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Busto Arsizio: Via Stefano Ferrario n. 8, Z.I.-Guekt- 21052
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SCOPE OF APPLICATION:

This Environmental Product Declaration (EPD) is valid for NI
and POLYSYSTEM products. The production facilities are in
Guelfo (BOxnd Busto Arsizio (VA). The type of declaratior
related to an average product produced partly in Castel Gu
(pipe) and partly in Busto Arsizio (fittings). The life cy
assessment is representative for the product introduced in
declaation for the given system boundaries.

PROGRAM OPERATOR:

EPDITALY, via Gaetano De Castillia 10, 20124 Milano, ltalia.

INDIPENDENT CHECK:

This declaration has been developed referring to EPDI
following the General Programme Instruction; further informati
and the document itself are available atww.epditaly.it EPD
document valid within the follwing geographical area: Italy ar
other countries according to sales market conditions.

CEN standard EN 15804 served as the B@R (PCR ICMQ1/15
rev.3). PCR review was conducted by Daniele Pace. Contat

info@epditaly.it

Independent verification of the declaration and data, according
EN ISO 14025:2010.

Third party verifier: ICMQ SpA, via De Castillia, 10 20124 M
(www.icmaq.if)

A EPD process certificatigmternalR EPD verification (Externa

Accredited by: Accredia

CPC CODE:

3632- Tubes, pipes and hoses, and fittings therefor, of plastic:

CORPORATE CONTACT:

info@nupinet.com

TECHNICAL SUPPORT:

Sphera https://www.sphera.com

O sphera

COMPARABILITY:

NIRON AND POLYSYSTEM EPD

Environmental statements published within the same prodi
category, but from different programs, may not be comparable


http://www.epditaly.it/
mailto:info@epditaly.it
http://www.icmq.it/

]

particular, EPDs of construction products may not be compar:
if they do not comply with EN 15804+A2.

ACCOUNTABILY.

Nupi Industrie Italiane S.p.felieves EPDltaly from any noi
compliance with environmental legislation. The holder of t
declaration will be responsible for the information and supporti
evidence; EPDItaly declines all responsibility for
manufacturer's information, data and reks of the life cycle
assessment.

REFERENCE DOCUMENT

This declaration has been developed following the Gen
Programme Instruction document of EPDiItaly, available
www.epditaly.it.

PRODUCT CATEGORY RULES (PCR):

NIRON AND POLYSYSTEM EPD

PCR ICM@QO01/15 rev3
EN 15804+A2:201i9 the framework reference for PCRs.
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In October 2015, Nupi Industrie Italiane S.p.A. took
over Nupigeco S.p.A.

The name change bringgth it the experience of an
GrHEGFEALYE O2YLIye GKIFG
worldwide.

Nupigeco S.p.A. was founded on October 1st 2008 by
the merger of two of our companies, NUPI S.p.A. and
Geco System S.p.A.both founded more than 45
years ago. Combing their many years of experience
and constant growth, the two firms decided to create
a new flexible and advanced company, ready to play
its role to satisfy the demands of the market whilst
being environmentally astute.

MISSION

The primary goal oRupi Industrie Italiane S.p.A. corporate
strategy is not only the production of systems that mee
performance requirements and comply with the use fc
which they are intended, but above all general customi
satisfaction. Producing better and faster are tyoahat
technology makes more and more compatible.

Nupi Industrie Italiane S.p.A. combines high productivi
with high and consistent quality standards while preventir.
pollution and minimizing the environmental impacts of it|
operations, making themost efficient use of natural
resources and energy. To reduce raw materials wastes, N
Industrie italiane S.p.A. #iatroduces in its production cycle

its own reprocessed material.

NIRON AND POLYSYSTEM EPD



INDUSTRIE
£

Nupi Industrie Italiane S.p.Asubmits its management and production systems
external audits performed by third party certification bodies. The external au
consists of inspections carried out at given intervals.

Audit frequency depends on the prooge established by the specific standard an
by each certification body. Nupi Industrie Italiane S.p.A. is certified in complig

with the standards for quality (EN 1SO 9001), environment (EN I1ISO 14001 SHLENIS0 2001
Health and Safety of workersS(045001). UNIENISO 14001
1ISO 45001

NIRON AND POLYSYSTEM EPD



Product Certifications

NUPI products are of high quality, complying with regulations and conforming to the most stringent standards
and certifications schemes (according to EN2%@3 from around the globe (the full updated list is available
on the websitewww.nupiindustrieitaliane.com

TYPE AFPROVAL CERTIAGATE

NIRON AND POLYSYSTEM EPD
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The entire life cycle of the product is considered (Type of EPD: cradle to grave) and the modules described below

are declared in this EPD:

Modules A1-A3 include those processes that provic
energy and material input for the system (A1), transport
to the factory gate of the plant (A2), manufacturir
processes as well as waste processing emissions to ail
(A3).

