PP-R & PP-RCT
Preinsulated System

Upgrade the constructions

ADVANTAGES: APPLICATION AREA:
+ Linear thermal expansion less than copper + Visible—non visible district heating
+ Increased mechanical strength and cooling networks
+ Saving up to 70% of energy compared + Visible—non visible heating networks
ta conventional insulation systems + Underground networks for distribution
+ Zero condensations — Zero maintenance of hot and cold water

+ UV protected + Industrial cooling networks
+ Oxygen Tight
+ Fire Resistant
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@ HOUSE OF [UNOVATION

Interplast with a passion for innovation, produces a
complete and certified system of pre-insulated
poiypropyiene pipes and fittings. Aqua-Pius Prins
system constitutes a high-end technology insulation
for industrial hydraulic applications. Aqua-Plus Prins
ensures a certified and uninterrupted energy savings,
elimination of linear expansions marking the begin-
ning of the end to costly insulation maintenance and

gy-intensive  network i while the
system resists on the extreme weather conditions,
corrosive chemicals, oxidation and fire.

PRODUCT DESCRIPTION

The system consists of service pipe which Is
produced from polypropylene, PP-R 125 or PP-RCT.
This Is followed by a uniform layer of closed cell
polyurethane insulation. The polyurethane foam
exceeds the quality characteristics defined by the
standard EN 253. Finally follows the outer casing
(pipe) of modified polyvinyl chioride (M-PVC) of high
density polyethylene (HDPE).

CERTIFIED SYSTEM
BY ICCUSA.

The casing M-PVC pipe meets the quality characteris-
tics of EN 1329 with additional UV protection for
sunlight.

PRODUCTION AND DELIVERY INFORMATION

The length of the pre-insulated pipes is 4m, available
in diameters from @20mm to @125mm and in 5.8m,
with range from @160mm to @450mm. It is possible
to be produced in SDR 74 - 9 - 11 and 17, with or
without fiberglass. Upon request, our company has.
the ability to produce pipes and fittings with casing
pipe made by polyethylene HDPE in straight lengths
of 4m, 5.8m and 11.6m.

SYSTEM OPERATION LIMITS
« Ambient temperature: -40°C to +80°C
« Inner fluid temperature
for PP-R or PP-RCT pipes:
-10°C to +100°C
« Thermal linear expansion coefficient
for the PPR / PUR / M-PVC system:
0.016mm/mK
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The system has been awarded with the Gold Medal of
Innovation and the Silver Medal of Industrial Excellence
by the Hellenic Academy of Marketing.

These distinctions are a justification of our company’s
efforts, which, since its establishment, constantly
invests in scientists and state-of-the-art equipment
which leads to innovation, This award does not belong
only to us. It also belongs to all those who choose our
products and support the efforts of our company
throughout its years of operation, giving with us the
stigma of innovation and high quality products with
respect for the people and the environment.
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ADVANTAGES

® Reduction of energy loss up to 70% compared to
classic types of pipe insulation

® Zero maintenance

‘@ Long service life

‘® Constant thermal resistance of the insulation
over the years

® Guaranteed insulation quality

‘@ Full coverage of the inner surfaces so that
no gaps are left, condensation and
air entrapment phenomena are avoided

® Resistance to extreme weather conditions
(rain, snow, frost, etc.)

‘@ Sparse and simple support due to the minimal
expansion and the small bending of the insulated pipes

® Thermal linear expansion smaller than copper

‘@ Increased mechanical strength

® Zero condensation

® Quick i to
insulation application

@ High resistance to external stress

® Waterproof material

@ UV protection

@ Fire resistance (B-s2, d0)

® Oxygen tight

‘@ Insulation wall thickness compliant
with ASHRAE standards

‘@ Extremely fast payback of the investment

@ Low weight

‘@ High resistance to corrosion

APPLICATION AREA
The Aqua-Plus Prins insulated system is suitable for:

& Underground networks
& Outdoor networks
© Indoor networks

& New constructions
B Reconstructions.
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Below, some of system applications:

« Air conditioning networks and cooling towers
« Heating networks

« Transport of hot water & drinking water installations
« District heating and cooling

« Underground hot and cold water networks

« Industrial refrigeration networks

« Networks in food industries etc.

« Networks in the shipbuilding industry

+ Geothermal systems

« Chemical liquid networks

« Spas and swimming pools

ANTI-FROST PROTECTION SYSTEM

During the winter, extreme weather conditions may
cause ice formation, even on pre-insulated pipes.
Ice formation will result in the blockage of the pipe
and in the worst scenario its failure, with the appear-
ance of a leak. Repairing requires time and cost for
the instalier. The antifreeze protection system is an
affordable and reliable solution which ensures both
the integrity of the insulated pipes from low temper-
atures and the uninterrupted operation of the
network of pipes and fittings for many years.

Antifreeze protection system offers:

« Elimination of the ice formation phenomenon
+ Avoidance of Unpredictable repair costs

» Ensurement of continuous network flow
even in extreme weather conditions
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LEAK DETECTION SYSTEM

The pre-fabricated insulation of pipes offers multi-
ple benefits to the hot and cold medium transporta-
tion networks. However, in insulated pipes, the
occurrence of leakage in the main pipe is difficult to
detect with emphasis on invisible underground
networks. Even a small leak will cause deterioration
of the insulating properties, high energy cost,
damage and oxidation.

The solution to this problem is the installation of
leak detection system to pipe network. The leak
detection system Is a complete and reliable system
for monitoring and control of piping networks,
which finds its optimal application in insulated pipes
where there is no direct visual contact with the main
pipe, This system detects the presence of a leak
and its exact location, with high accuracy.
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ANTI-FROST PROTECTION SYSTEM

Thermostat
with temperature

sensor

Self-Regulating
Heating Cable

The leak detection system achieves:

+ Safe and smooth operation of the network

+ Leakage detection and determination of its extent
- Detection of the location of the leakage

+ Monitoring and control of the network, at any time,
for the whole year

+ Reduction of repair costs

+ Remote access with a simple internet connection
+ Remote control of the detection system

« Creation of data history

« Creating reports and analyzing results




BEDUCTION OF ENERGY LOSS

=70%

PP-R 125 and PP-RCT
Preinsulated system

REFERENCE PROJECTS

The continuous improvement, innovation and high quality of Interplast products have ranked it in the first place in
Greece in terms of plastic piping netwarks in plumbing, heating and air conditioning.

At the same time, extroversion and export activity in 60 countries have resulted in the placement of the compa-
ny's praducts at very important projects in Europe, America, Africa and the Middle East. A summary of some of
the most important projects, in which the system of insulated pipes and fittings Aqua-Plus Prins of Interplast has
been installed, is briefly presented.

Agia Napa Marina, Cyprus

Kuda Villingili Resort 5°, Maldives

Mykonos Airpart (JMK), Greece

e,
Kiima Alpha, Amyntaio

Deree College, Agia Paraskevi, Athens

MarBella Elix 5, Karavostasi, Greece

CERTIFICATIONS

Interplast, established the strictest production
controls processes, in order to fulfilment the new
requirements concerning the wider upgrade of the
buildings, energy saving and environment protec-
tion. The company is certified according to the
standards ISO 9001, ISO 14001, ISO 50001 and
holds the crucially important Environmental Product
Declaration (EPD) for the energy footprint of the
Aqua-Plus system.

Aqua-Plus Prins pipes and fittings meet the stand-
ards set by international (ISO), European (EN),
German (DIN), British (BS) and American (US). Inter-
plast products are subject to periedic inspections by
internationally certified institutes without the slightest
production failure having been noted (or recorded).

The pre-insulated system Aqua-Plus Prins, along
with service pipe certifications, has the following
additional certifications and laboratory test reports:
« Hydraulic test at -10°C

« Thermal conductivity & energy losses

+ Quality of polyurethane

« Linear expansion calculation

« Fire resistance

- Waterproofing of the joints process (jackets)

- Oxygen permeability

The wall thickness and insulation properties of the
poly meet the i of the Ameri-
can (ASHRAE), European (EN) and Greek (EERB)
standards and regulations.
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Test / Certification Bodies - Audits:
EBETAM-MIRTEC Greece, ICC America, SKZ Germa-
ny, WRAS Great Britain, EMI Hungary, ISS Serbia,
Aristotle University of Thessaloniki, National Tech-
nical University of Athens, KIWA Netherlands, FFI
Germany.

Certifications of Parts PN 30:
ICC America, SKZ Germany, EBETAM-MIRTEC
Greece, WRAS Great Britain, EMI Hungary.

Warranty: 10 years' insurance coverage from
Generali for a sum of up to € 3,000,000.
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THE INTERNATIONAL CERTIFICATION NETWORK

CERTIFICATE

MIRTEC S.A. as an IQNet Partner hereby states that the organization:

INTERPLAST S.A.

INDUSTRIAL AREA OF KOMOTINI, GR-691 00 KOMOTINI, GRE

has implemented and maintains a
Quality Management System

for the following scope:
MANUFACTURE OF PLASTIC PIPES & FITTINGS FOR WATER SUPPLY, HEATING, AIR
CONDITIONING & DRAINAGE
¥ PRODUCTION OF PRE-INSULATED PIPES

ELOT EN ISO 14001:2015

Issued on : 2020-02-26
First issued on : 2020-02-26
Expm’ on : 2023-02-26
for the wildity date, please refer to the orginal certficate issued by EBETAM MIRTEC S.A

v

Registration Number :
GR-MIRTEC1-01-7209CER11.2022000400
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Alex Stoichitoiu A "7:‘;:’!";‘* 5‘:"’:;’;', ‘&"Eéi‘
Stooh ertification Mar 3
President of IQNet MIRTEC S.A. i o>

I8 valid at the time of issue www.ignet-certification.com
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THE INTERNATIONAL CERTIFICATION NETWORK

CERTIFICATE

MIRTEC S.A. has issued an IQNet recognized certificate that the organization:

INTERPLAST S.A.

INDUSTRIAL AREA OF KOMOTINI, GR-691 00 KOMOTINI

has implemented and maintains a
Energy Management System

Jor the following scope(s):

¥ MANUFACTURE OF PLASTIC PIPES & FITTINGS FOR WATER SUPPLY, HEATING, AIR
CONDITIONING & DRAINAGE

¥ PRODUCTION OF PRE-INSULATED PIPES

which fulfils the requi of the followi dard
ELOT EN ISO 50001:2018
Issued on ; 2020-07-15
Firstissuedon; 2020-07-15
Expires on : 2023-07-15

This attestation is directly linked to the IQNet Partner’s original certificate and shall not be used as
a stand-alone document

Registration Number : MIRTEC1-01-7209CER11.6072000475
]

2 5 f\‘“‘“"’*@,\

P ) By

/E@mmzmu Toannis Dimitriadis ‘met
President of IQNet General Director of Inspection L\'& il

& Certification of MIRTEC S.A. %‘m‘:‘f

IQNet Partners*:
AENOR $pain AFNOR Certification France APCER Portugal CCC Cyprus CISQ.italy
oG Catne, COM Ol CB Cusch Répablls Cro Cont Croaia DO ¥sking Diahi ermey !-.AGLI.Cemﬂcannn Group USA
it Oy Finland INTECO Cos:
PR Argentina JOA Jepan KFQ Korea MIRTEC drence NEET H'ungury Nesikc fR By oAt reland
NYCE SIGE Mdieo PCBC Poland Quality Austria Austia RR Russia Sil Israet SIQ Siove
SIRIM GAS International Maiaysia S5 Swiczariand SRAC Romania TEST St Petersburg Russia TSE Turkey YUGS Serbia

= The list of IQNet pastsiers i3 valid at the time of issue of this certificate. Updated information (3 available under www.quet cortification.com

Sertifikacija za proces, razvijanje integrisanog
sistema upravljanja zastitom zivotne sredine u

skladu sa EN ISO 14001: 2015

skladu sa EN ISO 50001: 2018

Sertifikacija za proces instaliranjem svih
potrebnih ,alata“ za ustedu energije u

HOUSE OF |INOVATION
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NSF International

789 N. Dixboro Road, Ann Arbor, MI 48105 USA
RECOGNIZES

Interplast S.A.

Facility: Komotini, Greece

AS COMPLYING WITH NSF/ANSI 372 AND ALL APPLICABLE REQUIREMENTS.
PRODUCTS APPEARING IN THE NSF OFFICIAL LISTING ARE
AUTHORIZED TO BEAR THE NSF MARK.

