Cooler : HE 2t M|A, SH =5 E|AEQ} EpAF HRHES| K| 8]
MX|E X[ ct
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parts can cause a decline in performance decline or malfunction.

Regeneration

- DongHwa Entec provides a regeneration service for our own brands
and all types of heat exchangers.

- Customers can regenerate all types of heat exchangers without a
problem within the specific date quickly, precisely, and conveniently.

-The company that can perfectly regenerate all types of heat
exchangers is DongHwa Entec.

Repair

Our skilled engineers are doing their best to regenerate the products

to their original state.

- Air cooler: We support bundled chemical washing, tube leak testing,
and the manufacture and installation of competitors brands.

- Plate cooler: Long-term management and repair improves the
performance and life extension is possible. DongHwa Entec is doing
its best to gain our customers’ trust.

-FWG/ Shell & Tube: The tube replacement service for products
installed onshore/offshore saves on operating expenses and
product performance improved.

After sales network

The After Sales Team is ready to provide customer service anywhere
at home and abroad. The After Sales Team is sent quickly and offers
high quality services using excellent maintenance equipment.
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DongHwa Entec

Accrgditation Scope No. Certification
details body
sosa, DS e clprre o bk g KR
ASME U Manufacture of pressure vessels (Sect. VIII, Div.1) 26,012
ASME U Manufacture of pressure vessels (Sect. VI, Div.2) 36,150
ASME PP Fabrication and assembly of pressure piping 26,011 e
ASME PRT Fabrication of part with design (Sect. VII, Div.1) 55,652
KEPIC MN Construction of class 2,3 vessel and storage tank MN-543 KEPIC
SELO AL Manufacture of pressure vessel (A1) TS2200485-2020 SELO
DNVGL Manufacture of welded pressure vessel Class | &I AMT000003B DNVGL
LR Fusion welded pressure vessels Class 1 MDO00/2674/0003/FW LR
BV BV Mode Il Scheme for Class | & Il pressure vessels SMS.W.II/1223/E.0 BV
KR Manufacture of Welded Class | & Il pressure vessels ~ GCH00681-BP001 KR
Type approval for L.O. Cooler FS18T00006_01
s Type approval for AUX. Boiler FO Heater FS18T00006_02 CCs
Type approval for Air Charge Cooler FS18T00032
Type Approval Certificate for Condenser 17.10465.296
Type Approval Certificate for Vaporizer 17.10466.296
© Type Approval Certificate for Heater 17.10467.296 ©
Type Approval Certificate for TCH, BOG, Glycol 17.10468.296
IECEx Certificate (Heater) IECEX_KGS_14.0002X
IECEX KGS
IECEx Certificate (Glycol Water Heater) IECEx_KGS_15.0004%
Approval for Scavenge Air Cooler 2700-2013-386.0
MAN Approval for Charge Air Cooler 2700-2014-402.0 MAN
Approval for EGR Cooler 2700-2018-673.0

