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FIRAT sbout

FIRAT was established in 1972 to make production in the field of

plastic construction materials FIRAT, who has always followed its
principle of "Quality Production at All Times" and “quality product
diversity”, has managed to become “the leader of sector” as well
as "the export leader of sector” as a result of the serious enterprises.

With its plastic-based products, FIRAT makes production for various
sectors like construction, agriculture, automotive, medical and
white goods. It carries out its manufacturing process for these
sectors in its factories of 650.000 mZ in total in Istanbul-
Buyukcekmece and Ankara-Sincan. FIRAT owns one of the five
biggest manufacturing complexes of Europe.

According to the survey of Istanbul Chamber of Commerce in 2011,
FIRAT ranks as the 57th amongst the 500 big industrial establishment
of Turkey. FIRAT ranks as the 51st one in the private sector ranking.
According to the Corporate Tax Ranking of T.R. Ministry of Finance
Revenue Administration Department in 2011, FIRAT is the 72nd
amongst the top tax payer companies of Turkey. FIRAT ranks as
the 150th in list of “Leader Exporting Manufacturers of Turkey in
20117, according to Turkey Exporters Committe and is the leader
exporter in its sector.
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As of the end of 2011, the number of personnel working under
FIRAT structure is 1700. Believing in the understanding of "The
most valuable factor is human”, FIRAT has been constantly arranging
in service trainings both for the personnel to increase their
experience at work and their corporate knowledge.

Product Diversity and Groups

Product diversity of FIRAT is over 4500. For our customers to obtain
the optimum benefit and satisfaction out of these products, FIRAT
makes production as integrated (completing one another) systems.

Thousands of FIRAT products like PVC Door and Window Profiles,
PVC Rain Gutters and Fittings, PVC Drinking Water Pipes, PVC Waste
Water Pipes, PVC Hose Groups, Rubber and PE Based Hoses, PPRC
Sanitary Installation Pipes and Fittings, HDPE Pipes, EF Fittings, PE
Fittings, PE 80 Natural gas Pipes, Tunnel Type Drainage Pipes, Drainage
Pipes, Telecommunication Cable Protection Pipes, EPDM Sealing
Manufacturing, TPE Sealing Manufacturing, Metal Injection Production
(hinge and window connection components), PEX Mobile System and
Floor Heating Pipes, PEX Pipe Metal Fittings, Pex Al Pex Pipes, Drip
Watering Pipes, Medical Products render service in numerous parts
of Turkey and the world.

FIRAT Company - which has broken the world record by producing
PE100 pipes of 1200 mm, 110 mm wall thickness and enduring up
to 16 bars in the "Bosphorus Project”, and has carried drinking water
to the European side of Istanbul - now has performed a first in Turkey
and has produced pipes of 500 meters length. These pipes are going
to be used in a "purification of the sea - water project” in Libya. They
were produced as 1400 mm PE100 pipes, withstanding 6,4 bars
pressure with a wall thickness of 55 mm's. By producing these 6
pieces of 500 metersone - piece pipes, FIRAT is a pioneer in continuous
pipe production for monolines for the first time in Turkey.

FIRAT manufactures FKS canalisation pipe, the testable operating
life of which is 100 years. These pipes which can be manufactured
up to 2400 mm diameter from HDPE (high density polyethylene)

raw material are resistant against ground motion, gnawing animals,
plant roots and chemical wastes. FKS pipes are manufactured with

German company Krah technology and licence.
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Triplex pipes again manufactured in FIRAT facilities are used in out
door installations and grounds as well as domestic connections,
predominantly in sewer line, rain water drainage lines, industrial
waste water installations, water conveying pipes and drainage
systems.

Triplex pipe has big advantages like high flow performance, external
load resistance, long operating life, transport and storage
convenience, its becoming economic, endurance against chemical
substances, price and maintenance convenience, imperviousness
and filter-free operation choice.

