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Plate Heat Exchangers
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Why use a plate heat exchanger?
The advantages of the plate heat exchanger
begin with its design. Plate heat exchangers, or
PHEs, deliver greater efficiency, lower cost,
easier cleaning and maintenance, and closer
approach temperatures than any other heat
transfer technology. Compared to spiral and
shell-and-tube heat exchangers, PHEs of similar
capacity also take up little floor space and are
easy to expand. The vertical swing-out plates
allow you to pack thousands of square feet of
heat transfer area into a small space, while still
allowing room for future growth. Each unit built
by Kaori is design and pressure tested following
ASME standard.
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Flow arrangements

While hot and cold fluids flow in opposite directions
across a single plate, the flow pattern between
plates can vary. Plate heat exchanger flow patterns
can be single or multi-pass. A single-pass
arrangement means each fluid flows in the same
respective direction across all the plates in the
unit. A multi-pass arrangementis designed so
fluids can change their respective flow directions.
Single-pass units are suitable for most applications,
but very low flow rates or extremely close-approach
temperatures may call forthe multi-pass con-
figuration.

PLATE HEAT EXCHANGE
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for most application.
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Multi-pass arrangement for application with low
flow rates or close-approach temperatures.
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High Efficiency Heat Transfer
Performance

The embossed pattern of the Mueller Accu-Therm
heat transfer plates promotes high turbulence at
low fluid velocities. The high turbulence resultsin
very high heat transfer coefficients. "U" values of
2,000 and greater are common.

Reduced Fouling

The Accu-Therm plate heat exchanger's high
turbulence, uniform fluid flow, and smooth plate
surface reduce fouling and the need for frequent
cleaning.

Compact Size

Because of the high thermal efficiency and high
surface density, the plate heat exchanger requires
1/5 to 1/2 less floor space than other types of
equivalent-duty heat transfer equipment. You can
also service and maintain the plate heat exchanger
in the same area it occupies when in operation.

Easy to Inspect and Clean

By simply removing the compression bolts and
sliding away the movable end frame, you can
visually inspect every square inch of the plate heat
transfer surface. The unit also lends itself to easy
and economical clean-in-place (CIP) procedures
because the amount of retained liquid is very low.

True Counterflow

In the plate heat exchanger, fluids flow in opposite
directions, resulting in greater effective tempera-
ture differences. This reduces the amount of heat
transfer surface required.

Close-Approach Temperatures

An important factor in regeneration and heat
recovery applications is the approach tempera-
tures of the heat transfer media. In the Accu-
Therm, very close-approach temperatures of
0.5-1.0°C are possible because of the true counter-
flow and high heat transfer efficiency of the plates.
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Plate Heat Exchanger Benifits
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Plate Heat Exchanger Benifits

Multiple Duties With a Single Unit

It is possible to heat or cool two or more fluids
within the same unit by simply installing inter-
mediate divider sections between the heat
transfer plates.

Lower Cost

Plate heat exchangers are generally more econo-
mical than other types of equivalent-duty heat
exchangers due to the higher thermal efficiency
and lower manufacturing costs of plate heat
exchangers.

Lightweight

The plate heat exchanger is lighterin total weight
than other types of heat exchangers because of
reduced liquid volume and less surface area for a
given application.

Expandable

The expandable feature of the plate heat
exchanger protects your investment. If your heat
transfer requirements change, your plate heat
exchanger will not become obsolete. Instead, you
can adjust the unit's thermal performance by
releasing the compression bolts, rolling back the
end frame, and adding or removing heat transfer
plates.

High Viscosity Applications

Because the plate heat exchanger induces
turbulence at low fluid velocities, it has practical
application for high viscosity fluids.

Cross Contamination Eliminated

In the plate heat exchanger, each medium is
individually gasketed. The space between gaskets
is vented to atmosphere, eliminating the possibility
of any cross contamination of fluids. This feature
makes the plate heat exchanger especially ideal
for applications where product contamination
cannot be tolerated.
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PlateHeat Exchanger Construction

Most Extensive Selection

Kaori offers an extensive selection of plate heat
exchangers. The single plate heat transfer surface
area is available in sizes from less than 0.02 to more
than 3.0 square meters. This broad selection of
sizes, combined with multiple embossed patterns
and varying flow capacities, guarantees the best
technical solution to satisfy heating or cooling
requirements.

High Flow Rates

Flows up to 60,000 LPM are possible with the largest
plate heat exchanger. This high flow capacity generally
eliminates the need for multiple units in large flow
applications, greatly reducing installation costs.

