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Industry of Plastic pipes & fittings
Blopnxavia cwARvwy & eiaptnudtwv

PIPES

IRRIGATION - WATER SUPPLY - NATURAL GAS
2OANHNEZ

APAEYZHZ - YAPEYZHZ - ®YZIKOY AEPIOY

HYDROPAL-RC PET100 TYPE-1
HYDROPAL-RC PE100 TYPE-2
HYDROPAL PE8O & PE100

AGROPAL PES8O

PALAGAS PE80 & PE100

PALADUCT

Pipes - LDPE - ZwArveg

Microtubes - LDPE & PVC - ZwAnvakLa

O 1ISO ‘ Certified Quality Assurance System
9001 | NMuotomolnpévo Zuotnua Atac@daAiong Nowdétntag katd EAOT EN



@ Palaplast

CERTIFICATES - MIZTOMOIHTIKA

CERTIFICATE OF CONFORMITY OF QUALITY MANAGEMENT SYSTEM

PALAPLAST S.A. INDUSTRY OF PLASTIC PIPES AND FITTINGS S.A.

ELOT EN ISO 9001:2015 ToNet
DESIGN, PRODUCTION AND SALES OF THERMOPLASTIC PIPES AND FITTINGS ———

WATER REGULATIONS ADVISORY SCHEME LTD. (WRAS) MATERIAL APPROVAL FOR USE WITH DRINKING WATER
PALAPLAST S.A. INDUSTRY OF PLASTIC PIPES AND FITTINGS S.A.

ELOT EN ISO 9001:2008
HYDROPAL / THERMOPAL / THERMOPAL-GF

CERTIFICATE OF CONFORMITY OF QUALITY MANAGEMENT SYSTEM
PALAPLAST S.A. INDUSTRY OF PLASTIC PIPES AND FITTINGS S.A.

ELOT EN ISO 9001:2015 MIRTEC,
DESIGN, PRODUCTION AND SALES OF THERMOPLASTIC PIPES AND FITTINGS

MZTOMOIHTIKO ZYMMOP®QYHY YY>THMATOZ AIAXEIPIZHZ MOIOTHTAZ

PALAPLAST A.E. BIOMHXANIA MAAZTIKQON KAI EEAPTHMATON A.E.

EAOT EN ISO 9001:2015 MIRTEC
ZXEAIAZMOZ, NAPArQrH KAl EMNOPIA GEPMOMNAAZTIKQN ZQAHNQN KAI EEAPTHMATQN

CERTIFICATE OF CONFORMITY OF ENVIRONMENTAL MANAGEMENT SYSTEM
PALAPLAST S.A. INDUSTRY OF PLASTIC PIPES AND FITTINGS S.A.

ELOT EN ISO 14001:2015 MIRTEC
DESIGN, PRODUCTION AND SALES OF THERMOPLASTIC PIPES AND FITTINGS

MZTOMOIHTIKO ZYMMOP®QYHY ZYXTHMATOZ MEPIBAAMAONTIKHZ AIAXEIPIZHZ
PALAPLAST A.E. BIOMHXANIA MAAZTIKQN KAI EEAPTHMATQN A.E.

EAOT EN ISO 14001:2015 MIRTEC
ZXEAIAZMOZ, NAPArQrH KAI EMMOPIA GEPMONAAZTIKQN ZQAHNQN KAI EEAPTHMATQN

CERTIFICATE OF CONFORMITY [MEZTOMOIHTIKO XZYMMOP®Q>HX
EN 1SO1452-2:2009 . EN ISO 1452-2:2009 .
PALADUR CBETAm PALADUR CEETAm
CERTIFICATE OF CONFORMITY [MEZTOMOIHTIKO 2YMMOP®Q>HX
EN 1329-1:2020 . EN 1329-1:2020 )
PALADRAIN CEETSm PALADRAIN CEETSm
CERTIFICATE OF CONFORMITY [MZTOMNOIHTIKO ZYMMOP®Q>HX
EN 1401-1:2019 ) EN 1401-1:2019 .
TERRAPAL CBETAm TERRAPAL CBE TS
CERTIFICATE OF CONFORMITY [MEZTOMOIHTIKO XYMMOP®Q>HX
EN ISO 15875-2:A1:2007 . EN ISO 15875-2:A1:2007 .
PALATHERM PE-X LB TAm PALATHERM PE-X LBETAm
CERTIFICATE OF CONFORMITY MEZTOMOIHTIKO XYMMOP®Q>HX
EN ISO 15874-2:2013+A1:2018 EN ISO 15874-2:2013+A1:2018
EN ISO 15874-3:2013+A1:2018 maTEC EN ISO 15874-3:2013+A1:2018 misTec
THERMOPAL & THERMOPAL-GF sitbe THERMOPAL & THERMOPAL-GF ==
CERTIFICATE OF CONFORMITY [MEZTOMOIHTIKO XYMMOP®Q>HX
EN 12201-2:2011+A1:2013 . EN 12201-2:2011+A1:2013 .
HYDROPAL CELTAm HYDROPAL LBETAm
TYPE TEST PERFORMED BY SKZ GERMANY AOKIMH TYINQOY AINO THN SKZ TEPMANIAX
EN 1555-2:2021 . EN 1555-2:2021 .
PALAGAS LB TAm PALAGAS CEETAm
MIRTEC A
EBETAM s VL
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ABOUT THE COMPANY

[ Palaplast founded in 1980 by the Palatiana brothers started as a family business. Today Palaplast is one of the largest production plants of
PE pipes for water supply and irrigation, as well as pressure fittings. Situated in the Industrial Area of Thessaloniki the privately owned
property of 98.000sqm with modernized and up to date facilities and technological machinery ensures the production of high standard,
quality products.

[ Palaplast s certified with the International Certification of Quality ISO 9001/2015 for the design and the production of products from PE &
PVC. A team of over 200 people produce and promote more than 3000 Palaplast irrigation products, meeting customer demands both
nationally and internationally in more than 70 countries.

[ Implementing new technologies in order processing, inventory monitoring, production procedures as well as in research and development
of new products, Palaplast continues dynamically the long standing course in fulfilling both present and future market needs. The
combination of wide range of products in pipes and fittings, enormous production capacity and the service provided to customers from
specialized personnel make Palaplast the most competitive company in the industry of plastic pipes and fittings that can offer complete
irrigation systems for all and particular applications.

H ETAIPIA

 H etaipla Palaplast AE t5pUBnke To 1980 amod ta adéAgLa MaAATLava WG OLKOYEVELAKH ETILXELPNON. ZAPEPA ATTOTEAEL pla amo TG
MEYOAUTEPEG TIOPAYWYLKEG HOVASEC cwARVWY PE yla USpeuon kat dpdeucn, kabwg Kat eEaptnudtwy Tieons. H €5pa kat ot
TIAPAYWYLKEG EYKATAOTACELG TNG eTalplag kataAapBdavouv tsLdkTnTo Xwpo 98.000Ty, oTNV BlopnXavikr TEpLox TnG ©€00aAoViKNG.
Ol oUYXPOVEG EYKATAOTACELG KAl 0 TEAeUTalag texvoloylag eEOTALOPOG, TTapéxouv otnv Palaplast tnv Suvatdtnta mapaywyng
TIPOLOVTWY UPNAWV TIPOSLAYPAPWV.

* H etalpla elvat motomotnpévn ocUp@wva pe To ALeBvéC Mpotuto AlacdaAiong Mototntag ISO 9001/2015 yia to oxedlacud kattnv
TIapaywyr| mpoLovtwy amno PE, PVC & PPR. Mwa opada 200 kat TAéov avBpwTwy, Tapdyouv Kat TipowBolv Teplocdtepa anod 3000
elén apdeuong, LSpeuong kat BEppavong, e§ayovtag tampoiovta tng Palaplast o€ ieplocdTepeg amo 70 XWpeg ayKoop{we.

* YtoBeTwvTag KavoTopeG Texvoloyleg otn AN apayyeAlwy, T apakoAolBnon amoBepdtwy, Tnv apaywytkn Stadtkacta kat
TtV avamtuén véwv mpoldvtwy, ouvex(iCoupe SUVAPLKA TNV HAKPOXPOVLA SNULOUPYLKY Hag Topela €xovtag wg otdxo va
aVTaToKPLOOUPE OTLG ATaALTrOELG TOU Orjpepa aAAd Kat Tou avplo. O cuvduacpog TNG eUpelag YKAPAG TPOLOVTWY, CWARVWY Kal
eLapTnNHATWY, TNG TEPAOTLAG SUVAULKOTNTAG TIAPAYWYNG KAl TNG €EUTINPETNONG TWV TEEAATWY attd €EELSIKEUPEVO TIPOCWTILKO,
kabLotd tnv Palaplast wg tnv TA¢oV avtaywvLoTikn eTatpia, n omola elval tkavr va Tpoo@EépPeL OAOKANPWHEVA CUOTHHATA YLd
ELSLKEG EQAPHOYEC.
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POLYETHYLENE TYPES - (PE) - TYNOI MOAYAIOYAENIOY

Polyethylene types are divided by the minimum required Ta moAvatBuAévia Staywpilovtal pe Baon TtV €AAXLOTN ATALTOUPEVN

strength (MRS) in the following categories. The combination  pakpoxpovia avtoxr] toug (MRS) oTig katnyopleg Tou akoAouBouv. Ot

of density and MRS provide a variety type of pipes for different  cuvéitaocpol tng mukvotntag pe to MRS Slvouv tnv Suvatotnta

applications according to their specific characteristics. SLAPOPETIKWY TUTIWV OWANVWY TIou Tipoopilovtal yla SLaQOpPETIKEG
XPNOELG avVAAoya P Ta LSLAlTEPA XAPAKTNPLOTIKA TOUG.

TYPE MRS DESIGN STRESS
ﬂ TYNo: NANMECONOMAZES (Mpa) TAZH zxzmAzmov

PE 32 LDPE XapnAng Mukvotntag

PE 63 MDPE Méaong Mukvotntag 6,3 5,0

PE 80 HDPE 2" levidg 8,0 6,3

PE 100 HDPE 3™ leviag 10,0 8,0
PE 100RC HDPE 3" levidg 10,0 8,0

MRS = Minimum Required Strength / EAdxLotn ArtattoUpevn Avtoxn
os =Design Stress / Tdon Ixedlaopol  os= (MRS)/ C
C = Design Coefficient / ZuvteAeotrig Aopaletag. MNa vepd umo miteon C=1,25 | 1,6 kat yia agpto C=2,0

SDR - STANDARD DIMENSION RATIO / ZTAOEPH AIAZTAZIOAOTIKH ANAAOrIIA

SDR 6 7,4 9 11 13,6 17 21 26 33 41
S 2,5 3,2 4 5 6,3 8 10 12,5 16 20
SDR = 25+1 S: Pipe Series / Zelpd cwArva
SDR=d/s d: For pipes with outside pipe diameter / EEwtepLKkr) SLAPETPOC CWARVA

s: Wall thickness of pipe / Mdyog Tolwpatog cwArnva

PROPERTIES / IAIOTHTEX

Test Methods Units PE100
PHYSICAL PROPERTIES - ®YZIKEZ IAIOTHTEZ MéBo5og EAéyxou  MOVASEC PE 80 PE100-RC
Pty atouc 23°C IS0 1183 gr/cm?’ 0,943-0,958 0,950 - 0,959
Melt Flow Index (MFI) (load 5Kg) .
Agiktng Porg (poptio 5Kg) & IS0 1133 g/10min 0,85 03

MECHANICAL PROPERTIES - MHXANIKEZ IAIOTHTEZ

Measure of Elasticity (50mm/min, 230 °C)
Métpo E)\CIG‘IZLKOU]'E%IQ (50mm/min, 230 °C) IS0 527 Mpa 900 1100

Tensile Strength (50mm/min, 23 °C)

Avtoxr o€ Ec§£7\Kucpo (50mm/min, 23 °C) IS0 527 MPa 28 30
Yield stress (50mm/min, 23 °C)

Taon Awappor)g (50mm/min, 23 °C) IS0 527 Mpa 19 24
Elongation at break (50mm/min, 23 °C) 1SO 16770 % ~600 ~600

Etupnkuvon katd tnv ©pavon (50mm/min, 23 °C)

Environmental Stress Cracking Resistance (ESCR)
Avtoxr og Avamtuén Priypatog amd MeptBal. Katarévnon Test F50 h >1000 >1000

Oxidation Induction Time (200°C) .
Xpovog Emaywyng OEeiswong (200°C) EN 728 min >20 >20

THERMAL PROPERTIES - ©EPMIKEZ IAIOTHTEZ

T S g potnt el 1ke) 1SO 306/A °c 121 127
Qe o e BS 874 W/m x K 0,45 0,43
e oA ASTM D 696 m/m°C 2,0x10° 2,0x10°
R s e 150 11357 Ki/Kg x K 3,4 1,9

B bk oty Onagomac 150 974 ' <100 <100

ELECTRICAL PROPERTIES - HAEKTPIKE IAIOTHTES

Ellf[{(f;cg\?sligs:ﬁs?\?tcigmon IEC 60093 Q >10" >10"
iy e IEC 60093 9 @i 107 s 107
RS L AL IEC 60250 : 26 26
Eﬂﬁﬁclftrgufrtlricg?(n IEC 60243 Kv/em 2,2 %10 22x10°
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HDPE HYDROPAL EN 12201-2

