A

Ty .







Design and Installation

of Special Solutions

Content
1 000 L0 o 1 4
1.1 General INformation ... 4
1.2 System Specification. ... 5
1.3 Technical Details ... 6
1.4 Dimensioning and deSigN ... 14
1.5 Jointing and Installation ... 47
1.6 Transport and StOCKING ... 62
1.7 BN VITONMENE 62

+GF + GF Piping Systems - Industrial Piping Systems (12/19) V-3



COOL-FIT 2.0

1 COOL-FIT 2.0

1.1  General Information

COOL-FIT 2.0 is a pre-insulated piping system for the delivery of secondary refrigerants.
Thanks to its insulation thickness of 20 mm, the system can be used in air-conditioning
systems with secondary refrigerant temperatures above 0 °C. COOL-FIT 2.0 is based on
established, impact resistant and corrosion free PE pipe and fittings. The smooth inner
surface of the fluid pipe provides minimal losses of pressure. The low thermal conductivity
and high quality insulation guarantee low operating cost over the entire lifespan of the
system. Thanks to the 3 in 1 design — Fluid pipe / Insulation / Jacket tube - installation time is
kept very short.

The system consists of pipe, fittings, valves, flexible hoses and transition fittings. All
components are pre-insulated or supplied with mountable insulation shells. The COOL-FIT 2.0
tools allow for fast and safe installation of the system.

The COOL-FIT 2.0 system is a completely pre-insulated plastic piping system for secondary
refrigerant circuits run with water, brine, or Glycol based solutions.

The COOL-FIT 2.0 system is suitable for use in applications like:

Comfort Cooling Safe Cooling

¢ Air conditioning e Data centers

¢ Airports e Hotels

¢ Apartments e Shopping centers

¢ Hospitals e Sports center / leisure center
¢ Industrial buildings ¢ Universities

* Bank / public institutions
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COOL-FIT 2.0

1.2 System Specification

Specification COOL-FIT 2.0 COOL-FIT 2.0F
Materials" Pipe PE100 PE100
Insulation GF-HE foam, halogen GF-HE foam, halogen
free, closed-cell free, closed-cell
Outer jacket Pipe HDPE Flame retardant -
GF-FR
Fitting GF-HE -
Size ? d32DN25 - d32DN25 -
d140DN125 mm d140DN125 mm
Connection techno- Electrofusion Electrofusion
logy
Nominal pressure® 16 bar, SDR 11 16 bar, SDR 11
Temperature Medium 0 °C bis +60 °C 0 °C bis +60 °C
Environment 0 °C bis +55 °C 0 °C bis +55°C
Insulation Thermal conductivity

}\420"(3

3)

All three materials are
firmly bonded together.
Bigger dimensions availa-
ble via COOL-FIT 4.0 and
COOL-FIT 4.0F product
range

At 20 ° C, medium water,
the specified value is valid
for all system components,
with the exception of the
butterfly valves, PN10
applies to the nominal
pressure and for flexible
hoses with maximum
pressure according product v
datasheet.

Additional information in
chapter "Fire Behaviour and

PE Inner pipe 0.38 W/ mK 0.38 W/mK Firestop Measures’
HE Foam 0.022 W/mK 0.022 W/mK
PE jacket 0.38 W/mK
GF-FR jacket 0.15 W/mK
Density 270 kg/m? >70 kg/m?
Foam cell size max. @ 0.5 mm max. @ 0.5 mm
Nominal thickness 22 mm 22 mm

Mechanical strength  Axial shear strength > 0.12 N/mm? > 0,12 N/mm?

(from insulation) Compressive > 0.3 N/mm? > 0.3 N/mm?
strength

Colour QOuter jacket Black Black

Weight Pipe d32 1.12 kg/m 1.06 kg/m

(without medium) Pipe d110 5.5 kg/m 5.39 kg/m

Oxygen diffusion at ISO 17455 <0.083 mg/(m?d) <0.083 mg/(m?d)

<5°C

Fire classification * EN 13501-1 * E B-s2,d0
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COOL-FIT 2.0

