























Viacvrstvova rurka
PEX-AL-PEX Ferro

FERRO’

Prikladovy kompenzacny kus v tvare U

A

Pri pripajani viacvrstvového potrubia na ocelové rurky
sa odporuca umiestnit pevny bod na ocelové potrubie
v mieste spoja (toto musi byt stanovené pri planovani
kompenzéacie ocelového potrubial.

Merace vody a tepla a tieZ ostatné armatdry pouziva-
né na potrubie FERRO PIPE musia byt upeviiované ku
stendam v pevnych montaznych bodoch. Vyrobky FERRO
PIPE nie st navrhnuté na prenos vahy armatur alebo sil,
vytvaranych ich ¢innostou.

» Prestupy cez steny a distancné prvky

Pre zabranenie nekontrolovatelného vyskytu pevnych
bodov (PS) alebo obrusovanie hran rurky, musia byt rir-
ky pretahované cez steny s pomocou distancnych prvkov
z PVC, PP, PE alebo pomocou ochrannej ocelovej hadi-
ce o priemere dvakrat vacsim ako je priemer potrubia.
Ochrannd hadica musi byt najmenej o 2 cm dlhsia, nez je
hriubka steny alebo podlahy. Potrubia uloZzené do vyklen-
kovv stene alebo kanala v podlahovom potere, musia byt
uloZené v ochrannych rirkach alebo tepelnej izolacii (s
vynimkou vyhrevnych panelov).

» Postup pri dezinfikovani proti
Legionele

Legionela predstavuje zdravotné ohrozenie pri teplo-
tach 25-50°C. RozmnoZovanie baktérie je dalej pod-
porované zivotnymipodmienkamiv potrubi nachylnému
na znecistenie alebo korézii. FERRO PIPE maju hladké
steny a sU odolné proti korozii, to v nich vytvara pros-
tredie nepriatelské pre rozmnoZovanie baktérie. Ako za-
branit vyskytu baktérie vo vasom potrubi:

e pravidelne preplachujte systém vodou o teplote » 60°C
e pre obdobie nepouzivania vypUstajte vodu z potrubia,
e vzdy pouzivajte systémy hortcej vody s nltenou cirku-

laciou.

Tabutka 5: PEXp odolnost materialu proti chemickym
cinidlam:

510 -10%+ koncentracia, nenasyteny vodny roztok

SN - nasyteny vodni roztok

SOPT - koncentracia najCastejSie pouzivana v priemysle
Tg-I - technicka kvapalina

R - odolné

LR -obmedzena odolnost

NR - nie je odolné

X-n/a

Cinidlo Koncentracia [%] T°C Rezistencia
2 R
<10 6 R
Kyselina octova 80 R
<40 a .
<60 20 R
Allyl alkohol Tg-I 50 NR
20 LR
Amyl acetat Tg-1 60 LR
80 (R
Amyl alkohol Tg-I 2 R
. 20 R
Aceton Tg-I 60 IR
Benzén Tg-I Z R
20 R
Chlorid vapenaty sC g R
20 R
Dusitan vapenaty sC g R
Sirouhlik Tg-I i
Trichlormetan Tg-I Z hE
20 R
Chlorobenzén Tg-I g LR
10 R
Chloroform Tg-I g §
20 R
Ethylenglykol Tg-1 o i
1 R
Ethyléter Tg-I % R
0 40 2
Kyselina mravéia 40 Z R
50 -
Freén F12 SOPT % R
Heptan Tg-1 g R
20 R
<10 80 :
100 R
20 R
<20 s
Kyselina chlorovodikova 12- B
<25 50 a
0 D
- £0 ;
>30 2 R
20 R
36 60 i
5 20 R
Metylalkohol o .
95 60 R
Metyletylketon Tg-1 (2> ;
20 R
Mineralne oleje SOPT g R
20 R
Kerozin SOPT 60 R
50 =
9 g LR
0 R
0 60 LR
Kyselina dusi¢na 20 g: LER
. : i
50 S Nk
S10 gi X
10 g: R
Hydroxid draselny 20 50
80
20
50 60
50
S10 gf X
St 60 i
: 2 z
Hydroxid sodny 2 R
1-35 20 R
2: 5
40-60 gf R
“ 40 =
<10 2 R
20 R
1 £0 R
15-30 6; R
<50 2 R
20 R
Kyselina sirova 50-75 60 R
20 NR
50-90 60 LR
80 NR
20 R
95 60 LR
80 NR
20 R
96 60 LR
80 NR
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FERRO’
PEXp-AL-PEXp Ferro

INSTRUCTIONS  ENG

Storage, installation and operation instructions for FERRO PIPE PEX, - Al - PEX, mulitilayer pipe

Ve

» Use and technical specifications

FERRO PIPE PEXp - Al - PEXp multilayer pipes are designed for construction of:

e cold and hot domestic water installations,

e radiator- and flat panel-based central heating systems

in residential buildings, public utility buildings, industrial facilities, historical sites, etc., heating and distribution on
the outside of buildings excluded in each case.

Table 1: Specifications of FERRO PIPE PEXy - Al - PEXp pipes

Outside diameter | Wall thickness Inside diameter | Al layer thickness | Supplied ltem

[mm] [mm] [mm] [mm] in reels of code

16 2.0 12 0.2 200 m PEX 16

Performance and properties

Maximum operating pressure and temperature limit 95°C at 3 bar (0.3 MPa)

Maximum operating pressure and temperature limit 70°C at 6 bar (0.6 MPa)

Maximum operating pressure and temperature limit 30°C at 10 bar (1.0 MPa)

Minimum operating pressure and temperature limit 5°C

Acceptable media water, glycol solution in water up to 50% concentration,
compressed air

Coefficient of thermal expansion 0.025 mm/m°K

Heat transmission coefficient 0.43 W/m°K

» Transport and storage

1. FERRO PIPE PEXp - Al - PEXp multilayer pipes should be protected from mechanical damage and crushing in
transport and storage.

2.When unloading reels of pipes from vehicles, make sure you do not drop them on the ground or another surface.

3. After unloading reels of pipes, store them vertically on flat surfaces, without stones, bricks, metal bars or similar
contaminants or unevenness. Store the pipes in indoor warehouses, at a temperature not exceeding 30°C.

4.1f pipes are stored outdoors for more than 30 days, cover them with canvas mats or other adequate layers to protect
from unwanted UV radiation. Pipe exposure to such radiation causes the external PEXy material to age, which may
lead to deterioration of physical and chemical properties for which the warranty issuer or the manufacturer shall
not be responsible.

5. Multi-layer pipes can be stored at less than 0°C, but then make sure you protect them from exposure to major
dynamic stress (such as a hammer blow, drop).

» Installation instructions

1.1. FERRO PIPE PEXp - Al - PEXp multilayer pipes can be bent manually or with a bending spring. If you use the
spring, you can achieve lower bending radius without folding or reduction of pipe section. Pipe terminals are bent
using an inside spring, and straight sections using an outside spring. Follow the minimum bending radius values
presented in the table below:

Table 2: Minimum bending radius

Pipe dimension |Bending radius | Bending radius
[mm] without a bending | with spring
tool
16x2.0 50x 0D 15%0D where OD - outside diameter of the pipe

2.Heat source must be protected from operating temperature and pressure increase beyond the allowed ranges
specified in Table 1 Pipe specifications, using adequate and reliable protective, adjustment and control devices.
Without such protective measures, if it becomes technically feasible to exceed the allowed ranges, the warranty is-
suer’'s and the manufacturer’s liability for any damage to the product caused by exceeding the performance values
shall be excluded.

Note: When connecting a central heating system installation made of plastic pipes directly to a heat source, it is rec-
ommended to use a copper or steel pipe section approximately 2 metres in length directly at the heat source.
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3. Carry out the installation works only at temperatures higher than 0°C. If the temperature is below zero centi-
grade, avoid possible freezing of water in the pipe, as it may lead to pipe damage. At a temperature below 5°C,
there is increased risk of pipe cracking during bending. While bending pipes at below 5°C, make sure you heat up
the processed pipe section. Note: Do not heat up the pipes with open flame. Maximum pipe contact surface cannot
exceed 95°C.

4. Protect your pipes from thermal radiation of high temperature pieces, particularly from heating up more than
95°C.

5. Avoid installation of FERRO PIPE products where they would be exposed to UV radiation. Pipe exposure to such
radiation causes the external PEXy, material to age, which may lead to deterioration of physical and chemical
properties for which the warranty issuer or the manufacturer shall not be responsible.

6. Layand install the pipes so as to allow drainage and air-exhaust from the installation.

7. Use twist and turn couplings (union joints) to make connections with heaters or distributors when installing sur-
face-mounted systems.

8. Pressed connections cannot be disconnected and they are used in installation of systems embedded in walls or
flooring.

9. Connections should be made on a straight section of a pipe (straight section before and after the connection must
be at least 3 x OD, where OD = outside diameter of the pipel.

10. A connection cannot be subject to any stress along the axis.

11. Pipe terminals are bent using an inside spring, and straight sections using an outside spring.

12. The coupling and pipe end should be clean, without any mechanical contamination.

13. Pipe end should have an internal chamfer produced with a calibrator.

14. When installing the system, remember about compensation for linear expansion of pipes.

15. Use adequately distributed sliding and fixed supports.

16. Define a fixed point (directly at branching) when installing risers at every other floor.

17. Carry out leakproof testing before masonry works (screeds, plasters).

Lay out the pipelines when installing the system so that to freely compensate for any thermal elongation. This refers
mainly to installation of long central heating and domestic hot water system sections. In such cases, it is recom-
mended to compensate for thermal elongation according to the information presented in the chapter entitled: Calcu-
lation of FERRO PIPE PEXp - Al - PEXp thermal elongation

When laying pipes in recesses, make sure you isolate them with adequate thermal insulation tubing which will firstly
protect hot water pipelines from heat losses and prevent condensation of steam in the environment on the pipe
surface, and secondly provide for partial compensation of thermal elongation of pipes after completion of masonry
works.

» Installation assembly using clipped union joints

This is based on mechanical twisting connection of two parts of a coupling with simultaneous clipping of a pipe sleeve
and the pipe with a nut at a pipe end fitted with two rubber O-rings.

To install the system correctly, the only items you will need are:
e precision cutter for pipes and calibrator,

e a spring for adequate bending of pipes (recommended),

e a standard set of spanners for the couplings.

To achieve adequate connection of a FERRO PIPE with an adequate union joint, proceed as follows:

1. Cut the pipe to the desired length, making sure that the cutting surface runs perpendicular to pipe axis. Verify
whether the cutting edge has no roughness or burring.

2.Make slight chamfering of the opening using a calibrator.

3.Slide a clamping nut and clamping ring onto the pipe.

4. Insert the pipe with installed nut and ring onto the end of coupling until it comes to a stop. Pay attention to proper
positioning of O-rings on coupling end.

5. Tighten the union nut. To do this, hold the body of the fitting with an open-ended spanner and use the other spanner
to tighten the nut.

Note: For connection with other couplings, threads requiring sealing should be sealed with strand, PTFE tape or
adequate sealing agents.
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» Installation assembly using pressed joints

Use an electric or manual press to produce pressed joints, fitted with adequate jaws (as recommended by joint manufac-
turer), with a geometry ensuring a tight connection with FERRO PIPE.

To achieve adequate connection of a FERRO PIPE piece with a pressed coupling, proceed as follows:

1. Cut the pipe to the desired length, making sure that the cutting surface run perpendicular to pipe axis. Cut the pipe care-
fully not to cause any section deformation, using shears or disk cutters.