POTABLE WATER PIPES - PE100 - ZQAHNEZ NOZIMOY NEPOY Safety Factor - 1,25 - ZuvteAeotg AcpalAsiag
(o 8,0 - MRS 10 - PE 100)
3™ Generation - 3™ Feviég

TECHNICAL CHARACTERISTICS / TEXNIKEZ NMPOAIATPA®EZ
Available

®16 - 125 (100 meter coil)

P40 - P630 (5,8 & 11,8 meter straight length)

Color

Black with 4 blue stripes for all kind of networks

Note : Can be manufactured in blue color (only for underground networks)
The pipe class with PN 32 is out of standard and certification

AvatiBevrat

®16 - 125 (100m poAoc)

®40 - ©630 (eubeta prikn 5,8 & 11,8m)

XpWHATLOHOG

Maupo pe 4 PTAE plyeg (yla OAa ta Slktua)

Inpeiwon : Mmopel va apayBel o€ PTIAE xpwpa (UOVO yLa UTtoyELa ykatdotaon)
H katnyopia owArva pe PN 32 €lval eKTog TpOTUTIOU KA TILOTOTIoNoNg

CERTIFICATE FOR POTABLE WATER SWRAS
MIZTONOIHZH KATAAAHAOTHTAZ NOZIMOY NEPOY itadi

Connection ZUvéeon
Compression Fittings up to 16,0 Atm E€aptrpata KoxAlwtd pexpt 16,0Atm
Butt Fusion METWTILKY) BEpPOCUYKOAANGDN
Electrofusion HAekTtpoouykOAANoN
Applications Epappoyég
Conveyance of water (underground, surface & submerged) Ailxtua peTag@opdg vepou (UTtdyeLa emupavelakd & umtofardoota)
Cable protection Aiktua pootaociag KaAwSwv
Underground sewage networks AlKTua aTOXETEVTIKA
Fishfarming cages IxBuokAwBoug
EN 12201-2 PE 100
58 PN - 6Atm PN - 8Atm PN - T0Atm PN - 12,5Atm PN - 16Atm PN - 20Atm PN - 25Atm PN - 32Atm
9] % SDR 26 SDR 21 SDR 17 SDR 13,6 SDR 11 SDR 9 SDR7,4 SDR 6
E g. W%Ili;f;igk. Weight Wall thick. Weight W%Ig)t(l;isk. Weight W%I(Ii;c(i;igck. Weight Wﬂl&fg}igk. Weight ng&f;igk. Weight W%Ili;f;igk. Weight Wﬂl(li;l;igk. Weight
o 5 ToLx. deOQ ToLx. deog ToLx. deog ToLx. BQPOQ TOLX. deOC TOoLX. deOC ToLX. deOC ToLx. deOC
mm mm gr/m mm gr/m mm gr/m mm gr/m mm gr/m mm gr/m mm gr/m mm gr/m
16 S e S S S = - - S - 2,0 89 23 101 3,0 124
18 = > = - - - - - = - 2,0 101 2,5 121 3,0 143
20 S e S S - - - - 2,0 115 2,3 130 3,0 161 34 180
22 = > = = - - - - 2,0 128 2,5 156 3,0 179 3,6 212
25 S e e S S e 2,0 146 2,3 167 3,0 208 3,5 237 4,2 277
28 = - = = = - 21 173 2,6 211 3.1 243 3,8 289 4,6 340
32 - - - - 2,0 191 2,4 230 3,0 275 3,6 323 4,4 381 5,4 453
40 = - 2,0 244 2,4 290 3,0 355 3,7 424 4,5 502 5,5 597 6,7 701

50 2,0 308 2,4 335 3,0 445 3,7 542 4,6 656 5,6 780 6,9 925 8,3 1086
63 2,5 487 3,0 573 3,8 710 4,7 864 5,8 1040 7.1 1240 8,6 1460 10,5 1724
75 29 667 3,6 820 4,5 1000 5,6 1220 6,8 1450 8,4 1760 10,3 2090 12,5 2442
90 3,5 968 4,3 1176 5,4 1440 6,7 1750 8,2 2110 10,17 2525 123 2980 150 3519
110 4.2 1421 5,3 1765 6,6 2150 8,1 2590 10,0 3130 123 3770 151 4490 183 5240
125 4.8 1830 6,0 2255 7.4 2738 9,2 3345 11,4 4070 14,0 4870 17,1 5780 20,8 6759
140 54 231 6,7 2824 8,3 3440 10,3 4200 12,7 5070 157 6110 192 7260 23,3 8485
160 6,2 3030 7ol 3704 9,5 4510 11,8 5498 146 6665 179 7964 21,9 9449 26,6 11063
180 6,9 3773 8,6 4654 10,7 5705 133 6978 164 8424 20,1 10075 24,6 11945 29,9 13983
200 7,7 4679 9,6 5766 11,9 7040 14,7 8558 18,2 10388 22,4 12458 27,4 14777 332 17264
225 8,6 5880 10,8 7288 134 8929 16,6 10868 205 13149 252 15770 30,8 18678 37,4 21867
250 9,6 7285 11,9 8918 14,8 10943 184 13388 22,7 16171 27,9 19381 342 23056 41,5 26957
280 10,7 9086 134 11257 16,6 13747 20,6 16774 254 20274 31,3 24362 383 28911 46,5 33823
315 12,1 11576 150 14147 18,7 17409 232 21259 28,6 25664 352 30819 43,1 36598 523 42799
355 13,6 14630 169 17963 21,1 22158 26,1 26955 32,2 32579 39,7 39143 485 46405 59,0 54376
400 153 18551 19,1 22904 23,7 28003 29,4 34181 36,3 41360 44,7 49652 54,7 58939 > =
450 17,2 23455 21,5 28966 26,7 35478 33,1 43296 409 52374 503 62866 61,5 74559 - -
500 19,1 28934 239 35738 29,7 43836 36,8 53424 454 64625 558 77466 > > - =
560 21,4 36269 26,7 44729 33,2 54917 41,2 67027 50,8 8091 62,5 97193 5 5 5 5
630 24,1 45956 30,0 56503 37,4 69554 46,3 84719 57,2 102578 70,3 122989 - - - -
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HDPE HYDROPAL-RC EN 12201-2

POTABLE WATER PIPES - PE100 RC - ZQAHNEZ NMOZIMOY NEPOY Safety Factor - 1,25 - ZuvteAeotg AcpalAsiag
(o 8,0 - MRS 10 - PE 100RC)
3™ Generation - 3™ Feviég

TECHNICAL CHARACTERISTICS / TEXNIKEZ MPOAIATPA®EZ

Available

Pipe belongs to the category "Type 1" as it is a single layer solid wall pipe made of PE100 RC.
It is available in black color with 4 blue stripes, in coils from @20mm to @125mm and

in 12m rods from @125mm to @630mm and pressure range from 10atm up to 25atm.

AwatiBsvral

O owArvag avrkeL otnv katnyopta "Type 1"

8nAasdn) kataokeudletat eEohokArpou ard PE100 RC.
AwatiBetal og pavpo xpwya Pe 4 pTAe plyeg,

o€ KOUAOUpEG amd @20mm €wg @125mm

Kat o€ BEpyeg Twv 12m and @125mm ewg @630mm
He éva eVpoG TiLEcewy amd 10atm €wg 25atm.

Applications Connection Eqpappoyég ZUvseon

Drinking water network Compression fittings Alktua peTa@opdg dotLou vepou E€aptrpata pnxavikng cuo@Leng
Irrigation network Butt-welding procedure Alktua ApSeuong METWTILKAG CUYKOAANONG
Sewerage Electro-fusion Alktua ATIOXETEUONG HAektpoolvtnéng

Cable protection network Alktua Ttpootaciag KaAwsiwv

Produced of PE100 RC material "Resistant to Crack" is suitable for drinking water and networks under pressure, offering advantages
such as installation in any soil morphology, highly resistant to external stresses and loads as it can be buried with the same sediment
of the trench reducing significantly installation costs since no special backfill is required.

Kataokeuddletat amd uAtkd PE100 RC "Resistant to Crack" kat elval Kat@ANAog yla TOoLPo VEPO Kat Siktua Tileong TpooépovTag
TIAEOVEKTNHATA OTIWG TOTIOBETNON O KABE popwoloyla e8APOUC, QVOEKTIKOTNTA O EEWTEPLKEG KATATIOVHOELG KAl popTia kabwg Sev
XPELAZETAL ELSLKN ETILXWHATWON, a@oU utopel va evtaglacBel pe ta (Sta @eptd UAKA TOU OpUYHATOG, MELWVOVTAG £TOL KATA TIOAU
TO KOOTOG EYKATACTACNG.

EN 12201-2 & PAS 1075 PE 100-RC

58 PN - 10Atm PN - 12,5Atm PN - 16Atm PN - 20Atm PN - 25Atm

‘g % SDR 17 SDR 13,6 SDR 11 SDR 9 SDR 7,4

8.3 Wall thick. Weight Wall thick. Weight Wall thick. Weight Wall thick. Weight Wall thick. Weight

05 Téxog ToLy. Bdpog Méxog toLy. Bdpog Mdxog TtoLy. Bdpog IMéxog toLy. Bdpog Méxog toLy. Bdpog
mm mm gr/m mm gr/m mm gr/m mm gr/m mm gr/m
16 c . & - . - 2,0 89 2,3 101
20 = > - 2,0 115 2,3 130 3,0 161
22 c S s - 2,0 128 2,5 156 3,0 179
25 = - 2,0 146 2,3 167 3,0 208 3,5 237
28 = 5 2,1 173 2,6 211 3.1 243 3,8 289
32 2,0 191 2,4 230 3,0 275 3,6 323 4,4 381
40 2,4 290 3,0 355 3.7 424 4,5 502 55 597
50 3,0 445 37 542 4,6 656 5,6 780 6,9 925
63 3,8 710 4,7 864 5,8 1040 7.1 1240 8,6 1460
75 4,5 1000 5,6 1220 6,8 1450 8,4 1760 10,3 2090
90 54 1440 6,7 1750 8,2 2110 10,1 2525 12,3 2980
110 6,6 2150 8,1 2590 10,0 3130 12,3 3770 151 4490
125 7.4 2738 9,2 3345 11,4 4070 14,0 4870 171 5780
140 83 3440 10,3 4200 12,7 5070 15,7 6110 19,2 7260
160 9,5 4510 11,8 5498 14,6 6665 17.9 7964 21,9 9449
180 10,7 5705 13,3 6978 16,4 8424 20,1 10075 24,6 11945
200 11,9 7040 14,7 8558 18,2 10388 22,4 12458 27,4 14777
225 13,4 8929 16,6 10868 20,5 13149 25,2 15770 30,8 18678
250 14,8 10943 18,4 13388 22,7 16171 27,9 19381 34,2 23056
280 16,6 13747 20,6 16774 25,4 20274 31,3 24362 38,3 28911
315 18,7 17409 23,2 21259 28,6 25664 35,2 30819 43,1 36598
355 211 22158 26,1 26955 32,2 32579 39,7 39143 48,5 46405
400 23,7 28003 29,4 34181 36,3 41360 44,7 49652 54,7 58939
450 26,7 35478 33,1 43296 40,9 52374 50,3 62866 61,5 74559
500 29,7 43836 36,8 53424 45,4 64625 55,8 77466 & &
560 33,2 54917 41,2 67027 50,8 80961 62,5 97193 = =
630 37,4 69554 46,3 84719 57,2 102578 70,3 122989 c S
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HDPE HYDROPAL EN 12201-2
POTABLE WATER PIPES - PES0 - ZOAHNEZ MOZIMOY NEPOY Safety Factor - 1,25 - ZuvteAeotg AcpalAsiag

(0 6,3- MRS 8 - PE 80)
TECHNICAL CHARACTERISTICS / TEXNIKEZ NMPOAIATPA®EZ 2™ Generation - 2" FeVLdg
Available

®16 - P125 (100 meter coil)

®40 - P630 (5,8 & 11,8 meter straight length)

Color

Black with 4 blue stripes for all kind of networks

Note : Can be manufactured in blue color (only for underground networks)

AvatiBevral

@16 - @125 (100m poAog)

@125 - @315 (guBsia prAKn 5,8 & 11,8m)

* I'a SLaPOPETLIKA PKN TIAPaKaAW ETILKOLVWVNOTE Je TNV Palaplast
XpwHATLOHO6G

MaUpo pe 4 PmA€ plyeg (yia 6Aa ta Siktua)

Inpeiwon: Mmopel va apayBel og PmAE xpwpa (HOVo yLa UTIOYELd EyKATATTAON)

CERTIFICATE FOR POTABLE WATER  [RSVY=TX
MIZTONOIHZH KATAAAHAOTHTAZ NOZIMOY NEPOY el

Connection Z0vdeon
Compression Fittings up to 16,0 Atm E€aptrpata KoxAwTd pexpt 16,0Atm
Butt Fusion METWTTLKY) BEPPOCUYKOAANON
Electrofusion HAeKTPOGUYKOAANGN
Applications_ Epappoyég
Can be used generally in pressurised water supply networks, TEVLKA UTTOPOUV va XpnotpomotnBolv og SiKTud TLECEWG
in municipalities, settlements etc. HETAQOPAC TIOOLUOU VEPOU, OF SrOUG, OLKLOPOUE KA.TT
EN 12201-2 PE 80
PN - 6Atm PN - 10Atm PN - 12,5Atm PN - 16Atm PN - 20Atm PN - 25Atm
SDR 21 SDR 13,6 SDR 11 SDR 9 SDR 7,4 SDR 6

