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Owing to supports from a lot of people, who has trusted us,
LHE could make our position firm in this industry and
always tried to share the fruits with all of you.

Now we are pleased to inform you that our company name
has been changed from DHT to LHE (Leader Heat
Exchanger) and we will jump to the center of the world
industry with the new name.
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Since foundation of LHE, we have made tangible effort, such as Business-University Joint Research to overcome
restrictions in using the existing plate heat exchangers, such as use at high temperatures and pressures, and to
develop more efficient heat exchangers based on the accumulated technologies. As a result of these ceaseless and
various efforts, we could secure the 25,000ton and 50,000 ton hydraulic presses, a world top class production
facility, by our own technology. Not satisfied with current achievements, however, we still push ourselves everyday
to develop more advanced technologies to repay for the customer’s supports.

On the way from a small venture business, which won an hard-to-get order (Crystallizer Reactor and Heating &
Cooling Device) without an appropriate production facility but only with our pure technology and customers' trust, to
a company of the current scale, which can design and develop the world class hydraulic press by its own technology,
we have made ceaseless efforts with so many trials-and-errors. With those efforts and experiences, we will
challenge the world top position in the industry. We are confident of our top class technologies and will bend our
efforts to prove it.

Based on customers’ trust, all of our employees and managerial staff will not forget our original spirit and provide the
industry’s leading technology and the best quality in return for the customer’s support. We'd like to thank all of the people
who have trusted and supported us from the beginning, and ask for your continuous support and encouragement.

Greeting Message 1
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Founded DHT Co., Ltd.

International Trading License registered.
Designated as a Venture Business.
Obtained "U" stamp from ASME (N0.33038).

Selected as a Promising Small & Medium Sized Enterprise
(Technology Evaluation by Korea Institute of Industrial Technology).

Completed installation of 10,000 ton hydraulic press

(designed and manufactured by own technology).

Approved of "Manufacturing License for Specific Facilities” for Pressure Vessel.
Obtained approval for "DHT Technology Research Center".

Obtained certificate of ISO 9001: Korea Gas Safety Corporation.

Established Seoul Branch Office.

Approved for "Certified Nuclear Power Quality Grade"
by Korea Hydro & Nuclear Powver.

Designated as an enterprise with excellent technology
by Korea Technology Credit Guarantee Fund.

Acquired certificate of "Component & Material Technology Specialized Enterprise”.

Patent (#0399169) registered for "Double Wave Heat Plate and
Heat Exchanger with using Double Wave Heat Plate”.

Obtained the "CE MARK" by Lloyd's Register.
Obtained the Certificate of "ISO9001" by Lioyd's Register.
Changed company name to LHE Co., Ltd.

Installed the World's biggest 50,000ton Hydraulic Press
(designed and manufactured by own technology).

Accredited At by Korea Technology Credit Guarantee Fund.

Awarded the $10 Million Export Tower by Korea International Trade Association.
Installed 25,000 ton Hydraulic Press.

Acquired New Factory in Incheon.

Certificated "Quality Assurance for Marine and Power plant" by Mann Diesel.
Obtained the Certificate of “OHSAS18001" by Lloyd's Register.

Obtained the Certificate of “ISO1400” by Lloyd's Register.
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LHE's production facilities are equipped with modernized and optimized
system for manufacturing heat exchangers. The quality of heat plate is
directly related to the performance of Plate Heat Exchanger. We,
therefore, try our best to live up to customer's expectation by providing
with a various range of heat exchangers with large, medium, small and
mini-sized plates fabricated by 50,000, 25,000, 10,000ton hydraulic
presses.

m 50,000ton hydraulic press

1oty Hvzgggogggss
HYDRO PRESS OPI

m 10,000ton hydraulic press . I 25,000ton hydraulic press

Production Facilities = 3



COMPACT HEAT EXCHANGER

Plate and Frame heat exchanger
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Principle
and
Structure

Por hole

[Muid distribution
side

Gasket

Heat
lransfer area

Leakage vent
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Gasket is attached to the heat plate which forms flow
channel and acts seal up the fluid not to leak to the
outside. The number of the heat plate is determined
according to the amount of fluid, physical properties of
fluid, the pressure drop and thermal condition. The covers
prevent the plates bended from the difference of
pressure. In the assembly of plate, the surface with
gasket is directed to the fixed cover and each plate is
hanged in opposite direction alternately. And two fluids
cannot be mixed and separated by a thin plate. One fluid
always flows in "A" channel and the other fluid always
flow in "B" channel.

B X | Structure

Z|of At of HELE2 F ER AV EXicls REE

=0 oi“g| S22 L=

Hal =0 = BSOS TEC T S5= O
=10 % RFRe| X0 thel TS XIXEH =

It Phte pack Fixed cover?t Movable
cover AO[oll E0{ 71| =M Tie boltsE =0 =L,

The plate heat exchanger is fixed by numbers of thin and
corrugated heat plates, hanged between the carrying bar
on the above and the guide bar on the below. These heat
plates provide flow channels for two kinds of fluid, and
the chevrons on the heat plates make the turbulent flow
and play a role to support the plate against the pressure
difference between the two fluids. The plate pack is to be
placed between the fixed cover and the movable cover,
and fixed with tie bolts.

