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TGT Co.is a leading heat exchanger manufacturer
in the middle east. In this catalog, we provide an
overview of our comprehensive range of heat
exchangers.
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The hidden power of heat exchange in nature

Geyser and hot spring

Groundwater percolates through porous rock into fractures deep
underground, where heat from a nearby magma chamber
superheats the pressurized water to a temperature above the
boiling point of water at surface pressure. In hot springs the rising
superheated water is cooled below the bolling point by
groundwater before reaching the surface. In geysers the
superheated water collects in underground pockets. There a
small drop in pressure caused by the release of water at the
surface flashes the superheated water into steam, which
expands and ejects a column of steam and water into the air,
When the supply of steam and hot water is exhausted, the
spouting stops and the cycle begins again.

geyser
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What is a heat exchanger?

A heat exchanger is an apparatus used to transfer heat
between two or more fluids. They are employed in both
cooling and heating processes and are widely utilized in HVAC
systems, refrigeration, ol and gas, petrochemical, power
generation, and other industries. Some common types include
plate heal exchangers, shell and tube heat exchangers, and
air-cooled heat exchangers.

Plate heat exchangers consist of a series of corrugated plates.
These plates, typically made from stainless steel, form sealed
channels when joined with specialized rubber gaskets. The
unique pattern of the plates induces turbulence in the flow
even at veny low Reynolds numbers. Consequently, the heat
transfer coefficient is significantly enhanced compared to
plain channels and tubes. However, this increase in heat
transfer comes at the cost of higher pressure drop. The
improved heat transfer coefficient results in a substantial
reduction in heat exchanger size compared to traditional shell
and tube exchangers. Additionally, the increased shear stress
on the plates reduces the rate of fouling formation.

Importance of plate in heat exchangers

Plate heat exchangers using comugated plates guarantee the
highest level of heat transfer for heat exchange between two
fluids. Due to the wide heat transfer surface, due to the very
low thickness of the plates and the very turbulent flow caused
by the wavy plates, the plate heat exchangers have the
highest thermal efficiency and the smallest occupied volume
armong other heat exchangers. All these features have made
plate heat exchangers the most modern and optimal heat
transfer technology in the 21st century.
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What is a plate heat exchanger ang
what are its applications in industry”
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Pioneering PHE design: A tailored software solution

Cine of the most crtical technical areas in the production of PHES is the ability to simulate
processes and design these exchangers accurately and efficiently. Currently, this
capability is limited to a few countries.

It is essential to note that the wrong choice of a PHE and an inaccurate or inefficient
design, due to the use of unsuitable software or inaccurate calculations, can lead to
increased costs, production disruptions, and even collateral damage — if there is a
hazardous fluid in the exchanger.

TGT Company, based on the indigenous knowledge developed within the company, has
been able to develop a specialized software for designing vanous types of PHEs for the
first time in the Middle East, placing it alongside the world’s pioneers in this field.

TGT: Pioneering integrated manufacturing of PHEs

As Iran's pioneer in PHE manufacturing, TGT proudly offers a wide range of these
exchangers in various sizes, from small to exceptionally large, to cater 1o our diverse
clientele. Relying on our indigenous knowledge and technology, we have successfully
engineered a heat exchanger measuring 5.4 x 1.7 x 7.08 meters with a capacity of 5,000
cubic meters per hour, a remarkable and significant achievement in this industry.

Many global heat exchanger manufacturers, constrained by technological limitations,
outsource a significant portion of their components to third-party suppliers. TGT takes
pride in the fact that all our products are entirely designed and manufactured in-house.
Consistent and superior product quality is a hallmark of our integrated manufacturing
process.

TGT's expertise across all components of PHEs positions us as a leading authority,
providing specialized technical support for every aspect of these exchangers. By offering
solutions to problems encountered even in exchangers manufactured by other
companies, we reaffirm our commitment Lo delivenng exceptional service.
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Dr. Farshedianfar's prominent role
Among the members of this
remarkable group, the name of Dr
Ardeshr Farshedianfar, the late
scientist, will forever shine as ong
of the poneers and lounders of
the indigenous process desin
system for plate heat exchangers
in ran. With unparalleled zeal and
tiraless perseverance, he played a
pivotal role In establshing and
nurturing this nascent industry in
brn.

From challenge to triumph

The ntoduction of any new technology INto a country
for the first tme demands unwavenng effort, meticulous
attention o detal, and unwavering determination. The
production of plate heat exchangers in 1998, when this
technology was still unchaned territory inlran, presented
a farmidable challenge and an apparently unattainable
goal. Achieving this lofty objective required the
collaboration and synergy of a group of distinguished
academics and incustralists.