Wall thick. Weight ~ Wall thick. ~ Weight ~ Wall thick. ~ Weight ~ Wall thick. ~ Weight  Wall thick. =~ Weight ~ Wall thick. ~ Weight
Mayogtoly.  Bapog Maxogtoy. Bdpog [Mdayogtoly. Bdpog Mdxogtoy. Bdpog [Mayogtoly. Bdpog Maxogtoy.  Bdpog

Diameter
3 Aldpetpog

m mm gr/m mm gr/m mm gr/m mm gr/m mm gr/m mm gr/m
16 - - - - - - 2,0 89 2,3 101 3,0 123
18 - - - - - - 2,0 105 2,5 121 3,0 141
20 - - - - 2,0 114 2,3 130 3,0 158 3,4 177
22 - - = - 2,0 128 2,5 153 3,0 178 3,7 213
25 = = 2,0 145 2,3 166 3,0 207 3,5 236 4,2 274
28 - - 2,0 166 2,6 210 3,0 240 3,8 289 4,7 344
32 - - 2,4 225 3,0 274 3,6 321 4,4 381 54 451
40 2,0 240 3,0 352 3,7 422 4,5 501 55 596 6,7 700
50 2,4 363 3,7 540 4,6 655 5,6 774 6,9 929 8,3 1087
63 3,0 578 4,7 860 5,8 1040 7.1 1240 8,6 1469 10,5 1731
75 3,6 810 5,6 1220 6,8 1450 8,4 1750 10,3 2068 12,5 2453
90 4,6 1224 6,7 1750 8,2 2100 10,1 2520 12,3 3000 15,0 B588
110 538 1910 8,1 2580 10,0 3110 12,3 3470 15,1 4500 18,3 5269
125 6,0 2230 9,2 3330 11,4 4040 14,0 4840 171 5836 20,8 6857
140 6,7 2790 10,3 4170 12,7 5040 15,7 6070 19,2 7330 23,3 8395
160 7,7 3684 11,8 5469 14,6 6630 17,9 7922 21,9 9399 26,6 11005
180 8,6 4630 13,3 6941 16,4 8379 20,1 10020 24,6 11882 29,9 13910
200 9,6 5736 14,7 8513 18,2 10334 22,4 12393 27,4 14699 33,2 17173
225 10,8 7249 16,6 10811 20,5 13080 25,2 15687 30,8 18589 37,4 21752
250 11,9 8871 18,4 13317 22,7 16086 27,9 19279 34,2 22935 41,5 26815

280 13,4 11198 20,6 16686 25,4 20167 31,3 24234 38,3 28759 46,5 33645
315 15,0 14072 23,2 21147 28,6 25528 35,2 30657 43,1 36405 52,3 42573
355 16,9 17869 26,1 26813 32,2 32408 39,7 38937 48,5 46161 59,0 54089
400 19,1 22784 29,4 34001 36,3 41191 44,7 49390 54,7 58629 = =
450 21,5 28990 331 43340 40,9 52433 50,3 62947 61,5 74669 S &
500 23,9 35550 36,8 53143 454 64285 55,8 77059 - - - -
560 26,7 44493 41,2 66674 50,8 80535 62,5 96682 - - - -
630 30,0 56205 46,3 84273 57,2 84273 70,3 122342 - - - -
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HDPE HYDROPAL DIN 8074/8075
POTABLE WATER PIPES - PES0 - ZOAHNEZ MOZIMOY NEPOY Safety Factor - 1,6 - ZuvteAeotg AcpalAeiag

(0 6,3 - MRS 8 - PE 80)
TECHNICAL CHARACTERISTICS / TEXNIKEZ NMPOAIATPA®EZ 2™ Generation - 2" FEVLAg
Available

®16 - P125 (100 meter coil)

®40 - P630 (5,8 & 11,8 meter straight length)

Color

Black with 4 blue stripes for all kind of networks

Note : Can be manufactured in blue color (only for underground networks)

AvatiBevral

@16 - @125 (100m poAog)

@125 - @315 (guBsia prAKn 5,8 & 11,8m)

* I'a SLaPOPETLIKA PKN TIAPaKaAW ETILKOLVWVNOTE Je TNV Palaplast
XpwHATLOHO6G

MaUpo pe 4 PmA€ plyeg (yia 6Aa ta Siktua)

Inpeiwon: Mmopel va apayBel og PmAE xpwpa (HOVo yLa UTIOYELd EyKATATTAON)

CERTIFICATE FOR POTABLE WATER  [RSVY=TX
MIZTONOIHZH KATAAAHAOTHTAZ NOZIMOY NEPOY el

Connection Z0vdeon
Compression Fittings up to 16,0 Atm E€aptrpata KoxAwTd pexpt 16,0Atm
Butt Fusion METWTTLKY) BEPPOCUYKOAANON
Electrofusion HAeKTPOGUYKOAANGN
Applications_ E@appoyEg
Can be used generally in pressurised water supply networks, levikd Priopolv va XpnotpomotnBoly os Siktua TIECEWG
in municipalities, settlements etc. HETAPOPAG TIOCLHOU VEPOU, OE SrHOUG, OLKLOPOUG KA.TT
DIN 8074/8075 PE 80
5 & PN - 6Atm PN - 10Atm PN - 12,5Atm PN - 16Atm
g % SDR 17,6 SDR 11 SDR 9 SDR 7,4
© ‘g- Wall thick. Weight Wall thick. Weight Wall thick. Weight Wall thick. Weight
05 Mayog ToLy. Bapog Mayog ToLy. Bapog Mayog tovy. Bapog Mdyog Toty. Bapog
mm mm gr/m mm gr/m mm gr/m mm gr/m
16 - - - - 1,8 82 2,2 99
18 - - - - 2,0 106 25 126
20 - - 1.9 112 2,3 134 2,8 154
22 - - 2,0 133 20 158 3.0 182
25 - - 2,3 171 2,8 201 35 240
28 - - 2,6 214 3.1 250 38 292
32 1,8 179 2,9 272 3,6 329 44 386
40 23 285 BY 430 4,5 511 55 600
50 2,9 440 4,6 666 56 792 6.9 936
63 36 688 58 1050 7,1 1262 8,6 1470
75 43 976 6,8 1470 84 1772 10,3 2090
90 Syl 1390 8,2 2120 101 2555 12,3 3000
110 6,3 2080 10,0 3140 12,3 3793 15,1 4490
125 2ol 2660 17 4080 14,0 4905 171 5770
140 8,0 3340 12,7 5080 15,7 6142 19,2 7250
160 9.1 4348 14,6 6661 17,9 7954 21,9 9434
180 10,2 5474 16,4 8417 201 10063 24,6 11926
200 11,4 6779 18,2 10375 22,4 12438 27,4 14747
225 12,8 8545 20,5 13131 25,2 15741 30,8 18639
250 14,2 10544 22,7 16146 27,9 19344 34,2 23006
280 15,9 13223 25,4 20238 31,3 24312 38,3 28845
315 17,9 16689 28,6 25613 352 30692 43,1 36509
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HDPE AGROPAL

Q

ISO 8779

WATER SUPPLY PIPES - PESO - ZQAHNEZ META®OPAZ NEPOY

TECHNICAL CHARACTERISTICS / TEXNIKEZ MPOAIAITPA®DEZ

Available

®20 - 125 (100 meter coil)

@110 - 250 (5,8 & 11,8 meter straight length)
Color

Black with 4 blue stripes for all kind of networks

AwatiBsvral

@20 - @125 (100m poAog)

@125 - @250 (eubeta prikn 5,8 & 11,8m)
XpWHATLOHOG

Mauvpo pe 4 pmAé plyeg (yla 6Aa ta Siktua)

Connection

Compression Fittings up to 16,0 Atm
Butt Fusion

Electrofusion

Applications
Can be used generally in pressurised water supply networks,
in municipalities, settlements etc.

Safety Factor - 1,25 - ZuvteAeotrig Acpalsiag
(MRS 8 - PE 80)
2" Generation - 2™ F'eviég

Palal’last

Zov8eon

EEaptripata KoxAlwtd pexpt 16,0Atm
METWTILKY BEpUOCUYKOAANDN
HAgkTpooUYKOANCN

Epappoyig
Fevika pmopolv va xpnotpototnfolv o€ Siktua TILECEWS
HETAWOopPAg TOGLHOU VEPOU, O€ SHHOUC, OLKLOHOUG K.A.TT

ISO 8779 PE 80

5 PN - 6Atm PN - 10Atm

‘aE‘» & SDR 21 SDR 13,6

i Wall thick. Weight Wall thick. Weight

05 Mayog Toty. Bapog Mayog Toty. Bapog
mm mm gr/m mm gr/m
16 - - 1,2 59
20 1,0 65 1,5 91
25 1,2 95 2,0 145
32 1,6 158 2,4 225
40 2,0 240 3,0 352
50 2,4 363 3,7 540
63 3,0 578 4,7 860
75 3,6 810 5,6 1220
90 4,6 1224 6,7 1750
110 58 1910 8,1 2580
125 6,0 2230 9,2 3330
140 6,7 2790 10,3 4170
160 7,7 3684 11,8 5469
180 8,6 4630 13,3 6941
200 9,6 5736 14,7 8513
225 10,8 7249 16,6 10811
250 11,9 8871 18,4 13317

& palaplast.gr

PN - 12,5Atm PN - 16Atm
SDR 11 SDR 9

Wall thick. Weight Wall thick. Weight

Mayog Toty. Bdpog Mayog toty. Bdpog
mm gr/m mm gr/m
1,5 71 2,0 89
2,0 114 23 130
2,3 166 3,0 207
3,0 274 3,6 321
3,7 422 4,5 501
4,6 655 56 774
5,8 1040 7.1 1240
6,8 1450 8,4 1750
8,2 2100 10,1 2520
10,0 3110 12,3 3740
11,4 4040 14,0 4840
12,7 5040 15,7 6070
14,6 6630 17,9 7922
16,4 8379 20,1 10020
18,2 10334 22,4 12393
20,5 13080 25,2 15687
22,7 16086 27,9 19279
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EN 61386

@ Palaplast

HDPE PALADUCT-PRIME

PIPE FOR CABLE PROTECTION - PESO & PE100 - ZQAHNEZ NPOZTAZIAZ ONTIKQN INQN

TECHNICAL CHARACTERISTICS / TEXNIKEZ MPOAIAITPA®DEZ

Available

@32 - @50 (200m & 500m coil)

Color

Black with 4 colored stripes across the length of pipe
(contact Palaplast for color coding according to network requirements)

Connection

Compression fittings up to 10,0Atm

Applications

Can be used generally in networks for cable protection

AlatiBsvrtal

@32 - @50 (200m & 500m poAog)

XpwHATLONO6G

MaUpo pe 4 plyeg (EmKolvwvnoTe We tnv Palaplast yia SLa@opetikd xpwHATIOHO)

ZUvéeon

EEaptrpata KoxAlwtd 10,0Atm

Eqpappoyég

MTmopoUv va xpnotpototnfolv o€ SiKtud TIPOoTaciag OTITIKWY VWV

Ecwtepikn emupavela

EN 12201-2 PE 100 EN 12201-2 PE 80
5 g PN - 6Atm PN - 8Atm PN - 10Atm 5 =t PN - 6Atm PN - 8Atm PN - 10Atm
'EEJ % SDR 26 SDR 21 SDR 17 'g % SDR 21 SDR 17 SDR 13,6
© .3 Wallthick. ~ Weight ~ Wallthick. ~ Weight  Wallthick. ~ Weight ©.g Wallthick. — Weight  Wallthick. ~ Weight  Wallthick. ~ Weight
0O 5 Maxogtoly.  Bdpog  Méaxogtoly.  Bapog  Mdyogtoly.  Bdpog 0O 5 MNdyogtoly. Bdpog  Maxogtolx.  Bapog  Mdxogtol.  Bdpog
mm mm gr/m mm gr/m mm gr/m mm mm gr/m mm gr/m mm gr/m
32 - = = S 2,0 192 32 - = 2,0 191 2,4 228
40 - - 2,0 244 2,4 292 40 2,0 243 2,4 290 3,0 356
50 2,0 308 2,4 369 3,0 449 50 2,4 367 3,0 446 3,7 542
DIN 8074/8075 (SF-1,6) PE 100 DIN 8074/8075 (SF-1,6) PE 80
5 PN - 6Atm PN - 8Atm PN - 10Atm 5 PN - 6Atm PN - 8Atm PN - 10Atm
o & SDR 22 SDR 17 SDR 13,6 o S SDR 17,6 SDR 13,6 SDR 11
g § Wall thick. Weight  Wall thick. Weight  Wall thick. Weight %é Wall thick. Weight  Wall thick. Weight  Wall thick. Weight
a Z Naxogtol.  Bapog  Mdxogtoy.  Bdpog  Maxogtol.  Bapog a 5 MNaxogto.  Bapog  Méxogtoy.  Bdpog  Maxogtol. — Bapog
mm mm gr/m mm gr/m mm gr/m mm mm gr/m mm gr/m mm gr/m
32 = = 2,0 197 2,4 232 32 1,9 187 2,4 233 2,9 272
40 1,9 239 2,4 295 3,0 356 40 2,3 285 3,0 356 3.7 430
50 2,3 363 3,0 453 3,7 550 50 29 440 3,7 552 4,6 666
DIN 8074/8075 (SF-1,25) PE 100 DIN 8074/8075 (SF-1,25) PE 80
= o PN - 6Atm PN - 8Atm PN - 10Atm E o PN - 6Atm PN - 8Atm PN - 10Atm
9] % SDR 26 SDR 21 SDR 17 9] % SDR 22 SDR 17 SDR 13,6
‘g (:3' Wall thick. ~ Weight ~ Wallthick. ~ Weight  Wallthick.  Weight E g— Wall thick. ~ Weight ~ Wall thick. ~ Weight ~ Wall thick. ~ Weight
0O 5 Mdyogtoly.  Bdpog  Méaxogtoly.  Bapog  Mdyogtoly.  Bdpog 0O 5 MNaxogtoy. Bdapog Maxogtoy.  Bapog  Maxogtolx.  Bdapog
mm mm gr/m mm gr/m mm gr/m mm mm gr/m mm gr/m mm gr/m
32 - - - - 2,0 197 32 - S 1,9 187 2,4 233
40 1,8 228 2,0 249 2,4 295 40 1.9 239 2,4 295 3,0 356
50 2,0 315 2,4 374 3,0 453 50 2,3 363 3,0 453 3,7 552
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LDPE
ZIQAHNEZ APAEYZHE PE32