Aql Janiﬂs

[ Iﬂ“v‘rT-—-

9

1900EC 10088
Frossct Centfeatin Body .
primtws S0C Accreitng

This certificate is the property of NSF International and must be returned upon request, This certificate remains valid as long as this client has products in

NSF's Official Listings for the referenced standards. For the most current and complete Listing information, please access NSF's “;!;;fk (www.nsf.org).

DD

July 12,2022 David Purkiss
Certificate# C0664594 - 01 Vice President, Global Water Division
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ENVIRONMENTAL PRODUCT DECLARATION DETAILS

Programme information

| Programme Operator: The International EPD_'"S_ystem
EPD International AB
Box 210 60
Address: SE-100 31 Stockholm
_ | Sweden -
:Website: iiww.pnviigdg_clggm -
E-mail: B info@environdec.com

PCR Information

CEN standard EN 15804+A1:2013 serves as the Core Product Category Rules (PCR)

PCR 2012:01, Version 2.32

.| “Construction Products and Construction Services”
Product category rules (PCR): UN CPC code 3632 “Tubes, pipes and hoses, and fittings therefore, of
plastics”

IVL Swedish Environi

PCR review was conducted by: EPD Syst
Environm

arch Institute (email: martin erlandsson@ivl.se)

Independent third-party verification of the declaration

and data, according to 1SO 14025:2006:

[ EPD pracess certification [ EPD verification

Dr. Nikalay Minkov

Contact: nikolay.minkov@greenzero.me

Approved by: The International EPD” System

| LCA information
| S e

| LyCIS.HMCS Group

| Background LCA Report &_ Dr. Giannopoulos Dimitrios

prepared by: = :i Dr. Stamatiadou Marianna
= Dr. Bonou Alexandra

LyCIS.HMCS is s a research group of the

izt School of Mechanical Engineering
National Technical University of Athens (Greece)

Zografou Campus
9, Iroon Polytechniou str.

mental Research Institute, Secretariat of the International
PCR Moderator Martin Erlandsson VL Swedish

Third party verificr: g | f(=X=1 g WASIEEN greenzero.me GmbH (https://www.greenzero.me)|

i Lab of Heterogeneous Mixtures & Combustion Systems

AddrEss: 15780 Zografou
o o |fGreece B
| Contact: +302107721218 -
Website: | www.ntuagr/hmes e
| E-mail: - digiann@central.ntua.gr o ]

Zavrsena razrada potrebnog | CA, sto je dovelo do
konacne redakcije neophodne EPD (Deklaracija o
proizvodima za Zivotnu sredinu) koja je uneta na
njenu elektronsku platformu, sa Sifrom SP-02120,
kako je predvideno ISO 14025 i EN 15804. EPD ili
ekoloski proizvod Deklaracija je sistem ekoloskog
obelezavanja koji na medunarodnim trziStima,
posebno u Evropi i Sjedinjenim Drzavama,
predstavlja ,Medunarodni zlatni standard" za
belezenje ekoloskih performansi proizvoda tokom
njegovog zivotnog ciklusa.

t
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Aquapiss Prir

TEHNICKI PODACI POLIURETAN
Ciklopentan > 8%

Gustoca > 60 Kgr/m3
Sadrzaj zatvorenih ¢elija > 88%

Apsorcija vode

< 10% (Vol)

cvrstina 10%
deformacija

> 0,3 N/mm2

Otpornost na smicanje

> 0,12 N/mm2

Tangensna otpornost na smicanje

> 0,20 N/mm?2

Koeficijent toplinske provodljivosti

0,021 W/mK

Izolacijska pena izradena je od kompaktne jednolicne, zatvorene celije poliuretanske
krute pene cija je gustoca vecéa od 60 kg / m3 prema EN 253.

Patented




Na osnovu nasih iskustva proizveli smo novu liniju predhodno izolovanih cevi. Spoljni sloj se satoji od
najkvalitetnijeqg PVC materijala bele boje, bez olova,otporan na Suceve zrake (UV zastite),
prigusivacem dima , kategorizovanim u B1 specifikacijama (ne Siri vatru).

Vreme izrade je 3-5 dana od potvrdene pismene porudzbenice.

Duzina cevi su 4 metra sto omugucava da se bolje kompresuje poliuretan, sto usteduje energiju.

Patented




Aqua J( s Pring

e Odlicna  energetska  efikastnost. Zbog
poboljsanja poliuretanskih svojstva (koeficijent
toplotne provodljivosti A = 0,021 W/mK).
Gubici energije mogu se smanjiti za 58%

u odnosu na konvencionalne izolacione

sisteme.

o Materijal koji se sam gasi. Ne Siri vatru.

e PovrSine cevi su ispunjene izolacijom, da bi se

izbegla kondezacija vode i zarobljavanje
vazduha.
Patented m
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Primena

« Unutrasnja i spoljasna instalacija.

» Centralno grejanje i hladjenja i DHW mreza.

« Pod zemljom i na zemlji, grejne, rashladne
mreze i transport pitke vode.

« Tehnologija rashladne vode.

« Industrijske rashladne mreze.

Transport hemisjkih fluida.

Patented




Aqua%— Tl

Dve opcije za instalaciju Aqua Plus Prins
sistema:

1) Koriscenje UPVC Caura zajedno sa PP-R
fitingima. Instalater tokom instalacije lako moze
izolovati sistem. Prednosti ove opcije je
visokokvalitetni izolovani sistem, lako rukovanie
/ ugradnja i jeftina ugradnija..

2) Upotreba montaznih predizolovanih fitinga. U
ovom slucaju potrebna je samo UPVC rukavica
za konekciju cevi sa fitinzima.

Patented
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Aqua%— Prine

UPVC caura /fittings

» UPVC koleno sluzi za spajanje dve cevi ili jedne cevi sa
predhodno izoliranom cevi.

e Spajanjem dva prikljucka od 45° UPVC kreira se 90° Prins
koleno.

e Spajanjem dva prikljucka po 22,5° UPVC kreira 45° Prins
kolena.

e Spajanjem dva UPVC prikljucka jednog od 45° UPVC kreira
se predhodno izolirani T spoj. Za sa redukcionim fitingom
izmedju unutrasnjeg precnika UPVC segmenta za T spoja
javlja se zazor. Zazor Ce biti prekriven UPVC prstenom. UPVC
prstenom Ce takodje biti izbegnuto Sirenje poliuretanske pene
van prstena.

e Povezivanje UPVC prikljucka se vrsi koriccenjem lepka ili
UPVC trake.

Patented




Aquapius Pri

SPOLIASNE DIMENZWE | (DEBLINAZIDA | ooy erSoiy  ENERGETS | Sgiplo® |
(mm) ZOLACIE (A=0,04) | AQUA PLUS PRINS (Wim) | AQUAPLUS
(A=0,021) PRINS (W/m)
20 9 mm 20 mm 10 4,2 58%
25 9 mm 17,5 mm 11,2 5,1 54%
32 11 mm 14 mm 12 6,7 44%
40 11 mm 16 mm 13,6 7,2 47%
50 11 mm 18 mm 15,2 77 49%
63 13 mm 16,5 mm 16,4 9,7 41%
75 13 mm 23 mm 18,8 9 52%
90 13 mm 23 mm 21,2 10,3 51%
110 19 mm 23 mm 20,4 11,9 42%
125 19 mm 35,5 mm 23,2 9,9 57%
160 19 mm 30,5 mm 26,8 13,1 51%
200 19 mm 20 mm 31,2 20,7 34%
250 25 mm 27,5 mm 36,8 20,6 44%
315 25 mm 32,5 mm 44,2 22,1 50%

Patented




Tehnicke Informacije - Aqua Plus Prins

Pre Insulated PP-R

System analysis

Technical data of Aquapius Pring system

W Ambient temperature limits -40°C to + 80°C
®  Fluid temperature limits: -10°C 1o + 95°C
W Linear expansion coefficient

of system PPR / PUR / M-PVC : ) 9
W European classification of building

products according EN13501-1 : B1 (Difficult to Ignite)

Casing

Insulation ———‘gi\

Carrier pipe

Aqua plus Pring osturcture
Carrier pipe
Description Value Standard
) PP-R112
PP-R Glass Fiber PP-RCT125 DINBO77/78
Thermal conductivity A at 20°C 0,17 [Wim+K] 180 3146
Thermal conductivity A at 50°C 0,24 [W/m-K] EN 8497
Dimensions :
@20-125mm 4,0 [m] -
2160-315mm 5.8 [m] s

Modulus of elasticity 10°C_1min 1260 [N/mm?] IS0 527
Tensile strength 38 [N/mm?] 180 527-2
Tensile stress at break >430 [%) 150 527-2
Coefficient of linear expansion 0,030 [mm/m-K]  DIN 53752

Technical data for 3-layer carrier pipe

F1 TDs.918_Prins System

Insulation

PUR Rigid Foam properties Value ‘Standard
Thermal conductivity of insulation As, 0,028 [Wim-K] EN 15632
Density 60 [Kg/m?) =N 253
Closed cell > 90 [%] EN 8497
\Water absorpsion <100%] Vol EN 15632-1
Shearing resistance > 0,12 [Nimm?] -
Tangent shearing resistance >0,20 [Nlmm?] -

Compression strength 10% deformation > 0,3 [Nimm?] =

Technical data of PUR insulation acc. EN 253

Casing (jacket)
Description Valus Standard
Madified Paly-viny! Cloride M-P.V.C =
Thermal conductivity of casing pipe Ag 0,23 [Wim-K] EN 8497
Modulus of elasticity 3000 [N/mm?] -
Density 143 [gfom’] 180 527-2
Coefficient of linear expansion 0.06 [mm/m-K] -
Technical data of casing pipe

Since 01/01/2015 the produced M-PVC pipes are free of lead
(Pb-free).

Lead stabilizers have been replaced with organic stabilizers (OBS)
or calcium / zinc stabilizers (Ca / Zn) whose ingredients are labeled
ecologically and are not included in the REACH list of materials to
be removed.

Aquaplus prins | ©)]

Pre Insulated PP-R

Dimensions

Aqua Plus Prins section

» Pringe
Dimensions [ Weights Water content
5 din: Dme Boc Thiidn Xt Lo SDR 7.4 SDR 9 SDR 11 SDR 17 SDR74 SDR9 SOR 11 SDR 17
S [mm]  [mm] [mm] [mrq] [mm]  [m] [Kglm] A [Kg/m] 8 [Kg/m] r [Kg/m] A [It/m] Y [I¥m] 8 [itim] - [1/m] i
20083 20 | 63 | 22 193 0,96 Kg/m = = > 0,183 l/m 2 s =
2563 25 63 . 22 168 1,03 Kg/m = = = 0,254 lim = - =
l 3263 32 ‘ 63 l 22 133 1,14 Kg/m | 1,08 Kg/m 1,03 Kg/m - 04231/m 0,483 |/m ‘ 0,539 IIm -
40175 40 75 22 153 5 153 Kg/m  1.44 Kg/m  1.36 Kg/m - 0,661 1/m 0,754 /m 0,835 lim -
l 50090 50 ‘ 90 22 178 2,09 Kg/m 1,95 Kg/m 183 Kg/m - 10290Um  1,1821m 1,307 Um -
1631100 63 100 | 25 16,0 40 2,85 Ka/m 2,64 Kg/m = 2,45 Kg/m - 1647Wm  1.8690Um 2,075 lim -
:751‘125 75 ‘ 125 | 25 225 3,57 Kg/m | 3,26 Kg/m = 2,98 Kg/m - 2324|Im 2,659 1m 2,961 !/m -
190140 80 ‘ 140 | 32 218 503 Kg/m 459 Kg/m 4,19 Kg/m - 33591m 3.8251m | 4.254 Im -
{11060 110 = 160 ' 32 218 7.32Kg/m 8,64 Kg/m 6,04 Kg/m - 5001 Um  57251m 6,362 IIm =
5125/200 125 ‘ 200 35 340 10,26 Kg/m = 9,19 Kg/m = 8 42 Kg/m . 6.4751/m 7,386 /m ‘ 8,203 IIm -
11607225 160 @ 225 | 45 280 s 14,93 Kg/m 713.51 Kg/m 1227 Kg/m | 10,05 Kg/m | | 10,605 /m 12,109 1/m 13,437 Im 15,614 /m
5200/150 200 ‘ 250 l 45 205 20,31 Kg/m 18,09 Kg/m 16,11 Kg/m | 12,69 Kg/m | | 16,559 I/m 18,908 I/m ‘ 21,021 lIm 24,383 I/m
1250/315 250 @ 315 | 60 265 58 - - 25,82 Kg/m | 20,47 Kg/m - - 32,878 I/m 38,151 I/m
;315/400 315 ‘ 400 | 82 343 - - 42,34 Kgim | 33,86 Kg/m‘ - - 52,198 Iim 60,493 I/m
Table of prei systems. The i ion properties are ing to the requil of EN 253.