TGT: Expertise meets innovation

TGT prioritizes a blend of academic knowledge and
incdustry  expertise 1o povide exceplional  heat
exchanger solutions. This commitment ensures clients
receive  optimal  solutions,  incleding  fully  and
semi-welded plate heat exchangers, talored 10 their
specilic needs.

TGT's engneering division consists of specialized
leams across three depanments:

Inquiry and Process: This department directly engages
with chents, assessing their technical meeds and
recommending the mosl suitable heal exchanger
equipment based on project-specific conditions.

Heat Exchanger Body Design: This department
focuses on designing robust and durable heat
exchangers that adheme to stingent engineenng
standards and are compatible with the installation site.
Manufacturing Engineering: |Milizing advanced
technologies, ncluding cloud-based pont  cloud
technology, this depariment meticulously designs
flawless heat exchanger plates, ensunng optimal
peformance and longevity.,

This structured approach akows TGT o deliver
high-quality and customized heat exchanger solutions
to its clients.

2"

~ Gathering of elites

il G il |

AalaiguiiSntn o bigdal gl dsis el pmade
s L)t 9 oS i e LAGg o LS g LS
eile) s MV Jl o sl |l gl Jdus dodgi.cawl
9 Jlgcisd i gl gy i Ll iyl o 5ygliB sl 25
Bl d aliaws oy o B dy i g Ba
Sl a5 Samg Jdes L Lo U

Sgudpda sl sniog

LA " r
(OO0 G Iip00g 1D
gol®B sl adl wligd vy i i 3o g o et Iy oSo 0
Lalh s nbs el jo oloal e mie oy s ¢ luslldls

Al (Sl |G tnnd gl ot il il B g LS
[T . T PP El g il g 2 b dicn) jo ool | ipe
5 ug—r plaigldman, b slo o dlas jl Sl
llelals gud iga i Sog o la did gl =2 ad
el Glulas i 2 d g gt go8 s lamas || Sudia
=0 Cialladualixa E.ghn:rﬁL.q;Lu (Gaf ":..-.i'iJ damlias
g0 i ylga Lol il diis

b paie BLIIS -8 b iy ol aidy S g pileiwl lisy
g i folt g bl Lol g 8clalillglajls,ubyide
hwlio g gaes s gglae d bl s a i ey Ll
Cesgdomag bl i8Sy B el e Jiss pocgoed
i 0 g g g 1 5L

o e e el lsmsasia s W o b sy
whalillicidey oowo mglio g pamiaws Sha i ke
st s bl s JoolS goli g el gwiigo g g
et jlealai sl L o e sl joisadr L gwdige | sy
vblainl 59li8 dlaz )l wuwg slmisjeleisl g Chpa
=0 il e sl Juse il abie adi g Gube b
ol Jdwodsha par g bgd o Slar e al gl g
yglolas

Suspension Groove
for Guide Bar

l

%5

Inlet / Outlet . B X XK )
pressure dro, infet/outiet #'W‘ < X ‘ :
porthaoles ane optimized 5 B\ //f‘/ £
wl e NN
=5 | i _'/ﬁ,.‘.‘; o o -
s ! NN e
D NN
O B
e -.r':'- :‘. -"'..-:.:-:""} T ::':":‘: ‘h:ll . '
AN
B NN
=N S AN e
H = L S
= R
o o R B e, b :
o f’;f::;:j: o fﬁfﬁ_ﬂ‘hﬁ‘?‘ﬁx q‘_‘_:‘\-‘:f*-. H
ok e T T |
e ;ﬂ' o .ﬂﬁﬁ#’gﬁ? o " qhaﬁtitw
s e N T
M . H l!_ K ;:,J' ..Jl_.r";*.-"r_'ﬁ‘_‘u-. :"«-.""‘;;H:} 4
an Hea e NN
Transfer Area AN Y
To Increase fluid turbi- Ay ;,-"':Q_«-:\‘:‘: E:Eﬁﬁr
lency and heat transfer ¥ . {:"r-,_;:;:: ':;;E:Ea:;:.:q;;
coefficient. Broken chav- :;'E’?’fﬁfﬂ;‘&ﬁ: SRR
fon has been designed A NI
: NSNS S
and patented. i ST f‘-'-‘..‘\"::z‘-“:*-':l
SN ]
AN
AN
T A T
AR
AN
N

'
ids

b
'y
h

RN

S
7

i AF B PP
A
:,( ¥
Wi

,."'\:\1.