Specification COOL-FIT 2.0 COOL-FIT 2.0F
Environment Stability Moisture and Moisture and
vapor-tight vapor-tight
0zone Depletion Zero Zero
Potential
Standards and EN ISO 15494 Plastic piping systems for industrial
Guidelines applications - polybutene (PB), polyethylene
(PE) and polypropylene (PP) - specifications
for components and the piping system —
metric series
IS0 7 Threaded Joints
Industrial valves ...
EN IS0 16135 — Ball valves made of thermoplastics
EN IS0 16136 — Butterfly valves made of thermoplastics
EN IS0 16137 — Backflow protection made of thermoplastics
ENISO 16138 — Diaphragm valve made of thermoplastics
EN IS0 16871 Plastic piping and ducting systems — Plastic

pipe and fittings — Method for exposure to
direct (natural) weathering

EN IS0 13501-1

Fire classification of construction products

and building elements

Product declarations

Green buildings

According to:
DGNB 2015
DGNB 2012
BREEAM 2016
LEED 2009
LEED v4

eco-Bau

(BKP 240, 244, 250)

201710.1516

201908.5715

1.3 Technical Details

1.3.1 COOL-FIT 2.0

COOL-FIT 2.0 pipe

COOL-FIT 2.0 pipes are made from PE 100. The high efficiency GF-HE hard
foam insulation exhibits a thermal conductivity A of 0.022 W/mK. The pipes

are protected by a impact resistant PE jacket.

All three materials are firmly bonded in order to ensure good insulation

properties and low thermal expansion or contraction for the system.

The pipes are available in 5 m lengths.

e, el

Pipe size  Inner Pipe Inner Outer Weight Weight Volume Insulation Heattransfer Fire load d
(mm) dxe(mm) Pipe jacket empty with thickness coefficient (kWh/m)

d; Dx el (kg/m) water  (I/m) (mm) (U)

(mm) (mm) (kg/m) (W/m K)
d32/75 32x29 262 75x3 112 1.66 0.54 18.5 0.16 12.41
d40/90 40x 3.7 326 90x3 1.50 2.34 0.83 22.0 0.17 16.55
d50/90 50 x 4.6 408 90x3 1.67 2.98 1.31 17.0 0.24 18.91
dé3/110 63x5.8 51.4  110x3.4 2.47 4.54 2.07 20.1 0.25 27.91
d75/125 75x 6.8 61.4  125x3.8 3.24 6.20 2.96 21.2 0.28 36.88
d90/140  90x8.2 73.6  140x4 417 8.43 4.25 21.0 0.32 47.91
d110/160 110x 10 90.0 160x4 5.50 11.86 6.36 21.0 0.38 63.47
d140/200 140x12.7 114.6 200x5 8.71 19.02 10.31 25.0 0.47 100.88
V.6 GF Piping Systems — Industrial Piping Systems (12/19)
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COOL-FIT 2.0

COOL-FIT 2.0 fittings

General

The media fitting and insulation used for COOL-FIT 2.0 fittings fulfill the same specifications

as the COOL-FIT 2.0 pipe. The COOL-FIT 2.0 fittings are based on ELGEF electrofusion fittings,

which have been in use successfully for years. They provide an easy and safe connection.

The pre-insulated COOL-FIT 2.0 fittings are available in two types:

Type A: 90° elbow as an example
Electrofusion fitting with integrated resistance wires for
direct electrofusion pipe-to-fitting connections.

Type B:
90° elbow as an example

Spigot fitting with free ends for pipe-to-fitting electrofusion
with COOL-FIT 2.0 electrofusion fittings.

Usefull functions - Fittings type A:

Fusion indicators

After welding, check whether there is wear to the fusion

indicators. After the welding process, the indicator pin \'}
shows clearly that energy has been applied to the welding

zone.

Sealing lip

The sealing lip can be used to check whether the insulation
has been properly sealed. If they bulge after the fitting has
been pushed up to the end stop on the pipe, the installation
is correct. By labelling the lip end on the pipe any changes
in position of the fitting can be monitored.

For direct fitting-to-fitting or fitting-to-valve connections,
the sealing lip can be removed beforehand during electro-
fusion fitting.

+GF o+ GF Piping Systems — Industrial Piping Systems (12/19) V.7



COOL-FIT 2.0

Label

The fittings have abrasion-resistant marking.

