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Leader of Heat Exchanger!

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: Amount of USD760000 approx.) 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.
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Sep 2006

Apr 2007

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 Power.

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 LLOYD'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.

2
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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 10,000ton hydraulic press m 25,000ton hydraulic press

Production Facilities 3
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Plate heat exchanger
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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.
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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 Roller Assembly Carrying Bar

Fixed Cover

4  Plate heat exchanger
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& | Type of Heat Plate

HIGH -THETA PLATE LOW -THETA PLATE

.z2 u= 2= (High turbulent flow) -2 u2 2% (Low turbulent flow)
=2 ox g (high heat transfer coefficient) - &2 ax =g (Low heat transfer coefficient)
. otk @ 2w (Perfect temperature approach) - 2 2= 27 (High temperature approach)
heat plate and .22 oz aal (High drop) .ure oz £ (Low pressure drop)
Channel =2 ozt 24 (High pressure drop K2 @3 &4 (lowp P

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

mxjd 24 =2 | Channel Combination
279 FWS ARSI IR BRO| LS TAE 2 USLCH

There classes of channel with high theta plate and low theta plate are possible.

H (High Channel): 2 7§9[High-theta SR = 14
Combination of two high-theta heat plate)

L) (Low Channel): 27H2] Low-theta®io 2 14
Combination of two low-theta heat plate)

@ (Medium Channel) High-theta SiZratLow-theta BTte| Zgoz 74

=2 —l

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, EPDIM, FPM, Neoprene, IR, Butyle, Silicone

Plate heat exchanger s



COMPACT HEAT EXCHANGER

Plate heat exchanger

mEZ%! | Characteristics

SIEY

Characteristics _ #|79| "gwst 58 | High efficiency
and M BHPlate}e

T 2 EIEH"I e g2 7| Y5l FE(Corrugated, TE)2Y9| IH S FMSIFS
o, /ol 388 HE(Turbulence)2 TE7| s K2 E ZBAIXIA Bigstn, =5t 0|52 5EY
g2 g (Countercurrent Fow)2 oPOE'OEH duws|fol MFske SOl MMES 2AIsta, d

Hzl= ZDead Space)o| QICBRZ 1ol Eust 582 Ws|sict, CEAShell & Tube)Zw 2t
710l HIH 5HY Ol4 ol EwEtASE 22 ¢ QICH, (K2t : 3,000~6,500kcal/mh, Water/water)
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.
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Ch. Gaskete] HHZ2 RAI2tS HE HA0| 7H 2| LI BM BYE R £ U= FEE 4
S|t Ol= Plate 2 Gasket?| T +~Fof 7FY 2 T2 DAIH HYS 7Pl G 2 2
2lo] Ect,

The strength of the plate is excellent, compared with other companies' products with the point contact
type, as the metal contact point has the surface contact feature when the plates are assembled. And
the durability and corrosion resistance are greatly improved by minimizing deformation and stress

Ours )
Contact Area Comparison concentration.
. Besides, the section of the gasket is designed and manufactured to have a pressure-resistant structure
W that enables the minimum contact area with the fluid, and thus to withstand a high pressure.

Improved Wave

_ LHE-Clip Gasket

LHES| T %'E'.RUIOH MEE= GASKET2 Clip Type E= Snap Type2l Hx|of 2l I"‘| °|
AEH 2 2D TS SEo 2™EAIZ A2 M, Glue typelt None Glue type2 A4tstH
ol 2 M 2 2 Ak,

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.

0

6  Plate heat exchanger
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Marine application
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™~ Even Fluid Distribution

i oo

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

Minimized Dead zone Creation
Minimized Fouling
. Increased Durability

_ TS WX "A | Anti Vibration Design

F& X0 S = Tight bolt/nutZt E2|X| L= & MAE 5t 7|14 £H2 &7 E 24 F0i| 2
&0l 2lgt ++5 0|0 YXISI=E SHAC

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

_ 23l =2 0] | Easy disassembly and assembly

ZHE Modeld AUz 1~2F0| 251 =7 0| 0|5,

Insert® Plate?t Insertdl Gasket 25 I typeRz A7t |0 O|=3E READ} EusEv|E
2ol TESIHE Plate?| OjT2{R0|LL HE XE == 47t b (ZEE=SZ or L.O coder, Oil
heaters Qil2| Maintenance?t & &

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| 2FM | Temperature Approach
FTto| DY IR (Corrugated Patternoll Sl HE7F 2| SEl=p2 MY ALt 0l =20
Temperature Approachs 1CIHRIE 2™AZ &

ChAlShell & Tube)ol A& 5C BE7H 2= 24 stolct

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

Marine Application and Engines, Architecture
Industry, Automobiles Industry, Textile Industry, Pulp
and Paper Industry, Chemical Industry, Steel

Industry, Mechanical Industry, Food Industry, HVAC,
Power Stations, Surface Treatment

Plate heat exchanger
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COMPACT HEAT EXCHANGER