Movable Cover
Carrying Bar

Fixed Cover  Roller Assembly

4  Plate heat exchanger
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Type of
heat plate and
Channel
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mgto| Z2 | Type of Heat Plate

HIGH -THETA PLATE

2= (High turbulent flow)

rx2 qu
e

0 i 6 6

o
= =
5t 2 2% (Perfect temperature approach)
o1& a4l (High pressure drop)

I H
LOW -THETA PLATE !
.ote L= o= (Low turbulent flow)
. oo oixicte (Low heat transfer coefficient)
« 2 2 27 (High temperature approach) - , 7 )
- w2 o1z a4 (Low pressure drop) High-theta Plate Low-theta Plate  High-theta Plate Low-theta Plate

mije A =2 | Channel Combination

271 BRHS AKRSI0Y 37HK| BRO| MES H (High Channel): 27H2[High-theta @Tto =2 74
TAE 2 QBLICEH Combination of two high-theta heat plate)

There classes of channel with high theta plate . (Low Channel) : 2 72] Low-thetagmto = 1A
and low theta plate are possible. Combination of two low-theta heat plate)

) (Medium Channel) High-theta STl ow-theta &To| Zgtoz 2
Combination of one high-theta plate & one low-theta plate)

& | Material
Plate: S.S304,304L, 316,
S.S 316L, Titanium, Ti-Pd,

Nickel, Hastelloy,
Avesta 254 SMO

Gasket : NBR, EPDM, FPM,
Neoprene, IIR,
Butyle, Silicone

Plate heat exchanger s



COMPACT HEAT EXCHANGER

Plate and Frame heat exchanger

mEZ | Characteristics
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The heat plate forms corrugation to maximize the heat transfer efficiency and chevrons to create
turbulence flow also designed to make countercurrent flow which enables to diminish the quantity of
fluid remaining in the heat exchanger and eliminate the dead-zone. The plate heat exchanger can
obtain five(5) times heat transfer efficiency compared with shell and tube heat exchanger.

DeadZone _ e M=oy | Wide contactarea
‘ ‘ Ematy| = A
& S S > 24510 O[ofIlE W 2 SHEUSS AASIBIOZA LiFA(LHAM)Y S TA SAAHCE Gasket
Others o] tHS [Feto] ME HHo| Zhs M| LeHM HMS [XIE £ = =2 M7 =it ol=
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The strength of the plate is excellent, compared with other companies' products with the point contact

| SEEE0| Adzto HYZRO0| H==510 HERCR == EMAIZ HIsH Z=7}

¢ O: s ¢ type, as the metal contact point has the surface contact feature when the plates are assembled. And
Contact Area Comparison the durability and corrosion resistance are greatly improved by minimizing deformation and stress

concentration.

W Besides, the section of the gasket is designed and manufactured to have a pressure-resistant structure

Improved Wave that enables the minimum contact area with the fluid, and thus to withstand a high pressure.

_ LHE-Clip Gasket
LHES] THH w57 |0f| AREl= GASKET Clip Type E= Snap Type @ Zx[ofl Qlsl Z&o| Aei2
2T CHEkSEA| o]l TEAIZ 2 oM, Glue typeXt None Glue typeS AAISI 20 IHA| A
8 = o
The gasket can be fixed tightly and quickly on the heat plate in the optimum condition with the dual
fixing device (snap on type), and is designed and manufactured to have the glue type and non-glue type
so that it can be selected according to the usage.

6 Plate heat exchanger
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 Even Fluid Distribution

OO

Plate Inside flow Velocity:
V1=V2=V3=V4

Minimized Dead zone Creation
‘| Minimized Fouling
. Increased Durability

ZIE WX A7 | AntiVibration Design

S0 ZISUI= Tee bolt/nut7t 22IX| =S HAS ot 7| £ &7t 2
45 0|30 LX|si=S SIACE

Designed to prevent loosening the tightening bolts and nuts during continuing operation which secure
to prolong the equipment's operation lifetime and prevent leakages.

=2 20l Tisoll 2

o |

_ 25| =2 go| | Easy disassembly and assembly

ZOE Modeld ZR0l= 1~2Ho| Eall =&o| Solsict,

Insert & Plate 2} Inser® Gasket 2% T typeC2 A7} Zl0 D|&HE ZEXP} sty |2 S5
ZEGIME Plate?| DlmzfEo|L) 2R ZEEE 427t Sh(@AZ=EE o LO cooler, Oil heaters
0il2| Mantenance?} EFe8h

Even the biggest model also can be assembled or disassembled by 1 or 2 persons.

As it is designed to have a dual fixing method of the insert-typed plate and insert-typed gasket, there is
no sliding on the plates. It prevents sliding and an assembling failure even when a non-skilled novice
disassemble or assemble the device. (Excellent maintenance against materials with high viscosity such
as oils for LO cooler or oil heater)

29| AMAM | Temperature Approach

Futo| migmiE(Corugated Pattern)oll o5l H&F7L 3| SElel22 EXE Aot i =20
Temperature ApproachS 1CIHKI= 2F-AIZ 4= lCt

CHEMA(Shell & Tube)el Z2= 5C A7 2E 2F $HAo|Ct

The turbulent flow, promoted by the wave pattern of the heat plates, enables a very high heat transfer
coefficient. Proximity Limit: 1°C

Plate heat exchanger

7



HT204

HT313 HT314 HT351

COMPACT HEAT EXCHANGER

HT082 HT102

[ofe]