2. Calibrate the pipe end using a calibrating pin with the right diameter, slightly chamfering the internal edge.

3. Insert the pipe into the coupling until it comes to a stop; when the sleeve appears at the control points, the pipe has been
inserted into the coupling to the desired depth.

4. Place the whole tightening jaws on the metal sleeve of the coupling, perpendicular to pipe axis. Continue tightening until
tightening jaws are completely closed.

5. After clamping, remove the jaws from the connection.

» Pressure testing (leakproof testing) of the installation

All pipes should be pressure tested with water before covering them by tiles or masonry works. Before commencing the
test, disconnect any additional system elements that could be damaged or interfere with the testing procedure. In order
to control pressure variation at the lowest point of the installation, connect a pressure gauge to the accuracy of 0.01MPa
(0.1bar). Fill the system prepared for testing with water and deaerate carefully.

Carry out pressure testing of cold and hot water systems:

e at ambient temperature inside the building bigger than 5°C,

¢ before covering up recesses and ducts, and before producing heat insulation,

e for multiple-zone or multiple-filling installations, for each zone or filling section separately.

Before commencing the test, prepare the installation properly, i.e.

e disconnect any fittings that could interfere with the testing (such as safety valves, pressure reducers] or that could be
damaged (e.g. sensors, control valves, expansion vessels),

e replace such disconnected pieces with plugs or shut-off valves,

e connect a pressure gauge of the 0.01MPa (0.1bar] accuracy.

Fill the system prepared for testing with water and deaerate carefully.

Pressure testing of domestic hot water installation

Increase the test pressure to 1.5x the operating pressure, not exceeding 1.5MPa (15bar). During preliminary testing,
increase test pressure twice during 30 minutes to the desired value, at 10-minute intervals. During the next 30 minutes
of testing, pressure drop cannot exceed 0.06MPa (0.6bar).

Immediately after preliminary testing, proceed to 120-minute main test. During that time, residual pressure after pre-
liminary testing cannot drop by more than 0.02MPa (0.2bar]. In addition, inspect tightness of the produced joints visually
during the test. Maintain fixed temperature during the test, as it may affect pressure variation.

For hot water installations, proceed with a “hot” test after the tightness test through filling the system with hot water at
55°C and at least 0.6MPa (6bar).

Central heating installation pressure test

For a central heating system, the test pressure to use should be at 0.2MPa (2bar) + maximum operating pressure in the
installation, not exceeding 1.5MPa (15bar]. Proceed with pressure testing in the same way as for domestic hot water
installation After pressure testing, hot testing is recommended to verify system tightness in operating conditions

Note: A report should be executed of pressure test, which should at least include: address and place of installation,
quantity of piping laid, date and time, pressure testing and recorded pressure drops, test results, signatures and contact
data of the investor and testing party.

» Requirements for underfloor heating installations

An underfloor heating installation should only be built after drafting a technical design of the installation, which

should include:

e calculation of heat losses for specific rooms,

e rated performance values for the installation, with the anticipated floor surface temperatures,

e underfloor heating loop distribution, specifying pipe spacing and loop lengths, as well as connection methods and
heat source identification,
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e types and specifications of installation materials,
e recommendations for system manufacture, adjustment and commissioning.
Note: Heating loops should be made of a single pipe section, without joints.
If the floor area exceeds 40m?, it should be divided with expansion gaps into several heating panels. Expansion gaps
must run from the insulation layer to the floor finish. When laying the pipes, minimize their positioning through ex-
pansion gaps (a section crossing an expansion gap should be laid in protective tubing, approximate length 30 cm).
Aheat panel must be produced as a floating unit, separated with expansion edge tape from the structural components
of the building. For underfloor heating panels, use screeds with 2-8 mm grain size and ca. 250 kg cement content per
Tm?, or premixes designed for producing such panels. When pouring the screed, pipes should be filled with water.
Pressure testing of underflor heating installation
Prepare the test as specified above. Test pressure should be 2x the operating pressure [not more than 1.5MPa or
15bar], at least 0.6MPa (6bar). Before pouring screed on FERRO PIPE PEXy - Al - PEXp pipe installations, carry out
water pressure testing of the installation at 0.6MPa (ébar) for 24 hours. During the screed curing period (20-28 days),
the pipes should be maintained at 0.2-0.3MPa (2-3 bar]. The default thickness of screed above the thermal insulation
layer is 65mm unless the technical design allows otherwise.
Note: Avoid hot-starting the installation before the screed is completely cured.
Awet underfloor heating system may be first started at least 21 days into the screed binding process if cement screed
was used for the heating layer. If anhydrite screed was used, commissioning is allowed after 7 days at least, provided
that this is in conformity with the requirements of the manufacturer of the screed premix.
During the startup period, maintain supply temperature at 25°C for 3 days, then increase by 5°C every 24 hours to
maximum rated temperature, which should be maintained for the following 4 days.
Laying the contemplated finishing layer may commence after commissioning the installation, seasoning of screed
and verifying the residual moisture content. Before commencing installation of the finishing layer, verify the manu-
facturer’s guidelines in terms of approval of the given materials for use with underfloor heating.
» Calculation of FERRO PIPE PEXy, - Al - PEX, thermal elongation
In order to calculate linear thermal elongation of a pipe, use the following formula:
AL=Ae L AT
where: AL - pipe length variation [mm]
\ - coefficient of linear expansion of FERRO PIPE [0.025 mm/m°C]
L - pipe section length [m]
AT - temperature difference [°C], determined according to: AT =Te - To [°C]
where: Te - maximum operating temperature [°C]
To - ambient temperature at the time of installation [°C]
Example:
Calculate linear thermal expansion of an AL section of FERRO PIPE, diameter #16x2.0, length 18 m.
To =20 [°C] - ambient temperature
Te = 70 [°C] - maximum operating temperature
L=18[m]
therefore: AL=A-L-AT=0.025-18(70-20)=22.5 [mm]
Table 3: Pipe elongation AL [mm] according to temperature difference AT [°C] and pipe section length L [m]
Pipe length AT [°C]
L [m] 10 20 30 40 50 60 70 80
0.5 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 10.0
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 2.25 4.50 4.50 9.00 11.25 13.50 15.75 18.00
10.0 2.50 5.00 5.00 10.00 12.50 15.00 17.50 20.00
For example: For pipe section L = 1.0 [m], at AT = 40 [°C], AL = 1.00 [mm]
A\
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» Affixing the installation: Fixed support points (PS), sliding supports (PS) and com-
pensations (K) of thermal elongation
When defining the pipe expansion (according to the above data and examples), it is necessary to define fixed points

(PS), sliding supports [PP), and possible compensation [K]. Attach the pipes to walls using plastic or steel clamps
with rubber washers.

Fixed support points (PS)

As fixed supports, use hollow pipe clamps with a rubber spacer, placed on pipe offset or on top of U-shaped compen-
sation fitting. Typically, a fixed point means a holder interlocked with two profiles to limit axial movement of the pipe.
Holders are mounted to space divisions or supports.

Table 4: Spacing of fixed points [PS) [mm] for a @16 mm FERRO PIPE, according to temperature difference AT [°C]

Pipe AT [°C]
diameter 0 10 20 30 40 50 60 70
@16 mm 130 115 100 100 100 90 80 70

Sliding supports (PP)

A sliding support (PP) - protects the pipe from excessive bucking, should be placed on a free section of the pipe
where it is possible to provide for unobstructed movement of the pipe within the support.

Recommended spacing of sliding supports (PP) for a @16 mm FERRO PIPE piece is: 1.2 m.

Example arrangements for system support points

PS

-
w

—

PP| PP| i ~~~~~~~~ ]

Compensation pieces (K]

To avoid damage to the installation, when pipe length changes as a result of pipeline media temperature fluctua-
tions, so-called compensation pieces should be used. Firstly, arches, elbows and offsets necessary for pipe direction
change should be used for compensation (self-compensation). To ensure adequate performance of a compensating
piece, make sure you maintain the minimum distance from the pipeline bending point to the nearest support. Flexible
arm length can be determined according to the following formula:

Lw=F-VDz-AL
where:
Lw - flexible arm length - extension range of the compensating piece [mm]
F - modulus of elasticity (for FERRO PIPE products: F = 30]
Dz - outside diameter of the pipe [mm]
AL - pipeline length variation [mm]

Example: Calculate length of Lw flexible arm of @16 mm diameter section of FERRO PIPE with predetermined pipe-
line length variation at AL = 22.50 [mm]

Use these values in the formula to obtain the following result: Lw =30V 16 - 22.50 =569 [mm]

Example solutions for system compensation

PS

PP +pp|
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Example U-shaped compensation piece

A

When connecting multilayer pipelines to steel pipes, itis
recommended to provide a fixed point on the steel pipe-
line at the point of connection (this should be determined
when planning compensations of steel pipeline).

Water and heat meters as well as other fittings mounted
on FERRO PIPE pipelines to be affixed to walls through
fixed point installation. FERRO PIPE products are not
designed for transferring weight of fittings or forces
produced by their service.

» Penetrations through walls and space
dividing elements

To prevent uncontrolled occurrence of a fixed point (PS)
or pipe chamfering, pipes should be laid in penetrations
through space dividing elements in PVC, PP, PE or steel
protective tubing with diameters twice the working pipe
diameter Protective tubing should be at least 2 cm long-
er than the wall or floor.

Pipes embedded in wall recess or floor base screed
should be laid in protective tubes or thermal insulation
(except for panel heating).

» Proceeding with anti-Legionella disin-
fection

Legionella presents a health hazard within the tem-
perature range of 25-50°C. Growth of bacteria is further
supported by living conditions in pipes prone to fouling
or corrosion. FERRO PIPE have smooth walls and are
resistant to corrosion, which makes them an unfriendly
environment for bacterial growth. To prevent occur-
rence of bacteria in your pipes:

e periodically rinse the systems with water at > 60°C,

e remove water from pipes for idle periods,

e always use hot water systems with circulation.

Table 5: PEXp material resistance to chemical agents:

S10 - 10%+ concentration, unsaturated aqueous solution
SN - saturated aqueous solution

SOPT - concentration most commonly used in the industry
Tg-1 - technical grade liquid

R - resistant

LR - limited resistance

NR - not resistant

X-n/a

Agent Concentration [%] T°C Resistance
2 R
<10 6 R
Acetic acid 80 R
<40 a .
<60 20 R
Allylalcohol Tg-I 50 NR
20 LR
Amyl acetate Tg-1 60 LR
80 (R
Amylalcohol Tg-I Z: E
Acetone Tg-I g LFR
Benzene Tg-I Z R
20 R
Calcium chloride SC g R
20 R
Calcium nitrite sC g R
Carbon disulfide Tg-I i
Carbon trichloride Tg-I Z hE
20 R
Chlorobenzene Tg-1 g LR
10 R
Chloroform Tg-I g §
20 R
Ethylene glycol Tg-I g: D
1 R
Ethyl ether Tg-I % R
0 40 2
Formic acid 40 Z R
50 -
Freon F12 SOPT % R
Heptane Tg-I g R
20 R
<10 80 :
100 R
20 R
<20 g: E
aci 1 R
Hydrochloric acid ) B
Y <25 2 R
50 D
- £0 ;
>30 2 R
20 R
36 60 i
5 20 R
Methyl alcohol g R
95 60 R
Methyl ethyl ketone Tg-I (2> ;
20 R
Mineral oils SOPT g R
20 R
Kerosene SOPT 60 R
80 :
9 g LR
0 R
0 60 LR
Nitric acid 20 g: LER
. : i
50 S NR
S10 g X
10 g: R
Potassium hydroxide 20 50
80
20
50 60
50
S10 g X
it 60 i
1 20 R
Sodium hydroxide g: R
1-35 0 *
2: 5
40-60 g R
“ 40 =
<10 2 R
20 R
® £0 R
15-30 6 R
<50 2 R
20 R
Sulfuric acid 50-75 40 R
20 NR
50-90 60 LR
80 NR
20 R
95 60 LR
80 NR
20 R
96 60 LR
80 NR
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» Utilizare si Specificatii tehnice

Tevile multistrat FERRO PEXp - Al - PEX}p sunt proiectate pentru:

e Instalatii de apa menajera rece si calda,

e Radiatoare si sisteme de incalzire centrala pe baza de panouriin cladiri rezidentiale, cladiri de utilitate publica,
unitati industriale, situri istorice etc;este interzisa folosirea acestora ca tevi de incalzire si/ sau de distributie in
exteriorul cladirilor.