Wrapped with film
TUAypéva Pe QAP

TECHNICAL CHARACTERISTICS / TEXNIKEZ MPOAIATPA®DEZ

Working Pressure Migon AeLtoupyiag 4 e o
SUPER-PAL: 6 Atm SUPER-PAL: 6 Atm 4 "\/ 4
DRIP-PAL: 4 Atm DRIP-PAL: 4 Atm

Ny v
Color XPpWHATLOHOG /* // P
( 7

Black with one light-blue stripe Maupo pe pta yahadia piya

SUPER-PAL

(white color coated - AeUKOG eTtEVEESUPEVOC)
Connection $ovSeon
Lock Type Ifltans up to 6.0 Atm E€aptripata tumou Lock péxpt 6,0 Atm
Inten.ded. Fittings EEaptApata ¢ic
Applications EQappoyEg
Conveyance of water AlKTUQ PETAPOPAC VEPOU
Open field irrigation (combined with drippers, sprayers, connectors, filters) ApSEUGT) KAAALEPYELLV
Nurseries OeppokAmLa
Underground and surface applications (gardens) YTIOYELEG 1) ETILPAVELAKEC EQAPHOYEG OE KATIOUG
Irrigation Pipes / ZwARveg ApSeuong Packing - L.D.P.E - Zuokevacia
. SUPER-PAL SUPER-PAL (Aguko) DRIP-PAL ) SUPER-PAL DRIP-PAL
Plameter Wall thick Weight Wall thick Weight Wall thick Weight Diameter /coil /coil
NEETE all thick. eig all thick. eig all thick. eig AéiuETee m/coi m/coi
HETPOS Méxog toty. Bapog Méxog tot. Bapog Méxog toLy. Bapog HETPOS m/poAog m/poAog
mm mm gr/m mm gr/m mm gr/m 12 300 _
12 1,20 40 1,20 40 - - 16 250 300
16 1,30 59 1,30 59 1,15 54 20 250 300
18 1,50 76 1,50 76 1,25 64 25 250 250
20 1,55 89 1,55 89 1,35 78 32 200 200
25 2,00 138 2,00 138 1,60 17
32 2,30 209 2,30 209 1,90 180

Small Packing - L.D.P.E - Mikp£g ZUOKEUAGLEG

SUPER-PAL SUPER-PAL (Aguko) DRIP-PAL
Diameter Film wrapped Non wrapped Non wrapped Film wrapped Non wrapped
Awapetpog Tultypéva pe @iy ATIAG ATIAG Tullypéva pe @iy ATIAO
m/coil m/coil m/coil m/coil m/coil
mm m/poAog m/poAog m/poAog m/poAog m/poAog
16 25/50/100 25/50/100 100 507100 257507100
20 25/50/100 25/50/100 100 507100 25/50/100
25 -/50/100 -/50/100 100 507100 25/50/100
32 -/50/100 -/50/100 - 50/100 25/50/100

MICRO-TUBES / MIKPOZQAHNEZ

Micro-tubes / MukpoGwARveg Working pressure : 6Atm Mieon AeLtoupyiag : 6Atm

Diameter Int. Diam Wall thick. Weight Coil Color : Black XpwWHATLONOG : Maupo
ALapeTpog Eowt. Atdp.  Mdayog towy. Bapog P&Aog
mm mm mm gr/m m Connection z0vSzon
Specially designed Micro-fittings EL8LIka plkpogEaptrpata
3 0,7 1,15 6,5 500
3,2 1,0 1,10 6,8 500
32 08 1,20 7,2 500
4 2,7 0,65 6,6 500 Applications Epappoyég
6 3,9 1,05 13,0 100/500 Micro-irrigation MikpodpSeuan (Yspomovia)
7 4.4 1,25 20,0 100/500 Connecting sprinklers, ZUOvbeon eKTOEEUTHPWY,
microsprinklers and drippers HIKPOEKTOEEUTHPWY &
3 1,00 1,00 8,0 500 with main pipes OTAAGKTWY PE KEVTPLKOUG
4 2,40 0,80 9.5 500 aywyoUg petapopag vepol
5 3,40 0,80 16,0 500
57 3,90 0,90 19,0 100/300/500
6 3,90 1,05 20,0 25/100/500
7 4,40 1,30 28,5 100/300/500
8 5,40 1,30 335 300
12 8,90 1,55 82,0 250
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HDPE GEOPAL

CORRUGATED PIPE FOR GREENHOUSE HEATING - HDPE100 - KYMATOEIAEIZ ZQAHNAZ OEPMANZHZ OEPMOKHMIOY

TECHNICAL CHARACTERISTICS / TEXNIKEZ MPOAIATPA®DEZ
Available : ®25 - ©28 (100 meter coil)

Color : Black (Spiral)

Working Pressure : 2,5 Atm in 70°C & 6 Atm in 20°C

Beneficial area (per meter) : 0,11674m?’ (d25) - 0,13447m?* (928)
Material : HDPE 100

Awati@evrar: @25 - @28 (100m pdAog)

Xpwpatiopoég: Malpo (ZTipdA)

Mieon Aertoupyiag: 2,5 Atm og 70°C & 6 Atm og 20°C

QEALpn emupavela (ava pétpo): 0,11674m’* (@25) - 0,13447m’ (228)
YAwk6: HDPE 3™ l'evidc (PE100)

Connection Epappoyég

Compression Type Fittings 10,0 Atm ©¢pravon Beppoknriwy

Only greenhouse compression fittings:
- Male connection: ®25X3/4" & $28X3/4"
- Quick coupling: ®25X25 & ®28X28

Zovseon GEOPAL

E€aptrpata tutou KoxAlwtd 10,0 Atm Aduetooc MAYoc ToL Bé0o
Movo gEaptripata TUTtou KOXALWTA OeppoknTiiou (Bepapav TEPLKOXALO): LAHETPOC XOG TOtX: pos

Applications
Heating Greenhouse

- Pakdp apoevikd: @25X3/4" & @28X3/4" mm mm gr/m
- ZUvSeopog pakdp: @25XD25 & P28XD28 25 0,90 116
28 0,90 123

TECHNICAL CHARACTERISTICS - GEOPAL - TEXNIKA XAPAKTHPIZTIKA

Material PE-100 PE-100 YALKO
External diameter 25,0 (mm) 28,0 (mm) EEWTEPLKI] SLAPETPOG
Nominal working pressure (at 55°C) 2,5 (bar) 2,5 (bar) Ovopaotikn Tiieon Aettoupylag (otoug 55°C)
Maximum working temperature 70°C 70°C Méylotn Beppokpacia Aettoupyiag
Wall thickness 1,00 (mm) 1,00 (mm) Mdxog ToWHaTtog
Weight 116,0 (gr/m) 123,0 (gr/m) Bdpog
Beneficial area(per meter) 0,11674 (m?) 0,13447 (m?) QEENLUN €TILEAVELD (QVA PETPO)
Packing (roll) 100 (m) 100 (m) Yuokeuaota (poAou)
Color Black - Maupo Black - Maupo Xpwpatiopog
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PACKING - TABLE OF COIL DIMENSIONS / ZYZKEYAZIA - NINAKAZ AIAZTAZEQN POAQN

LDPE / HDPE HDPE 80 (Hydropal)
@ Lepgth Int. Di’ameter Ext. Djameter Height Colls on pallet ) Lepgth Int. Di’ameter Ext. D’iameter I:ieight Coils on pallet
Mrkog Eo. Atapetpog EE. Audpetpog  Yiog i Mrkog Eo. Atdpetpog EE. Audpetpog  Yipog MaAstomoinan
(mm) (m) (cm) (cm) (cm) (mm) (m) (cm) (cm) (cm)
12(ope) 300 40 66 24 15 16X2,0 100 42 66 14 24
16(opg) 50 35 53 15 30 18X25 100 42 72 14 22
16(opg) 100 42 61 15 20 20X3,0 100 42 72 17 18
16(White) 100 35 58 15 20 22X3,0 100 42 74 17 20
16(Super-pal) 250 42 71 24 15 25X3,0 100 55 87 22 7
16(Drip-Pal) 300 42 76 24 15 28X3,1 100 55 91 22 7
20(Lope) 50 35 57 15 22 32X3,0 100 55 97 22 7
20qope) 100 42 69 15 16
20(white) 100 35 68 15 12 : .
bl S - o o e PE / PVC (Microtubes - ZwAnvaxkua)
20(Super-pal) 250 42 86 24 15 @ Length  Int. Diameter Ext. Diameter Height Coils on pallet
20(HDPE) 300 42 88 24 1 Mnkog Eo. Atapetpog EE. Atdpetpog  Ygog MaAetomolnon
25(LDPE) 50 55 78 15 11 Gm) | (@, (cm) (cm) (cm)
25(LDPE) 100 55 86 20 10 3 500 20 32 10 80
25(LDPE) 250 55 111 24 8 4 100 20 24 10 120
25(LoPE) 250 55 111 24 8 4 500 20 37 10 48
32(LoPE) 50 65 94 15 9 > 500 20 39 16 36
32(LoPE) 100 65 100 24 7 57 100 20 32 10 120
32(LoPE) 200 65 113 30 7 57 500 20 42 16 36
32(L0PE) 250 65 132 30 7 6 100 20 32 10 120
32(LopE) 500 80 142 50 - 6 500 20 42 16 36
40(HDPE) 100 120 143 27 - 7 100 20 32 10 120
40(HDPE) 300 120 180 38 - 7 300 20 37 17 36
50(HDPE) 100 125 173 27 - 7 500 20 43 16 36
63(HDPE) 100 172 235 33 - 12 250 20 60 20 12
75(HDPE) 100 177 240 40 5
90(HDPE) 100 200 260 48 - HDPE 100 (Geopal)
110(HDPE) 100 245 312 53 -
125(HDPE) 100 245 322 53 - 4 k/?r?féz Iligt..Athurgfl;ng E)E(F‘A?ATET%SE HYE:LgOT |£|: gixlzr%rﬁg?#g;
(mm) (m) (cm) (cm) (cm)
25 100 42 66 14 24
28 100 42 72 14 22

Int. Diameter
Eo. AtdpeTpog

Ext. Diameter
EE. Atdpetpog

12 & palaplastgr @) palaplast @) palaplastSA palaplast




@ Palaplast

TABLE OF CHEMICAL RESISTANCE (PE)

CHEMICAL SUBSTANCES materiaL  TEVR'C CHEMICAL SUBSTANCES maTeRIAL  TEMP'C
ACETIC ACID ws.100% o2 B P 3 HYDROGEN SULPHITE A
ACETIC ANHYDRID PFE e IRON TRICHLORIDE e
ACETONE 100% T KETONES ol IO
AMMONIA GAS T B MERCURY e
AMMONIA LIQUID 100% L - METHANOL i B
ANIMAL-VEGETABLE OILS oA L METHYLCHLORIDE F
BEER o MOLASSES s I
BENZENE - L L NAPHTHALENE I
BORAX S By NITRIC ACID 50% e B
BORIC ACID . S S NITROBENZENE O I
BUTANOL L NITROUS FUMES e AR
CARBON DIOXIDE A S MINERAL OILS A I
CARBON MONOXIDE T OZONE R
CARBON TETRACHLORIDE P - PARAFFIN OIL e I
CHLOROACETIC ACID P - PETROL il
CHLOROFORM T PHOSPHORIC ACID WS.50% o0t A A A
CHROME ACID W.S. 50% A R S PHOSPHORIC ACID W.S.85%  ore A o
CITRIC ACID A T POTASSIUM BORATE  W.S.1%  rore A A 4
CRUDE OIL T POTASSIUM BROMIDE et A
DEXTRIN e T S POTASSIUM HYDROXIDE A
DICHLOROETHANE T PROPANOL el B
DICHLOETHYLENE e PROPYLENE GLYCOL e
DIESEL OIL P _— SATURATED SALT SOLUTION el AR
DIETHYL ETHER .- SODIUM CARBONATE e I
DRY CHLORINE .- SODIUM CHLORIDE ~ W.S.50%  ,ooc  » o ¢
ESSENTIAL OILS R SODIUM HYDROXIDE e
ETHYL ALCOHOL 96% L SODIUM HYPOCHLORITE o O S
ETHYLACETATE N STARCH F
FENOL T Er— STEARIC ACID i A
FORMALDEHYDE W.S. 40% e SULPHUR DIOXIDE [
FORMIC ACID e N . SULPHURIC ACID ws.40% o A A A
FRUIT JUICES L S SULPHURIC ACID 98% e e B
GALACTIC ACID L SULPHUROUS ACID IORE A
GLUCOSE e TANNIC ACID WS.10% e A A A
GLYCERINE e L TARTARIC ACID DrE A A
HYDROCHLORICACID ~ W.S. 36% T TETRACHLOROETHANE S
HYDROGEN e TOLUENE e
HYDROGEN BROMIDE ~ 50% S TRICHLOROETHYLENE P I
HYDROGEN PEROXIDE  W.S.90% ‘ot % A ¢ UREA WS.33%  one o n