HT235 HT301

HT356 HT352 HT353 HT354

HT302

HT303

HT152

HT153

g &

HT154

8 Plate heat exchanger




Plate and Frame Heat Exchanger Technical Data
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Model HTO02 HTO03 HTO061 HT062 HT063 HTO064 HT081 HT082 HT083 HT101 HT102 HT103
Max. Flow m'/hr B 17 68 68 68 68 116 116 116 170 170 170
Max.Conn.Dia. mm 25 40 80 80 80 80 100 100 100 150 150 150
Dimension - H mm 196 540 668 820 1105 1220 133 1410 1825 909 149 1489
Dimension - W mm 91 190 328 328 328 328 456 456 456 464 464 464
Dimension - C(min. ~max.) mm 80~400  150-500 330~830 430~830 435~930 430~830 435~930 535~930 535~930 435~1535 435~1535 535~1535
Model HT104 HT121 HT122 HT123 HT151 HT156 HT152 HT153 H154 HT201 HT206 HT202
Max. Flow mé/hr 170 210 210 210 360 360 360 360 360 640 640 640
Max.Conn.Dia. mm 150 150 150 150 200 200 200 200 200 200 200 200
Dimension - H mm 1629 1399 1805 2120 1663 1900 137 2611 3085 1663 1900 2140
Dimension - W mm 464 615 615 615 720 720 720 720 720 720 720 720
Dimension - Limin.~max) mm ~ 535~1535 440~1640 440~1640 440~1640 450~1550 450~1550 450~1550 450~1550 450~1550 450~2850 450~2850 450~2850
Model HT203 HT204 HT231 HT232 HT233 HT234 HT235 HT301 HT302 HT303 HT304 HT305
Max. Flow mé/hr 640 640 790 790 790 790 790 1700 1700 1700 1700 1700
Max.Conn.Dia. mm 200 200 300 300 300 300 300 350 350 350 350 350
Dimension - H mm 2615 3090 1670 1985 2175 2550 3105 1963 2445 2685 2925 3405
Dimension - W mm 720 720 886 886 886 886 886 998 998 998 998 998
Dimension - L{min.~max) mm  450~2850 450~2850 560~3160 560~3160 560~3160 560~3160 560~3160 700~3400 700~3400 700~3400 700~3400 700~ 3400
Model HT311 HT316 HT312 HT313 HT314 HT351 HT356 HT352 HT353 HT354 HT451 HT452
Max. Flow m’hr 1700 1700 1700 1700 1700 2430 2430 2430 2430 2430 3550 3550
Max.Conn.Dia. mm 400 400 400 400 400 400 400 400 400 400 500 500
Dimension - H mm 2320 2540 2945 3565 4185 2320 2540 2945 3565 4185 2590 3160
Dimension - W mm 1115 1115 1115 1115 1115 1115 1115 1115 1115 1115 1390 1390
Dimension - Limin.~max) mm ~ 670~4370 670~4370 670~4370 670~4370 670~4370 670~4370 670~4370 670~4370 670~4370 670~4370 830~5230 830~5230
Model HT453 HT454 HT501 HT502 HT503
Max. Flow mhr 3550 3550 5000 5000 5000
Max.Conn.Dia mm 500 500 500 500 500
Dimension - H mm 3270 3730 3350 3850 4450
Dimension - W mm 1390 1390 1540 1540 1540

Dimension - L(min. ~max.) mm

830~5230 830~5230 830~5330 830~5330 830~5330

Connection Option

Threaded connection

with alloy nozzle

Sanitary
Quick-disconnect nozzle

Studded connection Flanged connection

with alloy lining

Studded connection

Max. operation temp.
Heat transfer area
IMax. operation press.
Max. flow rate

200°C The following materials can be applied to plates : - Stainless steel : SS304, SS316L, 254SMO, 940L, 317L  Nickel : Ni.200

0.1 ~2,600m7/set" Nickel alloy: C-276,825, 625, Incoloy, Hastelloy Titanium: Ti.Gr.1, Ti.Gr.11
26 kg/em’g The following materials can be applied to gaskets : NBR, EPDM, FPM, Neoprene, IIR, Butyls, Silicone, Teflon, Envelop(Special)
5000m?/hr.set

Plate heat exchanger ¢



Spiral heat exchanger
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COMPACT HEAT EXCHANGER

TYPE | (Liquid/Liquid)
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As the most common type, it is used for liquid-to-liquid,
gas-to-gas and gas-to-liquid heat exchange. The high-
temperature fluid comes in through the inlet, located in
center of the main body, to flow from outside to the inside.
Due to this counter flow, high-efficiency heat exchange is
available and can be used for a tiny difference in
temperature. Any type of installation (vertical or horizontal)
is possible according to the usage.

This type is swtable for rebmlers and evaporators for all
kinds of fluid especially in the vacuum status and a low-
pressure condition. The flow rate of air is maintained at a
proper level even for a large volume, and the pressure loss
is minimized. It can be used for multi purposes by vertically
connecting three units in a row.

TYPE Il ( Condenser )

BO7t 2 7MY £= ZISHEuAN), TtA 2 7R A
Ho| 2glEnt 22 SEE XM2lol7| K5t 6§ | & 7tAQ|
W2t ol JiEgo=E HGloirt M2 fAlE 2X9l Fol U
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B0 w2t HEX| s JEssic)

This type is suitable for cooling and heating of gas and the
condenser for processing large-volume gases (at a low
pressure or vacuum) and mixture of gas and/or liquid. The
low-temperature fluid comes in through the inlet, located
on the side of the main body, to flow to inside along the
spiral fluid passage while the high-temperature fluid
comes in through the top and vertically flows to the
bottom.