FIRAT is the single firm in the world's plastic sector manufacturing
all of the PVC window and door system components excluding glass
and screw. Since full harmony of PVC window and door is only
possible with integrated manufacturing process; FIRAT
manufactures PVC Profile, EPDM seal, TPE seal, reinforcement
steel and whole range of metal accessories in integrated manner
within its facilities.

FIRAT is capable of conducting welding, heavy rain and wind
resistance, blow and milled blow resistance, compression, shear
and break-off strength ring rigidity (strength of FKS and Triplex
pipes against soil load) tests in its the state-of-the-art test and
analysis laboratories. Our products are offered to the service of
our customers only after they are confirmed by the Quality Assurance
Group related to their conformity to production, sale and outlet.

Following completion of all quality control tests, FIRAT products
are offered to the market with "FIRAT Quality Assurance
Confirmation”. FIRAT holds international quality certificates such
as RAL GOST, SKZ, EMI, DVGW, TSE as well as I1SO 14001, OHSAS
18001, ISO 10002 and 1SO 9001 system certificates.

FIRAT products achieved satisfaction of customers in more than

60 countries and deserved a distinguished place in the markets.
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To develop, grow, struggle to achieve perfection through advanced
technology and utilize all its resources in order to ensure long
lasting customer satisfaction are the objectives of FIRAT.

Thanks to reliable, strong, easily accessible and easy-to-use
products and perfect aftersale support, FIRAT achieves its target
of perfection.
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Raw Material

FIRAT PEX-AL-PEX Pipes pose no negative effect on human health.
The facts that it does not downgrade color, taste and smell of water
and not contain any carcinogens have been confirmed.

Raw materials of PE-Xp in PEX-AL-PEX Pipes are procured from the
world’s proven highest quality raw material producers such as SILON
and SOL VAY and all raw materials supplied are subjected to Input
Quality Control tests in FIRAT laboratories.




P E X

—_—

Hydrostatic stress, MPa

50

40

30
25

20

15

O N oo

(2]

3.5

2,5

1.5

0,5

AL

P E X

P I PES [ MULT.I

(Pe-Xp) Raw Material Resistance Curve

LAY ER

20°C |\ —+—H LT T —— L L
30°C || ] A==
40°C || T T T —— L
50°C (| 1] i —
60°C o e N A A e — WA
70°C || — e —— L T
80°C || ] Tt L]
90°C||— | T —t T
95°C ||— L T T

’
i

|

1

Years —>

5 10 25 50 100

10"

10

\
10? 10° 10*

Deformation time, h —»

\
10° 10°

T

P

P E S ]

07



F I R AT P R O D U C T C AT A L O G

Our Notion of Quality

Quality Control Process implemented in FIRAT laboratories consists
of three phases:

1.lcoming Quality Control
2.Process Quality Control
3. Output-Final Quality Control

Incoming Quality Control

All types of raw materials and auxiliary materials from our suppliers
are subjected to Input Quality Control tests according to the quality-
production standards set out by FIRAT. Samples randomly chosen
from each lot of raw materials and auxiliary materials supplied in
lots by our suppliers have to pass through Appearance Marking
Compliance, Physical Compliance, Chemical Compliance and
Functional Compliance tests in GKK Laboratories and obtain “Suitable
for Production” approval.

Process Quality Control

In the production process implemented with raw materials and
auxiliary materials bearing “Suitable for Production” approval,
samples taken on production lines during or soon after production
are passed through Process Quality Control tests in FIRAT laboratories
determined by national (TSE) and international (DVGW, SKZ, ASTM,
ISO etc.) standard institutions and recorded regularly. Main Process
Quality Control tests are as follows:

e Hydrostatic Pressure Test (for products to be used in pressured
lines)

» Adhesion between Layers (resistance to heat)

¢ Density and MFI Test

® Cross-Linking Degree Test

* Blow Strength Test (strength against external impacts)

* Longitudinal Variation (resistance against heat)

e Density Test

e Homogeneity Test

Melt Flow Speed Test

Quality Tests *

\ 4

Homogeneity Density- MFI Test
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At the phase of Process Quality Control; diameter, thickness and
ovality measurements are conducted by ultrasonic measurement
devices on all production lines in fully automated manner
simultaneously with the production process and faulty production is
not allowed upon activation of sound and light warning system under
out of standard cases. Our products have to pass through all tests
conducted in accordance with the control frequency and numbers
set out in the standards and obtain “Suitable for Sale” approval.