A : Excellent Resistance B : Limited Resistance C: No Resistance W.S.: Water Solution
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MINAKAZ ANTOXHZ PE ZE XHMIKEZ ENQZEIZ

ONOMAZIA vako  OFPMLC ONOMAZIA vao L OFR o
AIGEPIA EAAIA o MEAASSA B e
AIGYAIKH AAKOOAH 96% S .. MMYPA -
AKETONH 100% Y MYPMHTKIKO OZY T
AKETONH IXNH e N S NAGOAAINH I
AAMH KEKOPESMENH o NITPIKO OZY YA50%  powe o o o«
AMMQNIA AEPIA A S NITPOBENZOAIO T
AMMQNIA YTPH 100% T Bm— NITPQAEIZ ATMOI T —a —
AMYAO T OZON AL ———
ANGPAKIKO NATPIO A S OZEIKO OZY YA100%  pore s s .
ATOPPYTANTIKA S - OZEIKOZ AIOYAESTEPAS T
BENZINH - OPYKTEAAIA -
BENZOAIO e OYPIA YA33% ok
BOPAKAY O MAPAGINEAAIO T
BOPIKO KAAIO Y.A 1% L METPEAAIO APTO L
BOPIKO OZY - METPEAAIO NTHZEA T ——
BOYTANOAH AT MPOMANOAH P
BPQMIOYXO KAAIO A A MYPITIKO NATPIO T
FAAAKTIKO OZY S N .- STEATIKO OZY e
FAYKEPINH A TANNIKO OZY YA10% o R R
FAYKOZH - TEPEBINOEAAIO (NETI) T
AE=TPINH Y.AK 18% - TETPAXAQPANGPAKAS i —
NAIOYAAIQEPAS S L YAPAPTYPOS I E——
AIOEIANOPAKAS e S . YAPOBPQMIO 50% T
AIGEIQAES NATPIO e YAPOrONO AL
AIOZEIAIO ANOPAKOS L YAPOGEIO -
AIOZEIAIO OEIOY S YAPOXAQPIKO OZY YAa36% oo A oh ¢
AIXAQPOAIGANIO L, YAPOXAQPIO AEPIO e B
AIXAQPOAIGYAENIO S - YMIEPOZEIAIO YAPOTONOYY.A. 90% /072 A~ ¢
AIXPQMIKO KAAIO Y.A. 40% L — YMEPXAQPIKO OZY YA 20% o A A S
EAAIA ZQIKA - OYTIKA S YTOXAQPIQAES ATBESTIO T
OEIIKO O=Y Y.A. 40% L YTOXAQP. NATPIO (XAQPINH) e
OEIIKO O=Y 98% - ®AINOAH -
OEIIKO O=Y ATMIZON S ®OPMAAAEYAH Y.A. 40% s E—
OEIQAES OZY S PQTPOPIKO OZY YA.85% P A A4
KAYZTIKO KAAIO (MOTAS3A) o 28 XAQPIO AEPIO ZHPO -
KAYZTIKO NATPIO (EOAA) A XAQPIQAES. NATPIO e
KETONEZ C XAQPO®OPMIO e —
KITPIKO OZY C .- XPQMIKO OZY YA50% P S C €
MEGANOAH R . XYMOI ®POYTON e —

A : MA\npng Avtoxny B :TMeploplopévn Avtoxry C€: Aev ouviotatat Y.A.:YSatiko StdAupa  Y.A.K. : YSatikd SLAAUHA KEKOPECHEVO
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METHOD OF PIPE PRODUCTION PE, PP & PVC

Pipes are produced by an extrusion method. The raw material is fed through a hopper (2) into an extruder (3) which is powered by an
electrical motor (1). The electrical resistances (4) which are located around the extruder help to heat the raw material (granules) (2) which
melts at (PE:220 ©C, PP:200 OC, PVC:185 ©C) and through a screw is pushed into the head (5). The head determines the characteristics of the
pipe (outer diameter & thickness). The shaped tube is inserted into the vacuum bath (6) and then into the cooling bath (7) for characteristic
stabilization. The exit of the pipe to the spool (10) is succeeded with the help of the pulling device (9) after they have first been printed at the
outer surface of the pipe the product details, country of origin, company name, date of production etc using a printing machine (8).

Today, for safety reasons, such machines are equipped with auxiliary components such as scanners, cameras etc providing a better control of
the production process thus reducing errors to the minimum. The size of the machine and its components (hopper, screw, vacuum and
cooling baths, spool, etc) determine the range of sizes of the pipes that can be produced by each machine.

CONNECTING METHODS OF PIPES PE80 & PE100
MECHANICAL CONNECTION WITH COMPRESSION FITTINGS

In this method, connection is achieved with plastic compression fittings 10 & 16 atmospheres or by using metallic fittings for
pressures higher than 16atmospheres. Plastic fittings are produced from special raw materials offering excellent properties
in mechanical stressand maximum resistance to corrosion that may suffer during operation. These fittings have an operating
pressure up to 16 atmospheres and can support pipes of maximum diameter up to 125mm. Metallic fittings are
mostlyproduced by brass, offering excellent properties in mechanical stress but minimum resistance to corrosion when they
have an underground application. These fittings have an operating pressure range from 16 atmospheres and above and can
support pipes of maximum diameter up to 125mm.

During connection (image 1), sealing is achieved by a special rubber gasket O-Ring (2) which embraces the outer surface of the
pipe. O-ring is tightened on the pipe with the help of the thrust ring (3) which is pressed axially by the clinching ring (4). This
clinching ring (4) helps also the pipe remain it's position by penetrating to pipe’s surface using the perimeter spurs. Finally,
connection of the fitting to the pipe is completed by screwing the nut (5) onto the body of the fitting (1), thus securing the pipe
inside. Above connection should be done using special tools (screw wrenches (image 2), hydraulic crabs, chain crabs or
strapcrabs. Caution, for the smooth entry of the pipe into the fittingwe must chamfer the pipe in order to avoid to wrinkle or
hurtthe O-Ring. Before inserting the pipe, both O-Ring and pipe must be lubricated to accomplish a secure installation.

Image 1 Image 2

A oo 11 (0 4 O W
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CONNECTING METHODS OF PIPES PE8SO & PE100

BUTT-FUSION

General rules of butt-fusion

« Do not perform butt welding at temperatures out of range -10 °Cup to + 40 °C.

* Buttwelding procedure should be carried out from specialized - certified persons

» Donotweld pipes of different SDR and pipes of different material category (eg PE80 with PE100).

* Followinstructions and rules according to standard for welding procedure.

* Since high temperatures are applied in butt welding procedure, take all necessary precautions and safety measures (gloves etc)

Draw 1

P1=P5

P2

PR U P PR P

t1 t2 t3 t4 t5

Explanation of Draw 1

P1 = Pressure required for bread thickness (bar).

P2 = Pressure required for sufficient and proper heating of the pipes (bar).
P5 = Pressure required during cooling (bar).

t1 = Time necessary for bread thickness.

t2 = Time necessary for sufficient and proper heating of the pipes (sec).

t3 = Maximum time for change - remove heating plate (sec).

t4 = Maximum time for pipe connection and applying pressure (sec).

t5 = Time necessary for cooling (min).

NOTE: Butt-fusion procedure must be made according to standard I1SO 12176-1

Bread Thickness

Pipe dimension B - (mm)
40mm - 160mm 2-5mm
180mm - 250mm 3-6mm
280mm - 315mm 3-7mm
355mm - 630mm 4-10mm

R— B —

A ||

Acceptable connection of pipes
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CONNECTING METHODS OF PIPES PE8SO & PE100
ELECTRO-FUSION

In this method, the welding is achieved by the simultaneous melting of pipe and fitting. To accomplish that, a special device (image 4) is
providing a low voltage current (38 -42 Volt) which is passing through copper wires inside the body if the fitting (image 3). Heating time is
depending onthesize and SDR of relevant pipe. Each fitting has a special barcode label which helps the quick input data parameters for fusion
process in the machine using machine’s scanner. Welding fusion should be carried out in a dry environment protected from humidity, air
currents and in temperature range between -10°C and +40 °C.

Welding fusion process should be made from specialized - certified persons.

Welding fusion procedure:

1. Mark the depth of the male component (pipe or fitting) that will insert into female fitting.

2. Scrape the entire perimeter of the male component (pipe or fitting) with a special tool (scraper) and create a 45° angle at the edge of
forehead.

3.Cleanwith a special fabric (without fluff) all surfaces to be welded using detergent such as ethylmethyl-ketone.

4. |temsto bewelded mustbe placedin clamp aligners to avoid dangerous mechanical stress.

Image 3

General rules of electro-fusion

1. Do not perform fusion attemperatures out of range -10°Cup to + 40 °C.

2. Fusion procedure should be carried out from specialized - certified persons

3. We can apply electro-fusion to pipes with different SDR & and different material categories (ex. PES80 with PE100) taking into
consideration network’s conditions.

4. Follow strictly the instructions referred in the Standard and in the manual of the machine.

INSTRUCTIONS

Pretreatment of pipes and fittings

- Cutthe ends of the pipes vertically using a special cutting tool.

- Check the outside diameter of the pipe with a caliper, to be inside the limits specified by the standard.

- Check the ovality of the pipe with a caliper, to be inside the limits specified by the standard (if not, we can correct the ovality using a special

tool. Ovality is a significant factor that affects the insertion of the pipe into the fitting and contributes to the success of the fusion by evenly

distribution of the molten material.

- Measure the depth of the fusion fitting in order to mark relative length on pipe to be scraped by a special tool (scrapper) to remove
surface oxidation

- Clean both surfaces of pipe and fitting to be welded using a special liquid.

-Insertboth pipesin to electro-fusion fitting checking that they have been installed properly.

- Attach both pipes to special aligners and start the fusion procedure Electro-fusion process.

-Ifgeneratoris used as a power supply, voltage mustfirst be stabilized before connecting the electro-fusion machine.

-Switch on electro-fusion machine.

-Select option (scanner)

- Place the two terminal pins of the machine to relative terminals of the fitting.

-Scanthebarcode placed on thefitting. If datainformation is correct we start the fusion procedure (Automatic data entry).

- After fusion process has ended, we visually inspect the 2 slots located on the top and near the pin adaptors of the fitting to confirm
that molten material has come out.

- Finally we remove machine’s pin adaptors without moving fusion joint parts.

Electro-fusion machines have also other features such as manual data entry, memory of fusion data etc.

5. Since electro-fusion machines are electrical operated, all safety measures must be taken. Welding process by fusion must be carried

outaccordingto the standard (ISO 12176-2).
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CHARACTERISTICS OF PIPES PE80 & PE100
1. CHARACTERISTICS CALCULATIONS OF PIPES PE

Basic characteristics of PE pipes such as PN, MRS, S & SDR depending on the type of raw material (Table 1)

PN= (Maximum)Nominal Pressure.
MRS= Minimum Required Strength.
S=Pipe Series.

SDR=Standard Dimension Ratio.

Below formulas help us calculate basic characteristics of PE pipes.

Table 1
1% | NOMINAL PRESSSURE
1) PN = or PN = 200, (1.1) NOMINAL PRESSSURE
S SDR-1 SDR S PE 80 PE 100
bar bar
MRS 41 20 3,2 4
2 =— (1.2
om0 33 16 4 5
26 12,5 5 6(6,4)
d 21 10 6(6,3) 8
3) SDR=25+1 or SDR=-— (13) 17,6 83 ) )
Where: Y 683 180 11205
65 =Design Stress. 13,6 : ,
C =Design Coefficient. n 5 12,5 16
s= WallThickness of Pipe. 9 4 16 20
d =External Diameter Pipe. 74 32 20 25
6 2,5 25 -
Safety factor of pipes under pressure forwater conveyance C=1,25 *Note: Cells marked (-) are not included in the International Standard
o = MRS
T C

For pipes PE 80 (MRS=8,0) 05=8,0/1,25=6,4 &for pipes PE 100 (MRS=10,0) o5 =10,0/1,25=8,0.

Using formula 1 (PN=100s/S) we calculate the PN (Nominal Pressure) of the pipe:
Example: Pipe PE 100 and Pipe series S=10 the (Maximum)nominal pressureis PN=8.
For different pressures of pipes PE 80 & PE 100 with safety factor C=1,25 and water temperature 20 °C please check table 1.

We can calculate the SDR or s (pipe wall thickness) using formula 3 (SDR=d/s):

Example: Pipe PE 80 PN 6atm, if we know the diameter and the wall thickness we can calculate SDR. For example, pipe D125 with wall
thickness 6mm the SDRis : 125/6=20,8(21). Knowing the SDR and the diameter of the pipe we can calculate the wall thickness of the pipe as
follow: 125/21(20,8)=5,95(6mm).

*Note: Above calculations are according to International Standard: EN 12201-2:2011 &1SO 8779.