The both ends of the heat transfer plates on the side of the
low-temperature fluid passage is blocked by welding, and

> the high-temperature plates are all opened. In most cases,

this type of heat exchanger is installed vertically, but
horizontal installation is also available according to the
usage.

TYPE || ( Liquid / Vapor )

2 H-F7(All ABRIn] 7197, d27], 8571 5 A
SV} HCE M2 Rills 2AHQ| Fo2 S0 LMY=
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This type is mostly used for the liquid-vapor exchanges
such as heaters, coolers and condensers, and has wide
range of use. The low-temperature fluid comes in through
the side of the main body to spirally flow into the inside
while the high-temperature vapor comes in through the
top. And the flowed-in air is distributed evenly to the front
and center parts of the opened spiral-typed fluid passage,
which generates combined flow in the spiral and axis
directions. The condensed liquid and the non-condensed
gas are discharged separately to different outlets.

0]
0

10 Spiral heat exchanger
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The condenser on the top can be installed on the top of column or the reactor of kettle without piping work as the size of the connection
part of the inlet for incoming vapor can be adjusted according to the size of the outlet to which the spiral-typed heat exchanger. Air comes
into the pipes of the center to be divided into the spiral flow, axial flow and/or mixture of the two types of flow. The cooling fluid comes in
through the surface of the main body to spirally flow into the center, and discharged through the top. The condensed liquid is generated in
the main body or collected in the condensed liquid-collecting part of the main body.

Spiral Heat Exchanger Technical Data

Model DSP-W300 DSP-W400 DSP-W500 DSP-W600 DSP-W1000 DSP-W1200 DSP-W1500 DSP-W2000
Maxium flow m*hr 56 75 % 14 187 228 285 374
Maxium Transfer Area ~ m? 25 50 45 80 180 290 300 550
Chammel gap mm 5-20 5-20 5-20 5-20 5-26 5-26 5-26 5-26
Heat Transfer Thickness ~ mm 2-3 2-3 2-3 2-3 2~3 2~3 2-3 253
Maxium nozzle size mm 80 100 125 125 150 200 250 300

Possible Manufacture Dimension of each Model

Model DSP-W300 DSP-W400 DSP-W500 DSP-W600 DSP-W1000 DSP-W1200 DSP-W1500 DSP-W2000
W (Flow width) mm 300 400 500 610 1000 1220 1524 2000
D (Outside diameter) mm 600 800 1000 1200 1400 1600 1800 2200
L (Overall length) mm 700 800 900 1000 1500 1700 2000 2500
Specification RN

Minimum Maxinium
Heat transfer Area mm 5m’ 600 m? £
Design Temperature mm -100°C 400°C :5;
Design Pressure mm Full Vacuum 20 kg/cm’G @ N1 IE
Application Code ASME, KS, CE Mark ‘Z
Standard Material Stainless steel, carbon steel =
Available Material Weldable Metals, Duplex, Titanium, Hastelloy, etc. FIXED SIDE

o »
fi¥ Y PPy

s ot s

L3 'r e

Spiral heat exchanger 11



COMPACT HEAT EXCHANGER

Spiral heat exchanger

3

Benefits

Hvapor Condenser

CEAl Ewshyl= ofg] 7He| S
5= ZuwE SHE XMot7lE 2

SIS S8XO= 0|8% + UCk

The spiral heat exchanger has two metal plates in the form of spiral and comprises two fluid passages.
While the multi-pipe heat exchanger depends on the several heat transfer pipes and has a number of
fluid passages, the spiral heat exchanger has a single passage. As it can prevent adhesion of
contaminated materials lowering heat exchange efficiency, and make the fluids form the counter flow

which enables the highly efficient heat exchange.

S22 SL QM A
High Total Heat Transfer Coefficient
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As the spiral fluid passage is likely to create turbulent and
the optimum flow rate is obtained by how adjusting the
width of the heat transfer plates and the gap of fluid

passage, the spiral heat exchanger has high heat
transferring performance

X2 2% | Low Fouling

FE= DUl RAE HiRslo 2F X 2
20| M, BEEC siofEiz R500 Qo] WALz
£ Seli-Cleaning0| oL} £21X|(Sludge)S =&t
FARo Ef R SHE Yt

The single fluid passage of one pass structure

distributes the fluid evenly to have less polluting
materials adhered. Even when they are adhered,
its self cleaning function peels off them by the
speed of the fluid. It can be also applied to

sludge.

_2ER RE 8

Effective Usage of Temperature Difference
M ARE Qlolod, Fo| =2 2ZAMIK| Huetet £ AU
SoZ ofuxIEol 2= SIS LBt
The transferred counter flow enables heat exchange for

even tiny temperature difference, and thus the spiral
type is optimized for saving energy.

_ &7t HoF | Space Saving

2l Al 727} ZHWECompact)stod MX| HIZ0
ct

oy
=5
=]

ol Qr
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Its high-performance and optimized structure allows the
compact design and low installation cost.

_ 808t B4 HY

Easy Repair & Maintenance

The internal checkup can be done by just opening the
cover of the both ends, which enables easy repair and
maintenance .