Output-Final Quality Control

Our products which obtained “Suitable for Sale” approval also have
to get “Suitable for Output” approval passing through Packaging
Compliance, Pack Compliance, Description and Label Compliance
checks soon after automatic packaging and wrapping processes.

In addition to the quality control tests conducted in FIRAT laboratories,
all our products are sampled from our production lines regularly
twice a year and subjected to quality and sanitary compliance tests
by international test and certification institutions such as DVGW,
SKZ, GOST.

Our products which passed through all these tests and met the
required quality conditions are offered to our customers.
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Our Quality Certificates

No effect on human health, no disturbance to the smell and taste
of water and non-inclusion of any carcinogens have been certified
for FIRAT Tig Pipes by relevant international institutions such as

TZW.

Household Application of PEX-AL-PEX (Multi Layer TIG) Pipes and Fittings

A
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Drinking Water Underfloor Heating Radiator Hot Water
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Quality and compliance with health and food regulations : i
of TIG Pipes are approved by the following institutions:

e TSE - Turkish Standards Institute (Turkey)

e DVGW (Germany) ==

* SKZ (Germany) =

* GOST (Russia and Ukraine) sl [l =

 GOST - Hygiene (Russia and Ukraine) el [ ™=

TERTIFIKAT —SKZ T eveas e, g Y -
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Corporate Training

Relying on the understanding of “Human comes first”, FIRAT invests
in human. FIRAT provides its employees with miscellaneous regular
intra-company training programs and offers them opportunities to
join necessary training, seminar and congress events both within
the country and abroad for the purpose of enhancing both their own
corporate know-how and business performance.

FIRAT is the leading organization of its sector also in the area of
corporate training through clearly and precisely conveying targeted
results to its employees, ensuring its employees to enjoy and efficiently
implement their assignments and become more participative in the
processes, offering them all types of business, training and
organization facilities and acting as a “team” with all its employees.

Primarily emphasizing the fact of knowledge-based progress in its
training programs, FIRAT adopted the principles of utilizing knowledge
and technology in its production processes and aftersale services
through researcher and problem-solving, result-oriented employees
and ensuring continuous customer satisfaction through regular

personnel and dealer training programs.

FIRAT ISO Standard preparatory meeting, Brussels- Belgium

12
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Environment Friendly FIRAT

Producing by the use of “Environmental Friendly Production

Technologies” since its foundation, FIRAT proves its sensitivity toward
environmental health through its Environmental Management System
established in 2002 and considers this area as a “Window of
Management”.

Upon obtaining TS EN ISO 14001 2004 “Environment Management
System” certificate from SGS in 2003, FIRAT had its sensitivity toward
environmental health confirmed in national and international setting.

FIRAT not only retains its established environmental consrcio'b"shess
within its organization but also transforms this consciousness intoan.
environmental policy and shares it with its nelghboré su :
customers. Especially during domestic and forglgn se
its end-users, FIRAT shares its efforts ma.ejﬁ-igva

problems and |mportance that should bm;ﬁ

waste products to “Disposal Facilitie:
Ministry of Environment and Forests a
in these facilities. ¥ =

g
Environment Management Prot
Environmental Health Prote
Group consisting of our envir
within FIRAT organization.

1

g

Committing its complianc
Environmental Legislative
FIRAT fulfills all its legal i
reports to the relevant
FIRAT , awarded by ISO
“Environment Incentive R
up in 2006, always glves pr
health and shows r-teegrssa V
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General Information

TIG Pipes are used for warm and cold water systems, radiator systems,
pressured air installations, transmission of cooled fluids, inner-building
fresh water systems and floor heating systems. TIG Pipes are produced
through a special technology combining the superior features of plastic
and metal materials. While the inner and outer layers of TIG Pipes are
made of polyethylene, aluminum is used for the production of the middle
layer.