CHARACTERISTICS OF PIPES HDPE
2. CALCULATION OF WATER HAMMER

Water hammeris a phenomenon thatoccursin hydraulic networks when velocity in the conduit changes abruptly when any of
the following occurs:

e Sudden opening or closing of avalve.

e Pump stop or start.

« Sudden closing by an automaticvalve.

« Evacuation of air from the network.

« Filling or emptying water of a network.

» Whentransporting hydraulic masses, special in big networks.

The result of the above is the abrupt change of flow or abrupt interruption of water in the network and near that point the
velocity of water is zero, the kinetic energy is transformed into dynamic and is released at high values by increasing the
pressure. Theincrease and decrease of these values are transferred in the form of vacuum waves first and then overpressure.
These developing forces are quite strong and dangerous for all hydraulic networks with catastrophic results as they can cause
the break of the pipeline
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CHARACTERISTICS OF PIPES HDPE
2. CALCULATION OF WATER HAMMER

The duration of the underpressure and overpressure waves is called critical time. The most important factors that determine the critical time
are, the length of the network, the size and the material of the pipeline, the flow and the slopes of the ground. For effective protection of the
network from hydraulic hammers relative check valves should be installed, where they will able to detect both vacuum and overpressure
waves, and depending on the critical time, manage their opening or closing.

According to Allievi, the velocity of the wave propagation in the conductor can be calculated from below formula:

2xL o= g
u= (2) 1 (2.1
a 1 D
EX|— + — [x — xf
E, E, s

where:(2)
u=time required for the pressure wave to reach the valve positionin relation to the operating time of the check valve T.
L=pipelength

a=transmission velocity of the wave in m/sec

where: (2.1)

a=transmission velocity of the wave iE m/sec
g=acceleration ofgravity(9,8é m/se% ,45° latitude)
Ev=water elasticity (2,08 X 10~ Kg/m")

€= specificweight of water Kg/m

D=innerdiameter of the pipeinm

s=wall thickness of pipeinm 3
Eo=measure of pipe elasticity in Kg/m

f=(f=1,25-p) for free conduits and (f=1,0) for anchored conduits
p=Poisonratio. In case of PE=0,4

Ifthe time of the valve handling T is less than time u, then the maximum overpressure is calculated from the Joukowsky formula

axV
AP = (2.1.1)
g

where:

AP =maximum overpressureinm.
a=transmission velocity of the wave in m/sec.

AV =velocity changein m/sec.

g=acceleration of gravity (9,81 m/sec’, 45° latitude)

Ifthe time of the valve handling T is more than time u, then the maximum overpressure is calculated from the Micheaud-Marchetti formula

2xL v
= — (212
AP g XT ( )

where:

AP =maximum overpressureinm.

a=transmission velocity of the wave in m/sec.

AV =velocity changein m/sec.

g=acceleration of gravity (9,81 m/secc’, 45° latitude).
T=time of valve handlingin sec.
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CHARACTERISTICS OF PIPES HDPE
2. CALCULATION OF WATER HAMMER

Example

Pipe PE100 with external diameter 110mm and wall thickness 10mm. The water hammer is to be calculated when water velocity is 1,5m/s,
and considering that at distance of 1200m from the tank there is a valve with a switch-off time of 3sec.

Free conduit

Using formula (2.1) we calculate the transmission velocity of the wave (a).

9,81
o= =312,6 m/sec

L 009 (1.25-04
1000 x | >5e70 * oaxior | X 0,01 X (1:25:04)

From formula (2) we calculate (u).

~2x1200

3126 /%7

Since u=7,67sec means that u>T, therefore we apply formula (2.1.1).

_3126x15 )
=T o8 47,8mn 4,8 atm

Anchored conduit

Using formula(2.1) we calculate the transmission velocity of the wave (a).

9,81
a= =289,2 m/sec

1 1 0,09
1000 x| > Gexio° * 08x10° |* 0,01 X!

From formula (2) we calculate (u).

2x 1200

2802 o3

u =
Since u=8,3 sec means that u>T, therefore we apply again formula(2.1.1).

_ 289,2x1,5

AP = 9,81 =442mn 4,4 atm
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CHARACTERISTICS OF PIPES HDPE
3. CALCULATION OF PRESSURE LOSS

For the proper operation of every water transmission network, the pressure losses due to friction created during water flow inside the
pipe, must be calculated. For these calculations following formulas are used:

According to Darchy-Weisbach, the pressure head loss can be calculated from below formula:

A v
1= (5] o

Where:
J=Pressurelossinm/m.
A= Coefficient whichis calculated from below formula (White-Colebrook):

1 N K 2,51 (3.2)
V—T —-ZIOng 3,7xD + Re XVX

Where:

D=Internal diameter of the pipeinm.

k= Roughness coefficient of internal walls of the conduits in mm. (For conduits with internal diameter up to 200mm k=0,01and for bigger
diameters k=0,05).

Re=Reynolds number calculated from below formula:

Re = VxD (3.3)
\'

Where:
V=Avarage water velocity in m/sec.
v=Kinematic viscosity in m*/sec which is calculated from below formula (Poiseuille).

0,0178
100 x(1+0,0337 x T) +(0,000221 xT° ) (34

V=
Where:
T=Temperature of water °C.

Water supply can be calculated from below formula:

mxD*xV

Q="

) (3.5)

Alsowe can calculate the pressure loss from below formula (Hazen-Williams):

Q 1,852 Table 2
1,21 x 10’2[— x D*¥ .
c Type Material C
AP = L (3.6)
100 PE 140
PVC 150
Galvanized iron 120
Where: Copper 140
AP =Pressure loss in m (in relation with the length of the pipe L). Steel 110
Q=Water supplyin It/sec. Asbestos 140
C= Coefficient (140 - Table 2) Castiron (new) 130
D= Internal pipe diameter in mm. Castiron 10 years old 113
L= Conduit length in m. Castiron 20 years old 100
Castiron 30 years old 93
*Note: Ifthe conduitisinclined, then we must take into consideration the Cast iron 40 years old 83
losses due toinclination( positive or negative inclination). e —— 140

For the correctunderstanding please check example below
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CHARACTERISTICS OF PIPES HDPE
3. CALCULATION OF PRESSURE LOSS

Example
We want to convey 33 m’/h of water to a distance of 123m with positive slope (uphill) 2% using a pipe PE 80 diameter ®90 6 atm. Before
applying the formula we have to calculate:

A)Inside diameter of the pipe. From page 7 we have a wall thickness of 4,6mm, therefore 90 - (4,6x2)=80,8mm.
B) The flowin It/sec therefore (33 x 1000)/3600=9,166 It/sec.(1m>=1000 It) & (1h=3600sec)

Using formula (3.6) we calculate AP

1,852

91 o7
1,21 x 10”[140 ] x 80,8

AP = x 123 =4,29m
100

Incline of 2% at 123m means (2x123)/100 or0,02x123=2,46m.

Since we have uphill, we add it to pressure losses. Therefore, in order to convey water of 33m*/h using a conduit ®90 PE 80 6atm at 123 length
uphill 2% the total pressure loss is AP=3,99+2,46=6,45m.

YNOAOIIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE80 & PE100

4. FLOW BY GRAVITY
4.1 FULL FLOW

Velocity in conduits with free flow or flow bt gravity is calculated from the below formula:
V=R xS xK, (41.1)

Where:

V=Water velocity in m/sec

S=Conduitslope %in(m)

K., = Stickler's constant which for PE pipes has avalue of 110.
R.=Hydraulicradiusin (m) calculated from below formula:

Wet Cross-Section o

Re= Length of Wetted Perimeter | Ri= T (41.2)

In case of full flow:

xR’ R
Ro=——=— (413
2XTXR 2 ¢ )

Where:
R=Internal radius of the conduitin (m)

Example
We need to find the velocity and flow of a conduit PE100 with external diameter 90 mm and wall thickness 8,2 mm.
The conduithas anincline of 2%.

R=(D-2*s)/2 =(90-2x8,2)/2=73,6mm1}0,0736m
From formula(4.1.3) we calculate Ro=0,0368/2=0,0184m

From formula (4.1.2) we calculate: Pipe cross section A=TtR*=3,14x0,0368= 0,00425m*&
Length of Perimeter awash IN=21R=2x3,14x0,0368=0,2311m

R,=0,00425/0,2311=0,0184m
Using formula(4.1.1) we calculate:

V=0,0184"?x0,02"”x110=0,06969x0,14x110=1,07m/sec

nxD*xV
Fromformula: Q= —a

Q=(3,14x0,0736/2*1,07)/4=0,00454m*/sec=16,37m’/h.
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CHARACTERISTICS OF PIPES HDPE

4. FLOW BY GRAVITY
4.2 PARTIAL FLOW - H>R

Partial flow is when conduit is not full of water. In this case we use the following folmulas:

When H>R (Draw 1)

6=-2xouv”x( HF'{R) 4.2.1)

Draw 1 /\

Where:
0= angle 6 in (rad).
H= Height of water flow in (mm)
R= Radius of internal diameter of pipe
H
Wet cross section (A,.,) is calculated from below formula:
R

N\

A, =Tix Rz-;— xRx(®-nu®)  4.2.2)

uyp

Where angle 6 in (rad).
The length of the wetted perimeter is calculated from below formula:

Ls=(@2xTxR)- (Rx9) 4.2.3)
Example

We need to find the velocity and flow of a conduit PE100 with external diameter ®125 mm and wall thickness 7,4 mm.
The conduit has an incline of 1% and flow height inside the conduit of 90mm.

From the formula (4.2.1.) we calculate:
B=-2*cos” *(90-55,1/55,1)=1,77

From formula (4.2.2.) we calculate:
A,=3,14%0,0551%- 1/2*0,0551% *(1,77-sin(1,77))=0,00834m*
From formula (4.2.3.) we calculate:
Ls=2#*3,14*0,0551-0,0551*1,77=0,249m
From formula (4.1.2.) we calculate:
R.=0,00834/0,249=0,335m

From formula (4.1.1.) we calculate:
V=1,14m/sec.

From formula (3.5) we calculate:

Q= 1,14*0,00834=0,0095m*/sec=34,4 m*/h.
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CHARACTERISTICS OF PIPES HDPE

4. FLOW BY GRAVITY
4.3 PARTIAL FLOW - H<R

When H<R (Draw 2)
Draw 2
N\ -
B:ZXOUV"X( R-H ) (4.3.1)
Where:
0= angle B in (rad).
H= Height of water flow in (mm)
R= Radius of internal diameter of pipe
Wet cross section (A,.)is calculated from below formula: — ¢H

A, :;— xRex@®-nu®) 432

Where angle8in(rad).

The length of the wetted perimeter is calculated from below formula:
Ls=Rx® (433)

Example

We need to find the velocity and flow of water in a conduit PE100 with external diameter @125 mm and wall thickness 7,4 mm.

The conduithas anincline of 1% and flow heightinside the conduit of 40mm.

From formula (4.3.1.) we calculate:

B=2*cos" *(40-55,1/55,1)=2,59

From formula (4.3.2.) we calculate:

A,=1/2%0,0551°*(2,59-sin(2,59))=0,0032m*

From formula(4.3.3.) we calculate:

Ls=0,0551%2,59=0,143m

From formula(4.1.2.)we calculate:

R,=0,0032/0,143=0,0219m

Fromformula(4.1.1.)we calculate:

V=0,86m/sec.

From formula (3.5) we calculate:

Q=0,86*0,0032=0,00277m*/sec=9,7 m’/h.

24 & palaplast.gr @ palaplast @ palaplastSA palaplast




@ Palaplast

CHARACTERISTICS OF PIPES HDPE
5. WORKING PRESSURE ACCORDING TO TEMPERATURE

In all type of conduits, the increase of temperature has a negative effect on their operating pressure. The allowable operating pressure
according to temperature is calculated from the following formula (up to 40°C):

PFA=f xf,xPN (5.1) Table 3
where: Temperature (°C) f,
PFA= Maximum operating pressure in atmosphere (atm). 20 1
f.= Coefficient depending on temperature (table 3). 21 0,99
fi= Coeffic.ient depending oh qu.uid.transferred (wgter=1 ). 2 0,97
PN= Nominal pressure of pipe (indicated on the pipe). 23 0,96
Example 24 0,95
We have a PE100 pipe with nominal working pressure PN12,5 atm (at 20°C) and we need 25 0,94
the maximum working pressure if temperature of water reaches 37 °C. 26 0,92
27 0,91
PFA=f. x f,x PN 28 0,90
29 0,88
where: . 30 0,87
: ?’78 670 31 0,86
PN =12,5 atm =2 0,84
33 0,83
PFA=0,78 X 1X 12,5=9,75 atm. 34 0,82
35 0,81
36 0,79
37 0,78
38 0,77
39 0,75
40 0,74
Table 4
Temperatur'e Years of operation
Oepuokpacia ; PN 4 PN 6 PN 10 PN 12,5 PN 16 PN 20 PN 25 PN 32
) Etn Aewtoupyiag
5 5,0 7.9 12,6 15,7 20,2 25,2 31,5 40,4
10 4,9 7,8 12,4 15,5 19,8 24,8 31,0 39,0
10 25 4,8 7,6 12,1 15,1 19,3 24,2 30,2 38,7
50 4,7 7.5 11,9 14,8 19,0 23,8 29,7 38,0
100 4,6 7.3 11,6 14,6 18,7 23,3 29,2 37,4
5 4,2 6,6 10,6 13,2 16,9 21,2 26,5 33,9
10 4,1 6,5 10,4 13,0 16,6 20,8 26 333
20 25 4,0 6,4 10,1 12,7 16,2 20,3 25,4 32,5
50 4,0 6,3 10,0 12,5 16,0 20,0 25,0 32,0
100 3,9 6,1 9,8 12,2 15,7 19,6 24,5 31,4
5 3,6 5,6 9,0 11,2 14,4 18,0 22,5 28,0
10 3,5 55 8,8 11,0 14,1 17,7 22,1 23,3
30 25 34 54 8,6 10,8 13,8 17,2 21,6 27,6
50 3.3 5,3 8,4 10,6 13,5 16,9 21,2 27,1
5 3,0 4,8 7.7 9,6 12,3 15,4 19,3 24,7
10 3,0 4,7 7,6 9,5 12,1 15,2 19,0 24,3
40 25 2,9 4,6 7.4 9,2 11,8 14,8 18,5 23,7
50 29 4,5 7,2 9,1 11,6 14,5 18,2 233
5 2,6 4,2 6,7 8,3 10,7 13,4 16,7 21,4
50 10 2,6 4,0 6,5 8,1 10,4 13,0 16,2 20,3
15 2,3 3,7 5,9 7.4 9,5 11,5 14,8 19,0
60 5 1.9 3,0 4,8 6,0 7.7 9,7 12,1 15,5
70 2 1,5 2,4 3,9 4,9 6,2 7.8 9,8 12,5
EN 12201-2
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CHARACTERISTICS OF PIPES HDPE
6. THERMAL LINEAR EXPANSION

Polyethylene as athermoplastic material shows linear expansion when temperature rises. Great care must be taken in the design of networks
whenthere are significantchangesin the temperature.