Plate heat exchange

Y

HT103

9 . & =
HT154 HT200 HT201 HT202 HT203 HT204 HT232 HT233 HT234 HT235 HT301

8  Plate heat exchanger
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Plate Heat Exchanger Technical Data

Model HTO03 HT061 HT062 HT064 HTO081 HT082 HT083 HT101 HT102 HT103 HT104
Max. Flow m3/hr 17 80 80 80 140 140 140 200 200 200 200
Area of Plate m2 003 008 012 023 0.25 0.35 05 0.16 0.26 0.36 046
Plate Hole Dia. mm 184 65 65 65 85 85 85 105 105 105 105
Max.Conn.Dia. mm 40 65 65 65 100 100 100 100 100 100 100
Dimension - A mm 180 328 328 328 456 456 456 464 464 464 464
Dimension - B mm 490 668 823 1223 1158 1485 1899 880 1120 1409 1649

Dimension - C( +1.5%) mm (25¢)xn  (305+t)xn  (305+)xn  (305+t)xn (27+405)xn (27405)xn (27+05)xn  (33+t)xn (33+t)xn  (33+t)xn  (33+)xn

Model HT121 HT122 HT123 HT150 HT151 HT152 HT153 HT154 HT200 HT201 HT202
Max. Flow m3/hr 250 250 250 420 420 420 420 420 730 730 730
Area of Plate m2 034 055 07 025 055 085 115 145 02 05 08
Plate Hole Dia mm 15 115 115 150 150 150 150 150 200 200 200
Max.Conn.Dia. mm 125 125 125 150 151 152 153 154 200 200 200
Dimension - A mm 614 614 614 720 720 720 720 720 720 720 720
Dimension - B mm 1399 1805 2119 1189 1663 2137 2611 3085 1189 1663 2137

Dimension - C( +1.5%) mm (39+t)xn  (B3+t)xn  (3%t)xn  (295+)xn  (29B+)xn  (295+)xn  (295+)xn  (295+)xn  (295+)xn  (295+)xn  (295+)xn

Model HT203 HT204 HT231 HT232 HT233 HT234 HT235 HT301 HT302 HT303 HT304
Max. Flow m3/hr 730 730 950 950 950 950 950 1700 1700 1700 1700
Area of Plate m2 11 14 055 0.86 1.02 1.35 1.85 063 11 134 158
Plate Hole Dia. mm 200 200 224 224 224 224 224 300 300 300 300
Max.Conn.Dia. mm 200 200 250 250 250 250 250 300 300 300 300
Dimension - A mm 720 720 886 886 886 886 886 998 998 998 9%8
Dimension - B mm 2611 3085 1605 1980 2168 2543 3105 1925 2405 2645 2885

Dimension - C( +1.5%) mm (295+t)xn  (295¢)xn  (305#)xn  (305+#t)xn  (305+t)xn  (305+t)xn  (305+)xn  (305+t)xn  (305+)xn  (3.05¢)xn  (3.05+t)xn

Model HT305 HT351 HT352 HT353 HT354 HT451 HT452 HT453 HT454 HT501 HT502
Max. Flow m3/hr 1700 2400 2400 2400 2400 3400 3400 3400 3400 4000 4000
Area of Plate m2 205 1.09 175 245 3.15 123 20 2.15 28 2.38 336
Plate Hole Dia. mm 300 355 355 355 355 430 430 430 430 485 485
Max.Conn.Dia. mm 300 400 400 400 400 500 500 500 500 550 550
Dimension - A mm 998 1115 115 1115 1115 1390 1390 1390 1390 1540 1540
Dimension - B mm 3347 2292 2912 3532 4152 2698 3264 3373 3830 3230 3950

Dimension - C( +1.5%) mm (3.05+)xn  (335+)xn  (335+#t)xn  (335+)xn  (33B+)xn  B7+)xn  (B7+)xn  (37+)xn (B7+t)xn  (B324t)xn  (324t)xn

Model HT503
Max. Flow m3/hr 4000
Area of Plate m2 402
Plate Hole Dia. mm 485
Max.Conn.Dia mm 550
Dimension - A mm 1540
Dimension - B mm 4310
Dimension - C( +1.5%) mm (32+t)xn
1: Heat Plate Thickness

Connection Option

Threaded connection Studded connection Studded connection Flanged connection Sanitary

with alloy nozzle with alloy lining Quick-disconnect nozzle
Max. operation temp. 180°C The following materials can be applied to plates : SS304 and 316, Avesta 254SMO, Titanium, Ti-Pd, Nickel, Hastelloy-B & C276, Zirconium etc.
Heat transfer area 0.1~2,400m?/set" The following materials can be applied to gaskets : NBR, EPDM, FPM, Neoprene, lIR, Butyle, Silicone, Viton, Teflon Envelope (Special)
IVlax. operation press. 25kg/emig
Max. flow rate 4000m?/hr.set

Plate heat exchanger
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Spiral heat exchanger
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Structure

and
Principle

TYPE | (Liquid/Liquid)

EHOID ot/ ZRA/TEA S THA/OHH
ZECh 12 FA= 242 T2 »
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Hol Foll A= U7 E FUE HRZol

2 & u#o| o|R XA =of =z 2
&= 80 ozt & 23 0o
rt,
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.

