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DongHwa Entec

DONGHWA ENTEC
FOR PLANT

M3
Hwajeon Factory
SN 2T oA 12 63 Z 20

x4
=3 201349 11
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AR CHXHEL 20,127m? (6,088%)/742% HHEL: 20,087m? (6,076%)

FsstdE U, MRt ZHE 59| B4 27| 7|(Turbine, Compressor)
of EHel Suet?|S XM 2A, M, g5, Ake2te(ol 0|27|7X| One Stop
Services MBstn USZLICEL TG B 7|53 FinTube(TFE) &8 J|s8
0[83}0d Surface Condenser, Ejector Condenser, Gland Condenser, Inter/After
Cooler, Turbine Cooling Air Cooler, Fuel Gas HeaterS CIet MBS Edf 7|
M2 28, MB2 Aol M3 TSt QJAGLIC

DongHwa Entec provides a one stop heat exchangers service that is essential
for heat collections and rotating equipment (turbine and compressor) in power
generation and petrochemical plants ranging from the design, manufacture,
and delivery to the follow up management. Using the vacuum technology and
fintube technology, we are doing our utmost to achieve product localization,
as well as a technological accumulation through various products including
a surface condenser, an ejector condenser, a gland condenser, an inter/after
cooler, a turbine cooling air cooler, and a fuel gas heater.

Adress: 20, Hwajeonsandan-1-ro 63Beon-gil, Gangseo-gu, Busan, Korea O AR S Office Work @ SX| S Welfare Center
Completion: Nov. 2013 (3 1Bay(A/B) @ 1Bay(C/D) ® 2Bay(E/F) ® 3Bay(G/H)
Factory Scale: Plant Size: 20,127m? (6,088%) / Building Size: 20,087m? (6,076%)

@ 4Bay(1/J) ® 5Bay(K/L)




Production Range

DongHwa Entec is producing all kinds of heat-exchanger in our factory which
are efficient facility and heat-recovery such as the petro-chemical industry,
generating unit, textile factory and food industry. In particular, we have a
great record on heat exchanger for large rotation equipments, and submit
an estimate from oil-water engineering and heavy industry and then delivery
of manufactured goods.

Application

- for Steam turbine

Application
for Gas turbine

Application
for Compressor

Application
for Power Generation

Ejector Vacuum System




APPLICATION FOR
STEAM TURBINE

Surface Condenser
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Water Outlet

Water Inlet

Surface Condenser Package
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VIALVE & INSTRUMENT

SCOPE OF EQUIPMENT

CONTROLROOM @) sessurerusumiee (1) SURFACE CONDENSER
@ R RISITTER @ wecowronse  (3) PUMP SYSTEM
® orcuc LEVELGAUGE (@) AUXILIES PARTS

Turbine Exhaust Steam Inlet

Condensate Out

« Tube Arrangement

DongHwa Entec

The surface condenseris a heat exchanger that forms
a vacuum back pressure at the rear end of a steam
turbine used in many industries including generator
operation in power stations, compressor operations
in chemical factories, and the LNG ship propulsion.
[t ensures the turbine output and condenses
the waste steam that operates the turbine. The
condensed water here is recirculated to the boiler
through a water supply pump, water supply heater,
and deaerator. There is a top entry type and a side
entry type depending on the position from the
turbine. For small and medium sized power plants,
the circular condenser is used, and the square
condenser is used for big power plants.

Product Feature

« Design Code
For Plant
- ASME Code
- European PED
- China SELO
- API Code
- Korea KGS / KOSHA
- Japan KHK / JPVC / MHLW
-TEMARCandB
- Russian GOST
- ALL CLASS
- Others Country Local Code (Algeria, Singapore, ...)

For Marine Plant
- All nation's Code including ABS, LR, DNV, GL,
BV, KR, NK, RINA

« Applicable Material
- Titanium Stainless Steel, Cu-Alloy, 904L, C.S

« Max. Manufacturing Condition
- Weight: 400ton




APPLICATION FOR
STEAM TURBINE

Ejector Condenser

Vacuum Steam Condenser Li Tl AEHE S X6t
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A heat exchanger that combines an ejector operated
with steam that constantly extracts air to maintain
a vacuum state within the vacuum steam
condenser and the condenser to reuse the steam
by condensing it.

The vacuum steam condenser for steam turbine
reduces heat delivery efficiency as air covers the
tube surface if air comes in, and so the vacuum of
the condenser breaks, resulting in the decrease of
turbine efficiency.