Module A4 includes the transport frormrhe production site
to the customer or to the point of installation of th
products.

Module A5 considers alpiping systemsnstallation steps
(like auxiliariesand water consumption) also packagin
waste processing (recycling, incineration, disposaddiGr
from energy substitution are declared in module D. Dut
this phase a pipeleftoverof 2% has been considered.

Module B1 considers the use ahe installed product.
During the use gblastic piping systemsa scenario of zerc
impact isconsidered

Module B2 includes themaintenanceof the product.A
scenario of zero impact is considered.

ModulesB3-B4-B5 are related to the repajreplacement
and refurbishment of the products. If the products ¢
properly installed no repair, replacent or refurbishment
processes are necessa#fy scenario of zero impact is the
considered.

ModulesB6-B7 consider energy usand operational water
to operate building integrated technical systemilo
operational energy or water use atensidered A scenario
of zero impact is then considered.

ModuleC1considers deconstruction, including dismantli
or demolition of thegproduct fromthe building The energy
consumption relatedo shreddingactivities isconsidered.

ModuleC2considers transportation of the discardebing
systemto a recycling or disposal process.

Module C3 considers waste processing for product
recyclingand incineration

Module C4includes allvaste disposaprocesses, including
pre-treatment and management of the disposal site.

ModuleDincludes benefits from all net flows in the eoid
life stage that leave the product boundary system af
having passedthe endof-waste stage.Benefits from
packaging inaieration(electricity and thermal energgye
declared within module D
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in NUPI INDUSTRIEALIANE S.p.A. plants located in Castel Guelfo (BO) and Busto Arsizio (VA) and sold
worldwide. All data refer to the 2020 production and sales.

According to the PCR ICMIQ1/15 rev.3 the LCA studynd the relative EPDy & & O Ndavi&fdS aiiz?R d& S &
included are A1, A2, A34, A5B,C and DAIl manufacturing activities and packagihgdzE A fproduttiBnQ &

are in module A3, while energy production and input materials are inTAdnsportto clients (A4) and
installation (A5) are includetbgether with end of life scenariobénefits and loadéncludedaccording to D

module).

The declaration is 1d (average product from different products and from more than one plant of a specific
manufacturer)according to /REGOLAMENTO EPDITALY V.5

The production facilities are in Castel Guelf®ologna (ITand Busto Arsizie Varese (IT). The market range is
Worldwide.

Geographicabalidity: Worldwide
Database GaBi Databas2021.2

Software EPD Process Creator, implementkebugh GaBi professionaDand GaBi EnvisidhO software. The
identification code of the EPD process tool usetll$PI EPD Process ToM.4.1del 28/01/2022 developed by
Sphera

EPD realized by means of a validated algorithm:

In 2019 NUPI Industrie Italiane S.p.A. implemented esdified a Process for EPD generation by using an
Ff3I2NAGKY GKFd KFa 0SSy @FItARFGSR IyR OSNIAFTASR o6& L.
process is based on an automatic data collection from different manufacturing plants thabbeméntegrated,

verified and validated in compliance with internal procedures. The validated algorithm allows the automatic
calculation of the indicators reported into the current EPD coming from an LCA model implemented into the

EPD process tool.

NIRON AND POLYSYSTEM EPD
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1.1. Detailed product description

Polypropylene Random Copolymer pipes produced by Nupi Industrie Italiane S.p.A. denominated NIRON and
POLYSYSTEM meet the requirements of a wide range of applications.

NIRON and POLYSYSTEM allow the transploot,afold, sanitary, industrial, chemical and farming fluids under
pressure.

They are suitable for different types of installations such as risers, connections to sanitaryware, piping for chilled
water for fan convectors, connections between thermal getiers and distribution manifolds, cooling towers.

Polypropylene systems can be used in several installations such as houses, large apartment buildings, hotels,
hospitals, shopping malls, churches, schools, gyms, cruise and cargo ships.

PRRCT representbe evolution of the PHR. It presents better performance characteristics than its predecessor
PRR.

t 2f @LINRPLRESYS LIALISE NBAYT2NOSR 6A0GK TFTAOSNHfLFaa o6Fa b
low thermal expansion is required. They amade up of several layers where the intermediate layer is composed
of a specific PIR or PARCT containing a given percentage of fiberglass.