2A Eoh olst thEF (Counter
(=]

%
@)
"

TYPE Il ( Condenser )

2017t 2 JH(MY £ HZAEAM), TIA L IR
o oHFlo] B32 22 BAS X25t7| Yt =7
2 JtA O] W7t 9 JiHgOoR MBS KR SFH=
2ol ol = YRR QT LMY S22 mat
ooz 27 FH 12 RS ARE So{%M 5t
HEZ AX02 SEL} KR SRX MAMS YLto| 8
o o 2 wE Un DRES 2T Y=Y Y

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 Il ( Vaporizer )

= =) =
Aol 942 2 Rujojs MM 4F0z =Y Y
SESNES
Asbt €0t ot £ 32 cerez 4% eidst

This type is suitable for reboilers 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.

10 Spiral heat exchanger



= Waste Water Cooler

Ar¥ | Specification

M Waste Water Cooler

TYPE ||| ( Liquid / Vapor )

F2 A-F710| ARSI JK7), WYl 8571 5
AB et St M2 RAlE EHlol HoE Soje 1t
Myoz o wgoz a7 12X B7Is 4
# Y72 Soi7lA B AL E Ly 2o e
I ZYRE UM EHIE0f UMD SHERS0l
BE xR ofRofR SHo USE AL Al
27 Cj2 &72 WSS,

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.

Minimum Maximum
Heat transfer area 5m? 600 m?
Temperature -40°c 400°C
Pressure Full vacuum 20kg/cnG
Application code ASME, KS, CE,

Standard material

Stainless steel, Carbon steel

Available material

Weldable Metals, Titanium, Hastelloy, etc.

= PVC Slurry Heat Exchanger

Leader Heat Exchanger | www.lhe.co.kr

= PCW Cooler(JWS)

TYPE IV ( Top Condenser )

_'?_ o
AR9| 37|15 ATtold Hus|E AHd
- 2710 HF0l MEE + Aes
J5.*°*‘310| 25 E(Top of Column)0

o Kettle) EH0ll xIE ~ UL 7IH= B
2 FUSN LMY, SHE
SHElZ 24l it
2Ho FHOM FUZN FHER LM
oF £ MR E K LA o
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.

HTJ
e
10
=
i lo

lo
i Q

Spiral heat exchanger
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COMPACT HEAT EXCHANGER

Spiral heat exchanger
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Benefits

®Vapor Condenser

ATHO|H(spiral) Eud = 2
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mReactor Cooler ..
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g2t 2/3t0f L2
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HEH2 R

2 0[8E = UCt.

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.

_ =2 B2 EHE AlF
High Total HeatTransfer Coefficient

= LIRS SMAFI7| g, Mg En 2
2 7+ 9| Mefoll of5ted z|E o R40] YO X|7| w2
452 3| FO0tEICt,

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

_XMe 29 | Low Fouling
HY RE= YU |AIE Hi2st 2
o| 2ato| M1, 2AEC steate R4
ga|Al7l= Self-Cleaning0| oiLt
(Sludge)2 =Z&tst RAo =t 53
ik,
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.
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_ 25X RE EE

Effective Usage of Temperature Difference
UX FRZ 0l50], 35| XS 2 AWK AmBE 4
A BE Ol X0l ZX Q| FHHE UG,
The transferred counter flow enables heat exchange
for even tiny temperature difference, and thus the
spiral type is optimized for saving energy.

_ &7t ®ek | Space Saving
DS SAlM 7x 7t A E(Compact)5tt
80| MEsict,
Its high-performance and optimized structure allows the
compact design and low installation cost.

x| H|

_80lgt B HA
Easy Repair & Maintenance
iR o] HH2 Yctel 7H(Coven) 2 7Y

B 4 .

fato] 2
24 A HAS
The internal checkup can be done by just opening the
cover of the both ends, which enables easy repair and

maintenance .
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m Alkali Solution Heater

1. Petroleum
a) Refinery
(@Produced water / Fresh water interchanger
2) Treated crude oil / Fresh feed water interchanger
b) Desulphurization
(@ Acid gas partial condenser (@) Stripper reboiler
c) Ethylene Oxide
(@) Effluent gas / Feed gas interchanger
d) Ethylene Glycol
(@) Reactor feed / Recycle Interchanger
@ Reactor feed heater
e)Caprolactam
f)Acrylic Fbers
() Condensing of ACN recovered from the strippers
g)Polyester
(1) Preheating of Glycol & monomer
h) Polystyrenes
(@ Preheating of strength & additives
iwpve
(1) PVC Slurry interchanger (2)VCM stripper / condenser
j)Formaldehyde
(D Formaldehyde / Methanol Interchanger
@ Product cooler / Heater
KABS/SAN

(PVapor condenser

NEpoxy
(D Resin cooler &) Condenser

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

m Waste Water Cooler

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

b) Zinc
@ Zinc solution preheater @) Zinc solution cooler

c) Ti02

3. Branch industries
a) Explosives

@ H2S04 Cooler ) UDMH Cooler

b) Waste water

@ Textile waste water @ Slurry interchanger

¢) Photographic

D Glycol cooler (@) Gelatine heater

d) Paint

(D Paint suspension cooler (2) Fatty acid heater

e) Pharmaceutical
@ Methanol / water condenser

@ Sludge interchanger 3 Nitric acid cooler

Spiral heat exchanger
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COMPACT HEAT EXCHANGER

Oblong plate & shell heat exchanger

2z

Structure

M Recuperator

Oblong Plate & S

gt MEolct, HMHE Q) & Shellofl H|5}
of EgRo| F7t EA Z0|(Ther mal
length) & X< 3 Il welded type
O|Ct. 7IAZE AMESEIX| ¥= FXOBE 12 - AMCHE 182
Compact Eu&7|0|Ct.

f Cold fluid out

T

_ Hotfluidin

" Hot fluid out

Accepting the merits of the plate-type heat exchanger
and supplementing the demerits of the multi-pipe heat
exchanger, the oblong plate & shell heat exchanger has
the heat plates, which are wrinkled in the oblong shape.
As its center part in shape of round is extended into the
oblong plate shape, the increased heat transfer length
and area revolutionarily enhance the heat transfer
efficiency. It 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.