\:

it r.l'll
i

Gasket Instalied

in Plate Groove

In order to seal plates
correctly, TGT gaskets
are uniguely designed
and manufacturad. L me-
qulls in e&3y maints-
nance, less  cost and
higher operating pres-
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Parseh (PH) series-
Different Sections
and Innovations

Leak Chamber

Distribution Area
The TGT plate patterns
distritafion ates makes
flow pass the enlire
piate more uniform
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We have gatheredgverything
that an industry needs
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TGT stands as the sole company in Iran that encompasses the
entire production cycle of plate heat exchangers from start to
finish within a single faciity. This comprehensive approach
encompasses every stage of the manufacturing process,
including: procurernent of raw materials, engineering design of
the heat exchanger, design of plate and gasket molds, mold
manufacturing, plate forming, gasket production, frame
production,Laser welding Automated  quality  control,
assemnbly and performance testing. In-house manufacturing
of PHEs at TGT, coupled with earning customer trust and
safeguarding their intellectual property, enables the delivery of
products tailored to the precise and even specific needs of
each customer, Moreover, this approach empowers TGT to

assurme full responsibility for the quality and performance of its
products, ensuring unwavering customer satisfaction.
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Selling peace of mind

Industrial facilities with critical heat exchanger issues
facing unexpected outages can suffer massive daily
losses, often exceeding millions of dollars.

Due to the time sensitivity in the operation of the units, we are
the fastest in the Middle East due to having a complete
production cycle.

One of the main advantages of fully domestic production of
TGT company's products is the accurate and fast control of
the production cycle, the main advantage of which is the fast
and automated production of products. This is not possible
without having a unified project management system.
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Plate heat exchanger
performance laboratory
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To address the shortcomings in research on the design and
development of heat exchangers in Iran, TGT has established an
industrial-research |aboratory for testing the performance and energy
efficiency of heat exchangers. This TGT laboratory is the only heat
exchanger performance laboratory that has successfully obtained the
title of a reference laboratory from the National Standards Organization
of Iran. Obtaining IS0 17025 certification for this laboratory is also one of
the honors of this organization.
This center is capable of covering heat exchanger testing in the following
areas;
« Liquid-liquid heat exchanger performance testing.
= Heat exchanger capacity determination test.
« Temperature and pressure fatigue test (gasket test),
« Fouling monitoring equipment.
« Nanofiuid testing.
TGT, based on its specific design programs, after performing numerical
analysis and designing a new product (plate with a new pattern),
produces a prototype and tests the performance of this product using a
performance testing device with the highest accuracy and the lowest
uncertainty.
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Oil Cooler Skid

Oil cocler Skid (heat exchangers unit)

Fully welded plate heat exchangers
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Fully welded plate heat exchangers
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Gasketed plate
heat exchangers

The main product of TGT Co. is gasket plate heat exchangers
(GPHE) that are used in a wide variety of different industries.
This type of heat exchanger has a low maintenance cost and
construction time because of the gaskets between the plates,
This heat exchanger is the most widely used type of PHEs
because of the low construction and operation cost with the
possibility of thermal surface changing. Other advantages are
oCcupying less space, less process fluid volume, no need for
insulation, less sediment formation because of the turbulent
flow, and a higher heat transfer coefficient compared to shell
and tube heat exchangers. The main application of these heat
exchangers 15 In the oil, gas, petrochemical, stegl, power
plants, marine, domestic cooling, and heating industries.
Working temperature range of GPHESs are up to 200 °C and in
terms of liquid pressure up to 25 bar.

/93,\?&4@?

o B Lalh Ll cillgiama gj o oy lg x> Jiso
n;d:d.rn.,_l..i_f_n'&g.i Cil sl solad wl ._j.-lElE_nL...a;_.,_aLn._-_Jqd.iu.J_er
ulejgs lipaSig panidijm ghloclode g o pily & a9
wiSelolam do by | Sldar sl dyjim cuwl pS s el
ot Ut £ Gt S o by U dtn Wl ol i jiisi
woledie pgiiplisblie ) 500 e LS o idsldnis
Gihd Jwmp s pias slad Jledldlazr jlsslgadsolgs
pblisciledy iaSoiguy b dGagla dle dajlupac )y iab
e e do cacu o LA cops (ogs 1500 g by og
g L5 g puliso jo Jdeso ol 3pulS .o S olil adgl g diuwgy
L5t gy EMQ&EJEMqWG&gﬁ.JUﬁEM.Wgﬁ#
2 S s ol 55 o il sl 53l sy
Fee U Loo o= ol Gl dly gl dmas
adilal L PaL Lid | Lamig ol Silude s




Gasket manufacturing process

The gasket will produce in the following steps after elastomer selection based
on the temperature;

Mixing: The rubber raw matenals mixture including elastomer, filler,
anticxidant, and curing mixed according to the formulation in two stages,
including roller, then they are pre=-performed by an extruder.

Molding and baking: The pre-preformed material is molded and baked in the
desired shape in hot hydraulic press machines according to the model of the
PHE, and second-time baking will also be done if needed.