Traceabi

Relevant product data can be traced back to prOduCtion Via
373603063 16! 01000325

L 0120 767!
traceability codes.

lity

Angle marking

By marking the ends of the fittings, connections between
pipe and fittings can be optimally aligned.

All Type A fittings feature a dome surrounding the welding connectors. It tops the outer
diameter of a fitting, thus increases the total height (H) of a fitting in this specific section. The
outer diameter of a fitting (D) is slightly larger than the nominal outer diameter (D) of the
system. See dimension table for Type A fittings:

d/D D H d/D Nominal inner-/ outer

[mm] [mm] [mm] diameter COOL-FIT 2.0
System

32175 82 87 Dist E;/fective outer

40790 97 99 diameter fitting Type A

50/90 97 105 H Fitting height at

63/110 117 123 welding connector

75/125 132 139 section

90/140 147 154

110/160 168 177

140/200 208 208

Jointing

Pipe and Fitting

Type A fittings have integrated resistance wires, which are put under electric current during
the welding operation through welding contacts on the fittings. This heats up the inside of the
fitting and bonds the melting zone with the pipe.

Type B fittings feature non-insulated spigot ends. They are connected with electrofusion
coupler to a pipe (see chapter below “components”).
Fitting-to-fitting

Two COOL-FIT 2.0 fittings are usually connected by using a piece of COOL-FIT 2.0 pipe with
free ends or a short piece of ecoFIT PE pipe and an insulation ring (e.g. ring removed with the
foam removal tool). The shortest connection between two COOL-FIT 2.0 Type A fittings can be
achieved by cutting off the sealing lips and using a barrel nipple and an adhesive ring for the
vapor seal (see components).

Two COOL-FIT 2.0 Type B fittings can be joined using an electrofusion coupler (see
components).

The connection of a COOL-FIT 2.0 fitting Type A and Type B is also possible.

V-8 GF Piping Systems - Industrial Piping Systems (12/19) +GF+



COOL-FIT 2.0

Components

Fittings can be connected to either pipe or other fittings using the parts described below:

COOL-FIT 2.0 Electrofusion coupler

COOL-FIT 2.0 electrofusion couplers are used to connect
pipe and components with free ends like type B fittings,
valves and transition fittings.

COOL-FIT 2.0 Elbows 45° and 90°

(Refer to ,General” chapter above) '

COOL-FIT 2.0 T90 ° equal and COOL-FIT T90 ° reduced

The equal and reduced type A 90° tees have, like the
coupler, resistance wires for electrofusion. The central
outlets can be connected to the type A fitting, so all
combinations are possible.

The type B fittings with free fusion spigots can be
connected to all type A fittings.

COOL-FIT 2.0 reducer

The COOL-FIT 2.0 reducer can be used to reduce the flow of
the starting size by up to three to four sizes (e.g. from d140
up to d63 or from d75 up to d32).

PVvEeER

COOL-FIT 2.0 barrel nipple

COOL-FIT 2.0 barrel nipple serves as a compact direct
connector for type A fittings.

+GF+ GF Piping Systems — Industrial Piping Systems (12/19) V-9



COOL-FIT 2.0

Combination of T90° and Reducer

If a reduction step should be done after the branch of a T90°, either a COOL-FIT 2.0 T90°
reduced, or a COOL-FIT 2.0 T90° reduced/ equal connected to a reducer should be used.

Run 40 50 63 75 90 110 140

Branch

32 A A A A A A 0
40 X X 0 0 0 0
50 X 0 0 0 0
63 A A A A
75 A A A
90 A A
110 A

Accessories
Insulation for fusion contacts

Supplied with each fitting. Prevent formation of a cold

bridge at the fusion contacts. Insulation parts can also “

serve as an indicator that a connection has been welded.
(Install insulation after welding to show that the welding
has been completed.)

Adhesive ring

With a compact connection with a barrel nipple (fit-
ting-to-fitting), this adhesive ring is used to ensure that the O
connection is water and vapor tight after the removal of the

sealing lip.

Cement

For frontal bonding of the insulations of transition fittings
and flexible hoses

Adhesive tape

Optional for covering hand-cut faces.

Y-Cable kit for COOL-FIT Fixpoints

Cuts the welding time by 50% and includes the required
welding adapters.

Article no.: 790 156 032.