Frame Assembly
The frame assembly is a heavy-duty construction,
built to very strict tolerances. This ensures optimum

plate pack compression and leak prevention.

PLATE HEAT EXCHANGER CONSTRUCTION

% #&4f Support Column

B #E) Roller Assembly

% 5 Plates

TZEEE Lower Guide Rail

DN E 12+ Compression Bolt

O fFZE R Moveable End Frame

B Gaskets 218818 Upper Guide Rail

E EZ M Fixed End Frame
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Plate Heat Exchanger Construction

More Square Feet of Heat Transfer

Surface

Asingle unit can have up to 2400
square meters of heat transfer
surface. This extensive surface
area, combined with high thermal
efficiency, offers potential for
tremendous heat transfer capacity.

Heat Transfer Plate

The plate heat exchanger is a precision-enginearad,
high-guality plate. Its performance criteria Include
criteria Include high thermal efficiency, uniform fluid
distribution, minimal fouling, clean operation, and
sultability for full differential pressure.

Gaskets

Gaskets are designed to positively locate in gasket
grooves. Also, gaskets are fabricated of carefully
selected compositions to ensure trouble - free
performance. The snap-in Performance (available
on most models) is useful for easy gasket remaval
and replacemeant.

Connections
The studded port is the standard w 2
construction on all but the smallest ' 5
unit. This design provides absolute
protection for heat transfer plates
under all pipe loading conditions.
In addition, all studdedports can
be fully lined to protect against
erosion of frame materia | and
corrosion of heat transfer plates.

Lap-joint, weld-neck, and ferrule
connections are available,

Shrouds

Durable shrouds are option on all units, These
shrouds These shrouds protect plates and gaskets
and help to maintain a clean, distinctive appearance
for the life of the heat exchanger.

Nameplate

Each KAOR| PHE is provided with a nameplate,
placed on the outside of the fixed plate. The plate
showing the company, serial number, type, material,
A value, design and testing pressure, working
temparature and manufacturing date,

Inspection and Testing

The unit is subjected to rigorous quality assurance
Inspections. For example, to ensure all units are
leak tight under all possible operating conditions,
each circuit is independently tested at full design
pressure with the other circuit open to atmosphere.
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Phosphate tank heaters, seal water coolers, plating
solution cooling, paint heating, welder water cooling,
induction heater cooling, hydraulle oil coolers, quench
oil heat exchangers, and cooling tower isolation.
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Brine cooling, water heating, and wort cooling, Caustic
soda coolers, acid coclers, hydrogen gas coolers, and
brine heaters and coolers.
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Process interchangers, brine heating and cooling,
salt refining, process water isolation vapeor
condensers, acid healing and cooling, and
gas scrubber heaters and coolers,
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Sugar refining, fructose solution heating and

cooling, whiskey recuperators, yeast coolers,

starch coolers and heaters, corn syrup cooling,

and edible-oil heaters and coolers.
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Digester heaters, blowdown llguor coolers, caustic soda
coolars, boiler blowdown heat recovery, white water, and
black liguor heating.
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: Seawater isolation/exchanger.
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Quench oil coolers, plating heaters and coolers,

anodizer heaters and coolers, strike solution

coaling, and pickling tenk heating.
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Qil refining, natural gas processing, offshora
drilling, and petrochemical processing.
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Auxiliary cooling circult Isolation, condenser
water isolalion, cogeneration applications,
geothermal applications, refuse buming
applications, lubrication oil cooling, and diesel
angine cooling and heat recovery,