Not produced sizes or combinations.
The sum of the columns e.g.  [A] + [A] or [E}* [E] in corresponding lines equals the total weight (Prins+water).

) T0S.918_Prins System Aquaplus Prins E\J i
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hnicke Informacije - Aqua Plus Prins

Pre Insulated PP-R

Loss of heat and cooling energy

Underground systems = Pringe

The following tables listed losses of heat and cooling energy in various
temperatures. For different conditions (water temperature, air temperature

and ground temperature) please use the relation (1) and heat transmission
coefficient [ U ] as follow :

(1) P=U(T¢-Ts) [Wim]

Where: U [Wim-K] : Heat transmission coefficient
Te [°C]: Fluid temperature
Ts [°C): Soil temperature

Assumptiens for calculating the U-Value :

Soil thermal conductivity As.: 1,0 [ Wim-K]
Laying depth h : 0,6 [m]

[E]] TDs.918_Prins System

Underground systems m Prinse
Loss of heat acc. EN ISO 8497:1996

depr  Dpye  U-Value

Soil temperature 9., 10°C
Heat lossg [W/m]

(mm] [mm] (Wimk]  [Wim]  [Wim]  [Wim]
Anizohe Pins SDR 7,4 PP-R 112 GF & PP-RCT 125 GF @

20 63 0,138 5.50 5,88 825
25 63 0,168 872 840 10,8
32 3 0,223 §.91 11,14

40 75 0,236 9,44 11,81 1417
50 a0 0,245 9,79 12,24 14,88
63, 100 0,308 123 15,38 18,46
75 125 0.281 11,23 14,04 16.84
90 140 0322 12,88 16,10 19,32
110 160 0,368 14,70 18,38 22,06
125 200 0,308 12,20 15,25 18,30
160 225 0,405 16,19 20,24 2428

200 250 0.561 22,46 28,07 33,68
Jepaphe Prins SDRO PP-RCT 125 GF'' & PP-R 112 GF @

32 63 0,225 4,00 11,25 13,50
40 78 0,239 8,56 11.85 14,34
50 90 0,252 10.08 12,6 15,12
83 100 0,312 12,48 1560 18,72
75 125 0,284 11,36 14,20 17,04
90 1490 0,327 13.08 1835 19,62
110 160 0,374 14,96 18,70 22,44
125 200 0.308 12,36 15/45 1854
160 225 0,428 17,12 21,40 2568

200 250 0,567 22,68 28,35 34,02
Aepiaghs Pins  SDR 11 PP-R 112 GFI' & PP-RCT 125 GF

32 63 0.227 8,08 11,35 1362
40 75 0,241 9,64 12,06 14,46
a0 a0 0,254 10,16 12,70 15,24
63 100 0.315 12,60 75 18,90
75 0.287 11.48 17.22
90 1320 19,80
110 15,16 22,74
125 12,52 18,78
180 225 16.72 2090 25,08
200 250 2348 29,30 35:22
250 315 23,44 29,30 35,16
315 400 2348 28,35 3522
Acpiaghs Pins  SDR 17 PP-RCT 125 GF'V & PP-R 112 GF @
160 200 0,427 17,08 2135 25,62
200 250 0,605 24,20 3025 36,60
250 315 0,604 24.16 30,20 36.24

315 400 0,604 24,16 30.20 36,24
Heat losses at soil lemperature 10°C.

("Basic production type of carrier pipe.
rz'(Jpﬁnnsl camer type upon request.

Aquaplus Prins

B 50°C  Duw B0°C D T0°C e 80°C

[Wim]

9,63
11,78
16,60
16:53
17.13
21,53

Pre Insulated PP-R

Underground systems m Pringe
Cooling energy loss acc. EN ISO 8437:1996

Soll temperature 9. 18°C
Cooling energy ¢ [Wim]
B 6°C D 0C B 7°C 90 12°C
[mm] [mm] (Wmkl [Wm] [(Wim]  [Wim]  [Wim]
Jisshe Prng  SDR 74 PP-R 112 GF'Y & PP-RCT 125 GF &

deeg Dpye  U-Value

20 63 0,138 3,30 248 1,51 0.83
25 63 0,168 4,03 3,02 1,85 1,01
32 63 0,223 5.35 4,01 2,45 1,34
40 75 0.236 5,67 4,25 142
50 30 0245 5.87 4,40 1,47
63 100 0,308 737 554 3.38 1.85
75 125 0,281 6.74 5,06 3,00 1,68
a0 140 0.322 7.78 5,80 3.54 1,93
10 160 0,368 8,82 662 4,04 2,21
125 200 0,305 7,32 549 3,38 1,83
160 225 0,408 9,71 728 4,45 243
200 250 0.561 13,47 10,11 6.18 3,67
Aqipbs Pars SDRO. PP-RCT 125 GF & PP-R 112 GF @
32 3 0,225 5.40 4,05 248 1.35
40 75 0.239 5.74 4,30 6 1,48
50 90 0,252 6,05 4.54 277 1,61
63 100 0312 7.49 5,62 343 1,87
75 125 0,284 5,82 5,11 3,12 1,70
90 140 7,85 5,89 3,60 1.96
110 160 8,98 5,73 41 2,24
125 200 0309 742 5,56 3.40 1,85
160 225 0,428 10,27 7,70 471 257
200 250 0.567 1361 10,21 8.24 340
Arashes P SDR 11 PP-R 112 GF'!! & PP-RCT 125 GF
32 63 0.227 545 409 2,50 1,36
40 75 n.241 5,78 434 265 145
50 90 0.254 .10 4,57 2.79 152
a3 100 0315 7.56 5,67 347 1.89
75 125 0.267 6.89 5,17 316 1.72
90 140 0,330 7.92 584 363 1.08
110 160 0,379 9,10 5,82 417 2,27
125 200 0313 7.5 563 344 1,88
160 225 0418 10,03 7.52 460 2.51
200 250 0.587 14,09 10,57 848 352
250 315 0,586 14,08 10,55 6.45 352

315 400 0.587 14,00 10,57 648 3,52
Aaquashs s SDR 17 PP-RCT 125 GF') 8 PP-R 112 GF @

160 200 0,427 10,25 7.69 4,70
200 250 0. 14,52 10,89 6,66
250 315 0,604 14.50 10.87 6,64

316 400 0,604 14,50 10,87 6.64

Heat losses at soil temperature 18°C.
5asic production type of earmier pipe.
@0ptional carrier type upon request.

Aquaphes prins | ©)

[Z] TDs.918_Prins System



Tehnicke Informacije - Aqua Plus Prins

Pre Insulated PP-R Pre Insulated PP-R
Above ground freely suspended pipes = Pringe Above ground freely suspended pipes = Pringe
Loss of heat acc. EN 1SO 8497:1996 Cooling energy loss acc. EN ISO 8497:1996
| Heating Ambient temperature 8... 7°C [ Heafing Ambient temperature 8. 7°C Amblent temperature 9..-40°C Ambient temperature . 25°C
d o Heat loss ¢ [Wim] ds 5 Heat loss ¢ [Wim] d o U-Value Cooling energy loss ¢ [Wim] ds B U-Value Cooling energy loss ¢ [W/im]
FRRTPE 550 9ue0°C  Ona70°C D B0°C FEOTPE 5 50°C 9uwBIC DuT0C  8u80°C Bl 9ue0%C  BueTC wl2C Do 18°C A Bul’C  PwTC  BuelZC D 18°C
[mm]  [mm] [Wim] [Wim] Wim] [Wim] [mm]  [mm] [Wim) Wim] Wim] [Wim] [mm] [mm] [(Wmk] [Wm]  [Wim]  [Wim]  [Wim] [mm] [mm] [Wimk] (Wim]  [Wim]  [Wim]  [W/m]
Jpiashes Prps  SDR 7,4 PP-R 112 GF') & PP-RCT 125 GF @ echsFros SDR7,4 PP-R 112 GFY & PP-RCT 125 GF Jpiashes Prps SDR 7,4 PP-R 112 GF'Y & PP-RCT 125 GF @ MechsFrs SDR7,4 PP-R 112 GFY & PP-RCT 125 GF
20 83 6.57 8,01 9,44 10,92 20 83 510 653 7.96 0,46 20 83 0,105 4,22 348 2,95 2,32 20 83 0,103 257 1,85 1,34 0.72
25 83 7.82 9,51 1,19 12,93 2 63 6.1 7.80 950 1126 25 63 0,127 419 3,55 278 25 63 0,124 3 2.4 161 0,87
32 63 9.90 12,01 14,08 16,24 32 83 781 9.94 12.08 14,28 32 63 0,167 549 4,86 3,68 32 53 0,162 405 292 21 113
40 75 10,87 13.20 1550 17,88 40 75 8.54 10.89 13,24 15,67 40 75 0,180 721 595 5005 3,07 40 75 0,178 440 3,16 2,29 1,23
50 %0 11,86 14,42 16.95 19,56 50 90 9,29 11,85 14,42 17,08 50 %0 0,184 7.75 6,40 543 4,28 50 90 0,186 465 3,35 2,42 1,30
63 100 14,84 17,76 20,85 24,04 63 100 11,50 14,66 17,81 21,08 63 100 0,243 971 8.01 5,80 5,34 63 100 0,237 5,92 .26 3,08 1,68
75 125 14,12 1719 20,22 2337 75 125 10,99 14,08 17,11 20.29 75 125 0,226 9,03 7.45 6,32 497 75 125 0,222 5,54 3,89 2,88 1,55
90 140 16,37 19,92 2342 27,05 90 140 12,76 16.30 18,84 2351 90 140 0,263 10,51 8,67 7.38 578 90 140 0,258 6.44 464 3,35 1,80
110 160 18,99 23.10 27,14 31,33 110 180 14,80 1881 23,00 27,25 110 160 0,305 12,20 10,06 8.45 671 110 180 0,298 747 5,38 3,89 2,08
125 200 18,36 19,98 23,54 27,25 125 200 12,63 16,18 19,73 2344 125 200 0,253 10,12 8,35 7,08 567 125 200 0,250 .24 449 325 1,75
160 275 2197 26,97 31,49 36,38 160 225 17,03 21,78 26,52 3144 160 225 0,345 13,79 11,38 9,65 7.58 160 225 0,339 8,48 6,11 441 237
200 250 30,98 37.66 44,17 50,89 200 250 2419 30,88 3748 4432 200 250 0,271 10,84 8,95 7,69 5,96 200 250 0,269 672 484 349 1,86
AgackaPons SDRO PP-RCT 425 GF" & PR-R 112 GF ) Aqposhs Prns SDRY PP-RCT 125 GF' & PP-R 112 6F @ ' AgackaPons SDRO PP-RCT 425 GF" & PR-R 112 GF ) Aqphs SDR 9 PP-RCT 125 GF' & PP-R 112 GF @
32 63 9,98 12,10 14,21 16,38 32 3 7.87 10,02 12,18 32 63 0,168 6.73 5.55 47 3,70 32 ; 0,164 409 2,95 213 1,45
40 75 10,97 13.31 15,64 18,05 40 8,62 10,99 13,36 40 75 0,182 7,30 6,02 511 4,01 40 75 0,478 445 320 23 1,24
50 90 11.98 14,56 17.12 18,77 50 9.38 11,97 14,57 50 90 0,196 7.85 6,48 5,50 432 50 90 0,192 480 345 249 1,34
63 100 14,80 17,96 21,09 24,32 63 100 11,64 14,03 18,08 63 100 0,248 9,85 813 6,90 542 63 100 0,240 5,00 4,32 312 1,68
75 125 14,20 17,93 20,48 28,85 75 125 112 14,22 17.32 75 125 229 9,16 7.56 641 504 75 125 0,225 562 4,04 2.92 1,57
90 140 16,58 20,18 2373 2741 40 140 12,93 16,52 20,11 90 140 0.267 10,68 881 748 588 a0 140 0,262 654 4,71 340 1,83
110 160 18,28 2346 27,58 31,85 110 160 15,05 19,22 23,38 110 160 0,311 12,44 10,27 871 5,84 110 160 0,305 762 548 396 213
125 200 16,58 20,24 23,86 27,63 125 200 12,80 16,40 20,01 125 200 0,257 10,28 848 7,20 5,66 125 200 0,254 6,34 456 330 1,78
180 225 2237 27,25 32,07 37,07 160 225 17,34 22,19 27,02 160 225 0,352 14,09 11,63 9,86 7,75 160 225 0,347 8,66 6,24 450 243
200 250 3178 38,62 45,32 52,04 200 250 24,84 31,69 3849 200 250 0,278 11,03 9,10 772 6,07 200 250 0,273 5,83 4,92 355 1,81
Acpsashes e SDR 41 PP-R 112 GF'! & PP-RCT 125 GF ) sqeeha Pras SDR 11 PP-R 112 GF') & PP-RCT 125 GF ¥ Acpsashes e SDR 41 PP-R 112 GF'! & PP-RCT 125 GF ) sqeeha Pras SDR 11 PP-R 112 GF') & PP-RCT 125 GF ¥
32 63 10,05 12,18 14,30 16,49 32 63 7.93 10,09 12,27 14,52 32 63 0,170 8.79 5.60 475 374 32 63 0,165 413 2497 2,15 1,16
40 75 11,04 13,40 15,75 1817 40 75 8.68 11,06 13,46 15,94 40 75 0,184 7.36 6,07 515 4,05 40 75 0,179 448 3.23 233 1,26
50 i) 12.07 14,67 17.25 19,92 50 90 8,45 12,06 14.68 17,41 50 i) 0,188 7.93 6,54 5.55 4,36 50 90 0,194 484 3.48 2,52 1,36
63 100 14.94 18.13 21,29 24,56 63 100 1,75 14.97 18.21 21.55 63 100 0.249 9,87 8:23 6.96 5.48 63 100 0,243 6.07 437 316 1.70
75 125 14,42 17.55 20,66 23,88 75 125 11,23 14,35 17.48 2075 75 125 0.232 927 7.65 6.49 5.10 75 125 0,227 5.68 408 295 1,59
90 140 18,77 20,40 23,99 27,12 50 140 13,08 16,70 20,34 2412 90 140 0,271 10,83 8,93 7.68 588 50 140 0,285 6,63 477 345 1,88
110 160 19.53 2375 27.93 32,26 110 160 15.24 19,46 23,89 28,08 110 160 0,316 12,83 10,42 8,84 6.95 110 160 0,309 7.73 5,57 4,02 17
125 200 16,76 20,45 24,12 27,94 125 200 12,94 16,58 20123 24,04 125 200 0,260 1041 8,59 7.29 573 125 200 0,257 6,42 462 3,34 1.80
160 225 22,68 27.64 32.54 37,62 160 225 22,51 27,43 32.54 160 225 0,358 14,34 11,83 10,04 7.88 160 225 0,352 881 6,34 4,58 247
200 250 3244 39,42 46,27 53,36 200 250 3237 39,33 45:55 200 250 0,280 11,18 9,24 615 200 250 0,277 893 4,99 360 1,4
250 315 33.45 40,73 47,88 55,29 250 315 33,22 40,42 47,90 250 315 0,54 2122 17,51 BS 11,87 250 315 0,521 13,03 938 6877 3,65
315 400 35.41 4317 50,79 58,69 315 400 35,08 42,85 50,58 315 400 0,552 22,08 18,20 15,44 12,14 315 400 0,565 13,59 9,78 7,07 3,81
Acashes Prns DR 17 PP-RCT 125 GF' & PP-R 112 GF @ fegsph P SDR 17 PP-RCT 125 GF' & PP-R 112 GF 2 Acashes Prns DR 17 PP-RCT 125 GF & PP-R 112 GE @ fegsph P SDR 17 PP-RCT 125 GF' & PP-R 112 GF 2
160 225 23,16 28,22 33,24 38,45 160 225 17,98 23,00 28,03 33.28 160 225 0,368 14,71 12,13 10,30 8,09 160 225 0,361 9,04 5,51 470 253
200 250 33,42 40,59 47,68 55,02 200 250 2617 3337 40,56 48,06 200 250 0,548 21,90 18,07 15,33 12,05 200 250 0,535 1338 9,63 696 3,75
250 31§ 34.50 41,99 43,40 57,08 250 313 26,89 34,28 41,74 49,50 250 315 0,551 2203 18.18 15.42 12,12 250 313 0,541 13,52 973 7.03 3,79
315 400 36,56 44,58 52,48 60,70 315 400 36,20 4412 12 52,36 315 400 0,574 2284 18,93 16,06 12,62 315 400 0,565 fa12 1017 7.34 3,95
Heat losses at ambient air temperature -7°C. I Heat losses at ambient air temperature 7°C. T Coolirtg energy losses at ambient air temperature 40°C. I Cooling energy losses at ambient air temperature 25°C.
"Basic production type of carrier pipe. "Basic production type of camier pipe. "Basic production type of carrier pipe. "Basic production type of camier pipe.
(0ptional carrier type upon request. "4 Optional carrier type upon request. (0ptional carrier type upon request. "4 Optional carrier type upon request.
[5] os.916_Prins System Aquaplus Prins J ] os.916_Prins System Aquaplus Prins J