-

Spiral heat exchanger



m Alkali Solution Heater

1. Petroleum
a) Refinery

(¥Produced water / Fresh water interchanger

@) Treated crude oil / Fresh feed water interchanger
b) Desulphurization

(D Acid gas partial condenser @) Stripper reboiler
c) Ethylene Oxide

(@) Effluent gas / Feed gas interchanger
d) Ethylene Glycol

(1 Reactor feed / Recycle Interchanger

(@ Reactor feed heater
e) Caprolactam
f) Acrylic Fibers

@ Condensing of ACN recovered from the strippers
g) Polyester

(@ Preheating of Glycol & monomer
h) Polystyrenes

(@) Preheating of strength & additives
i) PVC

(@ PVC Slurry interchanger (2VCM stripper / condenser
j) Formaldehyde

(@) Formaldehyde / Methanol Interchanger

(@ Product cooler / Heater
k) ABS / SAN

()Vapor condenser

NEpoy
(D Resin cooler @) Condenser

mFE&PP
(@ Azeotrope still Interchanger (PP) @)Heptane cooler
@ Live p.p slurry cooler @ Granulate water cooler

Leader Heat Exchanger | www.lhe.co.kr

W Waste Water Cooler

2. Steel & Inorganic
a) Alumina
(1) Bauxite slurry heater @)Bauxite slurry heater

@ Red mud heater recovery @) Hydrate slurry cooler

b) Zinc
(D Zinc solution preheater (2 Zinc solution cooler

c) Ti02

3. Branch industries
a) Explosives

(@ H2S04 Cooler 2) UDMH Cooler

b) Waste water

(@ Textile waste water @) Slurry interchanger

¢) Photographic

d) Paint

(@ Paint suspension cooler @) Fatty acid heater

e) Pharmaceutical
(@ Methanol / water condenser

@ Sludge interchanger 3) Nitric acid cooler

Spiral heat exchanger




COMPACT HEAT EXCHANGER

Oblong plate & shell heat exchanger

ax o Ex| Obbng Plate & Shelgustz|= E*Z* CwEl7|o| EEut Cfats] dnEly|o] ohES 2ASH MF0|of METO| SHAR
= = e Obbng8iez FEX Yo #&0! Plate & Shelloll HISI0 #&E0| Z7RES ’E!Afl*%* MO R HEAZCEM X

Structure and @nte] ME Zo|(Thermal length) T & % MRS S Hust 582 57(He2 ZrAlZ! Full welded typeOIct 7t

Characteristics AFNG AEBIX| Y= 70|22 12 - TA0IA AKR0| Tisst AMIUE 288 Compact Hwst7|olct,

Accepting the merits of the plate-type heat
exchanger and supplementing the demerits of the
multi-pipe heat exchanger, the oblong plate & shell S | ]
heat exchanger has the heat plates, which are - | T T G
wrinkled in the oblong shape. As its center part in LTl
shape of round is extended into the oblong plate =
shape, the increased heat transfer length and area t "~ Hotfluid out
revolutionarily enhance the heat transfer efficiency. It G0/ fluidin

is a high-efficiency compact and fully-welded heat exchanger of the next generation, that can be used in high-temperature
and high-pressure conditions, without a gasket.

m EZ! | Characteristics

52 gde 58 | High Heat Transfer Efficiency

MImo| £E2 W2 Reynolds No,OlM HEE SHMoIEE ZSEMEA LT CHA sty | =t 4~5H121 3,000~6,000
kcal/m2h’C HE,

The wrinkles of the heat transfer plates generate turbulent at a low Reynolds number, and the total heat transfer
coefficient is 3000 kcal/m?h ¢ ~ 6000 kcal/m?h<c (4~5 times higher than that of the multi-pipe heat exchanger).

T LA | High Pressure Resistance
Moo MET A 2 Shell 7127t Full Welded EFI0|B 2 X TAKER20|80 kg/afG7IX] 7Hs.
The fully-welded structure of the heat transfer plates and the shell allows the maximum usable pressure up to 80 kg/cmG.

~ D" A | High Thermal Resistance
7IAZS ME3HX| 9= Full Welded EFRI0IZE2 AIB2=71600°C THK| AR 7hs.
As it is the fully-welded type not using a gasket, the available temperature is 600 °C (up to 900°C in maximum).

ChetA man ol blsie] 710 MEsiel 2717} 1/40/512 AoKInE MX| B2t 2 AP ZARI, Full Welded REO|
52 57[HoR JIANG THEIX B0 $7I HAHIE TASH 8 4 o), £}l Vapa S ZEK0| AHoE S

The price is Iower than that of the multi-pipe heat exchanger. Its small size (1/4 of the multi-pipe heat exchanger) reduces the
= Recuperator required space for installation and the weight, and the fully-welded type without requiring periodical replacement of a gasket
minimizes the maintenance cost. Also, the small-sized condenser for a large-capacity vapor provides prominent effects.