V-10 GF Piping Systems — Industrial Piping Systems (12/19)
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0 T90°- reduced + reducer

A T90°- reduced
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COOL-FIT 2.0

COOL-FIT 2.0 valves

COOL-FIT 2.0 valves are based on GF Standard plastic
valves. The valves are supplied including GF-HE insulation
shells with a protective PE jacket. The sealing faces
between the shells and the valve are vapor tight by their
design. No additional tape or sealant is required.

Releasable plastic bands for sizes d32DN25 — d63DN50 and
metal straps with tension locks for sizes d75DNé5 —
d140DN125 permit the pre-insulated shells to be fitted to
and removed from the valves easily, allowing easy
maintenance.

The insulated ball valve in PVC-U is available in sizes d32DN25 — d90DN80, and the butterfly
valve in sizes d110DN100 — d140DN125. Manual versions or such ISO 5211 interface are
available. The interface is suitable for electric actuators from GF as well as for 3 party
actuators.

Interfaces:

F03 and FO5 for ball valves d32DN25 — d63DN50
FO7 for all ball- and butterfly valves d75DN65 — d90DN80

COOL-FIT 2.0 transition fittings, flange connectors

Transition fittings and flange connectors enable
connections to different systems in either metal or plastic,
such as the Georg Fischer systems iFIT or Sanipex MT. All
listed components are supplied with insulation in NBR
foam:

Thread type/connector/ Size Material Thread type/connector/ * NBR foam insulation
pitch circle pitch circle ** Ir?su'lation half shells .
Transition fittings for metal* d32-dé63 PE - stainless Male thread (R), similar to valve insulations
o' -2 %" steel Female thread (Rp),
PE - brass Loose union nut (G)
Transition fittings to iFIT or d32 Stainless steel  iFIT, Sanipex MT
Sanipex MT* 1" Brass
Union plastic - plastic* d32-d110 PE - PE, Welding spigots
1"-4" PE - ABS Cementing socket
Adaptor union to metal* d32 -dé3 PE - stainless Internal thread (Rp),
1"“-2" Steel External thread (R)
Flange joints** d32-d140 PE Bolt circle PN 10/16

+GF+ GF Piping Systems — Industrial Piping Systems (12/19) V-1



COOL-FIT 2.0

COOL-FIT 2.0 flex hoses

The flexible hose in EPDM with stainless stell protection
permit mobile access to devices such as fancoils, compen-
sating for expansion or contraction within the system. The
tear-resistant protective tissue jacket and NBR insulation
(19mm, Aigec < 0.036 W/mK) ensure the temperature of the
cooling medium remains unchanged. Versatile connectivity

options mean that system connection is ensured:
G thread (external thread + loose nut)

d DN Thread Length Max. compen- R, (min.
sation AL bending radius)

(mm) (mm) (mm) (mm) (mm)

20 15 Iz 1000 276 119

25 20 " 1000 161 156

32 25 1 1000 68 192

40 32 1 v 1500 233 252

50 40 1 %" 2000 396 312

63 50 2" 2000 233 372

COOL-FIT 2.0 Installation fittings type 313

Installation fittings are used to install various types of
sensors to the system. Pressure or temperature sensors
can be connected using the 2 "or %" Rp female thread.

The insulation is comprised of highly efficient GF-HE foam
with excellent insulating capabilities.

1.3.2 COOL-FIT 2.0F

COOL-FIT 2.0F pipe

COOL-FIT 2.0F inner pipe is made from PE100. The insula-
tion made of highly efficient GF HE rigid foam has a thermal
conductivity A of 0.022 W/mK. The pipe is protected by the
GF-FR fire retardant jacket.

All three materials are firmly bonded in order to ensure
good insulation properties and low thermal expansion or

contraction for the system.

The pipes are available in 5m legths and can be connected
with all fittings from COOL-FIT 2.0.