The following diagram (1) shows the percentage of linear change AL in relation to temperature fluctuation AT.
Thermallinear expansion according to temperature is calculated according to the following formula:

AL=axLx(T,T) (6.1)

Diagram 1
Where:
AL=Linear expansion of the pipe in (mm)
L=Length of pipein(m) .
a= Coefficient of thermal expansion 0,20mm/(m°C)
T,=Final temperature in (°C) 5 -
T,=Initial temperature in (°C)
T 10-
<
Example: 5 = N ~
" . - . ' - NN
We need to find the thermal linear expansion of a conduit @ NN
. . oo 11N WMLLR LMY AN AN
PE100 with length of 160m when maximum temperature R e e ~
. 0 P . 0 < TIV LV VAN NS SES S S NS S S, =
is 50 °Cand minimum temperatureis 20 °C. v} e S ]
[J) 25_ IHIEEHAARAIARVR R AR Y =
ful I TANAWAY \ AMMVYLAN AN, +
= I HAEEHLARVALAL QAR AR AN b0
L=160m © T L B R e N 5
E 30- I| ‘\ ‘\ \ ‘\ \\ \\\\\ \\\\\ \\ \\\ AN ;
[o ‘I ‘I ‘\ ‘\ \\ \\ \\ \\ \\\ N \\\\ \\\ \\\ Q.
o E 1N\ AN WAWAY AN AN \‘ SN o
c1=0,20mm/(m C) ﬂ 35 - Y W W VA N NS Y NSRS
U1 VIV N \ AN VAN AN SN S N\
2\ 41\ 6\ 8 N 10 Y 12N 14N] 76N [18N\[20m
0, 40_ 1 ‘\ ‘\ \\ \\ \\ \\ \\ \\ \\ \\ \\\ \\ \\\‘ \\\
T2=50( C) \ \ \ AV AR WAV AN AN ~
1 \ \ AN N\ N\ AN SN
1 N VI NI NS SNTS N AN AN
45 - AR AN -

1 | | | | | 1 1 | |
0 5 10 15 20 25 30 35 40 45 50 55 60

Linear expansion - AL (mm)

T,=20(°C)

From formula (6.1) we calculate:
DL=160x0,20x(50-20)=0,96m

CHARACTERISTICS OF PIPES HDPE
7. BEND RADIUS OF COIL

Bend radius of coil is the minimum inside radius of a coil according to the standard (12201-2:2011).
Bend radius is calculated from the following formula.

_ (18 x Dnawy) (71)

Ryonr = Draw 3
2

Where :
R.;= Bend radius of coil
Dn,,..= Inner diameter of pipe

Example

Pipe @125mm 3™ generation (PE100) 16 atm, with wall thickness 11,4mm has
aminimum bend radius of coil:

Re = (18 XDn,.)/2.
Dn,,.= 125-(2X11,4)=102,2mm

R =(18X102,2)/2=919,8mm ~ 920mm.

26
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MEOGOAOZ MAPATQrHz zQAHNQN PE, PP & PVC

Ol owARveg Tapdyovtal Pe TtV péBodo tng e&éAaonc. H ipwtn VAN amo to Xwvi (2) ELoEpYETaL OToV XWPo Tou e&ghaotrpa (3) o omolog
Ttalpvel kivnon armoé tov nAektpokntrpa (1). Ot avtlotdoelg (4) TTou BplokovTtal TEPLUETPLKA ToU eEeAaotr)pa Beppatlvouy Tn Tpwtn VAN
(KOKKOL) (2) n omola Atvel og Beppokpaata (PE:220 °C, PP:200 °C, PVC:185 °C) kal otnv ouvéyela We tnv BoriBela tou e€ehactripa (koxAla)
wBeltal oTov YWpo TN KEWYAANG Kat tng HRTPag (5). Ekel kaBopidovtat Kat Ta XapaKTnpLOTKA Tou owArnva (EEWTepikr SLAPETPOG & TTAX0G).
TTNV OUVEXELD O SLAHOPPWHEVOG CWANRVAG UTIAlVEL 0TO PTIAVLO KeVOU (6) KAl PETA ota prtavia YUENg (7). H €£080¢ Tou owArva Tpog tnv
avépn (10) yivetat pe tnv BonrBeta tou TpafnyTikol (9) kAl £QOCOV £X0UV avaypael TPV 0TNV €EWTEPLKN ETILPAVELA TOU CWANVA, Ta
otolxela tou Ttpolovtog padl pe KAmoLla GANA OTIWG: XWPa TTapaywyng, etatpia, NHepopnvia mapaywyng K.d. Je Tnv Bor|BeLa Tou EKTUTIWTLKOU
HNXQVAHATog (8). PEPA AUTA TA PNYavhpata SLaBeTouv yla AOyoug ao@aAeLag EAEyxouU, BonBnTika Eaptrpata OTwG OKAVEP, KAUEPEC K,
yla TOV KAAUTEPO EAEYXO TNG TIAPAYWYLKNG Sladikaolag, HELwvVovTag £Tol ta AdOn oto eAdyLoto. To péyeBog tng pnxavng o OAd ta otasdla
™G Tapaywylkng dladikaotag (xwvi, koxAlag, Ke@aAr, pmdvia kevou kat Yugng, tpafnxtiko kat aveépn), kabopilel ta peyedn tou
OWANVA 0€ SLAPETPO KALTIAYOG, TIOU UTTOPOUV vaTtapayxBouv g KarmoLa pnyavr.

TPOMOI ZYNAEZHZ ZQAHNQN PE8O & PE100
MHXANIKH ZYZ®IZH ME KOXAIQTA EEAPTHMATA

YTV TEPLTTWOon autr, ol CUVSECELG yivovtal e KOYALWTA €Eaptrpata Kataokevaopéva amd mAactikd 10 ) 16 atpoo@alpwy f amo
HETaMKA eEaptrpata, avtoxng ton 1 avwtepng Twv 16 atpoo@alpwy. Ta eEapTripata autd Aéyovtal Kat PnXavikng oUo@LENGAOYwW Tou
TPATIOU TOTIOOETNONG TOUG. Ta TIPWTA £(VaL KATAOKEUAOHEVA ATTO ELSLKEG TIPWTEG UAEG, OL OTIOLEG HAG TIPOOYEPOUV EEALPETLKEG LELOTNTEG WG
TIPOG TLG KATATIOVHOELG TIoU uplotavtatl katd tnv Aettoupysla Toug, aAAd Kal avioxég o€ OEELSWOELG ATIO UYPOTIOLAOELG OTOV XWPO
TomoB£tnong. Ta ouykekpLpeva eEaptrpata eivatl ieong Asttoupylag €wg 16 atddopalpeg KaL TTapdyovtal yLa CWANVEG HE HEYLOTN SLAPETPO
@125 mm. Ta peTalkd eEaptrpata elval cuvrnBwg KATAOKEUAOPEVA aTIO OPElXAAKO KAl HAG TIPOCPEPOUV EEALPETIKEC LELOTNTEC OE
MNXOVLKEG KATATIOVAOELG. QOTO0O0 elval PELWPEVNG  aAVTOXNG Ot 0&ELSWOELG ATIO UYPOTIOLAOEL OTOV XWPO ToToBETNnoNg
(T1.X. UTIOYELa TOoTTOBETNON). TA CUYKEKPLUEVA e€apTrpata elval Tiieong Asttoupylag tong N mavw amd 16 atpdo@alpeg kat tpoopidovtat yia
OWANVEG JE HEYLOTN SLAPETPO WG @125 mm.

Katd tnv ouvdeon Tou cwAnva pe To e§aptnpa (€ltkova 1), N 0TEYavoTiolnon ETLTUYXAVETAL PE €Va ELSLKO EAAOTIKO TtapepBuopa (O-ring) (2),
TO oTtolo ayKaALAeL TNV €EWTEPLKN ETLPAVELA TOU CWARvVa. H olo@lén tou O-ring avw otov cwArva ylvetal pe tnv BoriBsla tou
SayTtuALlslou (3) Tou TiLedetal afoVIKA Ao TO OQLYKTNPA (4), Je amoTéAeopa tnv doknon Tiieong oto O-ring (2), To otmolo aykaAlalel
KAAUTEPQ TNV ECWTEPLKN ETTLPAVELD TOU EEAPTNHATOG AAAA KAL TNV EEWTEPLKN ETILYPAVELA TOU CWANVA. H GUYKpATNGoN Tou CWArva ylvetat e
TOV OoQLYKTAPA (4), TIoU EXEL TIEPLUETPLKA OTIAPOUG (SOVTLA), WOTE VA ELOXWPNOOUV OTNV ETILPAVELA TOU CWANVAQ, YLd Va ETILITUXOUV TNV
OULYKPATNON Tou. TEAOG N oUVSEDN TOU €EQPTAHATOG HE TOV CWARVA OAOKANPWVETAL HE TO BLSWHa Tou TiEpLkoXALoU (5) TTAVW OTO CWHA TOU
eEaptrpatog (1), acpaiilovtag £Tol Tov cwAnva péoa ¢ auto. H olvSeon dAwv Twy Tapanavw ylvetat pe el8KA epyaAeia (KAELSLA
KOXALWTWV (glkdva 2), uSpauAkol KABOUPEG 1 aAUOOKABOUPEG Kal LHAVTEG). Mpoooxr, yla Ttnv opaAn €l0o8o Tou CwArva péoa oto
€€ApTNUa, Ba TipEmeL va EUOOUPE TO AKPO TOU CWANRVA (OTIACLHO YwViag) WOTE AUTOC VA ELOX WP OEL TILO EUKOAQ, WOTE VA PNV TOOAAKWOEL iy
TANywBel to O-ring. MpLv TNV €Loaywyr] Tou cwArva Ba TpemeL va Atmaivoups, Tooo to O-ring 600 KAl To CWARVA, YLa VA €XOUHE AoQaAr

TomoBEtnon.
Ewkova 1 ? ? ? ? Ewkéva 2
! il | oot 11 'H:‘Eli‘. l "
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TPOMNOI ZYNAEZHZ ZQAHNQN PE8O & PE100
METQMIKH OEPMOZYIKOAAHZH

FeviKoi KOVOVEG HETWTILKI G GUYKOAANGNG

e Agv KGVOUE HETWTILKA OLUYKOAANGN 0 GUVONKEG UTIEPBOALKIAG Uypaciag kal Beppokpacieg ektdg Twy opiwv-10°Céwg+40°C.

* H PETWTTLKA OUYKOAANCN TIPETIEL VA EQAPHOTETAL ATIO EEELSLKEUPEVA - TILOTOTIOLNHEVA OLUVEPYELQ.

* AgV KAVOUE HETWTILKT OUYKOAANON, PE OWANVEG SLapopeTikol SDR & katnyopia UAKoU (tt.x PE8O pe PE100).

* E@appooUPE TILOTA TNG 08NYLEG - KAVOVEG OTIWG OPLLEL TO TIPOTUTIO YLA TNV HETWTILKI GUYKOAANON.

* EMeLldn ta pnyavApata Pe ta omola KAVOUPE HETWTILKY OUyKOAANnon Snuloupyouvtat upnAég Beppokpaoieg k.4, Ba mpémel va
€pappolovtal OAA Ta PETPa AoPaAELag aTtd TOUG XELPLOTEG AUTWV (YAVTLA K.4).

A
Sx€dlo 1

P1=P5

P2

\A 4 F

t1 t2 t3 t4 t5

Erte€ynon XapakInpLoTLKwy oxediou 1

P1 = MNieon amapaltnTn yla tnv mapaywyr] Tou Taxoug Tou SaxtuAtslou (bar).