Applications
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[ Heat recovery, caustic solution heating and cooling,
washers, and dye concentrate heating.
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Scrubber coolers, |acket water coolers, slab induction heating
coolars, hydraulic oil cooling, mold waler cooling, refractory
liner cooling, roll il cooling, and cooling of continuous casting
installations.
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HEHIMRE BT BEREN - SRR - SEANRESR
 EEEINEA R BED Bk MERE . SIERHRE R
EEDEHERE - SEMER - REETE - BERNBRE -
Cooling tower isolation, free cooling, heat pump systems,
thermal storage systems, condenser water heat recovery,
district heating and cooling, seawater isolation, geothermal
heating, engine cooling, lube oil cooling, fuel oil heating,
generator cooling, and heating water with steam.
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Our customers and actual business achievement
Taiwan (Muclear) Power Plant, Taiwan Sugar Corp., Taiwan
Tobacco and Liquor Corp., China Steel Corp., China Ship-
building Corp.. China Petroleum Corp., Chuanen Company.
Tamsui Mackay Memorial Hospital, Heindan Tzu Chi Hospital,
Veteran Genearal Hospital and Biological Technology Center,
Mational Taiwan University Hospital, Nankang Station of Three
Rallways, Changhua Show Chwan Memorial Hospital, Tainan
Historical Museum, Social Science Building of Academia
Sinica, Formosa Plastics Enterprise, Allied Material Technology
Corp., Kinsus Interconnect Technology Corp., Toppan Chinghwa
Electronics, # 12 Factary of TSMC, # 7 Factory of UMC, Honhai
Enterprise, ASE Chungli Factory, HannStar Yangmei Factory,
PraMOS Technologies at Central Industrial Park, Takahashi
Inc. at Central Industrial Park, Mosel Vitelic Inc. at Southern
Industrial Park, Chimei Inc. at Southern Industrial Park, Texas
Instrument, ChipMOS Technologies at Hsinchu Industrial Park,
Chin Poon Industrial, King cat Food, President Food, Weichuan
Faood, Far Easl Textile, Pingtong Ocean Museum, Taipel Ocean
Museum, Ta Shee Resort, Tien Lai Spring Resort, Taipei Jen-ai
Dibao of Hung Sheng Construction, National Taiwan University,
Mational Chiao Tung University, National Chilayl University,
Industrial Technology Research Institute, Muclear Energy
Research Institute, Chung - shan Institute of Science and
Technology etc.
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Laser Semi-Welded Module

Background

In the past no satisfying solution was offered using gasketed
plate heat exchangers for special process conditions or
aggressive media. The limitation was always the gasket
material. For this reason, the Kaori plate heat exchanger
program was made available in a laser welded configuration,
also taking into account en-vironmental and safety
requirements.

Working Principle

Two heat exchanger plates are welded together to a gas-
tight module by means of laser technology. Bydoing this,
a flow channel for the aggressive (or the gasket attacking
media) is built, which is hermetically closed to the outside.
Only two ring gaskets, made of high resistant material
located in the port holes between two welded modules,
are in contact with the aggressive media.

In spite of the use of welded modules, the pr oven
flexibillty of plats heat exchangers is maintained. Byadding
or changing modules, the heat exchanger capacity can
be adjusted to the individual requirements. The laser welded
modules can be used for temperatures from -40°C + 170°C,
and for pressures up to 25 bar.

Advantages

- Compact design, low weight, High flexbillty.

- Gasketed heat transfer surface easy to clean.
+ Low hold-up volume.

- Excellent heat transfer coefficient.

+ High corrosion resistance.

* Minimum risk for leakages.

+ Flexible capacity extension.

- Quick and low cost installation.

LASER SEMI-WELDED CONSTRUCTION

sange

Service medium

E 5= EMBEE 8
Closed gap by laser weld

FERIER

Critical (aggressive) medium

i BEIRE

Laser weld

4 IR EE
Plate gasket

7 OIRBIBE(E22E)
Ring gasket
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PLATE TYPE CORRUGATION DEPTH, t, (mm) CORRUGATION ANGLE A

PLATE THICKNESS, S (mm)

A
— a

'
D s

& 1@ & @
Power Line PL 2...2.5 0.5...0.8 30° -
Standard Line SL 3.5..4 0.5...0.8 30° 60°

PR B B8 Laser Semi-Welded Plate Material
ZEME

BE
THICKNESS

AR
SPECIAL MATERIALS
1.4529
1.4539 (UNS N08904)
1.4541 (AISI 321)
1.4547 (SMO 254)
2.4068 Alloy 201
2.4602 Hastelloy C-22
2.4610 Hastelloy C-4
2.4819 Hastelloy C-276
2.4858 Alloy 825
3.7025 Titanium Gr. 1

FARE R22/ R134a /NH 3 4348 K ik oy o FE
Laser Semi-Welded in R22 / R134a /NH3 Refrigeration Application

i = 56 E] BR1E
TEMPERATURE RANGE GASKET MATERIAL

STANDARD MATERIALS THICKNESS

1.4301 (AISI304)
1.4404 (AIS]316L)
1.4571 (AISI 316Ti)

0.5mm~0.8 mm

0.6 mm~0.8 mm

R22/R134a/Ammonia

FEIER -40°C to -20°C NBR-LT/CR-LT
Evaporator >-20°C CR-NT/CR-HT
5 BEER <130°C CR-HT
Condenser 130°C to 150°C HNBR
I <130°C CR-HT
Desuperheater 130°C to 150°C HNBR
HTaleE <110°C NBR

Oil Cooler 110°C to 150°C HNBR

PRI R

Laser Semi-Welded Plate Types
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Plate type TL 90 150 400 250 500 650 850
Port hole (DN) 40 40 80 100 100 200 200
Length (mm) 721 981 1383 1014 1495 1495 2034
Width (mm) 244 244 369 437 437 586 586
Length / Width 2.95 4.02 3.75 2.32 3.42 2.55 3.47
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Large Selection of Plates Available
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Competitive plate heat exchanger
designs claim wide-gap advantages,
but pinch points in their design can
block flow and create slurry buildup.
The Free-Flow's channels handle
bigger particles and require less
maintenance because they are a
constant width.