Pipe size Inner Pipe Inner Outer Weight Volume Insulation Heattransfer Fireload @
Pipe jacket empty with thickness coefficient
Water ()
(mm) dxe(mm) d; Dxel (kg/m) (kg/m) (I/m) (mm) (W/m K) [kWh/m] i
(mm)  (mm) D
d32/75 32x29 262 75x1.8 1.06 1.60 0.54 19.7 0.16 7.54
d40/90 40x3.7 326 90x1.8 1.43 2.27 0.83 23.2 0.17 10.65
d50/90 50 x 4.6 408 90x1.8 1.60 291 1.31 18.2 0.23 13.01 e, el
d63/110 63 x5.8 51.4 10x1.8 227 4.34 2.07 21.7 0.24 19.20
d75/125 75x6.8 61.4 125x1.8 2.88 584 296 23.2 0.26 25.29
d90/140 90x8.2 73.6 140x25 4.09 834 4.25 22.5 0.30 35.87
d110/160 110x10 90.0 160x25 539 11.76 6.36 22.5 0.36 49.65
V.12 GF Piping Systems — Industrial Piping Systems (12/19)
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COOL-FIT 2.0

Pipe size Inner Pipe Inner Outer Weight Volume Insulation Heattransfer Fire load
Pipe jacket empty with thickness coefficient
Water ()
(mm) dxe(mm) d; Dxel (kg/m) (kg/m) (I/m) (mm) (W/m K) [kWh/m]
(mm)  (mm)
d140/200 140x12.7 114.6 200x2.5 8.05 18.37 10.31 27.5 0.44 76.84

1.3.3 COOL-FIT tools

Electrofusion Machines

Electrofusion machines are required to join COOL-FIT 2.0
components. The range includes dedicated and
multipurpose electrofusion machines which are reliable
and easy to use.

GF recommends: MSA-Series electrofusion machines.

Foam removal tool and peeling tool — manually
operated

The foam removal tool is used to prepare shortened
COOL-FIT 2.0 / 2.0F pipe for electrofusion. The tool removes
the foam and cuts outer jacket, and also peels the surface
of the inner pipe. Any oxide layer present is removed when
the welding zone is treated.The tool is available in two

versions:

1. for sizes d32 - d90,
2. for sizes d110 — d140.

Powered foam removal and peeling tool

The powered foam removal tool is also used to prepare
shortened COOL-FIT 2.0 / 2.0F pipe for electrofusion. Due to
the compatibility to commonly used drill drivers, it serves a
comfortable and powersaving supplement to the manually
operated tool.

The tool is available as a kit for the sizes d32-dé3.

Clamping tool

The fusion process gives rise to forces that can pull the
pipe out of the coupler. Therefore it is recommended that
the assembly should be fitted with COOL-FIT installation
clamps. This prevents movement during the welding- and

cool-down process.

The central hinge allows the use of the clamps on elbows
and reducers. Depending on the length of the pipe, 2 or 4 of

the glass-reinforced plastic holders can be used. The _/i
linkage is made of galvanized steel. Tension bands are
included and a T-adapter is optional available.

+GF+ GF Piping Systems — Industrial Piping Systems (12/19) V.13



COOL-FIT 2.0

1.4 Dimensioning and design

The following section describes only the COOL-FIT specific planning fundamentals. For
prevailing information see general GF planning fundamentals.

1.4.1 General information about the dimensioning and installation of
plastic piping

Plastics have different physical characteristics to metals. When designing and installing
thermoplastic piping systems, this needs to be taken into account. Although PE and COOL-FIT
2.0 are very robust systems, care should be taken to avoid damage during handling and
transportation.

For over 50 years, GF Piping Systems has developed and sold a variety of plastic piping
systems which are subjected to very rigorous demands, such as optimized insulation
properties in cooling applications. Experience has shown that plastic provides an economical
and reliable alternative to metal when designers and installers take account of the
recommendations in the technical documentation. In the professional production of plastic
piping systems, for example, piping systems must be able to move to accommodate changes
in length caused by temperature and pressure changes. To allow for these changes in length,
the use of pipe holders that permit this movement is vital.

The following technical information contains the basic information needed to ensure an
economical and trouble-free installation. However, this chapter does not contain all of the
details. For more information, or if you have specific questions, please call your local GF
Piping Systems representative. Additional information is available on the official GF Piping
Systems website.

1.4.2 COOL-FIT 2.0 pressure-temperature diagram

The pressure resistance for thermoplastic pipe for water is always specified at +20 °C. At
higher temperatures allowance must be made for a lower maximum operating pressure.
The graph shows the maximum permissible pressure for COOL-FIT 2.0 pipe, fittings and
valves at various temperatures, up to the maximum permissible media temperature of

+60 °C. The table is based on an ambient temperature of +20 °C. A safety factor of 1.6 and a

minimum lifespan of 25 years have been allowed for in all calculations.