14 Oblong plate & shell heat exchanger
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Characteristics
and Usage

m Evaporator

Leader Heat Exchanger | www.lhe.co.kr

mAIE | Specification

« Temperature :-50~600°C (Max.900°C)
« Pressure : Full Vacuum ~ 80kg/cm’G
« Material :S.5304, S.S 304L, S.S 316, S.S 316L,

Titanium, Ti-Pd, Nickel , Hastelloy, etc

« Heattransferarea  :0.3~500 m?/set

m £3 | Characteristics

=2 X £ | High Heat Transfer Efficiency

FE2 U2 Reynolds No.OIlX HEE SNGIDE SZMEA L7t CHtA dusy| 2ot
4~5HQ1 3,000~6,000 kcal/arhr'C H= .
The wrinkles of the heat transfer plates generate turbulent at a low Reynolds number, and the total
heat transfer coefficient is 3000 kcal/hr ~ 6000 keal/hr (4~5 times higher than that of the multi-pipe
heat exchanger).

_ 1LjerA | High Pressure Resistance

M MEE Alo] Y Shell &7+ Ful Welded EII0IE2Z 2| DALEAE0| 80 kg/arfGTHA| 7ts.
The fully-welded structure of the heat transfer plates and the shell allows the maximum usable
pressure up to 80 kg/cmG.

Lig A | High Thermal Resistance
JHAS ARSIX| 2E Ful Welded EFI0IBE AFR2E7} 600°C 71| AR 715,

As it is the fully-welded type not using a gasket, the available temperature is 600°C (up to 900°C in
maximum).

_ =2 Z#K | High Economical Efficiency
ChetAl A st7|of H|SH0] 7t 0] MESHH 27|7t 1/40[5t2 AotX|E2 MX| 7+ 2 A7t ZA
ZH, Ful Welded7#ZX 0|22 FI|NMO=Z 7tA IS WA|SIK| 20t RX| EHIE ZAS & 4 U

ch =5t &2l VaporE ZHIMo|| A o= EFASH Sut7t Ut

The price is lower than that of the multi-pipe heat exchanger. Its small size (1/4 of the multi-pipe heat
exchanger) reduces the 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.

| Application

:VCC Condenser, &

L l_rur Zet 84

:XH}7| Ox;l

. HFO Heater, Steam Heater, Qil Cooler, Vacuum Condenser, LPG Condenser
CEEANR - DY AEEwE I HE F|pAAH

- Chemical Industry : VOC Condenser, High Temperature & Pressure Recovery System, Ethanol Condenser

- Evaporator - Condenser - Generator - EQ/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
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COMPACT HEAT EXCHANGER

Plate coil heat exchanger

m2X | Structure
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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
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.

L\ AAASRARAYY
AR AR
} VAR
VAL
L LA

DA KARN
L %

SRR
VR

L]

o A

m Pressing Type Heating Panel

Higil

Embossing Type Dimple Type

Double Embossed

%=0| Embossing® HElZ SYMo=Z EL Vessel LHE0| Zalo|
golstct,

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

Single Embossed

st20| Embossing® HEZ Vessel Q20| Hx[7t &olatct.

As being embossed on one side, easy to assemble outside
vessels.

16
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mARE | Specification
Temperature : less than 400°c
Heattransfer area:0.2 ~ 20 y¢/pc, 500 y2/set

A10590-C Heat Recovery Cryogenic Vacuum Chamber

Cryogenic temperature control unit for
Vacuum chamber

m E%! | Characteristics

I 22 | High Heat Transfer Efficiency

Hir
rlo
ng

i 2
n

o

Plate Cail2 Sewvice Side®t Process Sded| =2 GXEASE 2 4 Ut High Serviced Side(inside
L Plate Cal)2 & HER53 Dead Pont7t A3 2 LIS XMoo Hsi 2 EHMOZ 2l 2 Aot MEA
Characteristics, A= olo A of . M (0 A, Sl G =
U 2 +2 ¥8 4 ULk, High Process Sde(Outside Plate Coil)2 £E2 ZE0| 2/st Foulingdll thet Xgtez
il Ol 2ot HF A2 ©2 4 910f Pipe Coilol HI5H MNP ER0| VS 5iCt, (2 28H)

Capacity

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

2t o - ool B B HAS Mey

=1 T o== =

e

2 quet.