The name of this special pipe is derived from the special method used
to produce it. Aluminum layer is twisted over the polyethylene layer [its
molecule structure includes cross linked PE-Xp) and these two materials
are then fixed with arc welding (Tungsten Inert Gas).

Inner and outer surfaces of TIG Pipes are formed by PE-X}, layers which
are resistant to high temperatures, hygienic, , resistant to corrosion
and impacts taking root of external influences, very smooth and which
are preventing sedimentation, providing excellent isolation.

In addition to these, a special adhesive and method is used for fixing the
inner and outer PE-X}, layers with excellent properties to the aluminum
layer.

14
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Adhesive
Layers

Aluminum

PE-X}, : Polyethylene surface with high
resistance.
Aluminum : Aluminum surface entirely
covering the inner PE-Xy surface.
Adhesive Layers : High strength binding
surfaces for binding aluminum and PE-
Xp surfaces.

15
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Specifications of PEX-AL-PEX Pipes

(Multi Layer TIG Pipes)

16

Properties of Cross-Linking Polyethylene (PE-Xp)

Currently, pipes produced from HDPE raw material are used for
conveying fluids with maximum temperature of 50°C. However, even
at 50°C, it is a must to exercise a pressure lowering factor. On the
other hand, pipes made of cross-linking polyethylene (PE-Xp) present
an excellent capacity to convey hot water with temperature values
higher than 50°C. Service life problem for pipes, related to hot water
conveying, is eliminated with the use of cross-linking PE-Xj,.

Cross-linking process forms polymer chains between micro-
molecules. This process, conducted with Silan method [PE—Xb].
delivers a much longer service life for pipes.

e L ¢ U [+ @ 2 4 3

PE-Xp, with cross-linking

Cc © C o9 3 2 > 2

PE without cross-linking
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Advantages Provided by PE-Xp Layers

¢ The outer layer made of PE-Xp prevents corrosion on
construction materials (lime, mortar etc.) and the aluminum
layer of the pipe. It also provides resistance against impacts.

e The smooth surface of the PE-X}, inner layer both
decreases the pressure value and also prevents
sedimentation.

e Thermal conduction property of PE-X}, is excellent.
Thanks to this, energy saving is possible for hot-water
applications.

* The cross-linking PE-X}, forming the inner layer fulfills
the human-health requirements for liquid foodstuff and fresh
water applications.

e TIG Pipes produced from PE-X}, raw material are ideal for

conveying acidic and alkaline fluids thanks to the
properties of the raw material.

Specifications for PE-X},

Density 0,950 gr/cm?
Water temperature (application) +95 °C
Softening temperature 135°C
Thermal conductivit 0,37 kcal/m h °C
Cross-linking degree (minimum) 65 %
Elongation at break 500-600 %
Breaking strength (at 20 oC) 290-300 kg/cm?
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Specifications of PEX-AL-PEX Pipes
(Multi Layer TIG Pipes)

Properties of Aluminum Material

Middle layer of TIG Pipes is made of aluminum. After being coated
on the inner PE-Xp, layer, the aluminum material is then fixed to the
structure through the superior technical properties of Tig welding.

Advantages Provided by Aluminum

* Thanks to the aluminum layer taking place in Tig Pipes, oxygen
diffusion from the outer medium to the water inside the pipe is
prevented and no oxidation is observed on the metal parts of the
system, as a result.

e Thanks to the aluminum layer, Tig Pipes can be very easily buckled
and they also keep the new shape formed. As a result of their
ability to be buckled at 6 times of its diameter, savings in fitting
consumption can be obtained.

e Thanks to the low thermal expansion coefficient of the aluminum
layer, no sagging is observed at on-wall Tig Pipe applications.

The Relation between Tig Pipes and Oxygen

Straight Pipe TIG Pipe

18
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Welding Technology Used for the Aluminum Layer of
Tig Pipes

The welding technique named as Tungsten Inert Gas has been
considered to be a very important technological development by the
plastics industry in recent years. This method includes bending the
aluminum layer onto the PE-X}, inner layer and then fixing these two
layers through arc butt welding.This technology surpasses the old
technologies like overlapping in terms of life time and reliability.