The values given in this chapter apply to both COOL-FIT 2.0 and COOL-FIT 2.0F.

V.14 GF Piping Systems — Industrial Piping Systems (12/19)
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COOL-FIT 2.0

Pressure/temperature limits for COOL-FIT 2.0 fittings, pipe, valves — water
coolant

Limits for COOL-FIT 2.0: 25-year values allowing for the safety factor (with water as the
coolant).

T(°F)
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The butterfly valves used for the COOL-FIT 2.0 system exhibit lower pressure-temperature
ratings than the rest of the components. If valves are used, it is necessary to refer to the data
in the diagram above.

Influence of secondary refrigerants with antifreeze additives

At ambient temperatures below 0 °C, antifreeze must be used in the water to prevent it from
freezing during a plant shut-down.

COOL-FIT 2.0 is generally resistant to secondary coolants such as glycol and brines. For some
secondary coolants a reduction factor is necessary depending on the type and mixing ratio.
The permissible operating pressure is corrected downwards from the pressure-temperature
curve for water.

Reduction factors’

Inorganic salt solutions F
Organic salt solutions F
Glycol solutions (max. 50 %) F

1]
_

A

For the calculation, the following formula is used:

Py
o=
Par Permissible pressure with reduction factor
Pw Permissible pressure for water
AF Reduction factor

+GF + GF Piping Systems - Industrial Piping Systems (12/19)

P Allowable pressure (bar, psi)
T Temperature (°C, °F)
Safety factor

valid for materials HD-PE,
EPDM, PVC-U, metals
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COOL-FIT 2.0

Glycol solutions

COOL-FIT 2.0 / 2.0F can be used with glycol solutions with concentrations up to 50%. The
chemical resistance of COOL-FIT 2.0 systems is suitable for the following antifreeze types:

Brand name Hersteller Typ

Antifrogen N Clariant Ethylene glycol
Antifrogen L Clariant Propylene glycol
Showbrine Blue Showa Showa Brine Ethylene glycol
standard EG brine

Showbrine Blue Showa trial  Showa Brine Ethylene glycol
EC brine

Tyfocor L Tyfo Propylene glycol
Tyfocor Tyfo Ethylene glycol
DOWFROST DOW Propylene glycol
Zytrec FC Arteco Propylene glycol
Zytrec LC Arteco Propylene glycol
Zytrec MC Arteco Propylene glycol
Neutrogel Neo Climalife Dehon Ethylene glycol
Friogel Neo Climalife Dehon Propylene glycol
DOWTHERM SR-1 DOW Ethylene glycol

Example — glycol dissolved in water

For water-glycol mixture < 50%, the reduction factor for the pressure-temperature
diagram is 1.1. Thus, at +10 °C, with a minimum life of 25 years, the maximum allowable
working pressure is reduced as follows:

15 bar

P =171

=13.6 bar

Organic salt solutions

These media are usually potassium formates or potassium acetates: aqueous solutions with
low viscosity at low temperatures. COOL-FIT 2.0 can be used with the media below. The
manufacturer's instructions must be followed.

Brand name Manufacturer Type
Antifrogen KF Clariant Brine
Zytrec S-55 Frigol Brine
Temper Temper Brine
Hycool Addcon Brine

For detailed information on resistance and reduction factors, see Planning Funda-
mentals "Material selection — Chemical resistance”.

V.16 GF Piping Systems — Industrial Piping Systems (12/19)

When using other coolants,
compatibility with COOL-FIT 2.0
should be clarified with GF
Piping Systems.
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COOL-FIT 2.0

1.4.3 Polyethylene (PE)

The dominant material for the COOL-FIT 2.0 / 2.0F system is polyethylene (PE). As the inner
pipe which comes into contact with the media is made of PE-100, its properties are of
particularly high relevance.