HUHZGAIAH IBA
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ISO 14001
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OHSAS 18001
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- Hyundai Heavy Indust - STX engine + OSHIMA SHIPBUILDING CO., LTD. + FUJI ELECTRIC + SHIN NIPPON MACHINARY
LISy AICLE Y gl SIEMENS IMCDERMOTT,
- Hyundai Samho Heavy Industry - CSBC CORPORATION + YANMAR CO., LTD. + GS E&C - EBARA PUMP
- Doosan Engine - IMABARI SHIPBUILDING CO., LTD. - DAEHAN SHIPBILDING CO., LTD. - HYUNDAI ENGINEERING - ELLIOTT EBARA CTCI e@-EC
- Doosan Infracore - KAWASAKI HEAVY INDUSTRY, LTD. + DAESUN SHIPBUILDING & ENGINEEING CO., LTD. + POSCO E&C + MITSUBISH HEAVY INDUSTRIES COMPRESSOR
- MAN DIESEL & TURBO + MITSUI ENGINEERING & SHIPBUILDING CO., LTD. - SUNDONG SHIPBUILDING & MARINE - SAMSUNG ENGINEERING - IHI CORPORATION A Hﬂxg!r\'!!?cﬁ! w SAMSUNG C&T
- DSME Co,, Ltd. - IMEX CO., LTD. ENGINEERING CO., LTD. - LOTTE ENGINEERING - HANWHA TECHWIN
- DSEC + [ZUMI STEEL WORKS, LTD. + SPP SHIPBUILDING CO., LTD. + SKE&C + GENERAL ELECTRIC w SAMSUNG ENGINEERING e ey industries
- Hyundai Mipo Dockyard + MITSUBISHI HEAVY INDUSTRIES, LTD. - LIQUID GAS EQUIPMENT PROCESS - SUMITOMO HEAVY INDUSTRIES - MITSUBISH ELECTRIC 0SCO
- HANJIN HEAVY INDUSTRIES & CONSTRUCTION - NAMURA SHIPBUILDING CO., LTD. - KEPPEL SHIPYARD - MHPS-TAKASAGO - KOBE STEEL eﬂE p E&C
- Atlas Copco Comptec LLC + SASEBO HEAVY INDUSTRIES CO., LTD. - Wartsila Oil & Gas Systems AS + MHPS-HITACHI + ATLAS COPCO
X > e 4 o HANJIN ) DAEWOO EsC
- EXCELERATE ENERGY L.P. - HITACHI ZOSEN CORPORATION. - Sembcorp Marine + MHI-EC + INGERSOLL RAND
- Hanwha Techwin CO., LTD. - DAIHATSU DIESEL MFG.CO., LTD. - Exmar Shipmanagement NV - CB& - SHINKO AIR l_'ané”ha Stx
- POSCO E&C - JAPAN MARINE UNITED CORPORATION - Gaslog LNG Services Ltd. + TOYO ENGINEERING - MAN DIESEL & TURBO
- Samsung Heavy Industry + SUMITOMO HEAVY INDUSTRIES, LTD. + STXHEAVY INDUTRIES CO., LTD. - KAWASAKI HEAVY INDUSTRY - AIR LIQUIDE DAELIM Sl?l’.E&C
- STX offshore & shipbuilding Co., Ltd. - IHI CORPORATION - DOOSAN HEAVY INDUSTRIES - MISUZU INDUSTRY - _
- Hyundai Engine - NIIGATA POWER SYSTEMS CO,, LTD. - MITSUI ENGINEERING & SHIPBUILDING % GSEsC € 5 cepco
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DONGHWA ENTEC CO., LTD.

Noksan Office and Factory
7, Noksansandan 261-ro, Gangseo-gu, Busan, Korea
TEL: +82-51-970-1000 FAX: +82-51-970-1001

Hwajeon Office and Factory
20, Hwajeonsandan 1-ro 63beon-gil, Gangseo-gu, Busan, Korea
TEL: +82-51-970-1100 FAX: +82-51-970-0710

Energy-Environmental Technology Laboratory
7, Gwahaksandan-ro 305beon-gil, Gangseo-gu, Busan, Korea
TEL: +82-51-970-0711 FAX: +82-51-970-0730

SUBSIDIARY COMPANY

DongHwa Entec (Shanghai) Co., Ltd.
No.2508 Jiangshan Road Lingang New City Shanghai China 201308
TEL: +86 (0)21-5197-5001  FAX: +86 (0)21-5197-5005

DongHwa Pneutec
75, Mieumsandan-ro 8beon-gil, Gangseo-gu, Busan, Korea
TEL® +82-51-974-4800 FAX: +82-51-974-4896

GAS Entec
#2701-2707, KNN Tower, Centumseo-ro 30, Haeundae-gu, Busan, Korea
TEL: +82-51-714-3308 FAX: +82-70-7500-3979