Quality control: After pleating and quality control, the gaskets are transfered
to the relevant department,

Gasket testing laboratory

TGT's specialized polymer and rubber laboratory is established to control the
quality parameters and also expand the variety of polymer products in the oil,
gas, and petrochernical industries. This laboratory has gained the IS0 17025
certificate by taking advantage of faculty members, expert engineers, and
atdvanced testing devices based on national and international standards
including the most practical tests of the polymer and rubber industries. The
laboratory has special equipment to determine the life of PHE gaskets in order
to improve their lifetime.
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Expertly crafted rubber gaskets for PH.E.

(Gasket plate heat exchangers use Rubber gaskets to seal the plates. They are
between the PHE grooves to make gaps between plates for passing fluid.
Gaskets prevent leaking out with the help of the pressure applied through the
PHE plates. TGT Company is one of the companies producing plate heat
exchangers that designs and manufactures rubber gaskets. Gaskels must
have the necessary chemical and thermal resistance, considering various
elastormers such as NER, EFDM, 5BR, HMER, and Viton, depend on the fluid.
Al different types of rubber gaskets produced at TGT rubber manufacture with
maore than ten types of hot hydraulic presses.
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Gasket production steps

Gasket design can be broadly categorized into two approaches based on the
type of request:

Initial Design: The elastomer s selected and customized based on
operational conditions including temperature, pressure, and fluid type, drawing
upon the company's 20 years of experience in plate heat exchangers.
Reverse Engineering: If the gasket is a custom model provided by the client,
the requested gasket model is reverse engineered. In this method, a 3D scan
(point cloud) of the gasket model is obtained, and after receiving the
dimensional measurement report from the quality control department, the
gasket is designed using relevant software,
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How semi-welded heat exchangers work?

The operation of these heat exchangers is based on the hot and cold
fluid flow. The inlet fluids exchange heat with together and move to
channels between plates. Then the hot fluid, flows between the
plates that are connected with the new technology of laser welding,
while the cold fluid with the allowed temperature and pressure by the
gasket plate exchangers flows on the gasket side.

The difference between
semi-welded and gasketed PHE

Semi-welded heat exchangers have the same structure compared to
gasket PHEs. But in contrast, the plates are welded together without
gaskets by using modern laser technology. This action increases the
pressune tolerance for high-pressure fiuid. Using semi-welded heat
exchangers is a simple and practical solution where the fluid does not
hawve a proper gasket sealing

One of the most optimal
solutions for high pressure applications

In many cooling or heating processes, the pressure of one fluid is
higher than the pressure of another fluid. This pressure difference will
deny the use of a gasket on the high-pressure side. it is necessary to
use plate exchangers to maintain thermal efficiency, and in some
processes including gas or in high-risk situations, the gasket should
not contact with these processes.
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Semi-welded
plate heat exchangers
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Brazed PHE

A brazed plate heat exchanger (BPHE) consists of corrugated
stainless steel plates that are brazed (soldered) together using
copper (or nickel) in a vacuum furnace. The brazing operation
leads to the removal of gaskets and heavy frames in this type
of exchangers compared to gasketed plate heat exchangers
(GPHE).

Vented plate heat exchangers have been developed to
operate at high pressure and temperature, This type of
converters canwithstand a wide termperature range from =100
to 200°C (up to 400°C for nickel brazing) and pressure up to
30bar.

Pressure tolerance up to 40 bar on the

L o Jlias s 3 S B0 sk Lz
aml 1R high pressure fluid side

These plate heat exchangers are used in the following cases:
« Facilities (hot water, swimming pool, jacuzzi, etc.)

+ Evaporator and condenser in chillers

« Oil cooling

S il dzj 200 Llas Jass EJ"!!' ¢ Temperature tolerance up to 200°C
= Air cooling

B 1§y Loukiger Canuw ju on the welded side
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Taha-DISK® heat exchangers

TGT Company designs and manufactures the best and most optimal
Taha-Disk heat exchangers to replace shell and tube heat exchangers
according to the ASME BPVC Section VIl standard. Taha-disk heat exchangers
gathered strengths of the gasket plate heat exchangers and shell and tube
heat exchangers. This type of heat exchanger has the highest working
pressure, temperature, and efficiency among other types of heat exchangers.
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Fluid flow in Taha-DISK® heat exchangers

The Taha-DISK® all-welded heat exchanger has
circular plates with distortions with inket and outlet ports
for fluid flow. One of the fluids is distributed one to the
ather in the small space between the plates. On the
other hand, the fluid enters the heat exchanger shell
and flows through. Both fluids in Taha-disk heat
exchanger distribute in different three directions,
paralel and same direction, parallel and different
direction, also cross flow. This feature increases the
flendbility of the heat exchanger against specific piping
systems and increases the efficiency of the heat
exchanger.
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Pressure tolerance up to 50 bar