Tehnicke Informacije - Aqua Plus Prins

Pre Insulated PP-R

System combinations

SDR 6 PP-RCT 125 GF
SDR7.4 PP-RCT 125
SDR 11 PP-R 112 GF
SDR 17 PP-R 80

Linear expansion calculation

Above ground pipe
Invisible heating and air conditioning networks, visual aesthetics, network stabllity,
and the absence of trends are important factors for the construction.

Adnerence to support distances as well as expansion joints prevent mechanical
stresses on the grids, while ensuring longer life and excellent aesthetic effect.

The creation of expansion joints in the pre-insulated Aqua Prins system is applied
fo lines larger than 80m or when the calculated linear expansion AL is greater than
50mm.

Linear expansion is calculated according to the following formula:

AL=axLxATwhere, AL : Linear expansion length {mm]
g Linear expansion coefficient [mmim*C?)
L : Pipelength [m]
AT : Temperature difference between
{luid and ambient. C7]

Table of Linear expansion AL in [mm]: Aqua Plus Prins coefficienta = 0.016 mm/m-C*° =

Temperature dufference AT= Triustrperatn = T anbient erpersiue

Pipe length ‘ e | we | wc Qe soct | soce ne 80c
Linear expansion AL in (mm)

! 10m 2 4 5 7 8 10 12 13
20m 4 7 10 7 % a5 | % |
E: 0m 5 10 15 ) u 1
g wom 7 13 2 % 3 w48 | B
g 50m 8 16 u 32 40 48 56 64
3 gom | 10 0 ¥ 4@ B 6 | 7
5 7om 12 n | s s 88 | W
.,E‘; B0m 1 2 3 52 64 7 w0 103
g W0m s 2| 4 s 12 @ 10 | 1
= 100m 1 12| 4 84 0 % 112 128

Linear expansion of Prins system

TDS.918_Prins System




P

PPR Comparison data: Aqrq'*g Prns
a=0,08 mm/m‘C Pipe length L : 50m

.‘ Fluid temperature  : 2. 50°C

PP-R/GF/PPR & Ambient temperature 4. 10°C
020,035 mmim°C 4

Delta temp.  a0-0.-. 40°C

Coefficient of thermal expansion amm/m°C
Linear expansion/ contraction AL: mm

PP-R/AL/PPR
020,025 mmim°C

a4

-

el ________—_ ___F

PVC-U/PUR/PP-R
a=0,016 mm/m*C

v
L=
-

g-—————————-———————-———@-.lzl

=]
.
g-_________—____________—_______

o

T
'32_.___
B4———————

Niza linearna toplotna ekspanzija za 55% niza u uporedjenju s PP-R ojacanom cijevi od
fiber staklenih primesa i niza od bakra (Prinsov koeficijent linearnog Sirenja a = 0,016

mm / m/ C °).
' Patented




L Nepropustljivost Vlage I

Generalno kod podzemnih instalacija je potrebna velika paznja za povezivanje
spojeva da bi se izbegla velika koliCina vlage kod poliuretana. Interplast poseduje

posebnu opremu za testiranje na nepropustnost vode u skladu sa atestom EN 489

Aqua-—%— PLIE Patented



Jedan Sistem, Puno Mogucnosti

4
|
'1




.._u
%
O
c

O
=
O)
O

>
o
c
S

a
=
Q

)

L

0p)
c
S

©
)
Q




e ——

| Jedan Sistem, Puno Mogucnosti

— ——










L Jedan Sistem, Puno Mogucnosti I




Problemi sa kondenzacijom

Odrzavanje cevne izolacije svake decenije u cevovodnim
mrezama, dugih duzina koje je potrebno odrzavati prema

prate¢im upustvima, kosta jednako kao nove cevi.




Aqua Plus Prins - HDPE - Podzemne mreze

e Specijalno resenje za daljinsko
grejanje i daljinsko hladenje.
e Odlicno energetski efikasan.

e Dostupan u 4m, 5.8m.i 11.6m.

e Kompletan sertifikovan sistem od

jednog proizvodaca.

o @ scowarzmiier * e 10 godina garancije.

ST | F G320

S—— %TF-F_T:.—_
10 1




Aqua Plus Prins - HDPE - Podzemne mreze

e Brza instalacija.

e Lako i bezbedno termicko zavarivanije.
e Brza isporuka.

e Sertifikovan sistem prema ICC (ASTM & NSF), ISO 50001 and m
EPD

y 4

inferplasi



Aqua Plus Prins - HDPE - Podzemne mreze




Aqua Plus Prins - HDPE - Podzemne mreze




Pre Insulated PP-R 1]}

Dimensions

Fig.3 Aqua Plus Prins + EN253 section

[ EN 253 Prins +

Dimensions Weights Water content
Size dpp Dpe Spe  Tosuston Xfrme L gmem SDR7.4 SDR 9 SDR 11 SDR17 SDR74 SDR 9 SDR 11 SDR 17
(om] [mm] [mm] [mm] (mm] [m] || K¢m] ~([Kgm  [Kgm]  [Kgm] || (Kgm] ~[Kgm _ [Kgim] [Kg/m]

20/90 20 a0 3.0 320 1,35 Kg/m - - > 0.163 Iim - - .
25/90 25 90 3.0 26.5 1,41 Kg/m - - 0,254 IIm - -

32/90 32 90 3.0 26.0 1,52Kg/m 1,47 Kg/m 1,42 Kgim : 0423Um  0483Um 0,539 Um -
40110 40 110 3.0 320 B 211Kg/m  2,02Kg/m 1,94 Kg/m 0661Um  0754lm  0,835Um
50/110 50 110 3.0 27.0 400r 237Kg/m  222Kg/m  2,11Kgim 1,029¥m  1,182Um 1,307 Um .
63125 63 125 3.0 280 16 3,13Kgim  2.92Kg/m 2,72 Kg/m 16471m  1,869Um 2,075 Um -
75/140 75 140 3.0 295 398Kgm 367Kgm  3,38Kgm 2324Um  2659Um 2961 Um -
90160 90 160 30 320 5,22 Kg/m 4,38 Kg/m 3,350Um  3,825lm 4254 Um
110/200 110 200 3.2 418 7,713 Kg/m  7.04 Kg/m Kg/m 5001Um  5725Um  6,362Um -
125/225 125 225 3.4 46.6 9,94 Kg/m 8.87Kg/m 8,11 Kg/m 6,475 I/'m 7,386 im 8,203 Um -
160/250 160 250 36 414 13,70Kg/im 12,28 Kg/im 11,04 Kg/m 8,99 Kg/m 10,605Um  12,09¥m  13,437Um  15614Um
200/315 200 315 4.1 53.4 s 580 2121Kgim 1899 Kg/m 17,02Kg/m 13,86 Kg/m 16,559 Um  18,908Um  21,021Um  24,383Um
250/400 250 400 4.8 702 116 - - 26,61 Kg/m 21,65 Kg/m = - 32,878Um  38,151Um
315/450 315 450 5.2 62.3 - < 37,07 Kg/m 29,25 Kg/m - 5 62,198 Um 60,524 Um
355/500 355 500 5.6 66.9 - - 46,14 Kg/m  36,25Kgim = - 66,326/m 76,748 Iim
400/560 400 560 6.0 74.0 iE - - 57,83Kg/m 45,18 Kg/m S ] 84,187 Um 97,646 im
450/560 450 560 6.0 490 - - 65,58 Kg/m 49,56 Kg/m - - 106,48 Um 123,54 Um
450/630 450 630 6.6 834 - - 73.00Kg/m  56.97 Kgim < 5 106,48 Um 123,54 Im

Table of preinsulated system. Insulation sizes and insulation properties are according to EN 253 requirements.
- Non produced sizes or combinations.