Properties of PE (approximate)

Property PE 100-value' Unit Testing standard " Typical, measured on
Density 0.95 g/em? EN1SO 1183-1 r'Late{(;al Cth;ra“e;':‘t'cs'
Yield stress at 23 ° C 25 N/mm?  ENISO 527-1 o e e useaer
Tensile modulus at 23°C 900 N/mm? EN S0 527-1

Charpy notched impact strength at 23 °C 83 kJ/m? ENISO 179-1/1eA

Charpy notched impact strength at-40°C 13 kJ/m? EN SO 179-1/1eA

Crystallite melting point 130 °C DIN 51007

Thermal conductivity at 23 ° C 0.38 W/m K EN 12664

Water absorption at 23 ° C 0.01-0.04 % EN ISO 62

Color 9,005 - RAL

Oxygen Index (LOI) 17.4 % 4589-1

General information

All polymers made from hydrocarbons of the formula CnH,n are constructed with a double
bond (ethylene, propylene, butene-1, isobutene) are referred to collectively as polyolefins.
Among them is polyethylene (PE). It is a semi-crystalline thermoplastic. Polyethylene is
probably the best known plastic. The chemical formula is: -(CH,-CH,)n. Polyethylene is an
environmentally friendly hydrocarbon product. PE, like (PP), is a non-polar material.
Therefore, it is insoluble and scarcely swellable in conventional solvents. PE pipe cannot
therefore be adhesively bonded to fittings. Welding is the appropriate connection method for
the material.

Inindustrial piping, high molecular weight types have resulted in medium to high density. The
types are classified by their creep rupture strength into PE80 (MRS 8 MPa) and PE100 (MRS
10 MPa). The latter are also called 3rd generation types of PE, while PE8O types are primarily
associated with the 2nd generation. There are barely any first generation PE types — PE63
under the modern classification — remaining on the market. Creep rupture strength has been
tested by long-term tests as per ISO 1167, and calculated in accordance with ISO 9080. The
most widespread in piping system construction is PE for use in underground gas and water
pipe. In this area polyethylene has become the dominant material in many countries. However,
the advantages of this material mean that it is also used in domestic installations and
industrial piping.

Advantages of PE

e Light weight

» Excellent flexibility

» Good wear resistance (abrasion resistance)

» Corrosion resistance

e Ductile fracture properties

e High impact strength even at very low temperatures
» Very good chemical resistance

* Weldable

+GF+ GF Piping Systems - Industrial Piping Systems (12/19) V.
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COOL-FIT 2.0

Mechanical properties, chemicals, weathering and abrasion resistance

Chemical resistance

Polyethylene exhibits good resistance to a wide range of media. For detailed information,
please see the detailed chemical resistance list from GF Piping Systems, or contact the
person responsible at GF Piping Systems directly.

Abrasion resistance

PE has excellent resistance to abrasive wear. You can therefore find PE piping systems in use
in numerous applications for transporting solids and media containing solids. For many
applications, PE has proven especially advantageous with metals.

Thermal properties and electrical properties

Operating limits
The application limits of the material depend on both embrittlement and softening

temperatures and on the manner and method of application. Details are provided in the
relevant pressure-temperature charts.

Electrical properties

Polyethylene, like most thermoplastics, is non-conductive. This means that systems in PE do
not suffer from electrolytic corrosion. However, the non-conductive properties must be taken
into consideration, as electrostatic charges can build up in the pipe. Polyethylene has good
electrical insulation properties. The volume resistance is 3.5 x 10" Qcm, the surface
resistance 101° Q. This must be taken into account in applications where there is danger of
fire or explosion.
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1.4.4 Fire behavior and fire prevention measures

Firestop classes

Classification of fire behavior

Construction materials are classified into different firestop classes depending on their fire
behavior. The classification is decisive for whether specific materials may be legally used for
construction in certain areas of construction projects.

European classification according to EN 13501-1

In the year 2001, the EN 13501-1 was introduced, a European classification system for
construction materials. EN 13501-1 defines 6 construction material classes from A to F:
A No contribution to the development of a fire (A1, A2)

Very little contribution to the development of a fire

Limited contribution to the development of a fire

Acceptable contribution to the development of a fire

Acceptable fire behavior

No performance criteria detected

Mmoo O W

In addition to the fire behavior, the European standard also rates fire side effects: smoke
release (s1, s2, s3) and burning droplets (d0, d1, d2).