Temperature endurance up to 400 °C

Exceptionally small size and dimensions
compared to shell and tube heat exchangers

Utilization of on-site cleaning devices

Installation capability in accordance with the
piping system of shell and tube heat exchangers

Standard design compatible with  auxiiary
equipment
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Fully-welded Oblong heat exchangers

Oblong s a fully welded model similar to Taha-disk heat exchangers in terms of
manufacturing process and perforrnance. Due to the elliptical structure, this type of heat
exchanger has a higher heat transfer rate than other all-welded models. For similar process
conditions, the heat transfer surface and dimensions of the heat exchangers are more
optimal, and it i1s practical for processes that have a low approach temperature or LMTD.

Fully welded plate heat exchangers

The widespread use of shell and tube heat exchangers, such as condensers,
evaporators, and general heating and cooling, decreases the performance of
industrial companies. Gasket plate heat exchangers solve shell and tube
exchanger weak points, such as high volurme and weight, high deposition, and
efficiency reduction. The lower pressure and temperature tolerance in gasket
plate heat exchangers compared to shell and tube exchangers introduced a
new heat exchanger with optimal performance and resistance to high
ternperature and pressure. Taha-DISK exchangers were created by combining
the features of gasket plate heat exchangers and shell and tube heat
exchangers.
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High efficiency, compact size and
easy installation

Taha Block heat exchangers are renowned for their
exceptional  themal  efficiency, surpassing  their
shedl-and-tube counterparts. Their compact design translates
into significantly reduced volume and weight, making them
ideal for space-constrained applications.. Additionally, the
vertical installation  orientation  faciltates  hassle-free
installation, maintenance, and repair.

Key Advantages of Taha Block Heat Exchangers:
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Ability to withstand pressure
up to 40 bar

Temperature tolerance up
to 400 °C

Ability to install divider plates to create
multiple passes in the fluid

Use of washing machines on site

Small volume of residual sediment
between the plates

Standard design suitable for accessones
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Flow distribution in Taha-Bloc PHEs

Inside Taha-Bloc heat exchangersis a complete set of welded
plates that form the core of the exchanger. The fiuid
distribution between these plates is countercurment for cold
and hot flows. To enhance the thermal efficiency of the
exchanger, side channels are used to create a passage
between the two fluids.

Taha-BLOC®

Fully welded PHEs
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Gasket PHEs, despite their high themal efficiency, have
limitations in operating pressure and temperature due 1o the
presence of rubber gaskets. The use of these gaskets makes
this type of heat exchanger unsuitable for highly cormosive
fluicks. To address these limitations and enhance the thermal
efficiency of plate heat exchangers in processes Invoiving
highly corrosive fluids under high pressure and temperature,
TGT has designed and manufactured the first-of-its-kind
ali-weided plate heat exchanger in lran
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The Taha-Bloc fully welded PHE is capable of operating at
temmperatures and pressures exceeding the limitations of
gasketed PHEs. This capability is due to features such as the
use of thick and long panels, laser welding for sealing the
plates, and bolts for the body connections of the exchanger. In
the Taha-Bloc PHE, the heat transfer plates are connected and
sealed using advanced laser welding technology. This
process is conducted at the largest laser center in Iran (ALMA),
which is affiliated with TGT.
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The design of plate heat exchangers is a complex process that requires
a deep understanding of heat transfer principles and fluid dynamics.”
The late Dr. Ardeshir Farshidianfar

45 cawlodusey (I8 5ldoedn Gl > Gl oo b
"ylo jl el isgoliypo g uyhe Jlnl gl gaos o dy

JUIG PPV P LR




TET-Products

36

A ’.',11"»'4‘1"-1'1'- \

w TR, ERRRRRR ==
ITINAYYY
AR

Energy efficiency enhancement
with TGT recuperators

Enengy waste in industries poses a fundamental challenge.
According to a reports, 20% of the total industrial energy
consumption in Iran is wasted. This leads to increased
production costs and significant environmental damage.
Recuperators are specialized counter-flow energy recovery
heat exchangers positioned within the supply and exhaust air
streams of air handling systemns or in the exhaust gases of
industrial processes. Their purpose is 1o recover waste heat.
Specifically, recuperators extract heat from the exhaust and
use it to preheat the air entering the combustion system. By
doing so, they offset some of the fuel consumption and
improve the overall energy efficiency of the system,

TGT recuperators find applications in various industries,
incheding steel, cement, and petrochemicals.