The sum of columns e.g. A + A or B+ B in corresponding lines are equal fo tatal weight of system (Prins+water).
* All dimensions can be produced in length 11.6m upon request.

=z
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Pre Insulated PP-R

System analysis

Technical data of Aquap!

Thermal operating conditions

Fluid temperature limits :
Linear expansion coefficient

of system PPR / PUR / PE-LD :

system

-40°C to + 80°C
-10°C 1o + 95°C

Casing
Insulation

Carrier pipe

Aqua plus

Carrier pipe

Description

PP-R multilayer glass fiber

Thermal conductivity (A) at 20°C
Thermal conductivity (A) at 50°C
Dimensions :

©@20-125mm straight length
@160-315mm straight length
Modulus of elasticity 10°C_1min
Tensile strength

Tensile stress at break
Coefficient of linear expansion

Technical data for 3-layer carrier pipe

@structure

Value Standard

PP-R & PP-RCT  DIN8077/78

0,17 [W/m-K] 3146
0,24 [W/m-K] EN 8497
4,0 [m] -

5,8 [m] -
900-1200 [N/mm?] ISO 527
38 [Nfmm?) 1S0 527-2
> 430 (%) 1S0 527-2
0,035 [mm/m-K]  DIN 53752

TDS 921._EN_Prins System PE-HD

Insulation

PUR rigid foam properties Value
Thermal conductivity A g, 0,028 [W/m-K]
Density 60 [Kgim?]
Closed cell > 90 (%]

Water absorpsion <10[%] Vol

> 0,12 [N/mm?]
> 0,20 [N/mm?]
> 0,3 [Nimm?]

Shearing resistance
Tangent shearing resistance
Compression strength 10% deformation

Technical data of PUR insulation acc.to EN 253

Casing
Description Value
Black coloured Polyethylene High density  PE-HD 100
Thermal conductivity of casing pipe (Asy) 0,43 [Wim-K]
Modulus of elasticity 1100 [MPa]

Density 0,955 [Kg/m]
Stress crack resistance test -
Casing outside diameter & wall thickness

Technical data of casing pipe

Aquapl

Standard

EN 15632
EN 253

EN 8497
EN 15632-1

Standard

EN 12201
DIN 52612
180 527-2
1SO 1183
I1SO 16770
1SO 3126



Karakteristike materijala

« Tehnika toplotne fuzije (autogeno
zavarivanje)

 Nema korozije
- + Nema skaliranja
« Otpornost na mraz

‘ ‘ ‘ _ il  Ograni€eni gubici toplote

~ A. ay o | - : :
, A® ‘ ‘ | * Nizak nivo buke
t“{‘x‘we“ « Otpornost na habanje
A -x“ ‘ ‘ » Otpornost na lutajucih struja

* Trajnost

 Lakoca




EFIKASNOST PUMPE

50

37,5

25

12,5

0

11.697,60€ 13.578,60€ 49.406,40€ 63.247,20€ 81.818,40€
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11
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Poredenje tezine

METERS wgiglgt1 1PP weigl:t“F;P7 SDR weig1h0tzsé'£ DIN
2292m Steel pipe, seamless, DIN EN 10220 33,7 x 2,6 630,30 630,30 4561,08
666m Steel pipe, seamless, DIN EN 10220 42,4 x 2,6 182,70 182,70 1698,30
426m Steel pipe, seamless, DIN EN 10220 48,3 x 2,6 339.70 339.70 1248,18
652m Steel pipe, seamless, DIN EN 10220 60,3 x 2,9 992.58 992.58 3501,72
474m Steel pipe, seamless, DIN EN 10220 76,1 x 2,9 421,74 421,74 2483,76
114m Steel pipe, seamless, DIN EN 10220 88,9 x 3,2 627,80 627,80 770,64

64m Steel pipe, seamless, DIN EN 10220 114,3 x 3,6 247,80 161,82 825,72
72m Steel pipe, seamless, DIN EN 10220 139,7 x 4,0 509,03 344,88 964,08
252m Steel pipe, seamless, DIN EN 10220 168,3 x 4,5 2683,43 1807,07 4581,36
228m Steel pipe, seamless, DIN EN 10220 219,1 x 6,3 3701,31 2476,66 7537,68
186m Steel pipe, seamless, DIN EN 10220 273,0 x 6,3 4968,36 3300,69 7707,84
54m Steel pipe, seamless, DIN EN 10220 323,9 x 7,1 1719,52 1138,27 2995,38
5700m total PPR pipe SDR 11/17 15.692 kg 11.091 kg
total steel seemless DIN 10220 38.876 kg

differrence 247% 350%




Poredenje tezine

= Manja tezina donosi ustedu na
tﬁ'-.-f'i-“-.ﬂ_.\ il {1 [Tmat=EE S strukturnim konstrukcijama ili Sansu
L4 r : Pk il | 7 v v . o
| T * da se tezina ulozi u druga podrucja.

@
4
)
—i=
.

*Manji statiCki problemi u
obnovi/renoviranje (industrija).

*ViSe materijala u svakom kamionu /
kontejneru.

*Manja tezina koja se prevozi unutar
gradilista, kao i instaliranje.
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Vrsta i efikasnost spoja

Dostupne veliCine

Vreme instalacije

Debljina izolacije protiv kondenzacije
Otpornost na toplotu i zvuk

Snagu udara

Sirenje pukotina

Hemijska otpornost

Higijena i pitkost

Trajnost

Ekoloski prihvatljivost - Materijali koji
se mogu reciklirati

Troskovi instalacije

GlatkocCa povrsine i gubitak glave




PPR vs STEEL

PP-R pipe systems

1. Nekorozivno (+)

2. Bez odrzavanja (+)

3. Dugotrajna sluzba (+)

4. Dobro Opseg temperature / tolerancije pritiska

5. Linearno prosirenje (-) (0.039-0.15 mm/mk) Obi¢no za toplu
aplikaciju

6. Povoljna toplotna provodljivost (A = 0.15W/mK) (+)

7. Modul elasti¢nosti 1200 Newton. Niske desetke usled linearnog
ekspanzija

8. Mali otpor trenja (+)
9. Mala tezina (+)

10. Fleksibilni materijal (proSirenja zgrada, seizmicki efekti) (+)

9

Steel pipe systems

. Korozivno (-)

. Cesto odrzavanje (-)

. Kraéi zivotni vek (-)

. Standardni opseg temperature / pritiska

. Linearno proSirenje (+) (0.012 - 0.165 mm/mK)

. Nepovoljna toplotna provodljivost (I = 50 - 385 W / mK) (-)

. Modul elasti¢nosti 25.00 Newton. Stvaranje visokih desetica.

. Velika otpornost na trenje (-)

. Visoka teZina (-)

10. Kruti materijal (-)




PPR vs STEEL

e PlastiCne cijevi imaju izuzetnu
otpornost na koroziju i
skaliranje. Metalne cevi se ne
mogu koristiti u podrucjima gde
voda ima visoku koncentraciju
soli.

e Takode ne predstavljaju nikakvu
elektrohemijsku koroziju, osim
toga je vidljiva i elektroliza u
metalnim cevima.

)




PPR vs STEEL

e Nevladine organizacije kao
Greenpeace preporucuje
PPR cevi, kao odgovarajuci
materijal za pijacu vodu.

e Upotreba metalnih cevi u
sanitarnim uredajima ima
preduslove. Neutralan pH i
mali utrosak soli vode.




PRINS vs STEEL




PRINS vs STEEL




Resenje jednog problema : Aqua Plus Prins

» Gusta i jednostavno podrsku zbog
malih dimenzija (manje od bakra) i
mali savijanja od pre izolovane cevi.

* Bez odrzavanja 50 godina.

« Stabilan | (lamda) tokom godina.

« Ogromne ustede energije.
» Svake decenije potrosac Ce ustedeti
I Pre-insulated pipe system by Interplast

S p———— dvostruku vrednost od odrzavanja i

energije u poredenju sa vrednostom

Operating costs

Aquaj[— Pring Patented @




Postovani,,

Zavrsetkom hotelskog kompleksa u Irskoj predstavljamo dokaze koji dokazuju
joS jednu uspeSnu primjenu u kojoj je sustav Aqua Plus Prins odabran za
izgradnju toplotnih mreza, hladenje i toplu vodu.

Posmatrajuéi fotografije videcete da:

Nosa¢ je 40% maniji, oslonci se postavljaju u osnovi osnovnog kucista
postizanjem termi¢kog prekida, nema fiksnih ta¢aka u ravnim linijama do
50°C. Nosaci su jednostavno bez
bilateralnih guma, udaljenosti izmedu cevi ili izmedu cevi i strukturnih elemenata
su minimalne (min 2 cm); dostupna je snazna mehanicka zastita i zaptivanje
izolatora; estetski rezult je odlican

-Termicka linearna ekspanzija je 0.016 mm / m/° C, manja od bakra

- Mala konstrukcija s malom strelom za savijanje (izvijanje) od PP-R /PUR
[ PVC-U.

-PVC-U premaz za jednostavno zaptivanje i
izolacijskih delova (krivulje, rukavci, t-spoj).

zaptivanje naknadnih

-Uporedivanjem na ekonomicnoj osnovi predizoliranog Aqua Plus Prins sistema
sa sistemom koji se sastoji od polipropilenske cijevi i Armaflex izolacije, utvrdili
smo da su troSkovi gradnje nizi ili isti. Ako se izracuna i dodatni troSak
aluminijskog prekrivnog sloja, za istu meru uporedjenja, onda je drugi sistem
skuplji do 30%.

Uporedjenje je napraviljeno na svakih 50 cm.

U tabelama ispod , pokazujemo troskove, na jedan metar duzine, za
lakSe upoiredenje. Vrednosti iz tabele su realne cene, takode u oba
sistema kupac ostvaruje pravo na popustu, ali kao Sto se moze videti
troskovi su manji kod drugog sistem.

TROSKOVI ARMAFLEX(klasiéna crna instalacija)

PPR PIPE
Dimension Support Insulation | Aluminium Final
SDR11
110 24,00 19,72 18,00 21,60 83,32
125 31,28 19,60 24,60 24,50 99,98
160 51,04 29,72 31,60 31,40 143,76
200 87,30 38,64 39,40 39,20 204,54
250 135,70 45,52 49,60 49,00 279,82
TROSKOVI PRED IZOLACIONE CEVI
Pre-Insulated
Dimension Support Final
Pipe PPR SDR11
110 53,84 4,23 58,07
125 71,37 4,46 75,83
160 103,05 4,16 107,21
200 146,93 3,92 150,85
250 221,95 4,28 226,23

y 4




Poredenje energije

Sa izolacijom od ekoloski Kompaktne poliuretanske (udarac vodom)
za unutradSnju upotrebu, gustina 60Kg/m3 sa termalnom
provodljivost A: 0.021 W/MK u kombinaciji sa bezgranijom PVC
sinteticke Skoljke, nenarezane kategorije B1 standarda DIN 4101-1,
radimo u "proizvedeni " proizvod zadrzava nepromenljiva svojstva
na vreme, imun na vremensku prognozu. Sistem eliminiSe bilo
kakvo oS$tecenje, tako da nije potrebno odrzavanje. Naprotiv,
projekat izolacije sa pojatanom termalnom provodljivosti A = 0,04
W/mK i faktor kadrovske proizvodnje, posebno uz teSke uslove
apliciranja kao Sto je gradiliSste, prouzrokovace neuspeh na
izolacioni efekat .PoCetna vrednost koeficijenta A izolatora

poveéava se geometricno svake godine, $to rezultira smanjenim
otporom.

Izolaciona svojstva poliuretanske i posebno nizak koeficijenta A
obezbeduje zastiitu od curenja i Stedi ogromne koli€ine energije.

Aqua{— rin

Patented

Primer

Primer se odnosi na zgradu u Atini sa razliitom mrezom
klimatizacije sa ukupnom duzinom od 3.021 m i 21, 4 m ® od
vodenih sadrZaja. USteda energije u koriS¢enju Aqua plus Prins
umesto polipropilena sa konvencionalnom izolacijom, bi¢e najmanje
€150.000 u poslednjih deset godina.