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

_ E4e xf& ME | Various Option for Materials
WL A(RAD) of s S.S 304(L),SS 316(L), Tianium, Ti-PdSe| AFRIME 0| 7HS5iC)

Materials such as SS304(L), SS316(L) and Titanium Ti-Pd can be selected according to durability or corrosion
resistance.

mast Mx|ot 254 =2 | Convenient Installation, Disassembly and Assembly

2E7t Mt dx| 2 2l X0l 80l5tn Scalex1|717+ 80|58t 19 EXoR2E Vessel W - R0l &l
= o LBt Pipe Coilg MX[5t7| 02 ROz &Al M8, MX|7t 7tS5tn Vessd
Qe QKIAI Vesselofl 2igro| Za|x| 2=tk

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

0t0 F
S
oll

m Crystallizer Heater & Cooler M PVC Dryer Heating Panel
s

a3 3%, IPIBY, MAEH, INK, BT, MR, 34 =3, TN 8], AXl, 4%, 423, AB MY

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 17



COMPACT HEAT EXCHANGER

Compact Brazed heat exchanger unit
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CBX (Compact Brazed Heat Exchanger) 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.

- AAHl9] ARBZS HA3 ¥ 4 U= Compact® WS MBHLICH

- RAESTE ostn 452 JhE # 4 U= P Layoutez T4 ELICH
- CIP MZ& Service = F=loz A@zigio| 0| Lot

© LY o SE XS siEol SEMEE M) B

- 3o B A AHOY MEE ALEELICH

- olux] 242 xAstshe E23HE MEELICL

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

=R i BS= ] - 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 heatinsulation technology to minimize the energy loss.

Insulation and Piping

18
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® PUMPS

cheb 9l ZEAS HOE |n-Line SACEN 43 2E
(1750RPM7IE)E A2 5HH EHZ ot Ms7|o] =B 2 UM E
(Close—Coupled)22 A21 ZTSS ZlA 5 SIR&LICH H
I 2x= FEFoIH, e 3 Z(Shaft)2 STS316YLICE.
Hzo| £52 mjAHLIZ AlZ(Mechanical seal)8Aez X
EXE2 Ceramic/Carbon/EPDMRZE T4 EL|CH Z(1
A& Y3116 bar, R DA 2=:120C

The circulation pump for heating or hot tap water is in-
line electric pump driven by 4P motor(1750RPM). The
assembly of pump and motor is Close-Coupled type to minimize the noise and
vibration. Pump body is cast iron and Impeller and shaft are STS316. Pump'’s
shaft seal is the form of mechanical seal made of the combination of ceramic,
carbon and EPDM.

Max. operating pressure: 16 bar, Max. operating temperature: 120 ©

@ SENSORS & GAUGES

ZFg71719] &7 2= L AVIRE MRS AJARC Hof X STME]
£ M&5| mofEt 4 lu REPEL; ZE0| HalstEE X HELICL FR7]
719 AETO 2 L AJIRE HX[5t0] A|AH S Mol X RTMEHE ML
5| morst 4 lu TP\t AX0| HalstEE X|HELCH

Sensors and gauges such as thermometer and various indicators enable to

grasp the system control and operating conditions, and provide the convenient
operating management environment by being installed at the inlets and outlets
of the major devices.

@ CONTROL VALVES

TmeI% NAYS SHSHE

Plug Type, self cleaning .
o FIIE MFE o, JEYHEMZ2 03par HRIZ StE,
Valve Authoritye Mold 52 1afste] 7
LCHLEEE 22T EE J|EYHEAMS 0.3 barE o
o Alde], ME MY A

271 A g
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Considering the operating characteristics for the system and
heat exchangers, electrically operated 2-way control valve
with equal percentage characteristics is applied. Fluid control ratio is 50:1 or
over and the valve port is the plug type and self cleaning structure made of
stainless steel.

Calculating the size of temperature control valve for heating system, standard
pressure drop shall be considered 0.3bar or so, however, valve authority shall be
more than 20% considering control performance. The standard pressure drop of
temperature control valves for hot tap water system shall be approximately
0.3bar. However, the selection of the valve shall be done within 80% of the
calculated Cv value.

Leader Heat Exchanger | www.lhe.co.kr

@ STRAINER & VALVES

Ho U Fusty|E BE5517] Qs n
= -

Hd S 2lsl 28 fIXol 2E

For the protection of pump or heat exchanger high grade strainers shall be
installed and the various valves are installed in appropriate locations for the
easiness of the check and maintenance. The maximum operating temperature
and pressure are 16bar and 120° or over. For the secondary, 10 or 20bar
standard valves shall be applied.

® CONTROLLER

W Y SESNEAS maf3tol HOS A0l 4% ABMARL ASLE £
Hue U ANl YR|ES MBLOSM T /Y SI2EN O
2t A A TR| YO L{R| TS BB

The controller is to realize the most optimal heating and hot tap water
temperature control, smooth system management and energy saving by
adopting the high quality sensors, automatic temperature control valve and
optimized control algorithm considering the heating and hot tap water operating
conditions.

@ HEAT EXCHANGER
sl JHANA BEHDHIIE EEOE HUSH A8 IS BTN
HEInETIS ASY 4E ALt

Gasketed plate heat exchangers shall be the standard selection, however,
brazed plate heat exchangers can be applied for small capacity units.