14 Oblong plate & shell heat exchanger
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m2T | Application

31829 VOC Condenser, 12 1
*HVAC @ XY HEt =8 84 7S
4 &34 857

+ & M HFOHeater, Steam Heater, Qi Cooler, Vacuum Condenser, LPG Condenser
+7] Bt UNADR - Do ZHEHME U HE 4 A AH

. Solvent Recovery System, EQYEGE
=y

- Chemical Industry : VOC Condenser, High Temperature & Pressure Recovery System, Ethanol Condenser
- Evaporator - Condenser - Generator - EO/EG Heat Exchanger

- High Temperature & Pressure Waste Heat Recovery Heat Exchanger

- Ethanol-Condensed Solvent Recovery System

- District Heating - Hot Water Heating - Ventilation Facility
- Cooling & Heating System - Steam Heater
- Various Types of High-Temperature & High-Pressure Heat Exchangers and Waste Heat Recovery Systems

Oblong Plate & Shell Heat Exchanger Technical Data

wE|

M Lp Suction Cooler

Model 2A 2B 2B0 3A 3B 3B0 6A 6B 6C 6A1 6B1
Maxium Flow mi/hr 60 60 70 100 100 120 250 250 250 300 300
Maxium Transfer Area m? 30 70 75 10 24 26 70 110 150 75 120
Heat Transfer Thickness mm 06~0.7 06~0.7 06~0.7 06~0.7 06~0.7 06~0.7 06~0.7 06~0.7 06~0.7 06~0.7 06~0.7
Max./Min Nozzle Size mm 10/80  10/100 10/100 15/125 15/150  15/150  32/250  32/250  32/250 50/300 50/300
Model 6C1 6B2 6C2 10A 10B 10C 10A1 10B1 10C1 10B2 10C2
Maxium Flow mi/hr 300 330 330 900 900 900 1000 1000 1000 1150 1150
Maxium Transfer Area m? 160 130 170 400 550 700 450 600 750 650 800
Heat Transfer Thickness mm 06~0.7 06~0.7 06~0.7 0.7~-08 0708 0708 0.7~-08 0.7~-08 0708 07-08 0.7~0.8
Max/Min Nozzle Size mm 50/300 65/350 65/350 80/350 80/350  80/350 100/400 100/400 100/400 125/500  125/500
Possible Manufacture Dimension of each Model
Model 2A 2B 2B0 3A 3B 3B0 6A 6B 6C 6A1 6B1
W mm 350 350 350 490 490 490 7% 7% 795 7% 7%
H mm 410 600 600 580 900 900 1000 1250 1550 1000 1250
L (max)mm 500 500 570 600 600 700 1700 1700 1700 1900 1900
Model 6C1 6B2 6C2 10A 10B 10C 10A1 10B1 10C1 10B2 10C2
W mm 7% 795 7% 1480 1480 1480 1480 1480 1480 1480 1480
H mm 1550 1250 1550 1600 1950 2250 1600 1950 2250 1950 2250
L (max)mm 1900 2100 2100 1800 1800 1800 2000 2000 2000 2300 2300
W (Width) L (Overall Length )
Specification
Minimum Maxinium
Cmodel \:Max. Oblong
Heat transfer Area 0.62 m?/set 800 m?/set 9) _
Design Temperature -50°C 800°C Bmodel \:0Oblong §
Design Pressure Full Vacuum 80barg S i i’
— Amodel |:Disk
Application Code ASME, KS, CE Mark
The follow materials applied to plates | SS304, SS316L, Titanium, Hastelloy C-276,Any other weldable metal

Oblong plate & shell heat exchanger 15



Plate Coil

COMPACT HEAT EXCHANGER

ETX | Structure

rZ

= Embossng EE Pressingdt Plate 282 &S 5101
0 T1H0| 7ISoI=E D= 722 &7, A0IX, FHUIM R
ANy} ClIME & = UL 8Y 7158 ZE S500IM ALZ0| TiSchH XA, 4
2 S0l ZHH0|D BRloil AISE 4 lon 52 250 ol 7
LLeeeaaced Ilr\luljli'_[‘l'_l'i SIIME ARE 4 ot ZAR] Plate Coile| ZE2 Plate Coils &X| Ha0 2
AURERRAANAN NI o= M= siof 2mst 58S AnksioiRin TA0l o) WR| o3 MAisi0] Aleg
B Hydro Forming Type Heating Panel = QICt Vessel(BIS7|5) L - /2 B2 Jacket HECE AKREL

S 2l olsin Bt e 2
<

o) ==3 228 33!
Hﬁ;

e -

=2
0N
X
»

It has a structure, available for heat transfer with unique fluid passages inside by
welding two plates of which one side or both sides are embossed or pressed, to provide
flexibility and diversity in design, size and figure. Applicable to all weld able metals, it
can be used economically and conveniently to the liquid-liquid, liquid-gas and gas-gas
transfer, and in a high-temperature and high-pressure condition. The plate coil is a heat
# Pressing Type Heating Panel exchanger that can be easily mounted inside and outside the tanks with a clamp. The
merits of our plate coil are that the customized forming for an installation site maximizes
the heat transfer efficiency and thus it can be installed regardless of the place.

mEZ! | Characteristics

=2 "Mt 58 | High Heat Transfer Efficiency
Plate Coil2 Service Side®} Process Sdedll &2 EHEATE S = ULt High Serviced Side{hside Phate Coil)2
2 HRRSH Dead Point7} Lilstx| ¥, LIE M=ol Hlsl 2 2HHCZ sl 2 A MEA+E TS 4 ULt High
Process Side(Outside Plate Coil}2 F=212 ZE0]| 2/t Foulingoll CiSt Mafe2 Qe ZUHEALE S = U0
Pipe Coidll bI5ld HESE0| ESaiCt (2 24K)
The high serviced side inside the plate coil does not creates big turbulent flow and dead points, and a high film coefficient
of heat transfer can be obtained due to the large surface area, compared to the internal volume.

Diversity of Wrinkles

24 o - LoHoll KBt BESAIZ MetEt 4 Qi

A standard type, suitable for each heat medium and cold medium, can be selected.