Troskovi odrzavanja konvencionalnih sistema:

Troskovi odrzavanja koriSéenjem konvencionalne izolacije, za
primer projekta, iznose €35.000 za cevi koje su instalirane u
zatvorenim prostorima-suspendovane na plafone i €50.000 za
cevne mreze na otvorenom (sklonista). TroSkovi odrzavanja su
znatno povecani kada su u pitanju podzemne rute.

Odatle se zakljucuje da ¢e na svakih 10 godina potrosac ustedeti
duplo vise vrednosti kao sto su troskovi energenata i troskovi

Budzet:

Da biste izracunali ustedu energije i troSkove odrzavanja vase
mreze, mozete da posaljete tehnicCkom odeljenju Interplast
podatke koji se ticu, duzine cevi po sekciji .

Zakljuéak:

Aqua plus Prins ima manje ili iste troSkove u poredenju sa PPR
cevi koje imaju aluminijske folije preko izolacije ili ravnih cevi
sekcija veée od 30 metara.

To je uglavhom rezultat razlicite podrske i smanjenih odredbi o
prosirenju koje zahteva Aqua plus Prins.

U isto vreme, zbog manjih koeficijenta provodljivosti A ostvarite
50% energije u poredenju sa konvencionalnim termosistemima
bez odrzavanja bilo kakvih.
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Fabricki proizvedeni kolektori

Aquaphs Prins Patented




Laboratorijski Test na-10°C

T ANQNYIH ETAIPEIA BIOMHXANIKHE EPEYNAE, TEXNOAOTIKHE ANANTYZHE
I H E l & EFTAETHPIAKQN AOKIMON, NIZTONOIHEHE KAI MOIQTHTAX
MATERIALS INDUSTRIAL RESEARCH & TECHNOLOGY CENTER S.A
EKOEZH EPFTALTHPIAKQN AOKIMON
LABORATORY TEST REPORT

Exenikd TpbdTuTa yia odvragn ‘ExkBeong EAOT EN ISO/ IEC 17025
Standard relevant for drafting of the report: EAOT EN ISO/ IEC 17025

wgil38

01. EPTAZTHPIO . EPFAITHPIO NOAYMEPQN KAl EAAZTIKQN
TESTING LABORATORY *  POLYMER & RUBBER TESTING LABORATORY
02. AIEY®YNZIH EPFAZTHPIOY . BLME. ZINAOZ 570 22
LABORATORY ADDRESS *  INDUSTRIAL AREA SINDOS 57 022
03. HMEPOMHNIA MAPAAABHE AEITMATOE
TEST ITEM DELIVERY DATE T 7122018
04. ONOMA MEAATH
CLIENT NAME :  INTERPLAST S.A
05. AIEYOYNEH MEAATH
CLIENT ADDRESS :  BLME. KOMOTHNHE TK 60104
06. KQAIKOE EPFOY
PROJECT CODE No  ©13847/19
07. KQAIKOE EIEEPXOMENOY ANTIKEIMENOY
ITEM IDENTIFICATION No 1328118 -132918

AHAQEIH EFKYPOTHTAE AMOTEAEEMATON AOKIMHE

Ta arotehéopara g Tapoloag Sokiprg agopolyv aTorAEIOTIKG Kal MONON Ta deiypara ou uroBAfBnkav o€
auTtiv TV SoKIY.
STATEMENT OF VALIDITY OF TEST RESULTS
The results of this test relate ONLY to the items that have been subjected to this test.

AHAQEH ETKYPOTHTAE ANATIAPATQIHE MAPOYEAEZ EKOEZHE
H mrapoloa ékBeon emmpémeral va avarmapayBel MONON aro givoho Twy aeAiBWY TG, Xwpic TNV £ykpion Tou
epyaomnplou, Empépoug avarrapaywyri 1ou TrapévTog evidiou eyypdgou Bev Exel TV 1oXU £ykupng ExkBeong
STATEMENT OF VALIDITY FOR THE REPRODUCTION OF THIS REPORT
This report shall not be reproduced, except in full, without the written approval of the testing laboratory. Any partial
reproduction is NOT considered a valid document.

08. APIOMOZ EKOEIHE

TEST REPORT No : PLILT/TH/O4 - 19/690
HMEPOMHNIA EKAOZHE
DATE OF ISSUE © olR01g
09. HMEPOMHNIA EKTEAEZHE
DATE OF TE’SAT RKJN NEE i 26/2/2019 - 9/4/2019
10. TAYTOTHTA ANAFNQPIEHE AOKIMIOY
SPECIMEN IDENTIFICATION CODE . D= RREOTTRAES TAYTOTHTON

SEE ATTACHED IDENDIFICATION CHART

11, YNEYOYNOZ AEIMMATOAHWIAZ
SAMPLING PERFORMED BY 1 INTERPLAST S.A
MEQOAOE AEITMATOAHWIAS )
SAMPLING ACCORDING TO P

12. NEPIFPA®H EProY YAPAYAIKH AOKIMH KATA ANAITHEH NEAATH
PROJECT DESCRIPTION RESISTANCE TO INTERNAL PRESSURE
. ACCORDING TO CUSTOMER DEMAND
ZTOIXEIA EPTOY MEAATH:

PROJECT DATA:

YAPAYAIKH AOKIMH/INTERNAL PRESSURE TEST

TeAida 1 amé 4
GP - LAB/ ENO1 (4.1 /2.04.08) PL/LT/TH/04-18/690

www sbetam.gt
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19. AOKIMEE / TESTING

MPOZAIOPIEMOE THE ANTOXHE XE EZQTEPIKH NIEZH 1000h/95C
RESISTANCE TO INTERNAL PRESSURE 1000h/95C

Xpbévog avtoxhic umd Trean/

”g’;‘l’i‘,’ Mieon Test duration
Kusb. €10/ IMpérurmo/ MéBodog Gepp/ TStren:s BoKipng/
Code Standard/ Temp. Hoo Test MNptmed Eivay/ Mepvpagi/
Mathod cc) (c)" pressure Must Actual Desxﬁotﬁm
(MPa) (bar) (h) (h)
1328/18 - -10 = 26,50 21000 1000 ‘ 0K
: Xpbvog
Thick::sxsng' - mm ykApaTiopou/ 16
. - o Conditioning period h:
. Towog kAeioTpou/
op: < m End cap type: A
MPOTTUAEVOYAUKOAT-
Méoo/ MpoTrUAEVOYAUKGAR / ApIBUOS Sokipiwv/ 1
Test type Propylene glycol/ Number of samples:
Propylene glycol

NPOZAIOPIEMOE THE ANTOXHE ZE EZQTEPIKH MIEZH 1000h/95C
RESISTANCE TO INTERNAL PRESSURE 1000h/85C

Xpovog avroyrig umo Triean/
”2"“’55" Nigon Test duration
Wit i MpéuTol MEBod0E @epp/ 'sz?Q:s Boxprc/
“é ¥ :' Standard/ Temp i Test Mpémey Efvay/ PiEgivEaDH
o Methad fie (ﬂ)" pressure Must Actual | peoVERE
wpay | O o ®
132918 - -10 = 26,50 21000 1000 OK
Xpovog
Thi kﬂdxug{ - mm eyxkhipanopod/ 16
icnesse; Conditioning period h:
1 Tumog KAeioTPOY/
o = o End cap type: a
MporuAevoyAUKOAN-
Mégo/  TlporiuhevoyAukoAn / Ap1Buog doripiwv/ 1
Test type: Propylene glycol/ Number of samples:
Propylene giycol

Ta amoreéopara Twy Bokiptv agopolv oTa Beiypara 6Twe autd TEpIypdpovTal kai TpocBiopidovTal axpifg
aTov Tov Mivaka Kwdikwy Eicepyopéviwy Avtikeipévay & Mivaka TautoTTwy AVayvipioTng TIOU TTPOTKOHIOTIKAY
a1o EpyacThipio Mohupepdv kai EAGOTIKGY amd Ty INTERPLAST S.A

The test resuilts relate to the samples as described and defined exactly in Incoming Specimen Code Chart &
Specimen |dentification Chart, which were brought fo the Polymer & Elastomer Testing Laboratory, by
INTERPLAST S.A
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GUBITAK ENERGIJE

FERNWARGE
UEEEIBETITOT

Thermal conductivity of pre-insulated pipe systems
according to EN ISO 8497:1996

d, d,

specimen N2 — order Ne

orderer

label (imprint on casing)

pipe assembly diameter nominal

test section length

inner diameter of service pipe

outer diameter of service pipe

thermal conductivity of service pipe
thermal conductivity of casing

inner diameter of casing

outer diameter of casing

test temperature level

heat flow rate

ambient temperature

temperature of service pipe inner surface
temperature of casing outer surface
mean temperature of the insulation
thermal conductivity of pipe system
thermal resistance of pipe system
thermal conductivity of thermal insulation

thermal conductivity of pipe system
atd, =50°C

thermal resistance of pipe system
atd, =50°C

thermal conductivity of thermal insulation

atd =50°C
test period:
testing engineer:

4831 - 5340

Interplast S.A.

Aqua Plus Prins @125 PPR/PUR/ECO U -PVC

Free PB- UV Protection DIN 4102 B1
PATENDED 0407181414 -3-

13.08.2018-16.08.2018
Kraft

[mm]x[mm}{mm) 75%10,3/125

L (m) 2,000

g, (mm) 530

d, | [(mm | 755

A | WK 024

A WmKT | 023

d, [mm) 120,0

q, {mm) 125,1

3 rc) | e | 70 | 80

® W) 198 | 2617 | 3254
T rc) | 233 | 232 | 232

s re) 600 700 | 799

8, rc) 303 319 | 338

s, rel 441 | 509 | 568

Aw | [Wm™K”) 00455 0,0469|0,0482

Re. | ImKW'] 30014 29115|28333

A | [WmK'] 00269 0027800287

A | WmoK 0,047

Ren | [mKW) 2924

A, [W-mK7] 0,028

PPR cev 75 mm sa spoljnim PVC
slojem 125 mm, uspevamo da izgubimo
manje energije od PPR cevi 75 mm sa
spoljnim HDPE slojem 140 mm (brzina
protoka toplote / 2 metra uzorka). Ovo
se dogada zbog visokog kvaliteta

poliuretana i spoljnog PVC sloja.



SERTIFIKAT PRINS — KVALITET POLIURETANA

ANONTHH ETAFEA BOMM-OANICHT. EPEYNAL TEXNOAOTICHT ANAITTYIHE
MIRTEC :inssrmmesrens: MIRTEC
m m Incoming Specimen Code Chart
m iy Code - Description N Manuf: DN1 DN2
& LABORATORY TEST REPORT i 1986 - 2016 D 824116 “PLASTIC INSULATED PIPE INTERPLAST 140
q Standard relevant for drafting of the report: EAOT EN ISO/ IEC 17025 3 82516 I PLASTIC INSULATED PIPE INTERPLAST 140
D Specimen Identification Chart
B 01.  TESTING LABORATORY : POLYMER & RUBBER TESTING LABORATORY ,
LABO! : INDUSTRIAL AREA SINDOS 57 022 Code L Marking
o RATORY ADDRASS = 824116 Aqua Plus PRINS ®140-
S, TRETTIS DEUIRRY A oo 82516 -free PB-UV protected-PATENTED-
04 CLIENT NAME : INTERPLAST SA R =
05. CLIENT ADDRESS : INDUSTRIAL AREA OF KOMOTINI, 69100
06. PROJECT CODE No : 5087 19. Testing
07.  ITEM IDENTIFICATION No : 824.825/16
STATEMENT OF VALIDITY OF TEST RESULTS Visasl lepaction .
The results of this test relate ONLY to the items that have been 10 this test. CONFORMS
T STATEMENT OF VALIDITY FOR THE REPRODUCTION OF mﬂm‘r— -
This report shall not be reproduced, except in full, without the written approval of the testing laboratory. Any partial Code | Standerd/ Number of samples/total mm Surface condition
reproduction is NOT considered a valid document. Method YES NO
08. TEST REPORT No - PLATITH/0-16/333 |
DATE OF ISSUE : 18/102016 ‘ 5/400mm
09.  DATE OF PERFORMANCE OF TEST : 14/102016 824116 | EN253 | Results Diie o
10.  SPECIMEN IDENTIFICATION CODE : SEE ATTACHED IDENDIFICATION CHART —
11.  SAMPLING PERFORMED BY : ‘ Voids<6mm X
SAMPLING ACCORDING TO -
12 PROJECT DESCRIPTION : MECHANICAL PROPERTIES TESTING OF
INSULATION Compwesaion faat PUR
COMPRESION TEST OF PUR ‘ Test Conditions EYMNEPIGOPA CONFORMS
INSULATION ACCORDING TO EN 253 ‘
13.  ITEM DESCRIPTION : PLASTIC INSULATION cardand/ ‘
| code |8 Speed Required Result
ITEM MATERIAL : PUR ‘ Method | samples | =00t stress YES | NO
14.  PERSON ACCEPTING TECHNICAL : MICHALIS CHASAPIS at10%
RESPONSIBILITY . (mean)
15,  TEST DESCRIPTION/SPECIMENT : VISUAL INSPECTION " 2 0.3MPa 46 X z
ol _ 82516 | 1SO 844 3 > 7
: COMPRESSION TEST
16.  EQUIPMENT USED : MICROMETER
: HOUNSFIELD UNIVERSAL TESTING MACHINE
17.  STANDARDS/SPECIFICATIONS : EN 253, 1SO 844
18.  NON-STANDARDIZED PROCEDURE :
Page 10f3 Page20f3
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SERTIFIKAT ZA NEPROPUSTUIVOST VLAGE