1.2. Production processes description

PIPE EXTRUSION (Castel Guelfo)

Hopper (Pellet
Material Supply)
Sizing Plate or Sleeve

| Extruder Vacuum-Sizing . Pullout
. Chamber Water Cooling Bath Assembly ';‘;ﬂﬁ,?.' Cutting Unit

—
To Handling
Operations

Rack and Spur
Gear Positioning g
Adjustment

Figurel Pipes extrusion process

Nupi Industrie Italiane S.p.A. manufactures both solid wall (monolayer) plastic pipes, in diameter sizes ranging
from 16 mm to 1000 mm, and coextruded multilayer (from two to five layers) pipes.

The raw naterials used to manufacture plastic pipes are supplied in pellets (provided in bulk transporter,
octabins or bags), both as natural resin or finished compound. Resin is pneumatically conveyed from the bulk
transporters to silos at the plant site. The me$s then transferred from the silos to the pipe extruder by a
vacuum transfer system.

The pipe extrusion line consists of the extruder, die, cooling systems, puller, printer, saw andfftake
equipment. The function of the extruder is to heat, melt, n@rd convey the material to the die, where it is

NIRON AND POLYSYSTEM EPD
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shaped into a pipe. The extruder is used to heat the raw material and then force the resulting melted polymer
through the pipe extrusion die. The pipe extrusion die supports and distributes the homogepalgoser melt
around a solid mandrel, which forms it into an annular shape for solid wall pipe.

The dimensions and tolerances of the pipe are determined and set during the sizing and cooling operation. The
sizing operation holds the pipe in its proper dinseans during the cooling of the molten material. During
vacuum sizing, the molten material is drawn through a sizing tube or rings while its surface is cooled enough to
maintain proper dimensions and a circular form. The outside surface of the pipe iadwitt the sizing sleeve

by vacuum. After the pipe exits the vacuum sizing tank, it is moved through a second vacuum tank or a series of
spray or immersion cooling tanks.

The puller must provide the necessary force to pull the pipe through the entiréngpoperation. Pipes are
marked at specific intervals through ink jet or hot marking with tape machines.

Finished pipes can be coiled (depending to their sizes and physical/mechanical characteristics) or cut in
customised straight lengths for handling asldipping convenience. Coiled pipes and straight lengths are then
arranged with the proper packaging, ready for the storage, handling and transport phases.

FITTINGS INJECTION MOULDING (Busto Arsizio)

S — — - g —

L —— Hopper Heater Mold cavity — Mold

Granules

-~ D_
- —
Screw Barrel Nozzle Moveable platen
X INJECTION UNIT - CLAMPING UNIT

Figure2 Fittings injection moulding process

Equipment to mould fittings consists of a mould and an injection moulding press. The mould is a split metal
block that is machined to form a part shaped cavity in the block. Hollows in the part are created by core pins
shaped into tle part cavity. The moulded part is created by filling the cavity in the mould block through a filling
port, called a gate.

The injection moulding press has two parts; a press to open and close the mould block, and an injection extruder
to inject materialinto the mould block cavity. The injection extruder is similar to a conventional extruder except
that, in addition to rotating, the extruder screw also moves lengthwise in the barrel. Injection moulding is a
cyclical process. The mould block is closedtasdextruder barrel is moved into contact with the mould gate.

The screw is rotated and then drawn back, filling the barrel ahead of the screw with material. Screw rotation is
stopped, and the screw is rammed forward, injecting molten material into theldhcavity under high pressure.

The part in the mould block is cooled by water circulating through the mould block. When the part has solidified,
the extruder barrel and mould core pins are retracted, the mould is opened, and the part is ejected.

NUPI Indusie Italiane S.p.A. manufactures a wide range of electrofusion fittings that incorporate a metal wire
for the welding process, socket fusion, spigot and transition fittings.

NIRON AND POLYSYSTEM EPD
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Technical data

1.3.

Niron&Polysystenpipes are designed to fully exploit the characteristics of the materials used to make them
and offer high performance standards that allow them to be used both for plumbing and heating systems.

The table below, an excerpt from Standd&N ISO 15874lemonstrates the fields of use and the corresponding
operating pressures and temperatures guaranteed for this system.