Z o x§& Med | Various Option for Materials
LiAd(2A0oil ofaH S.S 304(L),.SS 316(L), Ttanium, Ti-PdS2| AHEME0| 7Hs5iCt,
Materials such as SS304(L), SS316(L) and Titanium Ti-Pd can be selected according to durability or corrosion
resistance.

% | Convenient Installation, Disassembly and Assembly
T} 2iCtsto] MX| F 28l ZR0| 80[6l Scale M7t Eolsict, 12| SZCEE Vessel L - 2IL00 HA| RN,
9| Z40| 20lslz Lt Pipe Coile Ax[617] 0242 ROz &A B8, HX7t 715511 Vessel 22 AX[A| Vessel
Ol /0| Ha|x| =0t

Its simple structure allows convenient installation, disassembly, assembly and scale removing.

16 Plate coil heat exchanger
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m Al | Specification
Temperature : less than 400°C
Heattransfer area: 0.2 ~ 20 ym2/pc, 500 m2/set

A10590-C Heat Recovery Cryogenic Vacuum Chamber

Cryogenic temperature control unit for
Vacuum chamber

m3A | Feature

Double Embossed

%Z0| EmbossingEl HEE SHHMOE £= Vessel L Sof
Zalo| So[atct.

As being embossed on both sides, easy to assemble
independently or inside vessels.

Single Embossed
50| Embossingel HEIZ Vessel 250 Hx(7+ 20[5tCt

| As being embossed on one side, easy to assemble

Embossing Type Dimple Type outside vessels.

.

i Crystallizer Heater & Cooler M EPS Slurry Cooler (Free Flow Ty;;e) i PVC Dryer Heating Panel

m2% | Application

a5t 3%, T7IBY, MASH, INK, IR, AR, 34 =3, XS 27|, AR, 4%, 4R3Y, 4B

Chemical Industry / Machinery Industry / Electro Painting / Rubber Industry / Petroleum Industry / Metal Coating /
Cryo Cylinders / Paper Manufacturing / Resins / Textile Industry / Food Industry

Plate Coil Heat Exchanger Technical Data

MODEL SPECIFICATION (AREA, nv?)

B-DIMENSION (mm)
A-DIMENSION (mm) 400 900 1400 1900 2400 2900 3400
SINGLE 019 043 067 091 115 139 163
480 DOUBLE 038 086 134 182 230 278 326
SINGLE 029 065 101 137 173 209 245
720 DOUBLE 058 130 202 274 346 418 490
SINGLE 038 0.6 134 182 230 278 326
90 DOUBLE 077 173 269 365 461 557 653
‘ B ‘ ‘ B
MAX. OPERATING PRESSURE UNIT : kg/em? ! | !
MATERIAL THICKNESS SINGLE DOUBLE "6°a 0 0 a o
1.5mm 9 6
STAINLESS STEEL 20m 13 9 =
25mm 2 14

Plate coil heat exchanger 17



COMPACT HEAT EXCHANGER

Compact heat exchanger unit

=3 S lojcie ASRAIE TAGls TRl HES 02| BE 28R 7
A510] SIOIZI WRXIQ| 27 Aol Wt SO A, XIF, TYZA L MRS 7
M BIOTA, SHOIMCl MABAL BT SHHRAS A0 SABUS HMxo=

A2 &
SIANIFI, BAMIS| B2t W B7IEHES MSSHs AL,

CHU (Compact heat exchanger unit) for district heating is an up-to-date construction method to
revolutionarily improve the construction quality, and to reduce the construction cost and period by
minimizing installation works, and piping and welding operations at sites. These are possible by
supplying the main equipments and parts such as heat exchangers, pumps and thermostats,
composing a district heating facility, in standard modules, which are designed, manufactured,
assembled, inspected and tested at the factory according to the site requirements and the
specifications required by the buyer.

© AARIOl AQEZES F|AS B 5 U= Compact 8t H{EAAE XLt
g 4 U= i # Layoute 2 74 §iuct,

- CIP 22 Service'l H2tztedo] 80| ghLict

. Lhu 9 SR RHE HiEO) SHEMEE M| EUCH

118
X
S
[}

hu

- Applied the compact piping design to minimize the installation space for the system.

i s B3 - Piping layout is structured for the maximum performance and the easiness
of maintenance.

- Applied CIP Service valve for the easiness of cleaning pipes.

- Installed safety valves on the pipes for heating and hot tap water.

- Adopted light materials for heat insulation and casing.

- Adopted a heat insulation technology to minimize the energy loss.

Insulation and Piping

18 CHU Compact heat exchanger unit



Leader Heat Exchanger | www.lhe.co.kr

@ HEAT EXCHANGER

Gasketed plate heat exchangers shall be

the standard selection, however, brazed ™
plate heat exchangers can be applied for «.|
small capacity units.