ANONYMH ETAIPEIA BIOMHXANIKHI EPEYNAL TEXNOAOIMKHE ANANTYZHE =
MIRTEL isorseaimasaon: MIRTEC
m EKOEXZH EPTALTHPIAKON AOKIMON m Nivakag KwBikav EigepXopéviy AVTIKEIPEVWY
m v npbrona yia obvraEn ExBeanc EAOT EN 1SO/ EC 17025 =
]] Kwd. &6 Mepiypagr KaragkeuaaTrig DN1 l DN2 |
-I 0. ERCASTHPIO EPFAZTHPIO MOAYMEPQN KAI EAAETIKON 3 o ns | e v s o I & 1 |
D 02. AIEYOYNEH EPFAZTHPIOY BLME. ZINAOZ 57022 ebwrepikr Tﬂuygmc Evwong pe - \ [
03. HMEPOMHNIA TAPAAABHE AEIFMATOX 1812018
3 04. ONOMA MEAATH INTERPLAST S.A Nivakag TautoTiTwy Avayvwpiong
05. AIEY®OYNEH NEAATH BL.ME. KOMOTHNHE TK 69100
06. KOAIKOZ EPFOY ©8707/18 Kwd. £1g. | Emorpavan
07. KOAIKOZ EIZEPXOMENOY ANTIKEIMENOY 8518 8518 | No1
AHAQIH EFKYPOTHTAZ ANOTEAEZIMATQN AOKIMHE
Ta aworeAéopara g Mapoloag Soxiprig agopolv amokAeioTiG kai MONON ra Sefypara mou utroBAfénkav oe
autiv TV Sokipr.
AHAQEH EFKYPOTHTAZ ANAMAPAIQIrHE NAPOYZIAZ EKOEIHE
H m:lpouoa txecon EMTPETETON VO cmrrrupuxssl MONON @10 aivoAo Twv CEAISWY TG, Xwpig TV £yKpian Tou
£pYaoTnp pépoug avaapaywyr Tou Trapéviog eviaiou eyypagou Bev Exel TV 10X0 Eykupng £xBeang.
08. APIOMOZ EKOEIHE PL/LT/TH/O2 - 18/496.1
HMEPOMHNIA EKAOZHE 9/2/2018
09. HMEPOMHNIA EKTEAEIHZ 19/1/2018 - 9/2/2018
10. TAYTOTHTA ANAINQPIZHZ 0 ZYNHMMENO MINAKA TAYTOTHTQON
AOKIMIOY ANATNQPIZHE
11.  YNEYOYNOI AEIrMATOAHWIAZ
ME®OAOE AEIMATOAHWIAL
12. MEPIFPA®H EPTOY AOKIMH ANTOXHZ ITHN EIZPOH YAATOZ
EN 489 §5.2
ZTOIXEIA EPFOY MEAATH: AOKIMH ANTOXHZ
ZTHN EIZPOH YAATOZ NMPOMONOQMENQY ZQAHNA
KATA EN 489 §5.2
13. MEPIFPA®H ANTIKEIMENOY MAAZTIKOI MTPOMONOQMENOI ZOAHNEE
YAIKO PVC MANAYAZ
14. YMNEYOYNOZ AOKIMHEZ MIXAAHZ XAZANHZ
15. EIAOZ EAErXOY / AOKIMHE ZTOIXEIA AOKIMH ETEFTANOTHTAZ EN 489 §5.2
AOKIMIOY
16. IYIKEYEZ MOY XPHIIMOMNOIHOHKAN HAEKTPONIKOZ ITAGMOZ AOKIMHE IPT
17. MPOTYNA / NPOAIATPA®EL EN 489 §5.2
18. TAYTOTHTA MH TYMOMOIHMENQN
AIAAIKAZION
e Zehida 2 até 3 o
LABPOLYMERS-01/EN05(5.1-11.5.2017) PULT/TH/02-18/496.1
ZeAiba 1 amé 3
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ATESTI LINEARNE EKSPANZIJE

Dimitrios Bikiaris
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Laboratory of Organic Chemistry and Technology
541 24 Thessaloniki
TEL.: +302310-997812, FAX: +302310-997769

e-mail: dbic@chem.auth.gr

Thessaloniki 07/10/2016

Certificate of liner thermal expansion coefficient

Liner thermal expansion coefficient measurements of pipes under the brand name
Aqua plus — PRINS by Interplast S.A., have been done in our Laboratory with
Thermomechanical Analyzer (TMA).

The pipes is consisted from 5 different layers, as appear in the following figure. The
inner pipe is consisted by 3 different PP-R layers, with glass fiber being added in the
intermediate layer. These 3 different layers PP-R pipe was covered by Polyurethane
as insulating layer and the outer layer is consisted from PVC.

From TMA measurements it was found that the linear thermal expansion coefficient
of this 5 different layers pipe is 0.016 mm/m/°C.

Sincerely yours,

Dimitrios Bikiaris

Professor

Predizolaciona cev zbog
manje prezentuje male
linearne ekspanzije , manje od
bakra. Time su reseni tehnicki
| estetski zahteuvi.



SERTIFIKAT REAKCI

JE NA POZAR

Appendix A: Test Report Sheet

School of Mechanical Engineering
& C

National Technical University of Athens

SBI Test Report - EN 13823

Standard used EN 138232010 « A12014
@ Date of test 220412019
, Fuil test duration/performed No
= = Smoke correction performed No
i = 1 Report identification 20180418-INT-02
o J L g Product
g B VB Product identification Aquaplus Prins‘S
we— Sample numbet
: J | — —————— 1 :’ Tickness fmm] 0
- =, = % — o Mass per Area [ka/m”] ]
Time ts]
Test
Gonditioning respectsd No
‘Mounting by 0
Substrate Standard GP AZ
Fixing En 18000
Orlentation [
Joints
Trolioy
Laboratory idenification 0
Operator Kolaitis
Filename 201904 19-INT-02_2xis
apparatus
Flow profile ki 0.925333333
Probe constant kiho 108
Duct diameter [m] 0315
O calibration delay time {s] 24
CO; calibration delay time [5] 18
Predest conditions
Barometric pressure (Pa) 99800
Relative humidity (%) 3z
Ambient temperature ('C) 18
Visual observations
LFSedge No
FOP (1 =< 10s) No
FDP (> 108) No
End of test conditions
Light transmission (%) 037
X0, (%) 2094
XCO; (%) 0.055
Recorded avents
Surface flash No
Lo, | - m‘“ Falling of specimen parts No .
Droplets <108 No 40
Inmmms »10s No | l
FIGRA_0.2 [Wis) 585 Smokes nol entaring hood No
FIGRA_0.4 [Wis] 585 Mutual fixing of backing board fails  No
FIGRA [W/s] 585 Conditions justity eurly s1op of test  No
THRB00s (MJ] 077 Tendency distonion/coliapse Yes
Heat Release Excessive RHR No
Excessive temperatura No

SMOGRA [m/s"] 829

TSPE00s m] 120.52 | 52

| Estimated Class

Smoke

‘ B-52,d0

Classification based an
Classic Construction Product

¥ N & i it

Figure A.1: Test report sheet

mech.ntua.gr)

for specimen 1 (20190419-INT-02).
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Aqua Plus Prins je proizveden u
skladu sa pravima koja su pomenuta
u deklaraciji clana 41/2018. Izuzev
ove tacke je svrstana u kategoriju B-
s2,d0 sto znadi da je finalni proizvod
bez halogena , sto je veoma visok
standard za polimer.



SERTIFIKAT ZA NEPROPUSTUIVOST KISEONIKA

- = =
. 5
Kiwa report LC 18081-1 k' wa Kiwa report LC 18081-1 kl wa

Plastics pplng systems with an,oxygen berrier loyer Plastics piping systems with an oxygen barrier layer

Sample description
Overview test results

Pipe(s) :
Manufacturer :  Interplast A.E.
Production location :  Komotini (GR)
Type of material/construction :  Aqua plus PPR/PPR GF/PPR 32x4.4mm sdr 7,4 pipe Characteristic Test method Requirement Measured Passed*
with insulation and U-PVC casing pipe.
Nominal dimensions : 32x4,4mm
Marking :  INTERPLAST S.A. GREEN LINE Aqua Plus Prins @63 PPR/PUR/ECO Pipe or piping system
U-PVC —free PB-UV Protection -DIN 4102 B1 — PATENTED —
0312190708 -2- * Oxygen permeability ISO 17455 @80°C: Fox, day £ 3,6 @80°C: Fox, day = 1,34 Yes
Date of production : Not specified mg 0z/m*-day mg 0z/m*-day
Other aspects i (150 21003-2)
* The conclusions are not part of the accreditation scope
Appearance
Colour inside/outside :  Green/White
Surface : Smooth
Defects/damage : None
Discolorations : None
Remarks : None
Sampling information
Sampled by : Sent by Manufacturer
Date of sampling :  Not specified

A O e Predizolacioni sistem je u skladu sa
e standardom EN 17455, EN 21003 za

kiseonicku propustljivost. To je obelezeno

LC (ot

L i na cev takodje "Oxygen Tight" .
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ASHRAE STANDARDI

ANSI/ASHRAE/IES Mpétumo 90.1 - 2010 & 2012 IECC / \
Anaurfioeg pévwong owhijvwv ot Ktipa ASHHAE

N

MNivakag 6.8.3A EAGyIGTO aY0G HOVWONG
Zuotpata BEppavong Kat (EaTol VEPOU

Eupog Bepy.

ﬁ;ﬂ’g’g ZuvieAeotrig Méon <25 25 gwg <40 40 £wg <100 | 100 ewg <200 m
KL xprAonG aywywomtag | Beppokpaoia
Wi(m°C) °C) e

41-60°C 0.032-0.040 38 25 25 40 40 40

Nivakag 6.8.3B EAGXOTO Tax0g OVWONS
Zuotipota woing

Elpog Bepp.

Aettoupylag
wypoO (C*) Zuvieheorig Méon . 25 ewg <40 | 40 gwg <100 | 100 ewg <21 m

ayWYILOTNTAS Beppoxpaoia,

Kat xpriong WI(mC) C)

4-16°C 0.030-0.039 24 18 156 25 25 25

a  [a v povwor) ekTog TG avapepGUEVNG TIEPLOXTG aywylHOTNTag, To eAdxtoto Tidxog (T) Ba kaBopi{eral amo Tov akbAouBo 10mo = T
=p{(1+ /1) "% 1) émow : T = eAGoTo Tidyeg pevang (mm), r = ebwiepikA aktiva awAfva (mm),
t = néyog pévwong mou opatiBetal otov Tiapdva Tivaka yia Ty egapuoépevn Beppokpacia tou peuotol Kal To PéyeBog Tou
owhriva, K = aywyipétnia evaAaktikol uAkol otn péon T g BepUokpaciag mou UToDEKVUETAL YIO TNV EQAPHOCOHEVT
Beppokpaotia uypol (W / m °C), kat k = n aviTepn TWr) NG TERIOXAS AYWYILGTNTAG TIOU GvAPERETAL OTOV VKA yia TV Loy louoa
Beppokpaaia Tou pevatol.

b Autd ta rayn Baolfovial pévo OTIS EKTIUATELS TNG EVEPYEIAKAS aMEdoang. ZNTHHATa OTwe N SATERATOTNTA WV LBPATHWV I
OUPTIOKVWOT) EMmpavelag armaitoly OplopEVES POPES ETRPadUVIES aTpv f) TpooBeTn povwor.