Gasketed plate heat exchanger
- Plate Material : ANSI 316, 0.6t or over
- Gasket : EPDM, 140°C max. at 24 bar
- Design pressure : 16 bar (District Cooling)

£

Brazed plate heat exchanger
- Plate Material : ANSI 316, 0.4t or over *
- Filler : Copper 99.9% or over
- Max. operating temperature : 30 bar
- Max. design pressure : 185°C

Compact brazed heat exchanger unit 19



COMPACT HEAT EXCHANGER

Special type Gas heat exchanger

Characteristics
& Usage

m Plate Coil Type

Plate Coil Type Gas Coder= Dimple Type Plate
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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.
x Design Temperature : -40 ~400'c

m Welded Type

1
7l = 5t0] Blockslste ¥EHS Oy 8%

o
un

B,
aS et 2L Elementel CiE S 42 2
S0 matA Elementl ME, SH, NSS MY @
4 9tk HY 32 Systemol F2 AIBEH Fi2 W
2, 8250 THo= BEY 4 Ut

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 condensation.

20 Gas heat exchanger
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Air Preheater

m £/ | Characteristics

=2 81 ®¥2 2¢%x | High Efficiency and Low Fouling Rate
Element PlateS I, @A SOl WHOZ XIAH5HH Tube Typed HI5HH AHoZ =2 HE &S &/ 92 &+
QI LHE o] mHEd ol OJ5t0 APHSES JIX| 1 Y2 TR Gasoll theto] M2 2E 2 K|St
As manufacturing the element plates in the methods of wave form and concavo-convex, this type of heat exchanger
can get comparatively high heat efficiency, and maintain a low fouling rate for gas due to its self-cleansing function by
the internal wave form.

2 A3i3t | Light and Compact Design
SUst 8X9| Tube Type| HISHH MHHX0| 310 HUZE0| F=5 AAE + U7| 20| 2 A3 Zolatct,
Its larger heat transfer area and higher heat transfer rate, compared to the tube type of the same size, allow light and
compact design.

Chekst xfZ! MEeH | Various Options for Material
9l diol Xo| e ME HAto| met Ciekst Z|M o) AR S MEYE 2 Qirt

o= =2 T M
lec

You can select the optimized matenal according to temperatures, components and figures of the heat-absorbing and
heat-emitting parts.

120 =& | Applicable to High Temperature
120 istoi= 2200 X2 WEZ MEZ MYsiH SWHE 26| 2 + A= T2 E 4=k
It is designed to have a structure that can absorb heat expansion sufficiently by selecting a heat-resistant steel material
against high temperature.

ZHe|st 2 | Wide Range of Applications
Zef o 7IMh 7IM meEvlel MeSnt 52 MY Hl5tH e 8 TR FH IS S8 4 AUt
It can be widely applied to variety of area with high-efficiency conditions, compared with the existing low-efficient and
narrow-applicable gas-to-gas heat exchangers.

2 \Application

- z's%‘E% P EEE, GXEE, AR, #E2

28 : E"”L’Ei AZzAzE

= E”‘IEQ D AEAA 2R F0jA 2FHR29| FHIIJtA oE

- Hi7[7IAX 2|8  WEE ES8, WAUK|IE, WA HM HIIIJ—” 7 |7tA S 8

- A28 HokAZE My7| AR SISIZUE S

- For Industrial Furnaces : Hot Blast Stove, Heat Treatment Fumace, Annealing Fumace, Soaking Pit

- For Drying Furnaces : Paint Drying Furnace, Food Drying Fumace

- For Deodorizing Furnaces : Direct-Combustion-Typed Deodorizing Fumace, Pre-heating Odious Gas in Deodorizing Fumace

- For Treatment of Exhaust Gas : Protecting Bag Filter, Preventing White Smoke, Recollecting Exhaust Gas,
Weaving Industry, Dying, Paper Manufacturing

- For Incinerating Furnace : Incinerating Fumace for Waste Liquid, Waste Incinerating Furnace

- For Chemical Plants

|

\l
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COMPACT HEAT EXCHANGER

Special type Mist & dust collector

EM
- O

Characteristics

Mist & Dust collectore Cyclonedl Zm2t7|o| de|S HE s M2 Mgl & 717IZ M H7tA Fof Mist 2
DustE SFAAM £22 UXE A CE F0f MistE CyclorediM 21X S F0 AXIE IH TS0 Hi7FA
59| Dust ¥ 2 g+E &I|xor &l E8d MEolct,

As a combined device of a new concept that the principle of the heat exchanger is applied to the cyclone, the mist &
dust collector revolutionarily increases collecting rate of dust and mist in exhaust gas by condensing them and thus
enlarging moisture particles with rotation in the cyclone.

m 3rd Mist & Dust Collector m Mist & Dust Collector

Gas D
—
Nz :60~65%, 02:13~15%
e | C02:20~25%
€02 20~25%, dust:5mg/m3 e *= | Dust: 20~100mg/m3
ATIEQ " |H20: 5vol% rs | [H0:20-%v0l% |
e - Rl | £ 55-75C, I 20immA
’/ Scrubber 3 57,000m/hr
e CHW —=— CHW ~—
CHW ~=— CHW — CHW—=
CHW—=
u u + Condensate 4 Condensate
Gas Cooler(Final Condenser) 2nd Mist & Dust Collector 1st Mist & Dust Collector

H Ce MZ L MEE FX| (Mist & Dust Collector P &D )

22 Mist & Dust collector



LHE Gaskets
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SIARS ChSEH AteiEolol MR el B
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Our company is a top leader of rubber gasket for Plate Heat Exchangers used in diversified industries.
Automotives, shipbuildings, marine, heavy industries, steel works, power plants, chemical plants, food
industries & etc. require excellent durability of gaskets due to their highest operation ratio.