Tabel 1: Specificatii pentru tevi FERRO PEXp - Al - PEXp

Diametru Grosimea Diametru interior | Grosime strat Livrare in colac | Cod produs

exterior [mm] peretelui [mm] [mm] de Al [mm] de

16 2.0 12 0.2 200 m PEX 16
Performanta si proprietati

Presiunea maxima de lucru si limita de temperatura 95°C at 3 bar (0.3 MPa)

Presiunea maxima de lucru si limita de temperatura 70°C at 6 bar (0.6 MPa)

Presiunea maxima de lucru si limita de temperatura 30°C at 10 bar (1.0 MPa]

Limita de temperature minima 5°C

Mediu de lucru admis :gf,cz%%triiergallcot in apa pana la concentratia de 50%,

Coeficientul de dilatare termica 0.025 mm/m°K

Coeficient de transmisie a caldurii 0.43 W/m°K

» Transport si depozitare

1. Tevile multistrat FERRO PEXp - Al - PEXp trebuie sa fie protejate de avarii mecanice si lovire in timpul transportului
si depozitarii.

2.La descarcarea colacilor de tevi din vehicule, asigurati-va ca nu sunt lovite de sol sau alta suprafata.

3. Dupa descarcarea colacilor de tevi, acestia se vor stoca vertical pe suprafete plane, fara pietre, caramizi, bare de
metal sau de obiecte contondente sau denivelari. Depozitati tevile in depozite inchise, la o temperatura de maxi-
mum 30°C.

4.In cazul in care tevile sunt depozitate in aer liber pentru mai mult de 30 de zile, se vor acoperi cu panza sau alte
materiale adecvate pentru a le proteja de radiatiile UV nedorite. Expunerea tevilor la aceste radiatii cauzeaza im-
batranirea materialului PEXp, ceea ce duce la o deteriorare a proprietatilor fizice si chimice pentru care emitentul
de garantie sau producatorul nu trebuie sa fie responsabil.

5. Tevile multistrat pot fi stocate la mai putin de 0°C, daca se asigura protectia la expunerea la stres dinamic major
(cum ar fi o lovituri de ciocan, loviri).

» Instructiuni de instalare

1. Tevile multistrat FERRO PEXp - Al - PEXp pot fi indoite manual sau cu un arc de indoire. Daca utilizati arcul, puteti
obtine raza de indoire mai mica fara pliere sau de reducere a tronsonului de teava. Capetele de teava sunt indoite
cu ajutorul unui arc interior, iar sectiunile drepte cu ajutorul unui arc exterior. Urmati valorile minime pentru raza
de indoire prezentate in tabelul de mai jos:

Table 2: Minimum bending radius

Dimensiune Raza de indoire | Raza de indoire
teava [mm] fara ajutorul cu ajutorul
arcului arcului
16x2.0 50x 0D 15%0D unde DE - este diametrul exterior al tevii

2.Sursa de caldura trebuie sa fie protejata de cresterea temperaturii de functionare si a presiunii peste intervalele
permise specificate in caietul de sarcini: Tabelul 1 Specificatii pentru tevi, utilizati dispozitivele de protectie, de
reglare si de control adecvate si fiabile. Fara astfel de masuri de protectie, in cazul in care vor exista reclamatii
tehnice pentru depasirea intervalelor permise, emitentul de garantie si producatorul vor fi exclusi de raspundere
pentru orice deteriorare a produsului cauzata de depasirea valorilor de performanta.

Nota: La conectarea unui sistem de incalzire centrala cu o instalatie realizata din tevi din plastic(racordarea directa

la sursa de caldural, se recomanda sa utilizati o teava de cupru sau o teava de otel de aproximativ 2 metri lungime,

pornind direct de la sursa de caldura, iar abia apoi puteti conecta instalatia cu tevi din plastic.
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3. Efectuatiinstalarea doar la temperaturi mai mari de 0°C. Daca temperatura este sub 0°C, evitati posibila inghe-
tare a apei in teava, deoarece poate conduce la deteriorarea acesteia. La o temperatura sub 5°C, exista un risc
crescut de fisurare a tevii in timpul indoirii. In timpul indoirii tevilor la sub 5°C, incalziti sectiunea tevii prelucrate.

Nota: Nu se vor incalzi tevile cu flacara deschisa. Suprafata maxima de contact a tevii nu poate depasi 95°C.

4. Protejati tevile de radiatiile termice cauzate de temperaturile pieselor mari, in special la temperaturi mai mari de
95°C.

5. Evitati instalarea tevilor Ferro expuse la radiatii UV. Expunerea tevilor la aceste radiatii cauzeaza imbatranirea
materialului PEXp, ceea ce poate duce la o deteriorare a proprietatilor fizice si chimice pentru care emitentul de
garantie sau producatorul nu sunt responsabili.

6. Asezatisiinstalati tevile astfel incat sa permita drenarea si evacuarea aerului din instalatie.

7. Utilizati racorduri, coturi si reductii pentru a face conexiuni cu sursele de caldura sau distribuitorii in cazul insta-
latiilor montate pe suprafata.

8. Legaturile prin lipire nu pot fi conectate si utilizate in instalarea de sisteme integrate in pereti sau podele.

9. Legaturile trebuie sa se faca pe o portiune dreapta de teava (sectiune dinaintea si de dupa legatura trebuie
sa fie de cel putin 3 x DE, unde DE = diametrul exterior al tevii).

10. O legatura nu poate fi supusa nici unui stres de-a lungul axei.

11. Capetele de teava vor fi indoite cu ajutorul unui arc interior, iar sectiunile drepte cu ajutorul unui arc exterior.

12. Legaturile si capatul tevii trebuie sa fie curate, fara nici o contaminare mecanica.

13. Capat tevii trebui sa aiba o tesitura interna produsa cu un calibrator.

14. La instalarea sistemului, nu uitati de compensarea pentru dilatarea liniara a tevilor.

15. Utilizarea suporturi glisante si suporturi fixe.

16. Stabiliti un punct fix [direct la ramificare) atunci cand instalatia urca la alt etaj.

17. Efectuati teste de etanseitate inaintea lucrarilor de zidarie (sape, tencuieli).

Lainstalarea sistemului amplasati conductele astfel incat sa compenseze in mod liber orice alungire termica. Acest

lucru se refera in principal la instalarea sistemelor de incalzire centrala lungi si la sectiunile interne ale sistemului

de apa calda.In astfel de cazuri, pentru a compensa alungirea termica, este recomandata respectarea informatiilor
prezentate in capitolul intitulat: Calcul de alungire termica pentru tevile FERRO PEXp - Al - PEXp.

La montarea tevilorin nise, asigurati-va ca le izolati cu un tub adecvat pentru izolare termica, in primul rand, pentru

a proteja conductele de apa calda de pierderile de caldura si pentru a preveni condensarea pe suprafata tevii, iar

in al doilea rand pentru a oferi compensarea partiala cauzata de alungirea termica a conductelor dupa finalizarea

lucrarilor de zidarie.

» Montaj cu ajutorul racordurilor

Se efectueaza prin rasucirea mecanica simultana a doua parti, a unui manson de teava si teava cu o piulita, la un

capat al acesteia prevazut cu doua garnituri inelare din cauciuc.

Pentru a instala corect sistemul, singurele elemente de care aveti nevoie sunt:

e Taietor de precizie pentru tevi si calibrator,

e Un arc de indoire adecvat de conducte (recomandat],

e Un set standard de chei pentru racorduri.

Pentru a realiza racordarea tevii si obtinerea unei conexiuni adecvate si sigure, procedati dupa cum urmeaza:

1. Se taie conducta la lungimea dorita, asigurandu-va ca suprafata de taiere este perpendiculara pe axa conductei.

Verificati daca marginea de taiere nu are nici o rugozitate sau debavurare.

2.Asigurati-va ce exista o usoara tesire de deschidere cu ajutorul unui calibrator.

3.Introduceti o piulita de fixare si inelul de prindere pe teava.

4. Introduceti teava cu piulita si inelul pe capatul de cuplare pana cand se opreste. Fiti atenti la pozitionarea corecta

a garniturilor O-ring pe capatul de cuplare.
5. Strangeti piulita de cuplare. Pentru a face acest lucru, tineti corpul fitingului cu o cheie fixa si folositi alta cheie

pentru a strange piulita.
. —

omy Wil ) Tom )

\/ v A v -

—
1] H H
Nota: Pentru alte racordari care necesita inchidere, acestea se vor sigila cu banda, banda PTFE sau agenti de
etansare adecvati.
A\
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» Instalare prin presare

Utilizati o presa electrica sau manuala pentru imbinari presate, dotate cu falci adecvate (cum este recomandat de catre
producator), adecvate tevilor FERRO.

Pentru a realiza conexiunea adecvata a unei bucati de teava FERRO cu un cuplaj presat, procedati dupa cum urmeaza:

1. Se taie conducta la lungimea dorita;asigurandu-va de o taiere perpendiculara pe axa tevii. Se taie teava cu grija pentru
a nu produce nici o deformare de sectiune, folosind foarfece sau freze.

2. Se calibreaza capatul tevii cu un stift cu diametrul corect si se face o tesire a marginii interne.

3. Introduceti teava in cuplaj pana cand se opreste; cand mansonul apare la punctele de control, teava a fost introdusa in
cuplaj la adancimea dorita.

4. Asezati falcile de strangere de pe mansonul de metal a cuplajului, perpendicular pe axa conductei. Continuati strange-
rea pana cand falcile de strangere sunt complet inchise.

5. Dupa prindere, indepartati falcile.

H

» Testarea la presiune a instalatiei (testarea etanseitatii)

Toate tevile trebuie testate la presiune cu apa inainte de acoperirea lor cu gresie sau lucrari de zidarie. Inainte de a ince-
pe testul, deconectati toate elementele sistemului care ar putea fi deteriorate sau interfera cu procedura de testare. In
scopul de a controla variatia presiunii la cel maijos punct al instalatiei, conectati un manometru cu precizie de 0.01MPa
(0.7bar). Umpleti sistemul pregatit pentru testarea cu apa si astfel eliminati aerul .
Efectuati teste de presiune a sistemelor de apa calda si rece:
e Latemperatura ambiantala din interiorul cladirii mai mare decat 5°C,
e |nainte de acoperire sau incastrare si inainte de izolarea termica,
¢ Pentru zone multiple sau mai multe instalatii de umplere, pentru fiecare zona sau umplere separat.
Inainte de a incepe testul, pregati instalatia in mod corespunzator, si anume:
 Deconectati orice accesorii care ar putea interfera cu testarea (cum ar fi supape de siguranta, reductoare de presiu-
nel, sau care ar putea fi afectate (de exemplu senzori, vane de control, vase de expansiune),
e Inlocuiti astfel de piese deconectate cu dopuri sau elemente de inchidere,
e Conectati un manometru de (0.1bar) cu precizie de 0.01MPa.
Umpleti sistemul pregatit pentru testarea cu apa si se elimina aerul.