In the petrochemical industry, TGT recuperators are
designed with corrugated plates featunng a unigue chevron
pattern. These plates enhance heat transfer efficiency.
Notable advantages of these products include a 30% higher
heat transfer rate compared to finned samples, reduced
weight, lower pressure drop, and decreased susceptibility to
fouling.

In the steel industry, recuperators play a crucial role in
preheating the required air for the direct iron reduction
process. This results in significant energy savings and reduced
production costs.

TGT recuperators are compatible with harsh operating
conditions and extreme temperatures, contributing to their
extended lifespan and lower maintenance costs.
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Taha-MEDIA®

The Media Cooling System utilizes an evaporative cooling
mechanism based on thermodynamic equilbria. This system
uses cellulose pad pieces, along with an anti-comrosion
structure, to exchange mass and heat between water and air.
Uniformly distributed water is sprayed onto the cellulose pad
surfaces and moves downwards by gravity, wetting all the
surfaces of the media cells along its path. Ambxent air enters
these cells and, upon contact with water, gives up its heat,
causing the water to evaporate. The air itself cools down
while increasing relative hurnidity. The remaining water is
collected for reuse, and the cycle is repeated by a circulation
pump. To compensate for the evaporated water, a water line
usually fills the tank as needed.

This system finds applications in cooling industrial hall
environments and enhancing gas turbine efficiency.
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Air cooler
heat exchanger

Water scarcity has emerged as a critical challenge for
numerous nations across the globe. Due to their geographical
location, most Middle Eastern countries fall within the
semi-arid and ard regions of the world. One viable solution to
alleviate this water crisis lies in water conservation practices
within chemical, petrochemical, refinery, and
high-consumption industries such as steel mills and power
plants. Consequently, the utikization of air-cooled heat
exchangers has witnessad a surge in popularity compared to
conventional methods. As the name suggests, these
exchangers employ air to cool the fluid stream. This shift
stems from water scarcity and the associated costs of water
procurement, while air remains a freely available resource.
Leveraging the expertise and heat transfer knowledge of TGT,
we conduct comprehensive and customized thermal and
mechanical analyses of air-cooled heat exchangers, followed
by in-house manufacturing. TGT air-cooled heat exchangers
boast a range of advantages, including optimized heat transfer
design, prompt delivery, and 24/7 after-sales services.
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Many industies face challenges in integrating heat
exchangers into their production lines due to piping limitations.
To address this issue, TGT has developed a comprehensive
solution: full packaged PHEs with integrated piping,
temperature and pressure gauges, and control valves. These
pre-assembled units are mounted on a singe frame,
minimizing installation space and maintenance requirements.
Primarily used as oil coolers in power plants, these complete
packages alko find applications in petrochemical and
industrial facilities.
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Shell & Tube Heat Exchanger
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Shell and tube heat exchanger is a type of heat exchanger
where the fluid to be heated flows through tubes located
inside a shell. Heat is transferred from the tubes to the shell
and then to the sumounding medium. This exchanger is used
for heat transfer between liquids or gases in varous industries.
lts advantages include simple design, resistance to high
pressure and temperature, low pressure drop, suitability for a
wide range of processes, low fouling rate, high durability and
mechanical strength, and a wide range of sizes. Types include
U-tube, floating head, fixed tube sheet, and reboilers.
Applications of this exchanger are found in HVAC systems,
power plants, chemical processes, oil refineres and
petrochemical plants, food and beverage industries, and many
others.
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Cleaning-in-place unit

The presence of impurities and deposits in fluids can significantly reduce the efficiency of heat
exchangers. Over time, this can lead to clogging of heat transfer channels and equipment failure.
Proper and periodic cleaning of the equipment using acid cleaning systems with a specific
concentration of specialized acids can effectively address this issue without damaging the
exchanger plates. A key advantage of the acid cleaning process is that it eliminates the need for
disassembly of the exchanger by customers or TGT service technicians. Acid cleaning of heat
exchangers s a preventve measure o avoid Iine shutdowns and permanent egquipment
damage, leading to significant reductions in operating and maintenance costs.

Leveraging its 30 years of expertise in heat transfer and heat exchanger maintenance, TGT has
designed and manufactured on-site acid cleaning systems. These systems can be customized
1o various sizes, flow rates, and specific performance requirements. The acid cleaning process
for different heat exchangers must be carried out at a specified design temperature and using
appropriate chemical solutions tailored to the materials used in the exchangers, TGT's engineers
have developed comprehensive cleaning process guidelines for clients and provide on-site acid
cleaning systems o facilitate timely and effective cleaning of heat exchangers.
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Strainer

Taha strainer is used in a wide range of industries to separate
particles from water and other guids. The shape and size of
the canical plate of Taha strainer makes it more optimal than
the normal basket strainers and reduces the operating costs
of the system. When water enters the strainer body from the
bottom and flows upwards, the collected particles are pushed
out of the qischarge port under pressunz without interrupting
the downstream flow. The type of screen inside the strainer
can be selected according to the customer's needs. There are
avariety of options, from large mesh sheets to fine mesh metal
netting.