We can provide total solution to our customers with rich experiences in PHE GASKET MARKET.

Gaskets 23



COMPACT HEAT EXCHANGER

LHE Gaskets

Comparative Properties of Rubbers

Heat and QOil Resistance of Elastomers ASTM Classifications
D1418 ERR, EPDM IR NBR HNBR FKM F/MQ ACM CR CSM NR
- D2000 DA AA BF BF HK FK DH BC CE AA
!l il Density, Mg n? 0.86 092 1.00 1.00 185 147 109 123 1.10 093
= Hardness,Shore A 7590 70-80 758 7585 6095 4070 4090 20195 4595 20-90
Typical Tensile Strength
Pure Gum, Mpa 3 10 7 13 14 - 3 21 14 21
Reinforced, Mpa 21 14 14 24 14 10 12 21 19 21
Resilience
Room Temp. VG L G G L G L VG G E
Hot VG VG G G VG VG VG VG G E
FKM : fluorocarbon Resistance to
FVMQ : fluorosilicone Tear G G F F F P P G F E
H-NBR: hydrogenated nitrile Abrasion G G G G G P F-P E E E
EPDM : ethylene propylene terpolymer Compression Set VG F G G V6 VG G FG F G
NBR: acrylonitrile butadiene Weathering E VG FG VG E E E E E E
IIR : Butyl Oxidation E E G E 0 E E VG E G
ACM : POIyaCryIic Ozone E G P \G 0 E G VG 0 P
CR: Neoprene Tgmperature Range
CSM:: Hypalon High Temp. E G VG VG 0 0 E G VG
NR: Natural Rubber Low Temp. . . E G G G P-G 0 P G F E
Aqueous Fluid Resistance
Dilute Acid E E G G E E F-P VG E E
Conc.Acid G E G G E G FP G E F-G
Wiater E VG F-G G VG VG P G G VG
Organic Fluid Resistance
Aliphatic(A) P p E E E E E G P
Oxygenated(B) G G P P P-G P P P P F
Chlorinated(C) P P P-F P-F E G P P-F P-F p
Aromatic(D) p P G G E E F-P F F-G p
Fuels(E) P P E E E E G G E p
Fats and Qils(F) G VG E E E E VG G G P-G
Permeability F-P VL L L L F L L L F
Flame Resistance P P P P G G P G F-G P
Dielectric Properties E GE P P G G F-P VG E E

Keyto Ratings O =Outstanding E =Excellent VG=VeryGood G =Good F =Fair P =Poor L=Low VL=VeryLow
Footnotes A=hexane,isooctane,etc B = acetone,methyl-ethyl ketone,etc C = chloroform,perchlorethylene,etc
D =toluene,xylene,etc E = kerosene,gasoline,etc F =animal and vegetable product
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Physical Properties

Material analysis :

Simulation test °

Traceability -
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Lab Service

oM AR AN E 7tASS] AXfQl TR O S2|H HEHE E2 FA59 |7|,27(29 24
2 28 0523A-E Sall il olE0| Jks st

Our lab facilities have capability of testing rubber physical properties, analyzing organic & inorganic
materials in fluids and predicting durability of gasket by simulation tester.

17 .. [180,. [800/. [O7:00
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: - All batches of rubber compounds are efficiently inspected by proper
] : -~ equipment and controlled statistically. All the processes are under
© = o quality control system.

HAH0IE, MM 247, HAIZ0tE| T2l FRMVISoZ I
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Scanning electronic microscope, FTIR, TGA, PGC & etc can detect and analyze unknown materials
which come out during operation of PHE.

"'EI’Ho I5f01 FIMez ZE EHYO AT kA= F71Xel
A

E1= A@E?j% T AW T|o| M7t oFt AAX|of 2HSA A
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For reliability of gasket we perform the simulation test of all types
periodically.

All the test conditions are calculated thru actual results of PHE
operations and the tests are performed under severer design condition.

2x171

oixx Traceability
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COMPACT HEAT EXCHANGER

Quality
Management System
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LHE is offering high quality service in order to satisfy the customers and we constructed quality

management system according to the ISO 9001:2000 standard acquired.

We are performing heat plate crack detection system by using “vacuum leak detecting technology”.

B>

7lgd+

R & D Center
= 7

LHEE 7274 S 485 o

=& Compactd Eud|E L5tz
We speed up research development together Wlth establlshment of techn
develop high efficiency compact type of heat exchanger and we accumula
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Certificates
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= Cad

= Heat Plate Leak Detection System

= Pilot Testing Room
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Reference data
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To select a high efficient heat exchanger suitable for the special purposes, operational temperature, pressure, physical
properties of the fluids, limitation of the installation space, and maintenance requirements should be considered.