APPLICATION CLASSES P,
T (U T I R IO AR 0 8 6 4
P, S SDR S SDR  ALLOWABLE CLASSES
4 5 5 5 3 omoonn 74 25 6 & 155
6 5 325 3 m 74 4 32 074 ) w2 S
8 32 25 3 - 4 6 14 ) N LIS D) B YR [/
025 - 25 - 6 0 6
APPLICATION CLASSES P,
1 2 4 5 1 2 4 5 8 6 4
P, S SDR S SDR  ALLOWABLE CLASSES
4 & & @ 5 v owouwooN 32 74 w55 S
6 5 5 5 4 mononm 9 4 9 ) 14 5 5
8 4 4 4 3 9 99 74 5 12 ) B’ S
0032 32 032 0 74 T4 14 ) LI v A R B [V Y]

1) Series/SDR not available in the NIRON piping range.
2) Application class not covered by this Series/SDR.

Example: A PP-RCT, SDR7,4, Series 3,2 pipe can be used in application dasses 1,2 and 4 with a design pressure of 10 bar and in class 5 with a design

pressure of§ bar.

Service Conditions Application classes as per EN 138874and 1SOL0508

PROPERTIES TEST METHOD  VALUES AT +23° UNIT ORMEASURE
Volumic mass 1ISO 1183 0,898 g/cm?
Yield strength ISO 527 23 N/mm2
Elongation at break ISO 527 > 50 %
Modulus of elasticity ISO 527 850 N/mm?2
Melt flow index 1ISO 1133
MEI 190/5 0,5 g/10 min
I SFG O2yRdzO0 DIN 52612 0,24 W/mk
Linear thermal expansion
coefficient VDE 0304 15x 16 Kt
Melting point DIN 53736b2 150- 154 °C
Impact strength (Charpy)

+23°C ISO179/1e A no break KJ/n?
-30°C ISO 179/1 e A 50 KJ/m?
Volumic strength IEC 93 >1015 m OY
Dielectric strength IEC 243/1 75 KV/mm
Dielectric loss factor DIN 53483 <5x16
Fire resistance DIN 4102 B2

Technicaproperties

NIRON AND POLYSYSTEM EPD



1.4. Base materials/ancillary materials

Material Piping system

Polypropylene granulate Base 85.5%
Glassfibre Polypropylene Base 5.9%
Pigments for Polypropylene Ancillary 0.8%
Brass fittings Fittings 7.8 %
TOTAL 100%

1.5. Description of piping system components

RISER COLUMN The environmental burdens are calculated in
ITETT] *_ = relation to the functional unit, which resulted for
g = -] the typical PFR/PRRCT piping system for hot
™ o BATHROOM . o g . .
I g — “:_ and. cold water in .the building m' the follow.mg
- S (| emomen basic components: PR/PRRCT pipes (supplied
LAY ':‘ | in 4 metre or longer straight lengths), #RPPR
a) RCT fittings (elbows, reducers, tees) and PP
R/PRRCT fittings with metal (brass) insert
(transition fittings).
] DOUBLE ROOM LIVING Room The functional unit represents 100 m? of a typical
L residential singldamily apartment with all the
facilities clearly positioned.
— E— The EPD is declared as the average

environmental performance for NUPI families of
polypropylene piping systems for hot and cold water in the building, over its reference service life cycle of 50
years (being the estimated reference life time of the apartment), in accordance with EN 806, EN ISO 15874 and
CEN TR 12108.

Pipes included are PRCT pipe DN 20 mm and 25 mm SDR 7,4 for hot water (70°C/10 bar) and DN 20 and 25
mm PPR SDR7,4 for cold water (ZD'10 bar) served by a riser column DN 32 SDR 1XRCHHor hot water
(70°C/6 bar) and in PR for cold water (20°C/10 bar). No other components (tap connectors, brackets/clips)
have been included.

NIRON AND POLYSYSTEM EPD



1.6. Products Distribution

Pipes and fittingsare suppied to customersin customised dimensions with appropriate protection and
packaging.The product packaging is made of cardboard boxes, wooden pallets and crates, plastic sheaths,
stretch film and bags.

Installation

Water, fast fixing cementwall fixing metalsand electricityare used during installation. No emissions are
generated during installation and piping systems installations do not cause health or environmental hazards.

Functional unit

¢CKS Fdzy Ol A2y t dpfeksiire sugply Bn8 Fahsp@tRf hot and dold Kriking water, from the
entrance of a wellefined apartment to the tap, by means of a random copolymer polypropylen®&(&fd PP

RCT) hot & cold drinking water pipe system installation supplying a 100 nnéregoeé, incorporating a
bathroom, a separate WC including the bidet, one kitchen and a washroom (laundry).The service life time of

%

0KS LIALIS deadSy KFa 0SSy O2yaARSNBR G2 06S FftA3IySR gA
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