Therefore, the steam ejector is used to extract air
from the condenser, and the condenser is used
to collect steam when it escapes with the air by
using the cooling water. The condensed water is
sent back to the condenser through a steam trap
for reuse and efficiency improvement. The ejector
vacuum system consists of a one-layer ejector,
interim condenser, two-layer ejector, and final
condenser. So, no rotating equipment is installed,
and maintenance/repair is easy.
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DongHwa Entec

Gland Condenser

AEIEEIC 22 12 et ARI0| HElg ™AL,
0|2 &¢f SoUXIE 2SUXIZ watsh= &K
oI, AE HEI LIRS B0t QBE |EEILY,
QE J7|9] RYUS YXISH| I6t0] Seal Steam
SystemO| ZLgfL|Ct

0[218t Seal Steam SystemLHE0| AEj9] HF gl
SESFE 2ot TEZE FHoto] Condenser2
AE9 HiEE 806t S ot= Fuet|7t Gland
Condenser@lLICt,

Aheatexchangerthat collectssteam and condensed
water used for sealing in a steam turbine, forming
a vacuum, and making steam discharge easy. In a
steam turbine, the high temperature and the steam
pressure rotates a turbine, and the turbine turns
the heat energy into motion energy.

To prevent steam within the steam turbine from
leaking air or to prevent external air from getting
in, a seal steam system is necessary. The gland
condenser is the heat exchange that collects steam
and condensed water within the seal system,
forming a vacuum, and making steam discharge
into the condenser.

11



APPLICATION FOR
GAS TURBINE

Fuel Gas Heater
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A heat exchanger that heats the fuel gas of a gas
turbine, a major piece of equipment for combined
cycle power plants, to the required temperature.

A gas turbine generates power using energy rotating
turbine wings with heat energy of high temperatures
and pressure fuel gas. The fuel gas heater is a heat
exchanger increasing the temperature of fuel gas to
enhance the heat energy of fuel gas. It is applied as
a TEMA BFU type (low-finned u-tube type). For high-
pressure operation conditions and compact spatial
restriction, the PCHE (printed circuit heat exchanger)
type can be supplied.

Fuel Gas Heater After Cooler

A heat exchanger that cools closed circulation cooling
water to maintain a stable temperature of the gas turbine,
a major piece of equipment.

12

DongHwa Entec

Turbine Cooling Air Cooler
2l REE |G| Qs 7tA
EHEIE Cooling AirZ2 WZIAZ|=H], 7tA HEIS
2t Cooling AIrS 'HZfA|717]

T Efglo] QFEEE

A gas turbine is cooled with cooling air to maintain
a stable temperature of the gas turbine, and this is
a heat exchanger to cool the gas turbine and the
cooling air whose temperature has risen.

=
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APPLICATION FOR
COMPRESSOR

After Cooler

14

CompressoroflA £[& L=E 7HAS H2fAI717] 2/l Compressore] L EHLO
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Material Options for Plate Fin Tube type

« Tubes
- Copper Nickel 90/10
- Copper Nickel 70/30
- Copper
- Admiralty
- Stainless Steel 304
- Stainless Steel 316
- Duplex Steel

« Fins
- Copper
- Aluminum
- Stainless Steel
- Copper + Sn coat
- Aluminum + Sn coat
- Aluminum + Penolic coat
- Aluminum + Blygold coat
- Aluminum + AV coat

Kind of Fluids

» Shell Side
Wet Air / Dry Air / Nitrogen / Oxygen / NH3
C0O2/CO/CH4 and etc

« Tube Side Gas
Water / Glycol and Water

Gas Seal plate
(or Rubber Seals)
top & bottom

: ‘ FRE
[l I
L Wy &
Water (\E W\, '

Outlet \

Inlet \

Front Water Cover /

Tube Plate

DongHwa Entec

Thisisinstalled at the rear end of the compressor to finally cool the compressed gas of the compressor, and this is a heat exchanger that increases
the compressor’s efficiency and cuts the amount of power required by cooling the temperature of the air or gas and removing moisture. This
is a heat exchanger installed at the rear end of the compressor to cool the finally compressed gas from the compressor. This is actually a heat
exchanger to increase the compressor’s efficiency and cut the amount of power required in an ASU plant or an oil and gas plant by cooling the
temperature of the air or gas, and removing moisture. The air or gas is used after being cooled at the required temperature through the after
cooler, after the air or gas is compressed by the final cooler. A small amount of pressure can be lost, and a demister is installed inside to remove
moisture when cooling For the air or gas side to increase the efficiency of the heat exchanger, the plate fin or high fin type is applied.

Application Fin/Tube Size
 Tubes
OD 12mm / OD 14mm / OD 16mm /
OD 19.05mm / OD 25.4mm
« Fins Th'k
0.15mm /0.2mm / 0.25mm / 0.3mm

Capabilities / Range of Application

« Shell Diameter
Min.400mm(16") to Max. 4000mm(160")

o Tube Length
Min.500mm(1.6") to Max.12,000mm(39)

Design Code Capabilities

- ASME Code - Russian GOST

- European PED - ALL CLASS

- China SELO - Others Country Local Code
- APl Code (Algeria, Singapore, ...