= . e
Accessories for
heat exchangers
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Cold Qutlet Temperature (L)

343

Cold Outlet Pressure (Bar)

Cold Side DP (Bary

Cold Inlet Temperature (C)

30

Cold Inlet Pressure (Bar) Cold Flow Rate (m3/h)

56

Hydraulic wrench

In production lines utilizing plate heat exchangers, downtime is
a critical concem. TGT has addressed this challenge by
designing innovative and practical auxiliary equipment,
including advanced hydraulic systems specifically engineered
for heat exchanger assembly and disassembly. TGT's
hydraulic wrenches employ compact hydraulic jacks to
automatically open and close the bolts of gasket-type and
semi-welded heat exchangers. These portable systems
eliminate the need for high-torque pneumatic wrenches and
excessive manpower, enabling effortless disassembly of plate
heat exchanger plates for cleaning or replacement.

Backflush system

Backflushing is an effective method for keeping heat
exchangers in service that are prone to fouling with solids or
deposits. Backflush systems periodically reverse the flow
direction for a short duration, dislodging these particles from
the plate heat exchanger. This product allows for cleaning of
fouled or obstructed plate heat exchangers without
disassembly, restoring their performance.

Flow reversal is achieved using an appropriately designed
piping and valve arrangement. If there is a risk of releasing
harmful particles that could damage the plate heat exchanger,
manual cleaning of the plates will be prioritized.

Taha Intelligence Platform

To ensure the health of heat exchangers, TGT has developed
a system that enables real-time monitoning of heat
exchangers remotely (via a local network or the internet). The
key feature of this system is the specialized monitoring and
analysis of heat exchanger performance parameters,
including temperature, pressure, and fluid flow. The TGT
Monitoring System  (Taha Paiesh)provides users with
recommendations for preventive maintenance, cleaning
schedules, and optimal cleaning procedures, leading 1o
significant reductions in maintenance costs for specialized
equipment such as heat exchangers.
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TIP provides users with a comprehensive range of information about their heat exchangers.
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Hat Ourtlet Temperature (C)

Hot Flow Rate (m3/h)  Hot Inbet Temperature [C)

55.9
Hot Inlet Pressure (Bar) Hot Side Duty 154834 KW
7 .
; Cold Side Duty 153336  kw
T.5532 W2 K
Hot Side DP (Bar) U Observed
i U Clean 815 W/ ma.K

Fouling Factor (.00965486  m2 iK/kW

DUTY ERROR 0367373 %
Duty Lost 121.748 kW

43.2

Haot Outlet Pressure (Bar)
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A major issue with using non-standard, chiornine-containing
adhesives in equipment like heat exchangers is the presence
of elements in their formulation that cause stress-cracking
and severe localized corrosion on stainless steel plates. The
presence of chlorine in the structure of these adhesives,
especially at high temperatures, leads to corrosion at the
gasket grooves. TGT , a knowledge-based company, has
developed a range of adhesives free from harmiful elements
like chiorine, which do not cause corrosion in heat exchangers.
These adhesives are suitable for various industries, including
oll, gas, petrochermical, mining, and power generation.
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Technical and expert advice on Heat transfer and fluid flow issues
slauslga s gauwasd ogliwoledss ail)ldu ikho ugd i Lalb

TGT proudly offers its specialized consulting services to various
industrial sectors.

Our team of seasoned engineers meticulously analyzes the unique
needs and conditions of each industrial unit to provide expert advice
on optimizing heat transfer processes. These optimizations lead 1o
significant reductions in operating costs and enhanced maintenance
procedures for equipment such as heat exchangers and other
mechanical components across diverse industries. TGT also offers
expert guidance on industrial and technological challenges pertaining
to heat transfer, providing tailoned solutions for selecting the optimal
termperature, matenal, and heat exchangers. These consultations are
availlable entirely free of charge, both in-person and remotely.
Furthermore, TGT's experienced professionals assist industrial
facilities in selecting more efficient replacement heat exchangers,
designing and optimizing equipment to maximize performance and
lifespan

TGT's cutting-edge  facilities and seasoned engineers  are
well-equipped to undertake a wide range of research and industrial
projects in various heat transfer domains, ensuring the highest quality
and precision.
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Specialized center for
heat exchanger maintenance