FREE-FLOW PLATES
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L.--Xclusive Free-Flow Design

Free-Flow

Competition

270(cm)
[ | 5 |!:': .
o 240(cm)
£ "\“‘u | 210(cm)
4 ﬁw o
E 5,?' :—:. 180(cm)
AR e
Rt o 150(cm)
| HEREEEEr |
£ ! frrrr ey 120(cm)
E | R
£ BrEEELS 90 (cm)
= o 5 K EE
= EE_' i s e B s e
- E = 60 (cm)
o B
= A= -k 30 (cm)
i
ATI161FF AT40FF
FREE-FLOW CONNECTIONS AND PRESSURES
MODEL STUDDED PORT SIZE* (in.) OPERATING PRESSURES*
AT40FF 4 up to 150 psig (11.3 bar)(10.5kg/cm?)
AT184FF 8 up to 86 psig (6.9 bar)(6kg/cm?)

* Standard studded port-type connections provide maximum cost effectiveness and are available from stock.
Lap joint and weld-neck flanged connections are available at additional cost with longer delivery.

+ Temperatures up to 300°F (148.90°C) are available on all models.
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Specifications and Material

MODEL HEIGHT (mm) WIDTH (mm) LELYG?I'II-?/(\nI;m) C?S)EEE(IT%E?N
AT4 660 186 305~501 1
AT10 914 279 368~1283 2
AT20 1346 441 508~4048 3
AT405 1346 533 521~4061 4
AT40 1724 533 860~4061 4
AT805 1603 749 879~4080 6
AT80 2162 749 879~4080 6
AT40FF 1784 686 860~4061 4
AT184FF 2162 749 879~4080 8
ATX150 2662 876 861~4712 10
MODEL HEIGHT (mm) WIDTH (mm) LEL\{;PT'S':‘n';m) C%Eﬁ%ii‘?”
KRO02 - BR 0.02 320 180 125~500 1
FPO04 - FP0O8 460 ~ 800 160 150~600 1
FP14 - FP20 837 ~ 1066 310 250~1000 2
KRO5 ~ FP0O5 ~ FPO9 532 /562 -~ 827 / 857 200 250~1000 1
KR10 - FP10 ~ FP16 ~ FP22 732 ~932 -~ 1132 310 250~1000 2
FP19 1080 440 500~2500 3/4
KR206 - FP205 - FP206 1157 470/480 500~2500 4
FP31 -~ FP40 - FP50 - FP71 1332 - 1579~ 1826 ~ 2320 | 460/480 500~3000 4
FP41 - FP60 ~ FP80 1470 ~ 1835 ~ 2200 610/620 500~4000 6
FP42 - FP62 - FP82 - FP112 | 1470~ 1835~ 2200 ~ 2687 | 610/620 500~4000 6
FP405 1370 760/770 500~4000 8
FP70 ~ FP100 - FP130 1730 ~ 2090 ~ 2460 760/770 500~4000 8
FP81 -~ FP120 - FP160 ~ FP190 | 1928 - 2317 ~ 2705 ~ 3097 980 1780~5280 12
FP150 - FP200 - FP250 - FP300| 2543 ~ 2898 - 3253 - 3608 1370 1980~5980 20
FP16M 902 320 250~1000 2
FP205M 1107 470 500~2500 4
FP62M -~ FP60M 1835 610 500~4000 6
FP100M 2090 760 500~4000 8
FP405M 1370 760 500~4000 8
Based on selection : Design pressure up to 350 psi (24.6kg/cm”®) (full differential pressure rating).
Design temperature up to 410°F (210°C ).
ASME code standard available.
MATERIALS OF CONSTRUCTION
PLATES GASKETS
Stainless Steel 304 Nitrile (NBR)
Stainless Steel 316 ~ 316L Ethylene Propylene Rubber (EPDM)
Titanium (Gr.1) Viton (FKM)
Avesta 254 SMO Butyl (Resin Cured)
Hastelloy C-276 Hypalon
Stainless Steel 904L Silicone