F 1

R AT

P R O D U C T

C AT A L O G

Technical Specifications for Tig Pipes

Pipe definition

Pex-Al-Pex
Cross-linked polyethylene +
aluminum +
Cross-linked polyethnylene

Standards appiled

ASTM F 1281 / UNI 10954 /

DVGW W 534 / DVGW 542 /

SKZ HR 3.12

Welding method for aluminum

Tig welding (Tungsten
Inert Gass)

Cross-linking method

PEXy, (silane)

Oxygen permeability 0,0 % mg/I

Maximum operating temperature 95°C

Maximum operating pressure at 95°C 10 bar

Operating conditions for hot applications (95°C) 10 bar  (min. 50 years)

Coefficient of thermal conductivity

0,43 W/m°K

Coefficient of thermal expansion

0,025 mm/m°K

Inner surface roughness 0.006 mm
Bending diameter DN x 6
Dimensions for Tig Pipes
Outer Wall Aluminum Inner Weight Coil
Diameter Thickness wall thickness Diameter lenght
(mm) (mm) (mm) (mm) (g/m) (m)
14 2 0.2 10 102 100
16 2 0.2 12 115 100
18 2 0.25 14 125 100
20 2 0.25 16 145 100
25 25 0.35 20 220 50
26 3 0.35 20 260 50
32 3 0.45 26 340 50
40 4 0.5 32 550 50




P EX - AL - P EX P11 PES [ M ULT.I

Pipe in Pipe System for Pex Al Pex

New Pipe in Pipe system developed by FIRAT decreases the time
and the cost of installation in significant amounts. The new product
is also providing less cost in transportation and storage. Blue and
Red pipes show the flow of hot or cold water therefore enabling an
more efficient installation and usage.

LAY ER T

alpex pipe cover outer cover inner cover coil
diameter mm diameter mm diameter mm wall thickness mm lentgh mt
16 25 20.7 0.45 25-50-100

20 282 23.1 0.55 25-50
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Pressure Loses Table for Tig Pipes