Testarea presiunii din instalatia de apa calda menajera

Cresteti presiunea de incercare la 1.5x presiunea de lucru, dar care sa nu depaseasca 1.5MPa (15bar]. In timpul testarii
preliminare, cresteti presiunea de proba de doua ori timp de 30 minute la valoarea dorita, la intervale de 10 minute. In
urmatoarele 30 de minute de testare, caderea de presiune nu poate depasi 0.06MPa (0.6bar).

Imediat dupa testarea preliminara, se procedeaza la testul principal de 120 de minute. In acest timp, presiunea rezidu-
ala dupa testarea preliminara nu poate scadea cu mai mult de 0.02MPa (0.2bar). Verificati etanseitatea racordurilor si
imbinarilor in timpul testului. Mentineti temperatura fixa in timpul testului, altfel poate afecta variatia presiunii.

Pentru instalatiile de apa calda, continuati cu un test de “fierbinte”, dupa testul de etanseitate prin umplerea sistemului
cu apa fierbinte la 55°C si cel putin 0.6MPa (6 bar).

Test de presiune pentru instalatii de incalzire centrala

Pentru un sistem de incalzire centrala, presiunea de incercare trebuie sa fie la 0.2MPa (2bar) + presiune maxima de
functionare a instalatiei, care sa nu depaseasca 1.5MPa (15bar). Continuati cu testarea presiunii , in acelasi mod ca si
pentru instalatia de apa calda menajera. Dupa testare presiunii, testarea la cald este recomandata pentru a verifica
etanseitatea sistemului in conditii de functionare.

Nota: Trebuie intocmit un raport la proba de presiune, care sa includa cel putin: adresa si locul de instalare, cantitatea
de teava folosita, data si ora, testele de presiune si caderile de presiune rezultate, rezultatele testelor, semnaturi si
datele de contact ale beneficiarului si partii care a efectuat testarea.

» Cerinte pentru instalatiile de incalzire in pardoseala

O instalatie de incalzire in pardoseala trebuie construita dupa elaborarea unui proiect tehnic al instalatiei, care ar

trebui sa includa:

e Calcularea pierderilor de caldura specifice pentru camere,

e Valori de performanta pentru instalatie anticipand temperatura de suprafata a pardoseli,

e Distributia incalzirii prin bucla din pardoseala, specificand distanta dintre tevi si lungimea buclei, precum si meto-
de de conectare si de identificare a sursei de caldura,
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e Tipurile si specificatiile materialelor pentru instalatie,
e Recomandari despre sistem, reglare si punere in functiune.
Nota: bucla de incalzire trebuie facuta dintr-un singur colac de teava, fara imbinari prin fitinguri.
In cazulin care suprafata este mai mare de 40m?, trebuie impartita cu rosturi de dilatatie in mai multe panouri de in-
calzire. Rosturile de dilatatie trebuie sa porneasca din stratul de izolare pana la pardoseala finite.La asezarea tevilor
se va minimiza pozitionarea lor prin rosturile de dilatatie (la 0 sectiune de trecere trebuie folosit un tub de protectie,
de aproximativ 30 cm lungime).
Un panou de caldura trebuie sa fie executat ca o unitate flotanta, separat cu banda perimetrala speciala de compo-
nentele structurale ale cladirii. Pentru panourile de incalzire in pardoseala, folositi sape cu 2-8 mm granulatie si cca
250 kg de continut de ciment pe 1Tm?, sau premixuri destinate pentru producerea de astfel de panouri. La turnarea
sapei, tevile trebuie sa fie umplute cu apa.
Testarea de presiune a instalatiei de incalzire prin pardoseala
Pregatiti testarea dupa cele mentionate mai sus. Presiunea de incercare trebuie sa fie 2x presiunea de lucru (nu mai
mult de 1.5MPa sau 15bar], cel putin 0.6MPa (6 bar]. Inainte de a turna sapa pe instalatiile de tevi FERRO PEX;, - Al -
PEXp, se vor efectua teste de presiune a apei din instalatie la 0.6MPa (6 bar) pentru 24 de ore. In perioada de intarire a
sapei (20-28 zile), tevile trebuie mentinute la 0.2-0.3MPa (2-3 bar). Grosimea implicita a sapei peste stratul de izolatie
termica este 65mm cu exceptia cazului in care proiectarea tehnica este diferita.
Nota: Evitati pornirea instalatiei de incalzirie in pardoseala, inainte ca sapa sa se usuce.
Un sistem de incalzire prin pardoseala umed poate fi pus in functiune si pornit cu parametrii standard la cel putin 21
de zile de la turnarea sapei, daca a fost folosita sapa de ciment. In cazul in care a fost folosita sapa anhidrit, pune-
rea in functiune este permisa dupa 7 zile cel putin, cu conditia ca acest lucru sa fie conform cu cerintele tehnice ale
producatorului de sapa premixata.
In timpul perioadei de pornire, mentineti temperatura de alimentare la 25°C timp de 3 zile, apoi cresteti cu 5°C la
fiecare 24 de ore pana la temperatura nominala maxima, care ar trebui sa fie mentinuta pentru urmatoarele 4 zile.
Aplicarea stratului de finisaj ar putea incepe dupa punerea in functiune a instalatiei, uscarea sapei si verificarea con-
tinutului de umiditate reziduala. Inainte de a incepe aplicarea stratului de finisaj, verificati recomandarile tehnice ale
producatorului in ceea ce priveste materialele compatibile cu sistemul de incalzire in pardoseala.
» Calculul dilatarii termice pentru tevile FERRO PEX,, - Al - PEX,
Pentru a calcula dilatarea liniara termica a tevii, se va folosi urmatoarea formula:
AL=AeL AT
unde: AL - lungimea variabila a tevii [mm]
\ - coeficientul de dilatare liniara FERRO PIPE [0.025mm/m °C]
L - lungimea tevii [m]
AT - diferenta de temperatura[°C], determinata astfel: AT =Te - To [°C]
unde: Te - temperatura maxima de operare [°C]
To - temperatura ambientului la instalare [°C]
Exemplu:
Calcul de dilatare liniara termica AL pentru teava FERRO, diametru @16x2.0, lungime 18 m.
To =20 [°C] - temperatura ambientului
Te =70 [°C] - temperatura maxima de operare
L=18[m]
atunci: AL=A-L-AT=0.02518-(70-20) = 22.5 [mm]
Tabel 3: Dilatarea tevii AL [mm] in functie de diferenta de temperatura AT [°C] si de lungimea tevii L [m]
Lungime AT [°C]
teava L [ml |10 20 30 40 50 60 70 80
0.5 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 10.0
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 2.25 4.50 4.50 9.00 11.25 13.50 15.75 18.00
10.0 2.50 5.00 5.00 10.00 12.50 15.00 17.50 20.00
Exemplu: Pentru lungime teava L = 1.0 [m], la AT = 40 [°C], AL = 1.00 [mm]
A\
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» Fixarea instalatiei: puncte de sprijin fix (PS), suporturi glisante (PP) si compensatii (K)
de alungire termica.
La fixarea tevilor (conform datelor de mai sus si exemplelor), este necesar sa se defineasca puncte fixe (PS), su-
porturi glisante (PP), si de compensare (K). Fixati tevile de pereti folosind cleme din plastic sau din otel, cu saibe de
cauciuc.
Puncte de sprijin fix (PS)
Ca suporturi fixe, folositi bride de teava goale cu distantier de cauciuc, amplasate pe conducta de compensare sau
pe partea de sus in forma de U. De obicei, un punct fix inseamna un suport interconectat cu doua profile pentru a
limita deplasarea axiala a conductei.
Tabel 4: Distantele dintre punctele fixe (PS) [mm] pentru teava FERRO de @16 mm, in functie de diferenta de temperatura
AT [°C]
Diametru AT [°C]
teava 0 10 20 30 40 50 60 70
@16 mm 130 115 100 100 100 90 80 70
Suporturi glisante (PP)
Un suport glisant (PP) - protejeaza teava de flambaj excesiv si trebui sa fie plasat pe o sectiune libera a tevii, in care
trebuie sa se prevada circulatia libera a acesteia in interiorul suportului.
Distanta recomandata intre suporturi glisante (PP) pentru o teava FERRO @16 mm este de 1.2 m.
Exemple solutii pentru fixare
PS PS
S
1
PS PS
PP| PP ]
Piese de compensare (K)
Pentru a evita deteriorarea instalatiei, atunci cand intervin modificari de lungime ale tevii, ca urmare a fluctuatiilor
de temperatura, trebuie utilizate asa-numitele piese de compensare. In primul rand, arcade, coturi si compensatii,
necesare pentru schimbarea directiei tevilor trebuie sa fie utilizate pentru compensare (auto-compensare). Pentru
a asigura o performanta adecvata, asigurati-va ca mentineti distanta minima de la punctul de indoire al tevii la cel
mai apropiat suport. Lungimea indoirii poate fi determinata in conformitate cu urmatoarea formula:
Lw=F-VDz-AL
unde:
Lw - Lungime indoire flexibila - interval extindere a piesei de compensare [mm]
F - elasticitate (pentru tevi FERRO : F = 30)
Dz - diametru exterior al tevii [mm]
AL - lungimea variabila a tevii [mm]
Exemplu: Calculatia lungimii Lw de indoire flexibila pentru teava cu diametrul @16 mm FERRO, la o lungime varia-
bila a tevii prestabilita AL = 22.50 [mm]
Folosind aceste valori in formula se va obtine urmatorul rezultat: Lw =30V 16 -22.50 =569 [mm]
Exemple cu solutii pentru sisteme de compensare
. PS
T
Lo [/
- pp|
S
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. Agent Concentratie [%] T°C Rezistenta
Examplu compensare cu piesa U o 2 R
< R
Acid acetic 80 R
= 5
Alcool AllyL To- g Tg
Acetat de amil Tg-I 60 LR
% B
Alcool amilic Tg-I 40 R
Acetona Tg-I g LFR
Benzen Tg-I Z R
—_ —_ 20 R
Clorurade calciu SC 60 R
T g0 R
- > Nitrit de calciu SC g R
Sulfura de carbon Tg-I Z R
) , L _ 20 IR
La conectarea tevilor multistrat cu tevile din otel, se re- Tetraclorura de carbon Tg-! 60 NR
comanda stabilirea unui punct fix pe conducta de otel la Clorbenzen T 60 LR
punctul de conectare (acesta ar trebui sa fie determi- 18 R
nat atunci cand se planifica compensatii la conducte de Choroform Tg-1 20 ]
otel). Contoarele de apa si caldura, precum si alte acce- - a0 i
sorii montate cu tevi FERRO trebuie fixate pe pereti, prin EHEm e TEH £ ;
instalarea cu punct fix. Tevile FERRO nu sunt proiectate Etileter Tg-l 20 R
pentru transferul de greutate al accesoriilor sau forte- 10 50
lor produse prin utilizarea lor. Acid formic 40 2 .
50 5 :
Freon F12 SOPT % R
» Elemente de trecere prin pereti si ele- Heptan Tg-! 0 ;
mente de impartire a spatiului o 2 ;
Pentru a preveni aparitia necontrolata a unui punct fix 2. R
(PS] sau tesirea tevilor, acestea trebuie protejate cu tu- 2 R
buri de protectie din PVC, PP, PE pentru trecerea prin <20 18: R
peretisau cu tuburidin otel de protectie, avand diametre Acid hidroclorhidric 25 20
de doua ori diametrul tevii . Tubul de protectie ar trebui - &0 R
sa fie cu cel putin 2 cm mai gros decat peretele sau po- " & R
deaua. Tevile incorporate in perete sau podea pe baza 2 o
de sapa trebuie protejate cu tuburi de protectie sau de 36 0 R
izolare termica (cu exceptia celor pentru incalzire ). Al . 5 40 R
cool metil 20 R
95 60 R
. . . — 50 N
» Dezinfectare anti-Legionella Metil etil keton To-| % ;
. . : o 20 R
Legionella prezinta un pericol pentru sanatate in inter- Uleiuri minerale SOPT 0 R
valul de temperatura de 25-50°C. Cresterea bacteriilor 20 R
este sustinuta si de conditiile de viata din conductele Kerosen SOPT 2 R
predispuse la murdarire sau coroziune. Tevile FERRO 5 a0 IR
au pereti netezi si sunt rezistente la coroziune, ceea ce 10 » &
le face un mediu neprietenos pentru dezvoltarea bacte- Acid nitric 20 20 R
- . > D . 6 LR
riilor. Pentru a preveni aparitia bacteriilor in tevi: 2% 20 R
e spalati periodic sistemele cu apa la > 60°C, = 20 NR
e eliminati apa din tevi in perioadele de mers in gol e & NR
e folositi intotdeauna sistemele de apa calda cu circula- o X
tie 10 60 :
Hidroxid de potasiu 20 Z 2
o R
50 60 R
32 :
S10 % 5
Sh 40 ;
1 20 R
Hidroxid de sodiu &0 k
20 R
1-35 0 i
20 R
40-60 0 ;
“ 40 =
. o <10 2 :
Tabel 5: Rezistenta PEXb la agenti chimici: s 20 R
60 R
20 R
15-30 0 ;
S10 - 10%+ concentratie, solutie apoasa nesaturata <50 60 R
SN - solutie apoasa saturata o ) Acid sulfuric 50-75 Z R
SOPT - concentratie frecvent utilizata in industrie 20 NR
Tg-I - lichid tehnic 2090 8 NR
R - rezistent 20 R
LR - rezistenta limita 7 g: H;
NR - nerezistent 9% Z: LRR
X-n/a 80 NR
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PYKOBOACTBO Ru