12
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Pattern and Safety Design
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welding line

1pair of plates(welded 2 x 0.35mm)
turned by 180

Platte 1(0.35mm)  Plate 2(0.35mm)
Gaskets

13
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Hyg1emc Design Heat Exchanger
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» Highest safety standards
 First class surface finish of material used
* 100%-drainability possible
» Gaskets according to hygienic design
* High temperature resistance
(e.g. for steam sterilization)
» Very suitable for CIP and SIP
* Durable and easy to maintain
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Ship-building Applications
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Marine Gas Oil Cooling System (MGO)
BEZEPCHRM - (£ PLC #H - IERBEN TIF&RMA -
ZEBELE > BEERBHI -

Marine water
chiller
] #

. i

s
e
i
i Ty

Plate heat
e

xchanger I
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s FSRBET R EIRELRE

* L EfR%E RS-232 » RS-485 i i@ f5 A RE LA ©

- i EME MODBUS (ASCII/RTU) Z@EAKE » O
BHRREARB R KIBRDERRERLIF -

- ERESRERBEHFZENTDEE -
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- T{ERE : 5~576 m*hr

- RERTEE : 3~75C

- mEPEH - LCDEE - PIDER]
 FEHINBRE ¢ £0.5¢C

) Eﬁﬁé% qﬂ%“pﬁ 52*{ T8
F DEZEME T*EEEF“%U/MF

o sUBA A e B

ERINARFIEE

TYERE : 1~100 m*hr

- BERTEE : 30~150°C

- mE ] - LCDEAT » PIDEEH]

- ERIBE - +1C

CEAESR RS - HERK - RS X
- IERREE > UBEERRE

TEAlR IR (BB
- T{E#RE : 1~100 m*/HR

- RERTEE : 10~160°C

- BEEEH : LCDEET - PIDEET]
- EERE : x1°C

- BREZE BT - HERK RS -~ Xt
BT RMEE  TREEEHHRE -

B ER D EAMEHE (1HRIAR)

- TYEFE : 1~576 m3/HR

- BERTEHE : 3~65C

- REREH : LCDEER - PID#EEH|

- fEE)RE : £0.5°C

- BFREZE : RRITH - REFER-
C TSEL RS - TR EERIRE -
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Complete Maintenance Service and Spare Parts
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TR 158 35 W HEAZ IR 7S
ENHERRRALREREESERINERENER  TABEREMERENE -
RIEERRRNTE » THDEBEE—BRSSLNER  ERIENRS - EESEAT » TUBESR

REMHEENI > EEHEGERIARBFEINRENARBRRREINT - ERTYERERNEIAE  £—
ENERBER  TUERBNRE - DUEFIBENEIIT » BREARKBRYR -

—RAVHEFEIRE TIFREXRIMASET - BFK - FHRSNDEFREPIME » RfIKETEEENEHRH
BERTIZR -

B R HR/IRSHAER MEBITEER (BBM)  SNATTRERPERERBERAIER (BEBER
RIEEYME) - HEFEIRAIMRS (RAEBHMRUREE ) -
RIERH - BARBTERRE - FHBITAECGE « RIBERIBINSVEDNR A /BB SIS -
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RIERTREABNGSENARERE  BREASRAARCELORE REURRARBREZFTREEN
LB (ZFARBEDTR) » LHEREECSFNENEX - PREFKARE - ST REBNYERIE -
NRTREENBIBE A FRDIFM - BRAMNBEIRMEEREMEBLNER -

RIS/ &% 5% - s

N=IE B B :
BEPA - BE: EP
BE - E-mail :
048 o 8l
iy}

N2 kcal/hr

ftE m¥hr

RE °C In Out In Out

BE kg/m?

EEEY keal/kg°C

HEERE kcal/m°C hr

ME cp

BmABEFEE Bar

55T Barg

RS EERT] Barg

BEHRE C

EEENZRHTE & =E 2 ppm BE: 2 ppm
Bt &l &
5 = = \% H X = =
;E’EETE BRI =20 B0 = =0
BEFKME

HZ%EO0EZR03-453-5931 5 IS BEANATRR

2En - o® >~ FiIE - BB

Innovation + Quality + Responsibility + Honor



~ www.kaori.com.tw
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KAORI CEFFEY
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No.5-2, Jilin N. Rd., Chung-Li District, Taoyuan City 320, Taiwan o s [N il |
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http : //www.kaori.com.tw e-mail :jim-tsai@kaori.com.tw
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