Smoke release:

sl limited smoke release
s2 average smoke release
s3 high smoke release, or smoke release not tested

Burning droplets:

do no burning droplets/fall off within 600 seconds

d1 no burning droplets/fall off with an afterglow time of more than 10 seconds within
600 seconds

d2 No performance criteria detected

Fire prevention classes EN13501-1, VKF and British building codes

COOL-FIT 2.0 COOL-FIT 2.0F COOL-FIT 2.0/
mineral wool ?

EN 13501-1 E B-s2,d0 A2,
VKF RF3* RF2 RF1
BS 5422:2009’ National Class 3 - National Class 0

Test method according to
BS 476-6 and BS 476-7
Type: Rockwool 800

d32 + d140 and COOL-FIT
4.0d>=d160mm
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Thermal load

The thermal load corresponds to a thermal potential (energy release) related to a specific
base area, fire section area in m? for example an escape route. The physical unit for the
thermal load is energy per surface area kWh/m? The calculative thermal load is equivalent to
the sum of the different thermal potentials of all used combustible used elements, such as
pipelines. When the energy released per running meter of the pipe (kWh/m) is known, the
thermal load of the pipe is calculated from the used pipe length.

d/D (mm) 32/75 40/90 50/90 63/110 75/125 90/140 110/160 140/200
Thermal load 12.02 15.97 18.43 29.38 36.84 46.93 62.32 99.14
COOL-FIT 2.0 pipes

(kWh/m)

d/D (mm) 32/75 40/90 50/90 63/110  75/125 90/140 110/160 140/200
Thermal load 7.54 10.65 13.01 19.20 25.29 35.87 49.65 76.84
COOL-FIT 2.0F

pipes (kWh/m)

Fire resistance of components

While the fire behavior characterizes individual materials, the fire resistance must be
considered for entire assemblies, for example a solid wall with pipe penetrations. The fire
resistance is equivalent to the amount of time in which a component maintains its function
during a standard fire.

The European system allows classification according to different criteria, stating the respec-
tive fire resistance duration in minutes.

Fire resistance and classification according to the European standards

Pipe insulation systems are exposed to a standard fire according to EN 1363-3. Classification
is according to EN 13501-2 and generally includes the criteria integrity (E, Etanchéité) and
thermal insulation (I, Insulation).

Abbreviation Criterion Rating
E - Etanchéité Flame protection or Measurement of an element's capacity of
integrity preventing the passage of gases and flames in
case of fire.
| — Insulation Insulation or thermal Measurement of the insulation capacity of an
insulation element, i.e. the duration in which the side of

the element facing away from the fire does not
exceed 180° C + the ambient temperature.
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Additional tested fire-retarding sealing
The following firestop collars were tested with COOL-FIT 2.0/2.0F pipes.

Fire-retarding sealing Manufacturer Approval
ROKU © AWM I Rolf Kuhn GmbH ETA 17/0753
BIS Pacifyre ® AWM Il Walraven ETA 17/0753

The firestop system ROKU® R — type AWM Il carries the European technical approval ETA
17/0753. COOL-FIT 2.0/2.0F was tested with AWM | firestop collars.

For detailed product information on AWM Il see www.kuhnbrandschutz.com.

ROKU® System AWM I
System description

The ROKU® system AWM Il consists of a firestop collar housing, which is equipped on the
inside with several layers of the highly effective intumescent material "ROKU® Strip." In case
of fire, the foaming material reacts with a strong foaming pressure and permanently seals
the construction component opening against fire and smoke. On walls, one collar should be
fitted on each side, and on ceilings only one collar underneath the ceiling.

Application areas

 Sealing of plastic pipes up to @ 400 mm in solid walls, light partition walls, and solid ceilings
e For plastic pipes, mineral fiber-reinforced plastics, plastic composite pipes

» Suitable for insulated and non-insulated plastic pipes and acoustically insulating sewage

pipes

Solutions for emergency corridors

Within emergency corridors the use of only non-
combustible materials is allowed. The supplier Rockwool
offers with Rockwool 800 a protection sleeve, made of
mineral wool, which allows the use of normal combustible
pipe within emergency areas. This solution is approved on
pipe outer diameters of up to 160 mm.

For detailed information about Rockwool 800 see:
www.rockwool.de.
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