14x2 16x2 18x2 20x2

Q R1 R2 Vv R1 R2 Vv R1 R2 Vv R1 R2 Vv
001 040 033 013 019 014 009 011 006  0.06 006 002 005
002 144 102 025 039 047 018 021 022 013 012 012 0.0
003 293 228 038 123 095 027 059 046  0.19 031 024 015
004 486 377 051 204 158 035 098 076 026 052 040 020
005 718 557 064 802 234 044 145 112 032 077 052 025
006 98 767 076 415 322 053 199 155 039 106 082 030
0.07 1294 1005 089 544 422 062 261 203 045 138 107 035
008 1635 1269 102 687 534 071 330 256 052 175 136 040
009 2009 1560 115 845 656 080 406 315 058 215 167 045
010 2416 1876 127 1016 789 088 48 379 065 259 201 050
012 3325 2581 153 1398 1085 106 672 522 078 356 276 060
0.14 4354 3381 178 1831 1422 124 880 683 091 467 362 070
0.16 5501 4271 204 2313 1796 141 1112 863  1.04 590 458 080
0.18 6760 5249 229 2843 2207 159 1367 1061 117 725 563 090
020 8128 6312 255 3419 2654 177 1644 1276 130 871 677 099
0.30 16527 12833 382 6951 5397 265 3342 2595 195 1772 1376 149
0.40 27342 21231 509 11500 8930 354 5530 4294 260 2932 2277 199
050 40404 31373 637 16994 13196 442 8171 6345 325 4333 3365 249
0.60 55590 43165 7.64 23382 18156 531 11243 8730 390 5962 4629 298
0.70 72803 56531 891 30622 23778 6.19 14724 11433 455 7808 6063 348
0.80 91968 71413 1019 38683 30037 7.07 18600 14443 520 9864 7659 398
0.90 87760 1146 47538 369.13 796 22858 17749 585 12122 9412 4.48
1.00 57163 44387 884 27486 21343 650 14576 11358 497
1.20 78648 61070 1061 378.17 29365 7.80 20055 15572 597
1.40 1030.02 799.80 1238 49527 38458 9.09 26265 20395 696
1.60 101034 1415 62565 48581 1039 33179 25763 7.96
1.80 76886 597.02 1169 40774 31661 895
2.00 92454 71790 1299 49030 38071 9.95
2.20 84821 1429 57929 44982 1094
2.40 67457 52380 1194
2.60 776.00 60256 1293
2.80 883.46 686.00 1393
3.00 996.83 77404 1492
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25x2,5 26x3 32x3 40x4
Q R1 R2 Vv R1 R2 Vv R1 R2 Vv R1 R2 Vv
0.01 002 000 003 002 000 003 000 000  0.02 000 000 001
002 005 004 006 005 004 006 001 001 004 000 000 002
0.03 007 008 0.10 007 008 010 002 002 006 001 001 0.04
004 018 014 013 018 014 013 003 004  0.08 001 001 0.05
005 026 020 0.6 026 020 016 007 005  0.09 002 002 006
006 036 028 019 036 028 019 010 008 0.1 004 003 007
0.07 048 037 022 048 037 022 013 010 013 005 004 009
008 060 047 025 060 047 025 017 013 015 007 005 010
009 074 057 029 074 057 029 021 016 017 008 006 0.1
010 089 069 032 089 069 032 025 020 0.9 009 007 012
012 123 095 038 123 095 038 035 027 023 013 010 015
014 161 125 045 161 125 045 046 036 026 017 013 017
0.16 204 158 051 204 158 051 058 045 030 021 017 020
0.18 251 195 057 251 195 057 072 056 034 027 021 0.22
020 302 234 064 302 234 064 08 067 038 032 025 025
030 614 476 095 614 476 095 176 137 057 065 051 037
040 1016 789 127 1016 789 127 292 226 075 108 084 050
050 1501 1165 159 1501 1165 159 431 335 094 161 125 062
0.60 2065 1604 191 2065 1604 191 594 461 113 221 172 075
070 2705 2100 223 2705 2100 223 778 604 132 290 225 087
0.80 3417 2653 255 3417 2653 255 982 763 151 366 284 099
0.90 4200 3261 286 4200 3261 286 1207 937 170 450 349 112
1.00 5050 3921 318 5050 3921 3.8 1452 1127 188 541 420 124
120 6948 5395 382 6948 5395  3.82 1998 1551 226 745 578 149
140 9100 7666 446 9100 7666 446 2617 2032 264 976 757 174
160 11496 8926 509 11496 8926 509 3306 2567 301 1233 957 199
1.80 14127 10970 573 14127 10970 573 4062 3154 339 1515 1176 224
2.00 169.88 13191 637 169.88 13191 637 4885 3793 377 1822 1414 249
220 20071 15585 7.00 20071 15585 700 5772 4482 414 2152 1671 274
240 23372 18148 764 23372 18148 764 6721 5219 452 2506 1946 298
2.60 26887 20877 828 26887 20877 828 7732  60.04 490 2883 2239 323
2.80 30610 237.68 891 306.10 237.68 891 88.03 6835 527 3283 2549 348
3.00 34538 268.18 9.55 34538 268.18 955 9932 7712 565 3704 2876 373

Inner surface
roughness : 0.006 mm
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Density : 998 kg/m3 (200°C) Viscosity : 1.02 x10-6 m2/s

972 kg/m3 (800°C)

3.70 x10-7 m2/s

Q=flow rate (It/second) R = pressure loss (mbar/m) V = velocity (m/s)

23
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Specifications of PEX-AL-PEX Pipes
(Multi Layer TIG Pipes)

Tig Pipes - Temperature Changes - Longitudinal
Extension

For the applications of Tig pipes, longitudinal extensions rooted from
temperature changes should be taken into consideration.