PIPE SIZE HEATING INLINE PUMP | TCV PIPE SIZE HOTWATERINLINEPUMP | TCV | DIMENSION
HEATING — HOTWATER—
Capacity | Pfimary [Second | PUMP | POWER | SIZE | "o o~ |Primary| HOTWATER DOMESTIC| ~ PUMP | POWER | SIZE | (WxLXHimm
SIDE | SIDE |QUANTITY (KW) SIDE | /DOMESTIC | RETURN QUANTITY| (KW)
(Mcal/hr) (Mcal/hr)
(50%) WATER | WATER (100%)
~300 50A 100A 20r3 22 32A ~100 32A 40A 40A 2 055 15A 2800 x 2400 x 1700
~400 65A 100A 20r3 & 32A ~200 50A 65A 40A 2 055 25A
~500 65A 125A 20r3 3 40A ~300 50A 65A 40A 2 055 32A {3000 x 2500x 1800
~600 65A 125A 20r3 4 40A ~400 B5A 65A 40A 2 055 40A
~700 65A 125A 20r3 4 50A ~500 65A 80A 40A 2 0.75 40A
~800 80A 125A 20r3 5185 50A ~600 B5A 80A 40A 2 0.75 40A | 3200 x 2500x 1800
~900 80A 150A 20r3 515 65A ~700 80A 80A 40A 2 0.75 50A
~1,000 80A 150A 20r3 75 65A ~800 80A 100A 50A 2 1.1 50A 3300 x 2600 x 1950
~1,100 80A 150A 20r3 75 65A ~900 80A 100A 50A 2 1.1 65A
NOTE

1. INLET, OUTLET TEMPERATURE
HEATING 1'ST SIDE 115°C/50°C, HEATING 2'ST SIDE 45°C/60°C (radiation HEATING)
HEATING 1'ST SIDE 115°C/55°C, HEATING 2'ST SIDE 50°C/70°C (CONVECTION HEATING)
RE-HEATING 1'ST SIDE 55°C/35°C, RE-HEATING 2'ST SIDE 75°C/55°C
PRE-HEATING 1'ST SIDE 35°C/15°C, PRE-HEATING 1'ST SIDE 55°C/35°C

2. Standard pressure drop of Temperature Control Valve : 0.3 bar

3. HEATING INLINE PUMP HEAD
Case for Heating (50% flow late x 3ea) - 1 pump(STAN-BY)

Number of households ~ 0~150 households  151~250 households 250 households
LOW FLOOR HEAD 18M 19M 21M
HIGH FLOOR HEAD 19M 21M 23M
Case for HOTWAER 100% flow late x 2ea, HEAD: 7M.

@ PUMPS @ CONTROL VALVES

! .
® SENSORS & GAUGES

4. Condition of PIPE FRICTION LOSS
District heating 20 / heating 10 / Hotwater 10 (Unit :mmAg/m)

5. Pressure Drop of HEATING PLATE HEAT EXCHANGER
Primary side : 0.2bar, Second side : 0.3ba

6. Pressure Drop of HOT WATER PLATE HEAT EXCHANGER
Primary side RE-HEAT &PRE-HEAT : 0.1bar  Second side RE-HEAT & PRE-HEAT : 0.08bar

7. HOT WATER OF CAPACITY
Inthe case of 150Mcal/hr low, application of ONE-STAGE HOT WATER SYSTEM
More than 150Mecal/hr, TWO-STAGE HOT WATER SYSTEM does application
(RE-HEATING, PRE-HEATING), division of capacity is 50% : Divide by 50%

@ CONTROLLER

CHU Compact heat exchanger unit 19



COMPACT HEAT EXCHANGER

Special type Gas heat exchanger

m Plate Coil Type

Plate Col Type Gas Cooler= Dimple Type PhieE £
Toto] Lol |XIel E2E FX5t Plate Coils 021 A
ZE510 Header2 HZGHH & [A7H 2R

|

g =z
235t 2l w2 U2 Gus|olct Plate coil2 Eo

=

ot LHE9| Dimple IF0l| oJ5l0d XM 534S 7|z les
£ GasOll tHalo] B2 eE=E R(SIC

ZYHOZ MEZ Arrangement HIES X5
GasEeERA)dl T2st| &7] 2ol FX| 24 L HA
7t S0[5iCt, MY A0[2] ZHHS 10 ~ 40 mm7tX| HEE
0| 7k55iH 7IATS AMBSIR| feBE 2 ¢Eez 2l
gt 71270 2x7} gict

XAEARE : -40 ~ 400°C

oF
i

The plate-coil-typed gas cooler is a straight & turbulent
flow and counter flow-typed heat exchanger that prevents
mixture of both fluids by welding the dimple-typed plates
to combine and connect several plate coils, forming the
fluid passages inside, with the header.

The plate coil has a structure to withstand the pressure,
and its self-cleansing function, by the high heat transfer
efficiency and the internal dimple wave form, allows
maintaining the low pollution rate against gas. Its
assembly-typed structure enables easy access to the gas
part (polluted fluid) without removing the piping
arrangement and thus convenient maintenance and
cleaning. The gap between the heat plates can be 10
mm-~ 40 mm. Non-gasket feature does not generate a
gasket problem due to temperature and pressure.
3 Design Temperature : -40 ~400'c

m Welded Type

Welded Type Gas CookrE 2 4TS 01 L= F
8o Press At & 204 120 =2 AZ2|A| =5t
0f Blocksfoln LELHS 014 ST WXL +~ER
A7t Eement2| Clast X 48 20| w2t Eement
o ME =, NS S HE 3l
Systemoll 2 ARBEH 7h=2 42, 2552 SHoI= &

8% 4+

T

0]

The welding-typed gas cooler is manufactured by press
forming thin metal plates into a concavo-convex shape,
assembling several pairs of sheets staggered (two sheets
as a pair) to become a block, and finishing the both ends
with welding. Material, thickness and figure of the
element can be selected according to the various
components and temperatures of the heat absorbing and
emitting fluids. It is mainly used for the waste heat
collecting system, and processes of temperature
elevating, cooling and