PykoBoAcCTBO Mo ckNagnmpoBaHuio, MOHTaxy 1 akcnnyaTaumm 1pyd FERRO PIPE PEXy - Al - PEX,

Ve

> I'Ipenl-la3|-|at|eHMe N TeXHn4yeCcKue oaHHble

MHorocnonHas Tpyba FERRO PIPE PEXp - Al - PEXp npegHa3HayeHa 415 BbINOAHEHMS:

® YCTaHOBKW XONOAHOW 1 ropsiyeit X039MCTBEHHOW BOAbI

® YCTAHOBKM LLeHTPanbHOro pagnMaTopHOro v NA0CKOCTHOrO OTOMEHNS

B XXWUNbIX 30aHNAX, 0bbekTax 0bUeCTBEHHOro N0Mb30BaHNA, MPOMbILLIIEHHbIX, MICTOPUYECKMX 0ObeKkTax 1 T.M., 3a
NCKJOYEHVEM OTONAEHNSA U Pa3BOAKN CHApYXu 34aHUN.

Tabnunua 1: TexHuueckure garnblie Tpyd FERRO PIPE PEX, - Al - PEXp

Hapy>Hbln TonwmHa cTeHKkm BHyTpeHHUN TonwmwmHa cnost | lMoctaBnsetca | Kog ToBapa:
anametp [Mm] [Mm] avametp [mm] Al [Mm] B MOTKax ro:
16 2,0 12 0,2 200 m PEX 16

MNapameTpel paboThl 1 cBOWCTBa
MakcumansHas npeaensHas pabodas Temnepatypa u nasnedue | 95°C, ana nasnenus 3 6ap (0,3 MPa)
MakcumanbHas npeaenbHas pabodas Temnepatypa u aasnedue | 70°C, ana nasnenus 6 6ap (0,6 MPa)
MakcuManbHan npefenbHas pabodas Temnepatypa v gasnedvie | 30°C, ana nasnermna 10 6ap (1,0 MPa)
MuHnManbHas npefenbHas paboyas Temnepatypa 5°C

Bopa, BofHbI pacTBOp MMKONSA A0 KOHLEeHTpa-
unn 50%, cxaTbin Bo3ayx

KoadduureHT TennoBoi pacuvpsemMocTu 0,025 mm/m°K
KoaddunumeHT TennonpoBogHOCTH 0,43 Bt/m°K

Honyctumoe pabouee Teno

> TpaHCﬂopTMPOBKa U cKnapgupoBaHue

1. MHorocnoiinbie Tpybel FERRO PIPE PEX), - Al - PEXp Bo BpeMs TpaHCMOPTUPOBKM U CKNaAMpOBaHus cnepyeT 3a-
WMLaTb OT MeXaHU4eCKMX NoBPeXAeHN U caBNUBaHNS.

2.Mpu pa3rpy3ke MoTKoB Tpyb C TpaHcnopTHOrO cpeficTBa He bpocaiiTe UxX Ha 3eMJIl0 UK ApYyroe 0CHOBaHMe.

3.Mocne pasrpysku MoTKOB Tpyb cknagunpyiTe nx B rOPU30HTaNbHOM MOMIOXKEHWUU Ha MIOCKMX MOBEPXHOCTAX, be3
KaMmHen, KMpnuya, MeTaninyecknx NpyTkoB v Apyrux 3arpa3HeHnii v HepoBHoCTeW. TpyDbbl XxpaHUTE B KPbIThIX
cknapax npu temnepatype He Bbiwe 30°C.

4.B cnyyae cknapgnpoBaHua Tpyb nog ronsiM Hebom bonee 30 gHelt npukpoiiTe nx bpe3eHTOBbIMU MaTaMu UK Apy-
TUMU MOAXOAAWMMY MaTepuanaMu, YTobbl 3alWUTUTb UX OT HexXenaTeNbHOro Bo3AeicTBUS yasTpadruoneToBoro
nsnydenus. B Tpybe, koTopas nogsepraeTcs TakoMy BO3AeNCTBUIO, CTapeeT HapyXHblii MaTepuan PEXp, Bcnea-
cTBMe Yero Tpyba MOXeT yTpaTuTb CBOMX GUIMKOXMMUYEKMEe CBOWCTBA, 3@ HYTO HW rapaHT, HU NPOV3BOAUTENb OT-
BETCTBEHHOCTU He HecyT.

5. MHorocnoiHble Tpybbl MOryT XxpaHuTbCcs Npu TemnepaType Huxke 0°C, Ho B 9TOM Ciyydae vx ciefyeT 3alnTuTb oT
3HAUUTENBHBIX AMHAMUYECKUX HanpsixeHuit (Takux, Kak Nnpy yaape MojoTKOM Uv nageHmn).

» PekoMeHpauum no MOHTaXy

1. MHorocnoiHele Tpybel FERRO PIPE PEXp - Al - PEXp MoXHO crvbaTb BpyUHYt0 MK NpU MOMOLLW NPY>XUHbI 419
rnbkun Tpy6. MNprMeHaa NPy>KMHY, MOXHO NMONYYNTb MEHbLUWIA pafnyc rubku 6e3 nepenoma U Cy>XeHusa ceyeHus
Tpybbl. TMOKa KOHLOB TPy BLIMOMHAETCH NPU MOMOLLM BHYTPEHHEN NPY>XKMHbI, @ rrbka npaMblX 0TPe3KOB Npwu no-
MOLLM BHeLHel npy>xuHel. Cobniofalite MUHUManbHble paguycel rnbku, ykazaHHble B Tabnuvue Huke:

Tabnunua 2: MuHUMansHble paanycsl rnbku

Pa3mep Tpybsbl Papnyc rmbku 6e3 | Pagnyc rmbku ¢
[Mm] VHCTPYMEHTa AN | NpYKUHO
rmbku
16x2,0 5,0x OH 1,5 x OH rae [H - HapyxHbii anameTp TpyObei

2. MlcTouHunk Tenna fonkeH ObITh 3alyyMileH OT pocTa paboyeit TeMnepaTtypbl 1 LaBfeHUs Bbille A0MyCTUMOro amna-
na3oHa, ykasaHHoro B Tabnuue 1 TexHuyeckune faHHble Tpyb, NnyTeM NpvMeHeHs COOTBETCTBYIOLWMX U HaZeXHbIX
NpefoXpaHUTeNbHbIX, PEFYAVPYIOWMNX AN KOHTPOABHbLIX YyCTpocTB. OTCYTCTBME TakoM 3alnThl v AONYCK TEXHW-
4eCKOo BO3MOXHOCTU NpeBbILLEHNS A0MYCTUMbIX 1Mana3oH0B UCKIOYaeT OTBETCTBEHHOCTb rapaHTa U M3roToBu-
TeNs 3a NoBpexAeHne NpoLlyKTa, Bbl3BaHHOE NpeBbileHneM napaMeTpoB paboTsl.

BHuMaHue: |_|pl/l NOoAKNHOYEHNN YCTAHOBKW LLEeHTPaIbHOTO OTOMIEHNA M3 NMJTAaCTMAaCCOBbIX pr6 HenocpeacTBeHHO K
MCTOYHUKY Tenjla peKkoMeHayeTcd NpuMeHnTb 2-METpOBbII7I O0Tpe30kK Me,EI,HOI;I WK CcTanbHoM pr6b| Yy CaMOro ncTo4-
HWKa
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3. MoHTaxHble paboTbl MOryT MpoBOAMUTLCS Tonbko Npu TemnepaType Bbiwe 0°C. [lpy MUHYycoBoW TemnepaType
n3beraiTe CUTyaUMit, NpU KOTOPbIX BOAA MOXET 3aMep3HYTb B TpyDbe — 3T0 MOXKeT MPUBECTU K ee NMOBPeXAEHUIO.
Mpu TemnepaTypax Huxe 5°C pacTeT puck, 4to Tpyba cnomaetcs npw rnbke. Mpu rubke Tpyb npu Temnepatype
Huxe 5°C noporpesaiTe obpabaTbiBaeMblie oTpe3kn Tpyb. BHuUMaHue: Tpybbl Henb3s noforpeBaTb OTKPbLITHIM
nnameHeMm. MakcumasnbHas TeMnepaTypa NOBEPXHOCTM KOHTakTa ¢ Tpyboll He MoxeT npesbilwaTth 95°C.

4. 3awmTtnte TpyDObl OT BO3AENCTBUS Tenna, MAYLWero oT ropaymnx 3/1eMeHTOoB, B YaCTHOCTH, OT pa3orpeBaHus Tpybbl
[0 TeMnepaTypbl Bbiwe 95°C.

5. Wsberante moHTaxa Tpy6 FERRO PIPE B MecTax, roe Ha Hux moxeT gerictBoBath YP-u3nyyenue. [NogsepxeHune
Tpybbl TakoMy BO3[eNCTBYMIO Bbi3blBAET CTapeHue HapyxHoro matepuana PEXp, a nocneactsvem MoxeT ObiTb
yTpaTa PU3NKOXUMUYEKNX CBOMCTB, 3@ HYTO HW rapaHT, HX NPOU3BOAUTENb OTBETCTBEHHOCTM He HECYT.

6. TpyObl LOMKHbI ObITh YNOXKEHbI ¥ YCTAHOBIIEHbI TaK, YTOBbI MOXHO ObINIO CMYCTUTL BOAY M lera3npoBaTh yCTaHOBKY.

7. CoeMHEHNs NPU NOMOLLM 38>XKNMHO-BUHTOBbIX GaCOHHbIX fleTaell (pasbeMHble CoeANHEeHNa), KOTOpbIe UCMOJIb-
3YI0TCH NPW MOHTaXe YyCTaHOBOK MO WTyKaTypKe, CNyXaT ANS BbINOAHEHUSA COEAMHEHWUI C pasuaTopaMu Uan
pasgenmnTensmMu.