Longitudinel extensions are defined with the following formula:

AL=AeL AT
AL = extension (mm)
AT = temperature change
L = pipe length
A = coefficient of thermal expansion
(0,025 mm/m°K]
Example:
Room temperature = 2010€
Fluid temperature = 85°C
Pipe Length =18m "
A [coefficient of thermal v A
expansion) = 0,025 mm/m°K ] i
i
AT = 85-20 =65°C \

AL (extension) = 0,025 x 18 x 65

AL =29,25 mm

(0}
D
= o

_‘S -m

R Y A O O =T 1~
[ R R A R O R
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Longitudinal expansion at Tig Pipes rooted from

temperature change

Length AT AT AT AT AT AT AT AT
(m) 10 20 30 40 50 60 70 80
0.50 0.12 0.25 0.25 0.50 0.62 0.75 0.87 1.00
1.0 0.25 0.50 0.50 1.00 1.25 1.50 1.75 2.00
2.0 0.50 1.00 1.00 2.00 2.50 3.00 3.50 4.00
3.0 0.75 1.50 1.50 3.00 3.75 4.50 5.25 6.00
4.0 1.00 2.00 2.00 4.00 5.00 6.00 7.00 8.00
5.0 1.25 2.50 2.50 5.00 6.25 7.50 8.75 10.00
6.0 1.50 3.00 3.00 6.00 7.50 9.00 10.50 12.00
7.0 1.75 3.50 3.50 7.00 8.75 10.50 12.50 14.00
8.0 2.00 4.00 4.00 8.00 10.00 12.00 14.00 16.00
9.0 225 450 450 9.00 11.25 13.50 15.75 18.00
10.0 2.50 5.00 5.00 10.00 12.50 15.00 1750  20.00

Tig Pipe - Bracelet Spacing

ATCC) O14mm @16 mm @18 mm 020 mm @25 mm 026 mm ©32 mm @40 mm
0 120 130 135 155 170 170 190 230
10 110 115 120 140 150 150 155 185
20 110 100 110 120 130 130 155 185
30 110 100 110 120 130 130 150 175
40 90 100 110 110 120 120 145 175
50 90 90 100 110 120 120 145 170
60 80 80 90 100 110 110 140 160
70 70 70 80 90 100 100 130 150
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Tig Pipes - Table for Resistance to Chemicals

Compound Concentration % T(C) Resistance

20 R

<10 60 R

L 80 R
Acetic Acid 20 R
<40 60 R

<60 20 R
Allyl Alcohol Tg-I 50 NR
20 LR

Amyl Acetate Tg-I 60 LR
80 LR

20 R

Amyl Alcohol Tg-I 60 R
20 R

Acetone Tg-I 60 R
20 R

Benzene Tg-I 60 7
20 R

Calcium Chloride con.solution 60 R
80 R

20 R

Calcium Nitrate con.solution 60 R
80 R

s S 20 R

Carbon Disuipnide Tg-I 60 X
F 20 LR
Carbon Tetra Chiorige Tg-I 60 NR
20 R

; 60 LR
Chiorobenzene Tg-I 30 R
100 NR
. 20 NR
Chiorotorm Tg-I 60 NR
20 R

) ) 60 R
Ethyiene Glycoi Tg-I 30 R
100 R

Ethyl Ether Tg-I 20 R
20 R

ic 60 R

L 20 R
Formic Acid 40 60 R
20 R

& 60 R

Freon - F12 op.solution 20 R




PEX-AL-PEX PI PES (MULT I
Compound Concentration % T(C) Resistance
20 R
Heptane Tg-| 60 R
80 NR
20 R
<10 60 #
80 R
100 R
20 R
<20 69 H
80 R
Hydrochloric Acid LUt i
>25 20 R
60 R
30 20 R
60 R
>30 20 R
60 R
36 20 R
60 R
5 20 R
60 R
Methyl Alcohol Tg-l 20 R
60 R
Tg-| 2 R
Methyl Ethyl Ketone 60 R
_ 20 R
Mineral Oils opsoltto 60 R
80 LR
: 20 R
Naphtha op.solution 60 R
80 R
5 20 R
60 LR
10 20 R
.-y w - 60 LR
Nitric Acid r 20 R
60 LR
25 20 R
60 LR
50 20 NR
60 NR