The properties of the fluids are the basic standards for the selection, but economic factors such as operational and
maintenance costs shall be considered as well. We, LHE Co., Ltd. always welcome your request for selecting the most
suitable heat exchanger meeting your requirement.

Plate & Frame Spiral Oblong Plate & Shell Plate Coil
Heat Exchanger Heat Exchanger Heat Exchanger Heat Exchanger

Performance Data
Pressure range (F .V to kg/ eitG) 26 20 80 12
Temperature range (°c) -30t0 180 -40t0 400 -50 t0 600 -30t0 400
Service
Llquid / Liquid 1 1 1 2
Gas / Liquid 2-3% 1-3 % 1-3 % 1-3 %
Gas / Gas 2-3% 2-3 % 2-3 % 1-3 %
Condensation 1-3 % 1-3 % 1-3 % 1-3 %
Vaporization 2-3% 1-3 % 1-3 % 2-3 %
Nature of Media
Corrosive 1 3 2 2
Aggressive 3 2 3 3
Viscous 1 1 1 1
Heat sensitive 1 1 1 2
Hostile reactions 3 2 2 2
Fibrous 4 1 4 1
Slurries and suspensions 3 1 3 1
Fouling 1 1 2 1
Inspection
Corrosion A A 3] A
Leakage A A A A
Fouling A A B B
Maintenance
Mechanical cleaning A A B B
Modification A C C C
Repair A (A) A A

1 Usually best choice 4 Seldom best choice *Depending on Operating pressure, gas vapor density etc.

2 Often best choice A Both sides

3 Sometimes best choice B One side

C Noside
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Plate & Frame

Heat Exchanger
Surface area per unit ( m?) 0~2,000
Liquid flow rates per unit ( m¥h) 3400
Suitable for Liquid condensate,
steam, ail, etc

Normal k with normal deposits1) ( kcal/ mzh°c)

Spiral
Heat Exchanger
0~600
720

Liquid oil, steam,
vapors(one side), boiling
liquids,gasfair), etc

Leader Heat Exchanger | www.lhe.co.kr

Oblong Plate & Shell Plate Coil
Heat Exchanger Heat Exchanger
0~500 0~500
1,500 3,500

Liquid oil, condensate,
steam, vapors,

Liquid oil, steam,
vapors, gas(air), etc

water 2,500 ~6,000 1,700~ 4,000
water solution, 50 ¢St 600 ~ 1,500 500~ 1,100
mineral oil, 50 ¢St 250~ 1,000 200~500
organics, I~10 ¢S4 700~2,100 300~ 1,500
Channel spacing (mm) 16~6.0 5~28
Plate gauge (mm) 04~10 18~40
Materials available

Stainless steel 18 8 O @)
Stainless steel 18/10/2.5 O O
Titanium , Ti-Pd @) @)

Cu, Ni, Albrass O -
Monel @) O
Others O O
Over-all dimensions nozzles excluded

width, smallest ~ biggest unit (m) 01~10 02~20
length, smallest ~ biggest unit (m) 02~36 1.0~200
height, smallest ~ biggest unit (m) 03~40 05~28
diameter, smallest ~ biggest4 unit (m) 025~25

gasfair), etc
2,650~ 5,700 500~ 1,700
650 ~ 1,600 400 ~800
260~ 1,100 200~ 300
750~2,200 300~ 1,200
25-~35 10~100
06~08 15~35

@) @)

@) @)

@) @)

@) @)

@) @)

@) @)
0.19~10 02~15
0.19~20 05~50
03~25 1.0~6.0
02~10

1) Values normally reached when, from economic point of view the most favorable pressure drop can be utilized.

Volume

Mass
Density
Pressure

Heat

Latent heat

Specific heat

Heat flow rate
Conductivity

Heat transfer coefficient
Overall

Dynamic viscosity

Ton of refrigeration

1 mP=35.3 cu.ft

1 mP=264.2 gallon
1kg=2.2051b

1 kg/ m*=0.0624 Ib/cu.ft

1kg/ m=14.223 psi

1 kg/ m*=0098 MPa

1 keal =3.968 BTU
1kcal=4.187 kJ

1 keal/kg=1.80 BTU/Ib

1 keal/kg‘c=1BTU/Ib°F

1 keal/h=3.968 BTU/h

1 keal/mh°c =0.672 BTU/ft h*
1 keal/ m?h°c =0.205 BTU/ft h°F
1 keal/ mth°’C =1.163W/m*°C
1 kg/mh=0.278 cP

1 RT=3320 keal

Tcuft=16.04 m?

1 gallon=0.0283 m?
11b=0.454 kg

1 Ib/cu.ft=16.02 kg/ m®

1 psi=0.0703 kg/ i

1 MPa =10.197 kg/cn?

1 BTU=0.252 kcal

1 kJ=0.2388 keal

1 BTU/Ib = 0.556 keal/kg
1BTU/Ib°F =1 keal/kgc
1BTU/h=0.252 keal/h
BTU/fth°E =1.488 keal/mhc
1 BTU/ft" h°F =4.882 keal/ m*h°C
1 W/ m?°C =086 keal/ m*h°C
1 ¢P=3.6kg/mh

1 US RT =3024 kcal

Plate heat exchanger 29
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