In response to the critical needs of industnes, TGT has established the
Middle East's largest specialized center for heat exchanger exchanger
support, maintenance, and repair. This center, operating 24/7, offers two
services. "On-site Cleaning” and "in-house,” taking a significant step
forward in preserving and supporting the machinery of Middle East's
majpor industries, TGT's on-site service team comprises skilled
professionals capable of servicing gasket-type, semi-welded, and
welded heat exchangers without the need for transportation. These
services encompass disassemnbly, repair, and on-site cleaning
processes. Upon receming a plate heat exchanger from a customer,
technical experts at the TGT support center disassemble the unit and
conduct a thorough inspection of all components. Utilizing water jetting,
pressure washing, and acid cleaning equipment, maintenance
specialists remove scale and deposits caused by the operation of fully
welded heat exchangers. Following a comprehensive damage
assessment, damaged parts are promptly replaced with genuine
components. Subsequently, the assembled heat exchanger undergoes
hydrostatic testing according to APl 662 standards. Once cleared, the
neat exchangers are packaged, loaded, and shipped back to their
respective destinations. TGT's rapid execution of these procedures
stands as a unique capability in the Middle East.
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Spare parts

One of the most pressing challenges in mechanical
equipment maintenance, particularly for PHES, is the timely
procurement of high-quality spare parts. TGT stands as a
trusted partner in this domain, offering a comprehensive
solution to your spare parts needs, With over 300 unigue plate
and gasket options for PHEs, TGT boasts the most diverse
spare parts inventory in the Middle East. This extensive range
encompasses both in-house designs and renowned
international models. Leveraging this extensive inventory, TGT
seamlessly addresses spare parts issues for a wide spectrum
of industrial facilities, ensuring minimal downtime and optimal
operational efficiency.
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oufficient storage for
quick support
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One of the most significant challenges in mechanical equipment maintenance, particularly for PHEs, is
the timely procurement of high-quality spare parns. Due to the high volume of orders for plate heat
exchangers, especially in smaller sizes commonly used in both commercial and industrial applications,
TGT has established an extensive inventory of plate heat exchanger spare parts, including plates,
gaskets, frames, and other accessones.

Leveraging its comprehensive equipment and expertise in PHE component manufactunng, TGT
boasts the largest inventory of spane parts for these specialized heat exchangers in the country. Our key
strength lies in our ability to deliver spare parts and support for plate heat exchangers with exceptional
speead,
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Accuracy in production and
poroduction automation
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The presence of cracks in sheets poses significant challenges
across various industries. Utilizing infrared waves for shape
inspection, defect detection, and crack dentification has
emerged as a leading quality control method. TGT, leveraging
one of its patented inventions, has successfully achieved
complex shaping of large sheets, automated production, and
infrared-based defect testing with minimal human
intervention.The capabilities of this TGT technology, patented
in 2021, include: Crack and hole detection in shaped sheets,
even with distortions | High precision, capable of detecting
cracks and holes as small as 0.01 millimeters | Fastinspection
speed of 1050cm2fs | Crack detection capability for large
sheets up to 1.5 x 4 meters | Inspection of opaque sheets with
various materials | Emvironmentally independent crack
detection and high repeatability.

Quality contro

All stages of PHE manufacturing at TGT, from the procurement
of raw matenals to the forming of plates and rubber gaskets,
machining of frames and exchanger components,
sandblasting and painting of frames and ancillary parts, and
assembly and packaging, are meticulously monitored and
controlled by the company's dedicated quality control unit,
This unwavering commitrment ensures that every TGT plate
heat exchanger meets the highest quality standards.

Quality control procedures employ the most advanced and
precise inspection methods, including rigorous dimensional
and form checks of pressed plates in specialized darkrooms,
and comprehensive hardness and sealing tests of rubber
gaskets using cutting-edge equipment. TGT's PHE quality
control measures align with the world’s most stringent and
reputable testing standards.
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Projects in terms of extent in industries
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Maobarakeh Steel Co.
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* Design and production of 20 air-to-air comverter modules for the
Fanavaran Petrochemical Project in 55 days.
» Phases 22-24 of the South Pars Gas Complex - Design and
production of 10 PHEs in just 30 days.
= Kara) Hospital - Production of 14 PHEs inonly 45 days.
» Persian Gulf Star Qil Mega-Refinery - Design and production of
two sermi-welded PHES in just one week (initially estimated to take
three months).
» Kangan Petro-Refinery - Design and production of 6 PHEs within
7 months.
= Mobin Petrochemical - Design, reverse engineenng, and
manufacturing of spare parts for various heat exchangers.
* Megin Mehestan Refinery - Design and production of 5 PHEs in
just 3 months.
» Soroush Petrochemical Project - Design and production of 5
PHES in just three months.

National mega projects
Gwiigo Loslaojgp sl
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