- Korea KGS / KOSHA

- Japan KHK / JPVC / MHLW

-TEMAR,Cand B

Gas Outlet
Side Frame
top & bottom
B [y P!
1
%
Return Water
Cover
Plate Fin Gas Distribution plate
(with Tube) (Condensate Water

Separator pads)

Inter Cooler

15



DongHwa Entec

APPLICATION FOR APPLICATION FOR
COMPRESSOR POWER GENERATION

. . BHl 9| @2t 22 EHK| EHEHIEO| 7|2 ZHX|, YM7|9] 44 HZF XiX| N7
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Water Cooler (CCW)

=HEQ| Generator 3! Compressor & HEHQI

BF7(7|9] QEZROIM AIREl SEUQE wztAS A heat exchanger that cools the cooling water of a turbine axis-lubricant oil
supply device, a turbine axis” airtight device, a generator’s hydrogen cooling
device, and the cooling device of generator’s top part fixing equipment.

|71
0230 W2tA|7|i= Sulety|YL|Ch
BE A83t0] Working Cooleret Stand-by
Coolers ZA| uH| 7tsLICE. PEHOR Shell &
Tube TypeQ = HZEE|H, Plate Type w2
HIZE L.

A heat exchanger that cools the lubricant oil used
in the lubricating process of the rotating equipment
including the generators and compressors in a
plant that uses cooling water.

The working cooler and the stand-by cooler should
be immediately replaced using the 3-way valve.
The equipment is generally manufactured as a
shell and tube type and is also manufactured as a
plate type heat exchanger.

E|7|= & JIA, E8| 229 AAQ} O|ASIEIAZ HAHSIZ| Lt 7

Deaerator SOl7le BF A, Sb] 49 AASh OMSIELE FHP| Szt 17
FAIQYLICL Amefo| & E2f0] EIRJS SUBLIIII0| ABEID, Ameo| &
A2y ElYe MUE 2717I0) AR, (FSsige Axao] Wy,
Efo], A32iHe} 22 FQ LES Hsiol Of 52 289 YIS @D
RO0, P, JE AL, X £ U ATSAS BRI D USLICH

A machine to remove dissolved gas, especially oxygen and COz. The spray and
tray type is used for deaerators on land, and the spray and scrubber type is used
as a ship deaerator. Donghwa Entec develops major parts such as the spray
valve, tray, and scrubber, and researches higher efficiency deaerators. We have
heat design, intensity calculation, material procurement, and manufacturing
capabilities.




Ejector Vacuum System

Vacuum Steam Condenser LH TISAEHE QK|S
A 3712 F=6t7| Qs T
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Condensers Zgfet Huet|LCt.
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A heat exchanger that combines an ejector operated
with steam to constantly extract air to maintain the
vacuum state within the vacuum stem condenser
and a condenser that condenses the used steam
and reuses it. If air gets into the condenser and if
the condenser’s vacuum decreases, the turbine
performance declines. To remove air within the
condenser, a steam-operated ejector is needed, and
a condenser is needed to condense the operated
steam. This heat exchanger consists of the one-layer
ejector, interim condenser, 2-layer ejector, and final
condenser. Maintenance/repair is easy as no rotating
equipment is included.

Head o _
Motive Steam i Mixing Tube Diffuser
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Suction

DongHwa Entec

Feed water Heater (HP/LP)

JtEsts ety | U Ch G40 MIIE2 SHA0I2S| ves
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Heat exchanger heating water supply of the boiler. Reheating the water supplied is
essential to enhance the power cycle, and the equipment heats the water supply
to the maximum allowable amount using the steam controlled or uncontrolled
by the steam turbine. The water supply heater consists of 3 zones maximum: de-
superheating-zone, condensing-zone, and sub-cooling-zone

LP Feed Water Heater

Drains Inlet

Y Steam Inlet
Feedwater
Outlet

Condensing
Zone

Subcooling
Zone y)
Feedwater
Inlet

De-Superheating
Zone

Steam Inlet

Feedwater
Outlet

Condensing
Zone

Subcooling

Zone
Feedwater ’

Inlet
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QUALITY

CERTIFICATIONS
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Donghwa Entec Shanghai Co., Ltd.
2508 angshan Roa, Luchacgang, Shanghs 201906, China
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DongHwa Entec

Accrgditation Scope No. Certification
details body
sosmy D dpsoness et g .
ASME U Manufacture of pressure vessels (Sect. VI, 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 FoE
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_15.0004X
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

L]

YBOL UASI U EUE WX BIAAES 8N U AR

ISO 14001

OHEBAYHAIAE QISA

(F)ssas

YB), WABD Y MUE WUT FLNAHS N U AR

OHSAS 18001
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DongHwa Entec

SALES A/S NETWORK &
MAIN CUSTOMER
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- 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

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