8. 3anpeccoBaHHble COeIMHEHNS — HEPa3beMHble ¥ BbINMOJHAOTCA NPU MOHTaXe CUCTEM CKPLITOro MOHTaxa 1uan
noA NoaoM.

9. CoefiviHEHUA [OKHBI BLIMOJAHATHCA Ha NPAMOM O0Tpe3Ke Tpybbl (MpaMoil 0Tpe3oK nepef v 3a CoeUHEHWEM [0J1-
XeH cocTaBnaTh He MeHee 3 x [1H, rae [H — Hapy>XHbIl AnameTp Tpy6bi).

10. CoefMHeHVe He MOXET NOABEPraTbCs HUKaKUM HaNpPAXEHUAM BLOSb OCH.

11. Tnbka KoHL0B Tpyb NPOBOAMTCH NPU MOMOLLM BHYTPEHHEN MPYXXMHBI, @ TMbKa NpAMbIX OTPE3KOB — MPU NMOMOLLK
Hapy>KHOW NPY>XMHbI.

12. CoepnHuTtenbHas MydTa 1 KoHel, TpYDbl A0MKHBI ObITh YNCTBIMUK, HE3 MeXaHUYECKMUX 3aTPA3HEHMNA.

13. KoHeL, Tpybbl fOMIKEH MMETb BHYTPeHH010 $a3y, BbINMOSHEHHY0 KannbpaTopoM.

14. T1pn MOHTaXe yCTaHOBKM NMOMHUTE 0 KOMMNEHCaL W INHENHOM pacliMpsaemMocTy Tpyb.

15. puMeHsAiTe COOTBETCTBYIOWMM 06pa30M pa3MeLLeHHble CKONb3SLLME U XKeCTKMe 0Nopbl.

16. Mpu NOMOLLM CTOAKOB Ha KaX/10M BTOPOM 3Tae yCTaHOBWUTE OCHOBHOM MYHKT (HEMOCpeACTBEHHO Yy OTBETBEHUS).

17. Tpoby Ha repMeTUYHOCTb NPOBEANTE A0 BbIMONHEHWS TAKUX CTPOUTENbHbIX PaboT, Kak CTSXKUW W WTyKaTypKK.

p1 MOHTaxe ycTaHOBKM NPOBOAA AOIKHbI ObiTh MpoBeAeHbl Tak, YTobbl CBODOAHO MPUHATL WX BO3MOXHbIE Teno-

Bble YAMHeHNs. 3TO KacaeTcs Npex/e BCero MOHTaxa AJIMHHbLIX OTPE3KOB YCTAHOBKM LLeHTPaibHOr0 OTOMIEHNS U

ropsiyelt Xo39MCTBEHHON BoAbl. B Takmx cnydaax pekoMeHayeTCcsd BbINOAHUTL KOMMEHCALMIO TENNOBLIX YANUHEHWIA

cornacHo WHpopMaumwu, cogepxalleiics B 3ToM pasfene: Pacuet Tennosol pacwmnpsiemoctn Tpybsl FERRO PIPE

PEXp - Al - PEXb.

B cnyyae yknafkv nposofoB B bopo3fax NnoMHMTe 06 M30AMPOBaHUM 13 COOTBETCTBYIOLLEN TEPMOM30NALMEN, KO-

Topas, BO-NMepBbIX, 3allyLlaeT NPOBOAA C ropsyell BOAONW OT yTepu Tenna, a B C/1yyae NpoBOAOB C XONOAHOW BOAON

npeAoTBpallaeT KOHAeHCalUMio napa, CoAepXallerocs B OKPY>XXeHWM, Ha NoBEpPXHOCTM Tpybbl. Bo-BTOpPbLIX — N03BO-

NAeT 4aCTUYHO KOMMEHCMPOBaTb TEMSIOBbIE YAJIMHEHWS MO OKOHYaHMW WTYKaTypHbIX paboT.

» MoHTaXx YCTAQHOBKM C UCNOJIb30BaHUEM 3a)KUMHbBIX BUHTOBbIX coeAMHEeHUN

370 coepnHeHne ba3npyeTcd Ha MexaHWYeCKOM e NICTBUN — CBUHYMBAHUN ABYX YacTel MydTbl NpU OAHOBPEMEHHOM

3aXKMMaHWKW rankom BTYKKN Ha Tpybe 1 Tpybbl Ha KOHLLE C ABYMS PE3UMHOBBIMU NPOKAafKaMU TUNa O-PUHT.

YT0bbl NpaBuAbHO cobpaTh yCTaHOBKY, 40CTAaTOYHO UMETh:

® VHCTPYMEHT 4N1A NPeLn3nN0oHHOoM pe3kn Tpyb n kannbpatop,

* MPY>XUHY 419 NpaBubHoN rnbku Tpy6 (pekoMenayetcal,

® CTaHAapTHbIV Habop KloYerh A5 CBUHYMBAHNS CEANHEHW.

Onsa nonyyeHuns npasuabHoro coegunHennsa Tpybsl FERRO PIPE ¢ npasuibHo nogobpaHHbIM BUHTOBbLIM COeAUHEHN -

eM AeiCTBYWTe KaK OMMCaHOo HUXe:

1. OTpexbTe Tpyby Ha Tpebyemyio anuHy. ObpaTnTe BHMMaHMe, 4TobbI N0CKOCTb pe3ky bbifa nepneHAnKyAsgpHa ocu

Tpybbl. [poBepbTe, HET 1M Ha Kpato pe3kn HEPOBHOCTEN 1 3ayCeHLeB.

2.0TBepcTMe crerka KaHTupynTe kanmbpaTopom.

3.HapBuHbTe Ha Tpyby 3a>XKMMHYI0 raliky U 3aXXKMMHOe KONbLO0.

4.HapBuHbTe TPYbY C HANOXEHHONM raikol 1 KoNbLOM 0 ynopa Ha KoHel, MydTbl. OBpaTnTe BHUMaHWe Ha To, 4TobbI

YNAOTHEHWSA TWNa 0-PUHT ObINM NPaBUIBHO YCTaHOBEHbl Ha KOHLLE MydThI.

5.3aTaHuTe ranky Ha MydTe. [1ng 3T0ro Kopnyc $pacoHHOW feTany NpuaepxmTe NA0CKMM KI0HOM, @ BTOPbIM 3aTAHU-

Te rawky.

-~
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BHuMaHwue: B cnyvae coegnHermns ¢ gpyrummu mydtamu, pessby, TpebytoLlyto ynnoTHEHNS, YIOTHUTE HUTBIO,

TedNOHOBOM NEHTOM NN COOTBETCTBYIOLLUMU FrepMeTUKaMU..

A\
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» MoHTaXx YCTaHOBKU C UCnoJsib3oBaHUeM 3anpeccoBaHbIX coeiIMHEeHUN

[Ina BbINONHEHWs 3aNpeccoBaHOro CoeAMHEHNA NPUMEHSETCH 3eKTPUYECKMIA MAW PYYHON Mpecc, 0CHaLLEeHHbIN CO0T-
BETCTBYIOLIMMM ryBKamm (COrnacHo pekoMeHAaLVaM M3roTOBUTENA COEAVMHEHWIA) C reOMeTprel, rapaHTupyioLLiel nony-
4eHune nnoTHoro coegnHerns ¢ Tpybon FERRO PIPE.

[ns nonyyeHvsa npasmnbHoro coefmHeruns Tpybsl FERRO PIPE ¢ 3anpeccoBaHHo MyhTOI ENCTBYIATE, KAK ONMMCAHO HUXE:

1. OTpexbTe Tpyby Ha Tpebyemyto gavHy. OBpaTnTe BHUMaHWe, YTOObI MI0CKOCTH pe3ku bbina nepneHankynspHa ocu Tpy-
Bbl. Tpyby pexxbTe 0CcTOPOXHO, 4TObbI He AedOopMUMPOBaTE €€ CeYEHUS, HOKHMLAMU UM Ha LIMCKOBOM 06pe3HOM CTaHke.

2. KannbpyiTe KoHel, Tpybbl Npy NoMoLM KanvbpoBOYHOI 0NpaBKkM COOTBETCTBYIOLLErNO AvaMeTpa, caenante Hebosb-
LWOW KaHT Ha BHYTPeHHeM Kpae.

3. 3apBuvHbTE TPYbY [0 ynopa B MydTy, noasaeHne Tpybbl B KOHTPObHbBIX TOUYKAX BTYIKM CBUAETENLCTBYET O TOM, 4TO OHa
BoLuna B MydTYy Ha Tpebyemyto rnybuHy.

4. 3axuMHble rybKW NOAHOCTHIO YyCTaHOBWTE Ha METaNIMYecKo BTyaKe MybTbl nepneHAnKYAspHO ocu Tpybbl. 3axumaii-
Te, MoKa 3aXMMHble ryDKW He 3aKpoIoTCH MONHOCTbIO.

5. MMocne npoBefieHNs 3axkKnMMa CHUMKTE FyBKU C BEINOSHEHHOTO COeANHEHNS.

2]

> HPOBeAeHMe UCNbiTaHUA faBleHneM [TeCTOB Ha repMETW-IHOCTb] YCTaHOBKHU

Bce npoBoja nepef 3akpbITUEM LOMKHbLI MPOATU UCTMbITAHWe [aB/IeHWEM C UCNONb30BaHeM BoAbl. [epes Havanom
TeCTa OTKJIYNTE [OMONHUTENbHbIE YCTPOMCTBA OT YCTAHOBKW, MHAYe OHWU MOTYT MOBPEeANTLCS UM MOMeLLaTh B NpoBe-
LEeHWUV ncnelTaHnin. [Ing KoHTpoNMpoBaHus 3MeHeHWIM AaBAEHNS B HUXHEN TOUKe YCTaHOBKM 06513aTeNlbHO MOAKII0-
4MTE MAHOMETP C TOYHOCTbIO cyMTbiBaHua 0,01 MMa (0,1 6ap). MoAroToBNEHHYIO K UCMbITAHWIO YCTAaHOBKY HaMoJsH1Te
BOJIOM 1 CTapaTeslbHO CTPaBMUTE BO3AyX.

TecTbl Ha repMeTUYHOCTb YCTaHOBKM XOJI0[LHOW M ropsyen Bofbl CieAyeT NPOBOAUTb:

* Mpu TeMnepaType BO34yxa BHYTpW 34aHus Bbiwe 5°C,

°* nepef 3aMblkaHneM 60po3[ 1 KaHaNoB AW BbINOSHEHWEM TENN0U30AALNY,

® 1PU MHOFO30HHbIX UM MHOFOCUCTEMHbIX YCTaHOBKaX OTAE/bHO 415 KaX 40N 30HbI UK CUCTEMBI.

Mepef TeM, Kak MPUCTYNWUTbL K MCMbITaHWIO, YyCTAHOBKY cllieayeT MOArOTOBUTb, TO eCThb:

* OTKJIKYUTL apMaTypy, KOTopast MOXeT NMoMeLLaTs B NPOBeAeHNU TeCToB [Hanpumep, npefoxpaHnTesbHble KnanaHsl,
pefyKTopbl faBEHWs), au NoBpeAnTbCs (HanprMep, AaTuvky, perynnpytoLine KnanaHsl, paclmnputensHsle 6aku),

® 0TCOE[MHEHbIE 3/IeMEHTbl 3aMeHNTe 3aryWKaMu Uy 3anopHbIMK KNlanaHamu,

® KYCTaHOBKe NOAKIIOYMTE MAHOMETP C TOYHOCTbI0 cynThiBaHua 0,01 MMa (0,1 6ap).