L AY ER

T

P
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Compound Concentration % T(C) Resistance

20

solition 60

20

10 60

20

Potassium Hydroxide 60
20

80

20

50 60

80

20

solition 60

20

saturated sol. 60

20

1 60

Sodium Hydroxide 55

1-35 60

20

40-60 60

20

40 60

20

<10 60
Sulfuric Acid

20

15 60

20

15-30 60

20

<50 60

20

X XV XV XV V| V| W WV W WV W 0| PP DWWV W W XX DD T J|W| W[/ T x|

s.solution: Saturated agueous solution (20 °C) 50-75 60

e
ps)

solution: Concentration higer than 10 %, unsturated 20

-
ps)

agueous solution 50-90 60

Z
)

Tg-I: Fluid with technical purity 80

)

op.solution: Operatinf solution, with the concentration 20

-
o)

most widely used in industry 95 60

e
)

R: Resistant o

psj

LR: Limited resistance 2

—
ps)

NR: Non resistant 96 60

Z
o)

X: No available data* 80

*Derived from the data of ISO 10358 standard
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Production Line

TIG Pipe Production Line

The quality control processes of Tig Pipes, which
are produced with the latest technology, are carried
out simultaneously with the production. Ultrasonic
and laser measurement devices working on all
production lines measure the diameter, wall
thickness and ellipticity values of the pipes fully
automatically and prevent faulty production by
giving visual and audio alarms in case of a fault
detection.

(
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Installation
PEX-AL-PEX Pipe (Multi Layer TIG Pipe)
Bridge Construction
By the use of a bender, you have the chance to easily give the bridge
shape to the Tig pipe in a few steps at the mounting stage.
TIG PIPE EXPANDER TIG PIPE CUTTER TIG PIPE BENDER

Code Pieces Packing Code Pieces Packing Code Pieces Packing
Type Type Type
8490000001 1 Pieces 8490000002 1 Pieces 8490000003 1 Pieces
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Test After Installation

Testing FIRAT PEX-AL-PEX Pipe Installation

Before covering the installation, which is laid, operation, pressure
and tightness test must certainly be conducted. Water should be
supplied into system with a pump and a manometer that will enable
observation of desired pressure value from test pump should be
attached.

For Pressure Test:

e All points that are open in installation which is tested must be
closed.

e All valves in the installation must be turned off.

e System should be filled with water from the bottom section of
installation and main valve should be opened slightly. In order to
avoid strong pressure impacts, pipe lines must be deflated from
the utilization points at the highest and farthest sections.

e Installation must be tested at a pressure 1,5 times higher than
that of pipe operation pressure during 30 minutes. Operation
pressure describes maximum operation pressure at 20 °C and
indicated on all of the pipes.

e During this time, no pressure fall in manometer and tightness
should occur.

If pressure falls in manometer in which test is tracked, then it
means that there is a leakage and pipe line which has a leakage
should be replaced upon checking it.
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FIRAT sells to a lot of Countries in
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Europe, Asia and Africa

Countries to which FIRAT exports:

Afghanistan
Albania
Algeria
Azerbaijan
Bahreyn
Belarus
Belgium
Bulgaria
Bosnia and Herzegovina
China
Croatia
Egypt
England
Ethiopia
France
Gambiya
Georgia
Germany
Greece
Hungary

32

India

Iran

Iraq

Italy

Jordan
Kazakhstan
Kirghizstan
Kosovo
Kuwait
Lebanon
Libya
Macedonia
Malta
Moldovia
Morocco
Netherlands
Nigeria
Montenegro
TR of Northern Cyprus
Pakistan

Poland
Portugal
Qatar
Romania
Russia

Saudi Arabia
Serbia
Slovenia
South Africa
Spain

Sudan
Sweden

Syria
Tajikistan
Tunisia
Turkmenistan
Ukraine
United Arab Emirates
Uzbekistan
Yemen