§ a EidIKog UTIOAOYIOPGS TIAY0UG T=rf(1 +t/r)"* Orou :

PVC
- d PP _ T = uniohoyl{OHEVD EAGYIOTO TIGY0G POVWONG OE mm
r = e§WIEPIKr aktiva owArva des/2 0 mm

1 = TIPOTEVOHEVD TGOS HoVwang Baael Miv.6.8.3A & M. 6.8.3B oe mm
— A k = avibtepn Tipr TG TEPLoXg aywypotnag Bacel Miv.6.8.3A & M. 6.8.3B ae W/im C

| U i A Kpur = OUVTEAEDTAG QyWYILOTNTAS IOAUOUPEBAVNG Ot W/M®C katt EN 1SO 8497: 1996
U 4
T @ A Miv.1 KatooKeuooTikd oToleld TipopovwHEVOU ouoThpatos Aqua Pius Prins
Insulation S FYE Miv.2 10080VaL0 ETITRETTTO TIGXOC UBVWANS via A=D,021 W/m°C BaoeL Miv.6.8.3.A8B § a

Kataokevaotikd otoleia  KEVAK P | Mayog Baoe :Miv.6.8.3.A&Mv. 6.8.3B§ a
T
Ity _ 41-60°C 4-16°C

20/63 19,3 93 v 6,4 v
25/63 25 63 2,2 16,8 98 v 6,6 v
32/63 32 63 2.2 13,3 10,2 v 6.8 v
40/75 40 75 22 153 10,6 v 7.0 v
50/80 50 90 o2 17.8 16,3 v 118 v
63/100 63 100 25 18,0 11,7 v
63/110 63 110 25 21,0 16,9 v
75/125 75 125 2,5 22,5 174 v 11.9 v
90/140 90 140 32 21,8 17.8 v 121 v
110/160 M0 160 32 21,8 183 v 123 v
125/200 125 200 35 34,0 18,5 v 12,4 v
160/225 160 225 45 28,0 19 v 12,6 v
200/250 200 250 4,5 20,5 193 v 128 v
250/315 250 315 6,0 26,5 19,6 v 12,9 v
315/400 3185 400 8.2 34,3 19,9 v 13,0 v
Mw.1 Mwv.2

Bl House oF INovATION

Debljina izolacionog zida Aqua Plus
Prins, je u potpunosti kontabitalan sa
standardom 90.1-2010 & 2012 ASHRAE
sto je preduslov za dobijanje atesta
LEED.




REFERENCE LIST AQUA-PLUS PRINS

Hotels

- Kuda Villingili Resort 5%, Maldives

« lveagh Gardens Hotel 4*, Dublin, Ireland

- Tribe Hotel 5%, Kenya

« Riverview Hotel 3°, Kenya

« Ayia Napa Marina, Ayia Napa, Cyprus

- Adams Beach 5*, Ayia Napa, Cyprus

« Aliathon Hotel 5*, Pafos, Cyprus

- Atlantica Mare Village Ayia Napa 5*, Ayia Napa, Cyprus
- Atlantica Mare Village Pafos 5% Pafos, Cyprus

« Chrysomare Beach Hotel 5, Ayia Napa, Cyprus

« Cypria Maris Beach Hotel 4%, Pafos, Cyprus

- Melpo Antia Hotel 4%, Ayia Napa, Cyprus

« Le Meridien 5°* Limassol, Cyprus

- Radisson Blu 5% Limassoel, Cyprus

- Radisson Larnaca Beach Hotel 5%, Larnaka, Cyprus
« Hotel Butrinti 5*, Sarande, Albania

- Arethusa Boutique Hotel 4%, Athens

« Ever Eden Beach Resort 4°, Anavissos, Athens

- HapiMag Resort 4%, Porto Heli, Athens

+ MGallery Collection - Athens Capital Hotel 5%, Athens
« The Stanley 4°, Karaiskaki Sq., Athens

« Linden Apartments, Potos, Thasos

« Hyatt Regency Thessaloniki 5%, Thessaloniki

« Regina Mare Hotel Club 5%, Perdika, Thesprotia

« Epirus Palace Hotel Congress & Spa 5%, loannina

« Limneon Resort & Spa 5°, Kastoria

- Ikos Dassia 5*, Dassia, Corfu

- MarBella Corfu 5%, Agios loannis Peristeron, Corfu
» Cactus Beach 5% Stalida, Crete

- Domes of Elounda, Luxury Hotel 5%, Elounda, Crete
« Lyttos Beach 4*, Hersonissos, Crete

- Nana Imperial Hotel 5%, Hersonissos, Crete

« The Royal Blue Resort 5%, Rethymno, Crete

+ Robinson Club 5% lerapetra, Crete

« Atlantica Porto Bello Beach 4°, Kardamaina, Kos

- Blue Lagoon City Hotel 5%, City of Kos, Kos

« Caravia Beach Hotel 4%, Marmari, Kos

- lkos Aria 5%, Kefalos, Kos

« Robinson Club Daidalos 4*, Fortress of Antimachia, Kos
« Horizon Beach Resort 4%, Mastihari, Kos

« Aleomandra, Luxury Villa, Ornos, Mykonos

« Sunset Hotel 5%, Mykonos

- Punda Beach Resort 5%, Punda, Paros

« Amathus Beach 5*, Ixia, Rhodes

- Atlantica Imperial Resort 5°, Kolymbia, Rhodes

« Atlantica Sensatori Resort 5*, Gennadi, Rhodes

- Atlantica Princess Hotel 4%, Ixia, Rhodes

« Atlantica Aegean Blue Resort 5%, Kolymbia, Rhodes

- Lindos Princess Beach Hotel 4*, Lardos, Rhodes

= Mayia Exclusive Resort & Spa 5°, Kiotari, Rhodes

» Lindian Village 5% Lardos, Rhodes

- Olympic Palace Hotel 5% Ixia, Rhodes

» Rodos Palace 5%, Ixia, Rhodes

- Rodos Palladium Leisure & Wellness 5*, Faliraki, Rhodes
- Sunwing Kallithea Beach 4*, Kallithea Ave., Rhodes
» Sun Beach Resort 4*, lalisos, Rhodes

- The Ixia Grand Hotel 5% Ixia, Rhodes

» Olympic Palace 5°, Ixia, Rhodes

» Virginia Family Resort 3%, Kallithea, Rhodes

« Kassadra Bay Resort 5*, Vasilias, Skiathos

» Xenia Hotel 5%, Koukounaries, Skiathos

= Antigoni Beach Resort 4%, Ormos Panagias, Halkidiki
= Anthemus Sea Beach 5%, Elia, Halkidiki

- Eagles Palace 5%, Ouranopoli, Halkidiki

» [kos Oceania Resorts 5%, Nea Moudania, Halkidiki

- Lagomandra Beach Hotel 4, Nikiti, Halkidiki

- Porto Carras Resort 5°, Porto Karras, Halkidiki

«» Sani Club 5*, Halkidiki

- Sani Dunes 5°*, Halkidiki

» Sani Beach Hotel 5%, Halkidiki

Prefabricated Buildings
- Refugee Hot Spot, Thiva

Airports

- Airport of Mykonos (JMK), Mykonos

= Rhodes International Airport “Diagoras” (RHO), Rhodes
- Skiathos International Airport “Alexandros
Papadiamantis” (JSI), Skiathos

Wineries & Breweries

- Domain Analiontas, Nicosia, Cyprus

«» Konstantinopoulos Winery (AMPELAKI), Marathia,
Amaliada

» Kostas Lazaridis Estate, Adriani, Drama

» Macedonian Brewery, Drama

« Aslanis Estate, Nea Mixaniona, Thessaloniki
- Giannis Boutaris Winery, Naoussa Imathias
- Tsantiris Winery, Ano Proespera, lkaria

= Ampeloes Winery, Nea Peramos, Kavala

« Vivlia Xora Estate, Kokkinoxori, Kavala

« Charalampaki Estate, Heraklion, Crete

- Zafeiraki Estate, Tyrnavos, Larissa

- D. Migas Estate, Tyrnavos, Larissa

+ Vourvoukelis Estate, Avdira, Xanthi

« Santo Wines, Pyrgos, Santorini

- Vassaltis Winery, Vourvoulos, Santorini

« Giannis Boutaris Winery, Amyntaio, Florina

« Amyntaio Agricultural Cooperative Winery, Amyntaio,
Florina

« Chios Distillery, Chios

Packaging — Dry Aging

- Argo Merchants, Packaging plant and Preservation
chambers, Dublin, Ireland

- Fruit Packaging plant, Argos

« PAPADAKIS, Cooling chambers of Dry Aging of Bananas,
Crete

- ALKYON, Fruit packaging plants, Industrial Area of Kavala
+ ANATOLI, Fruit packaging plant, Imathia

- BOURAKIS, Preservation chambers, Anchialos,
Thessaloniki

« TSAKIRIS FAMILY S.A., Food Industry, Neochorouda,
Thessaloniki

+ Wonderplant, Tomato Hydroponics Greenhouse,
Petrousa, Drama

« Escarcom, Processing of Frozen Fruits and Vegetables,
Skydra, Pella

+» PROTOFANQUSIS A.E., Fruit Preservation, Nea Efesos,
Pieria

N'L " :H‘M “'IJ I .l'dldllw'u‘}

Schools

« Simplex, Data Center, Limassol, Cyprus

» Deree College, Agia Paraskevi, Athens

- Theodoropoulou Private School, Korakies Chanion, Crete
« Democritus University of Thrace, Xanthi

Hospitals

« Marousi Medical Center, Marousi, Athens

- Peristeri Medical Center, Peristeri, Athens

- Papanikolaou Hospital, Thessaloniki

« Thessaloniki Psychiatric Hospital, Office building,
Stavroupoli, Thessaloniki

Industries

« Esti Foods, Food Industry, New Jersey, USA

« Allergan Pharmaceuticals, Pharmaceutical Industry,
Dublin, Ireland

= Coca Cola, Cyprus

- Genepharm, Pharmaceutical Industry, Pallini, Athens
- Style Glass, Glass Industry, Industrial Area of
Thessaloniki, Thessaloniki

- Tsakiris Family S.A., Food Industry, Neochorouda,
Thessaloniki

» Thrace Plastics

= Ellinika Lipasmata, Kavala

« Tomas, Animal Food Production Industry, Karitsa, Katerini
=« 3P, Food Industry, Karditsa

« KOLIOS S.A., Milk Industry, Kilkis

- TORRE COOPERLAT, Ice Cream Industry, Kilkis

« SEKAP, Tobacco Industry, Xanthi

- Vitalic, Pharmaceutical Industry, Portugal

- Biodiesel Production Plant, Serres

Public & Private Buildings

« Al Wathba Stable Compound, Abu Dhabi, United Arab
Emirates (UAE)

-« Tent Majlis, Camel Farm, Abu Dhabi, United Arab
Emirates (UAE)

- Paphos District Court, Paphos, Cyprus

« Areeba, Office Building, Beirut, Lebanon

» Residence Complex, Mauritius

« Residence Complex, Uppsala, Sweden

» Konaki Mount Athos, Romanian skete of Great Lavra,
Mount Athos

« M-MARITIME, Shipping Company Offices, Athens

« llioupoli District Court, Athens

- Office Building Polyeco S.A., Aspropyrgos, Athens
- OTE TV Building, Kifisia, Athens

- Obstetrics Clinic MITERA, Marousi, Athens

« International Olympic Academy Building, Ancient
Olympia, llia

- Esperides Villa, Residence complex, Koutouloufari,
Heraklion, llia

« Private District Heating Network, Kozani

- Luxurious Villa of 2.500m?, Lefkada

« Luxurious residence 2.000m? Mykonos

- Navarino Bay, Construction Site, Pylos, Messinia
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Aqua Plus Prins dodeljuje se za period 2018-2019 od GrCke akademije za marketing
kao najinovativniji grCki proizvod. Za period 2020-2021, serija je nagradena
srebrnom medaljom industrijske izvrsnosti.

Aqua Plus Prins je u potpunosti sistem pomocCu kojeg uspevamo da postignemo
manja prosirenja, savrseni estetski i energetski rezultat, premasujuc¢i LEED-ovu
gradevinsku sertifikaciju, brzu ugradnju, ekonomicnu skalu i u skladu je sa EN 17455
za propusnost