HO,D'I'OTOBJ'IGHHyFO YCTaHOBKY HamoHnTe BO,EI,OIZ N CTapaTe/lbHO CTpaBuTe BO34YyX.

McnbiTaHne AaBneHneM ycTaHOBKMN X031MCTBEHHOM BOAbI

VcnbiTaTenbHoe gaBneHuve noBbickTe fo 1,5-pa3oBoit BennuunHbl paboyero gasnerus, He bonee, ogHako, yem 1,5 Mlla
(15 6ap). Bo BpeMms npenBapuUTebHOTO UCMLITAHUA UCTIbITaTeNbHOE aBeHne Ha npoTsxeHnn 30 MUHYT crefyeT ABa
pasa nofHaTb fo Tpebyemon BennunHel ¢ nHTepanom B 10 MuHyT. Ha npoTtsaxeruu cneaytowmx 30 MUHYT UcnbiTaHUA
nageHune nasnenns He Moxet npesbicuTs 0,06 MMa (0,6 6ap).

Cpa3y e nocie npefBapuTesbHOro ucnbiTaHus nposeanTte 120-MUHYTHOE OCHOBHOE UCMbITaHKWe. 3a 3TO BpeMs AaB-
neHue, 0CTaBLLIeecs Nocse NpeaBapuTesibHOro UCbiTaHusa, He MoxeT ynacTb ke 0,02 MTa (0,2 6ap). Kpome Toro, Bo
BpeMs UCMbITaHWs MPOBeANTE BU3YaslbHYIO OLLeHKY repMeTUYHOCTY BEIMOSIHEHHbIX COeAnHeHNI. Bo BpeMa ncnbITaHna
yaep>XunBaiTe NOCTOHHYIO TeMNepaTypy, MOCKOJIbKY 3TO MOXEeT NMOBANATL Ha M3MeHeHVe faB/eHns.

[ins ycTaHoBKW ropayeit Bofbl Nocje NpoBEAEHUS TecTa Ha FrEPMETUYHOCTb MPOBEANTE «rOPAUNA» TECT, HAMOMHAS
yCTaHOBKY ropsavel Bofion ¢ Temnepatypoii 55°C v nasneHviem He Huxxe 0,6 MMa (6 6ap).

HanopHoe ncnbiTaHWe ycTaHOBKM LLeHTPanbHOIr0 0TOMAEHUS.

B ycTaHoBKax LeHTpanbHOro 0TOMIeHNs NpUMerHuTe ncrbiTatesibHoe aasnenve 0,2 MMMa (2 6ap) + camoe Bbicokoe pa-
Bouee maBneHue B ycTaHoBke, He Gonee, ofHako, Yyem 1,5 MMa (15 6ap). TecT Ha repMeTUYHOCTL NPOBEAMTE KaK AN1f
yCTaHOBKM ropsayen Boabl. [1py npoBefeHn TeCcTa Ha repMeTUYHOCTb PEKOMEHAYETCA MPOBECTU «IOPAYMIA» TECT, NPOo-
Bepsis B pabounx ycnoBusax repMeTuUHOCTb YCTaHOBKMN,

BHuMaHue: Mo npoBefeHnto TecTa Ha repMeTUYHOCTb COCTaBAAETCH MPOTOKOJ, COAEPXKALLMIA Kak MUHVMMYM: afpec U1
MEeCTO yCTaHOBKM, KOIMHECTBO NOMOXKEHHbLIX TPYD, AaTy v BpeMs, a Tak>ke NapamMeTpbl HANOPHOMO UCMbITAHWUS 1 OTMEeYeH-
HbIX MaAEeHWI AABNEHWNS, @ TaKXKe pe3ynbTaThl UCMbITaHWs, MOAMNUCU N KOHTAKTHbIE laHHble MHBECTOPA U UCMONHUTENS.

> YKasaHusa pNst UCNOJIHEHUSA YCTAHOBKW OTOMJIEHUA TUMNa «Tennbl non»

I'Iepea BbIMOJTHEHNEM YCTAHOBKW OTOMIEHNA TUMa «Tennbl non» noaroToBbTE TeXHUYECKNI MpoeKT yCTaHOBKMKN, KO-

TOprI;I LOJIXeH coAep>XaTb:

® pacdeT noTepun Tenia B OTAEJIbHbIX MOMeLeHNdX,

® paccyeTHble NapaMeTpbl pa6OTb| YCTaHOBKW C MPOEKTHbIMK TeMnepaTypaMmn NoBepxHOCTK Nnona,

® MOpAOOK pa3BOAKN MeTNN 06orpeBa nona CcykazaHneM pacCToAHNA MEXAY pr6aMI/I N ONVHBI NETNN, a Tak>Ke onn-
CaHune I'IO,D,Kﬂ}O‘-IeHVII;I nonpepgeneHrneMm NCTo4HWKa Ternna,
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® BUA W cneundukaumm MHCTanNSLMOHHbIX MaTepMasnos,
® yKasaHWs Mo UCNOJHEHWIO, PEryIMPOBKE M 3aNyCKy YyCTaHOBKM.

BHuMaHue: O6OI'peBaT8J'IbeIe neTny BbIMOJIHNTE N3 04HOI0 OTpe3Ka pr6b|, bes coegnHeHN4A.

Ecan nnowapb nona npesbilwaeT 40M%, pa3fennte ee pacliMpUTEbHBIMU WBAMK Ha HECKoNbko oborpeBaTenbHbIX
nnuT. PacwwrputenbHble WBbl LOMXKHbI MPOXOANTL OT U30AALMOHHOMO C0S [0 MOKPbITUS nona. Yknagsisas Tpybbl,
orpaHuybTe 10 MUHUMYMa NPOBEEHUS UX Yepes paclumpuTesibHble WBbl (0TPe30K, Nepecekalounil pacluvpuTesbHbIR
OB, YK/1a/lbiBAeTCA B 3aLIMTHOK Tpybke anuHom ok. 30 cm).

OborpesaTenbHas nanTa JofXKHa ObITb MCMONHEHA Kak MiaBatoLlas, To eCTb A0JIKHA ObiTh OTAeNeHa OT KOHCTPYKLMW-
OHHbIX 3/TEMEHTOB 34aHWA paclMpUTENbHON KpaiHe neHTol. nqa BbinonHeHns oborpesaTenbHOM NANTLI Nofa peko-
MeHayeTcs beclioBHbLIN NON C AMaMeTpoM 3epeH 2-8 MM 1 ¢ coepxaHuem okono 250 kr uemenTa /1 M3, naun rotosble
CMecu, NpefHa3HavyeHHble 49 BbINONAHEHWS Takoro poga navt. [1pu BbinMBaHUM beclwoBHOro nona Tpybbl AOMXKHbI
ObITb 3aMOJIHEHbI BOAOMN.

HanopHoe vcnbiTaHne yCTaHOBKM OTOMIEHUS TUMA «TeMblA NOM».

[MoAroTOBKY K MCMbITaHWIO NPoBeANTE, Kak onmncaHo Bblile. McnbiTaTenbHoe AaBneHre AOXHO BbiTe B ABa pasa
Bhile, yeM pabouee gasnerue (MakcumansHo 1,5 MMa/15 bap) u nonxHo coctasnaTh kak MuHumMym 0,6 MMa (6 bap).
Nepepn BbiNMBaHWeM beclioBHoro nona Ha netaun oborpesatensHbix Tpy6 FERRO PIPE PEXp - Al - PEXp ycTaHoBka
JOJIXXKHA NPONTU TECT Ha repMeTudHoCcTs npuv gasnerun 0,6 MMa (6 6ap), B TedeHune 24 yacos. Bo Bpema cxBaTbiBa-
Hua BecwosHoro nona (20-28 gHen) Tpybbl 4oKHLI 0cTaBaTbea nog AasneHnem 0,2-0,3 MMa (2-3 6ap). CtanpapTHan
ToAWwMnHa becloBHOMO Noaa Haj Cl0eM TenaoM30aaL MK cocTaBnseT 65 MM, pasBe 4YTo TeXHUYeCKUI NPOeKT Aony-
cKaeT MHoe.

BHuMaHwme: 3anyck ycTaHOBKM C ropsayeit BOAONM 10 OKOHYaHMs cxaTblBaHWs HeCLIOBHOrO WBa 3anpeLueH.

MepBblit 3anyck ycTaHoBKM oborpesa nofa «MOKpPOW» CUCTEMbI, B KOTOPOW A5 BbIMOSHEHWS oborpeBaTenbHOro
CNOoSA NPUMEHUAW LEeMEHTHbIN BECLOBHbIM Mo, MOXHO MPOBECTM MO MCTEYEHUU Kak MUHUMYM 21 oHS npouecca
CXBaTbIBAHUA CTAXKMN. [1py NpYMeHeHU aHrMApPMUTHOro DeCLIOBHOTO Nona — He paHee, YeM Yepes 7 IHEN, ecv 370
He NpoTMBOPeYUT TpeboBaHUAM U3FOTOBUTENA CMECH.

B nepuop 3anycka ynepxwvBaiTe B TedeHue 3 cyTok TemnepaTtypy nutanusa 25°C, a 3aTeM nofHumanTe ee Ha 5°C B
CYTKM, 0 MaKCMManbHON NPOEKTHOW TEMNEPATYPbI, U yAepXKMBaNTe ee B TEYEHME OUEPEHbIX 4 fHEN.

YknaaKky npoekTHOro GUHMLLIHOMO CNOof MOXHO HauyaTb Moc/ie 3amycka yCTAHOBKM, OKOHYaHWS mpouecca KoHAW-
LUMOHMpPOBaHWS HECLOBHOro Noaa v NpoBepKM CoAep>XaHus ocTaBleics B HeM Bnaru. lMepes HavyanoM MoHTaxa
GUHULIHOrO CNOoS NPOBepbTe YKa3aHWs N3roToBUTENS B NiaHe Aonycka K NpUMEHeHMI0 JaHHbIX MaTeprarnos ¢ 0TO-
nAeHNEeM TUNa «Tensblid No».

» Pacuet TennoBo# pacwupsemoctu Tpy6ol FERRO PIPE PEX} - Al - PEX,
YT0bbl paccunTaTh NMHENHYI0 TEMIOBYIO paclunpieMoCcTb Tpybbl, BoCNonb3yiTech GopMynoii:
AL=AeL e AT
roe: AL - nameHeHue AnuHbl Tpybbl [MM]
A - k03ddULMEHT NUHENHOK pacwmpsemocTy Tpybel FERRO PIPE [0,025 Mm/m°Cl]
L - nnuna oTpeska Tpybsi [m]
AT - pasznuua temnepatyp [°Cl, onpenenerHas no: AT =Ts - To [°C]
npuuem: T3 - MakcuMansHas TemnepaTypa akcnnyaTtaunn [°Cl
To - TeMnepaTypa OKpy>XeHns B MOMeHT MoHTaxa [°C]
Mpumep:
PaccuunTaiite nuHeiHyto Tennosyto pacwmpsaemocts AL oTpeska Tpybel FERRO PIPE anametpom @16x2,0 v gnunHoit 18 M.
To =20 [°C] - Temnepatypa okpyxeHus
T = 70 [°C] - makcumanbHas TeMnepaTypa akcnayarauum
L=18[m

OTcioga: AL=\-L-AT=0,025-18"(70 - 20) = 22,5 [mm]

Tabnuua 3: MpoponsHas pacumpaemocTs Tpybbl AL [MM] B 3aBrcuMocTy oT pasHuubl TemnepaTyp AT [°C] 1 gnuHbl oT-
peska Tpybbl L [M].

OnvnHa Tpybebl AT [°C]

L [m] 10 20 30 40 50 60 70 80
0,5 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 10,0
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 2,25 4,50 4,50 9,00 11,25 13,50 15,75 18,00
10,0 2,50 5,00 5,00 10,00 12,50 15,00 17,50 20,00

Mpumep: gna otpeska Tpy6sl L= 1,0 [M] npu AT = 40 [°C], AL = 1,00 [MM]

Ferro S.A. e 32-050 Skawina, ul. Przemystowa 7, PL, tel.: +48 12 25 62 100, fax: +48 12 27 67 606 ® www.ferro.pl




MHorocnoitHasa Tpy6a FERRO@
PEXp-AL-PEXp Ferro

Ve

» KpenneHue yctaHoBku: HenoasuxHble onopbl (NyHKTbI) (PS), nepeaBuikHble onopbl
(PP) n koMneHcauuu (K) TennoBbiX yanuHeHUiA.

Mocne onpepeneHns paclwnpaeMocTv Tpybel (kak NpuBeneHo Bbilie B AaHHbIX 1 NpuMepax), cneayert onpegennTs
MECTO yCTaHOBKM HenoasuxHbix anop (PS), nepeasuxHbix onop (PP) u, ecnn ato Heobxoanmo, komnercaumio (K).
Tpybbl KpenaTcsa K cTeHaM gepxxaBKaMu U3 NAacTMacchl MAK CTann C pe3MHOBLIMY NMOAKAaAKaAMU.

HenoneuHble onopsl (PS)

B kauyecTBe HeMomBUXHbIX OMOP UCMONb3YHTe CKBO3HbIE AepxaTen Ana Tpyb ¢ pe3MHOBOM NPOKAaAKoi, pacnoso-
XeHHble Ha aepxaske Tpybbl unu Ha Topue U-06pasHoro komnercaTtopa. Yale BCero nof NoHATHEM <HEMOABUXHO
OMopbI» MOHUMaIT AepXaTellb, CONOKMPOBaHHbLIN C ABYMSA GaCOHHBIMU AETANAMU, OrPaHNYMBAIOLLVMI 0CEBOE [BU-
xeHue Tpybbl. [lepxkaTens KpenuTca K CTPOUTENbHBIM MepPeropofKaM U KOHCONAM.

Tabnumua 4: PaccToanne Mexay HenomsuxHbiMM onopamu (PS) 8 MM ana Tpybsl FERRO PIPE @ 16 MM, B 3aBMCHMOCTH OT
pasHuubl TemnepaTtyp AT [°C]

OnameTp AT [°C]
TpyObI 0 10 20 30 40 50 60 70
D16 MM 130 115 100 100 100 90 80 70

MepensukHele onopsl (PP)

MepenswxHas onopa (PP), sawmwatoulas Tpyby oT 4pe3mMepHOro NpoaoabHOro 13rnba, 4oakHa HaxoAUThCA Ha
cBobofHOM O0Tpe3ke Tpybbl, B MecTe, rae Tpyba cMoxeT cBoOOAHO ABUraTbCH B OMOpE.

PekoMeHayeMoe paccTogHue Mex iy nepeasuxHbiMum onopamu (PP) ana tpy6el FERRO PIPE @ 16 MM cocTasngeT: 1,2 M.

[pvMepHble pelleHns ToYeK 0Nnopbl yCTaHOBKM:

PS PS
— X

PP| PP| ey

Komnencauun (K)

Y1066l M3DexaTh NoBpeXAEHUA YCTaHOBKM, NPV U3MEHEHUWN ANHbI TPYObl, BbI3BAHHOM U3MEHEHVEeM TeMmepaTypbl
Tena, npoTekalouero no Tpybonposoay, pekoMeHayeTCs NpuMeHsTh Tak Has. komneHcauwio (K). B kauecTse koMneH-
caTopoB clieflyeT NPUMEHATL B MepBYto ovepeb Ayru, KoaeHa v AepXaBku, cieaytoluime 3 u3aMeHeHns Hanpasre-
HUA NpoBefeHus nposoaa (caMmokomneHcauma). [Ina obecnedeHra npasuibHol paboTsl KOMMNeHcaTopa BaXHo Co-
XpaHWTb MUHUMaNbHOe pacCcTosAHNeE MexX y Toukon nepernba Tpybonposofa v bavxaiwen onopon. nuny rubkoro
nfeya MoOXHO yCTaHoBWTL Mo GopMyne:

Lw=F-VDz-AL

roe:
Lw - onuHa rmbkoro naedva - BbiaeT KoMneHcaTopa [Mm]
F - koadpduumenT ynpyroctu (ana tpy6 FERRO PIPE F = 30)
Dz ([H) - Hapy>xHbIi arameTp Tpybbl [MM]
AL - n3MeHeHne anvHbl nposoaa [Mum]

Mpumep: PaccuntainTe gnnHy rubkoro nneva Lw otpeska Tpybsl FERRO PIPE gnametpom @ 16 MM npu paHee ycTa-
HOBJIEHHOM M3MeHeHUU AnnHbl nposoga AL =22,50 [Mm]

MoncTasnas B popmyny, nonydaem: Lw =30V 162250 =569 [Mm]

HpV]Mepr peweHna KoMneHcaunmn yCTaHoOBKN:

PS
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anIMep U o6pa3Hor0 KoMneHcaTopa Paboyee Teno KoHUeHTpauus [%] T°C YyCTONYMBOCTb
- 7 <
<10 6 R
YkcycHas kucnota 80 R
<40 a .
<60 20 R
AnnunoBbli cnvpt Tg-I g; Tg
Amunauetat Tg-1 g; tg
L AMWUNOBbIA cnnpT Tg-I Z: E

i 0

R i R W AueTtoH Tg-I g: LFR
\ A:2'5R / Benzon Tg-I g '?
— 3 — Xnopug kanbums SC 50 R
— ! — P 80 R
10R | 10R 20 i
- > > Hutpat kanbuus SC g R
' Cepoyrnepon Tg-I Z R
. Tpuxnopug kanbumus Tg-I Z hE
Mpn nofknoyeHn TpybonpoBOLOB M3 MHOTOCAONHbBIX 20 R
Tpy6 K cTanbHbIM TpybaM pekoMeHayeTcs B MecTe nof- Xnop6erson Tg-| & LR
KJHIOYEHWNHA YCTAHOBUTb HEMOABUXKHYIO ONOPY Ha CTallb- 1 R
HoMm Tpybonposoge (crepyeT 3To NpeaycMoTpeTh, nia- Xnopoopm To-l 60 R
HUPYSA KOMMEHcauuio cTanbHoro Tpybonposoaal. - Tg-l 0
CyeTymkn BOLbI 1 Tenna, a TakXe apMaTtypa, KoTopble 10 R
MOHTMpYyloTCA Ha Tpybonposogax u3 Tpyd FERRO PIPE, Tunoseii 2gup Tf[;' 5
LOJIKHbI ObITh MPMKPEneHbl K CTeHaM Kak HeMoABYMX- o R
Hble 0nopbl. MypaBbuHas kucnota 40 g R
Tpybbl FERRO PIPE He npefgHa3HayeHbl g nepeHoca e —— S;‘;T g R
Beca apMaTypbl MW YCUAWI, BbI3BaHHbIX UX 06CayXM- = %0
BaHMEM. lenTaH Tg-1 g R
20 R
<10 &0
> I'Ipoxomnel-me yepe3 CTeHbl U CTpou- 100 £
20 R
TeJibHble neperopoaku. 20 50 R
[ns 3aWmThl 0T HEKOHTPOAMPOBAHHOIO BO3HMKHOBE- 8 -
o ConsaHas kucnota 20 o)
HUA HenmoaBUXHOM onopsl (PS) unu cpesom Tpybsl pe- <25 20 &
KoMeHAyeTCcs NpoBOANTL TpyDbl Hepe3 Npoxofbl B CTPO- 30 4 R
NTeNbHbBIX Neperopofkax B 3alWunTHbIX Tpybax n3 [1BX, 230 Z R
MM, M3 unun cTanu c fMaMeTpoM, BABOE MPEBbILLA0LINM % 20
nvameTp pabouen Tpybbl. 3awmTHas Tpyba posxkHa 5 g:
BbITb ANIMHHEE TONWMWHBI CTEHbI UK MEPEKPBITUS MUHM- MeTunosbiit ciupt o i
MYM Ha 2 CM o5 60 R
: 20 R
Tov6 7B 60- MeTunatuneHrankons Tg-I 60 R
pybbl, KOTOpblE yKNAAbIBAOTCA NOA LUTYKaTypKoW B 60 50 i
po3fKe B CTeHe MAKW NOf CTAXKOW Mona yknanblBaoTca MuHepaneHele Macna SOPT g: R
B 3alUMTHbIX TpybKkax Tvna newenb AW B TENIOMU30N5- ‘ ST 2 R
EepOoCUH R
UMK (3a MCKII0YEHMEeM NIOCKOCTHOO OTOMNNEHNS). P 80 R
9 20 Ix
~ 20 R
» [lecTBUA Npu Ae3nHPeHKLunmn oT bak- 10 0 R
o 20 R
Tepun nernoHensnbl PEERTIER (IS 20 0 (R
BakTepuu nervioHennsl co34aloT yrpo3y A8 340p0OBbS B % 60 LR
Avana3soHe Temnepatyp 25-50°C. Pa3sutuio baktepuit 50 2 %
LOMNONHWUTENBHO BNaronpuaTCTBYIOT yCN0BKUS B Tpybax, s10 2 X
noABep>XeHHbIX 3apacTaHuio n kopposuu. Tpybel FERRO 10 2 R
PIPE viMetoT rnapkune CTEHKU, OHM YCTOMYMBBI K KOPPO- Eaoe kanm 2 20 R
31K, TaknM 0b6pa3oM, yCNoBuUs B HUX HeDnaronpuaTHbl 80
0N pa3suTua bakTepuin. YTobbl NnpefoTBpaTHTL NOSB- 50 0 R
nexue baktepuin B Tpybax, cnenyeT: <0 2 £
® NepuoaMYecKn MpoMbIBaTb YCTAaHOBKY BOAOW C TeEM- o X
nepaTypon > 60°C, = 40 R
® 13 Tpyb, KOTOpble He MCMoNb3yloTCcH, caefyeT cny- Epit Hatp t 60 R
CTUTb BOAY Ha BpeMA nepepbiBa B paboTe, 1-35 7 R
® NpPUYMEHATb YCTAHOBKY ropayei BoAbl BCerga ¢ Lup- 40-60 - i
Kynaumen. 40 -
20 R
<10 a a
Tabnuua 5: YctonumsocTb nnactmacchl PEXp Ha s £ R
BNMSIHME XUMMYeCckKX GakTopoB 1530 & 5
- 60 R
20 R
S10 - koHUeHTpaums Bbile 10%, HeHacCbILLEHHbIN BOAHbINA pacTBop <50 60 R
SN - HacbILLEHHbIN BOAHbIW pacTBoOp CepHas kuenota 50-75 Z R
SOPT - KoHLeHTpaL s, Yalle BCEro nNpMMeHsieMas B MPOMbILLIIEHHOCTH 20 NR
Tg-l - XXNAKOCTb TEXHNYECKOWR YNCTOTbI 50-90 g ,I\]E
R- ycTonumsbi 20 R
LR -orpaHnyeHHas ycTonunBoCcTb 7 3: H;
NR- He ycTonumBSbIi 9% Z: LRR
X- flaHHble OTCYTCTBYIOT 30 NR
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