P2 = Mieon amapaltntn yla TtV owotr) B£pPavon Twy PHETWTIWY TwV 2 CWARVWY TIAVW oTnVv TIAAKa Béppavang (bar).
P5 = lNieon anapaitntn yia tnv PUEn tng kKOANong (bar).

t1 = Xpdvog anapaitntog yla tnv emiteuén Tou TaXoug Tou SaxTuALSLOU.

t2 = Xpdvog amapaitntog yla TNV owaotr] BEpUavon TwV HETWTIWY TWV 2 CWARVWY TTAVW 0TNV TAAKA B€ppavang (sec).
t3 = M£yLoTtog XpOvog yLa TNV apaipeon tng Aakag Béppavong (sec).

t4 = MéyLotog XpAvog yLd TNV €VWon TwV 2 CWANVWY KAl TNV £QApUoyr] TnG Tileon ota PETWTIA (Sec).

t5 = Xpovog ya tnv PUEn tng kKOANong (min).

ZHMEIQZH: H Sladlkaotia tng HETWTILKAG OUYKOANONG Ba TipETeL va yivetal faon Tou Tipotutou ISO 12176-1

Méyg00¢g Atwpévou YALKOU (kopSovi)

Atdotacn cwAnva B - (mm)

40mm - 160mm 2-5mm

180mm - 250mm 3-6mm

280mm - 315mm 3-7mm

355mm - 630mm 4-10mm
B

R || I

AmtoSekTr) évwon
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TPOMNOI ZYNAEZHZ ZQAHNQN PE8O & PE100
HAEKTPOZYNTHZH

Me autrv Tn HEBOSO N GUYKOAANGCN ETILTUYXAVETAL PE TNV TAUTOXpovn TN TOU UALKOU TOU CWANVA KaL Tou €aptrpatoc. MNavaemntteuyxbel n
Tapandvw Stadtkacta Stoxetevetal pevpa xapnAng taong (38 -42 Volt) ota olppata xaikoU Tou Bplokovtal péca OTo cwpa Tou
eEaptripatog (Etkova 3) pe tnv Bonbela pag eLSLKr G cuokeung (Etkova 4). O xpovog Béppavong & PUEng elval avaloyog tng SLApETPOU Tou
owAnva kat tng Tieong Aettoupylag autou. Sto KABe eEAPTNHA aQVayPAPETAL ELSIKOG YPAUPLIKOG KWwSLKag (Barcode), mou BonBdel otnv
ypriyopn Stadikacta tng kOANonG. H sladikacta tng kKOANong Ba mpemet va mipaypatorolnbel og §npd meptBAAAOV TIPOYUAQYHEVO ATTO
uypaota, pepata agpog Kat og Beppokpacieg OxL xapnAotepeg twv -10 °C kat uPnAoTepeg Twv + 50 °C. H Sladikacia tng KOMNoNg Twv
owANVWV BaTpEmeL va ylvetal amo eeLSIKEUPEVA - TILOTOTIOLNHEVA CUVEPYELQL.

H Sladikaoia tng kOMNoNG EXEL WG EENG:

1. Mapkapoupe to BaBog tou apoevikoU (CWANVAG - EEAPTNHA) TToU Ba LY WP OEL HEOA 0TO ONAUKO.

2. =0voupe OAn TNV TIEPIUETPO TWV APOEVIKWY (CWANVWVY - EEQPTNHATWY) PE €LSIKO gpyaleio (EVOTPA) KAl SNULOUPYOUHE OTNV GKPN TWV
APOEVIKWV HETWTIWY, Ywvia45’,

3.KaBapifoupe pe eL&Lkd Lpaopa (XWPLG xVoUSL) OAEG TLG ETILPAVELEG TIPOG KOAANON XPNOLUOTIOLWVTAG ELSLKO LY PO (atBUAOPEBUAOKETOVN).
4. TortoBetoUpEe OAa Ta UALKA TIPOG KOANON o€ £L8LKN BAon yLa TNV KAAUTEPN TIAKTWON TOUG Kat EeKvape Tnv Stadtkacia tng kOAANong Pe
TO ELSLKO PNYAVNHa.

Ewkéva 3 i
Ewkova 4

Fevikoi kavoveg nAektpoouvinéng

* Agv KAQVOUPE NAEKTPOOUVTNEN 0 CUVONKEG Kal BeppoKpacteg TIEPLBAAOVTOC TTEPQAV TWV TIPOAVAPEPOHEVWV TLHWV.

* HnAektpooUvtnén ipémeL va epappoletal amo eEELSIKEVEVA - TILOTOTIOLN UEVA CUVEPYELQ.

* MMopoUpE VA EQAPPOCOUHE NAEKTPOOUVTNEN, HE CWANVEG SLa@opeTikol SDR & katnyopia UAtkou (Tt.x PE8O pe PE100).
* Mpoooxr OPWE OTLG CUVBNKEGAELTOUPYLAG TOU SLKTUOU.

* Epappoloupe TILoTA TNG 08NyLeg - Kavoveg OTIwG 0plleL TO TIPOTUTIO LA TNV NAEKTPOoUVTNEN & oL 0Snyleg Tng pnxavng.

OAHTIEZ

Mpogpyaota (ZwAnvwv - EEaptnudtwv)

- K&Boupe KABETA TA AKPA TWV CWANVWY HE ELSLKO KOTITLKO EPYAAELO.

- EAéyxoupE TNV eEWTEPLKN SLAPETPO TOU CWANVA PE EvaTIayUPETPO, ylava SoUpE av elval HEoA 0TA OPLA TIOU AVAPEPEL TO TIPOTUTIO.

- EAéyxoupe To OBOALTE TNG SLATOMNE TOU CWANVA HE Eva TTaX UHETPO, yla va SoUpE av elval péoa ota dpLa TTou ava@épeL TO TIPOTUTIO (avV TO
oBaALTe lval peyalUtepo amo to dplo Ba Tpémel va SlopBwBel pe e181kd epyaleio). To oBaALté Tou cwArva atdetl peyalo pdAo katd tnv
€(l0060 TOU PEOA 0TO EEAPTNHA TNG NAEKTPOOUVTNENG, AAAG CUPBAAEL KaL 0TNV OWOTH eTLtuyia tng KOAAnong, Slvovtag tnv Suvatdtnta otnv
OHOLOPOPPN KATAVOR TOU TNYHEVOU UALKOU.

- Metpdpe to BabBog Tou e£apTrHaATog NAEKTPOOUVTNENG, WOTE VA ONUELWOOUKE TO PIKOG QUTO TTAVW OTOV OWANRVa 1} To €€ApTNHa, yla va to
EUooupe pe 8Lk epyaleio (§Uotpa) wote va apatpeBel nemupavelakr ogetdwon.

-KaBapifoupe kat Tng U0 eMLPAVELEC (CWANVAG-EAPTNHA) HE TO ELELKS LYPO.

- ToTtoBeToUpE TOUG SU0 CWANRVEG HECA OTO £§APTNHA, EAEYYXOVTAG AV EXOUV ToTtoBeTNBEl cWOTA.

- ZTEPEWVOUE TIG SU0 CWANVEG 0TNV ELSLKN BAon eMAVW Kat EEKLVAIE TNV Sladikaotia tng KOGAANong.

- AV XpnOLUOTIOLOUPE WG TIAPOXT) PEVPATOG YEWNTPLA, Ba TTpETEL TipwTa va otabepototnBel n tdon Kat PETE va CUVEECOUE TO pnxavnua
NAEKTpooUVINENG

- ©TOUPE TO PNYAavnua og AsLttoupyla.

- Em\éyoupe tnv €vEeLEn (scanner)

- ToTtoOeTOUPE TOUG SU0 AKPOSEKTEG TNG HNXAVHG TTIAVW OTOUG U0 OKPOSEKTEG TOU £60PTHHATOG.

- AtaBaloupe Pe TO (Scanner) TNG PNXAvG ToV YPAPHLKO KWSLKA Tou eEaptrpatog (Barcode) kat epdoov pag Byalel ta otolxela autou,
Eekvape Tnv Sladikaota KOANoNG. (Autopatn Kataywpnon otolxelwv)

- 2TNV CLVEXELA KAl £POO0oV TEAELWOEL N Sladikacia Tng KOANGONG, KAVOUE OTITIKO EAEYX0 OTLG SUO ETTAPEG TIOU (VAL OTO TTAVW HEPOG TOU
eEaptrpatog SUmAa amod Toug aKPOSEKTEG, yLla va SOUPE av amo auTeg, €xel Byel TNYHUEVO UAIKO. TEAOG A@alpOUHE TOUG OKPOSEKTEG TNG
HNXAVNG, XwPLG dPWE VA HETAKLVIOOUPE TO ONHELO TNG KOAANGNG.

OL pnxaveg NAEKTPooLVTNENG EXOULV Kal AAAEG AELTOUPYLEG OTIWE XELpOKIivNTN Kataywpnon SeSopévwy, kataypaprn KOANONG o€ KamoLa
HVAHN K.Q.

5. ETeLdn Pe TA PNYQvHata mou KAVOUKE NAEKTPOoUVTNEN e@apuoloupe peUPA o€ CUVBNKEG eEwWTeplkol  TEpLBAAOvVTa Xwpou, Ba
TIPETIEL VA TNPOUVTAL OAA TA PETPA ACPAAELAG ATIO TOUG XELPLOTEG AUTWVY TWV Unyavnpdatwy. H Stadikaotia kOANong pHe nAektpoouvtnén
mpéneLvaytvetal Bdon to mpotumou (ISO 12176-2).
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YNOAOTIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE80 & PE100
1. YIOAOTIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE

H eme€nynon twv mapakdtw xapaktnplotikwy (PN, MRS, S & SDR) 6TiwG Tipoavageépape Kat otnv oeAlda 3 (tutot ToAuatBuAeviwv) pag
BonBdet va kaboplooupe Ta Bactkd xapaKTNPLOTIKA TwV owAVwy PE, avdloya pe Tov tuTo tng A UANG (Mivakag 1).

PN= (MéyLotn) Ovopaotikn Mieon.

MRS=Minimum Required Strength - EAdyLotn AmattoUpevn Avtoxrn.
S=Pipe Series - Zelpd cwAnva.

SDR=Standard Dimension Ratio - ZtaBep6G Adyog AlacTdoEwy.

Me Tnv BorBeLa Twv apakdtw TUTIWV PTIOPOUHE VA UTTIOAOYLGOUE TA XOPAKTNPLOTLKA TWV CWARVWVY TIOAUALBUAEVIOU.

DeN=12E g =220 (1) i
3 SDR-1 : Nivakag 1
o= MRS o SDR s PE 80 PE 100
: C ' bar bar
41 20 3,2 4
d 33 16 4 5
3) SDR=2S+1 1 SDR = - (1.3) 26 12,5 5 6(6,4)
21 10 6(6,3) 8
o's = Design Stress - Taon ZxedLacpo. 117%6 8; 8 1_0
C=Design Coefficient - Zuvteheotric Acpaleiag.
s= WallThickness of Pipe - Mdayxog ZwArva. LEB? ) i1 =
d = External Diameter Pipe - EEwtepLkr) ALaPETpO ZwArva. 1 = 12.5 16
9 4 16 20
‘OMWG TPoaVAPEPAPE 0 CUVTEAEDTHG ACPAAELAG YLa HETAPOPA VEPOU 7,4 32 20 25
uTto Titeon elvat: C=1,25, omtote AapBdvovtag Tov TuTo: 6 2,5 25 -

MRS , L
0.=— UTTOAOY(L{OUHE TO (Os) KL AP EXOUME:

s

Ma owAnveg PE 80 pe (MRS=8,0) To 05 =8,0/1,25= 6,4 & yLa cwAr|veg PE 100 pe (MRS=10,0) to o5 = 10,0/1,25=8,0.

YmoAoylopog PN mtatpvoupe uttoyn tov tumo 1 (PN=100s /S):
M.x owArjva PE 100 kat oelpd owArva S=10 n (MgyLotn) ovopaoTLkn Ttteon autou eivat PN=8.
raméoslc cwhrvwy PE 80 & PE 100 (BAéme tivaka 1) pe ouvteheotr) acpaleiag C=1,25 kat ylavepo Bppokpaciag20°C.

YToAoyLopoG SDR 1 s (TtéixoG cwArva) talpvoupe urtodn tov tuto 3 (SDR=d/s):

M.x owArva PE 80 6 atpoogatlpwy, av yvwpi{oupe SLAPETPO KAl TIAX0G CWANVA PUTTopoUHE va uttohoylooupe to SDR, yita cwArva ®125 pe
Téyog 6mm to SDR elvat 125/6=20,8(21). Twpa egpocov yvwpiloupe to SDR Kat TNV SLAPETPO, PTIOPOUE VA UTTIOAOYLCOUPE TO TIAX0G TOU
OWAAVQ, APa yLa TOV TIPOaVAPEPOPEVO CWANRVA TO TTdX0¢ elval 125/21(20,8)=5,95(6mm).

*Inueiwon: Tampoavagepopeva etvat Bacn to mpdtuto: EN 12201-2:2011 &1SO 8779.

YNOAOTIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE
2. YNOAOTIZMOZ YAPAYAIKOY MAHIMATOZ

To USPAUALKO TIAR YA Elvat Eva pavOPEVO TToU Ttapatnpeltal og USPAUALKA SlkTua 6Tav CUPPBALVEL KATIOLA ATTO TLG TIAPAKATW TIEPLUTTTWOELG:

o ATIOTOPO KAELOLPO 1) Avolypa plag Bavag.

o Ztapdtnpan Eekivnua avtiiag.

o ATtOTOpO KAEloLpO0 Mo pla autopatn BaiBisa.

o ATIO TNV EKKEVWON A€PA aTto TO S{KTUO.

o ATté TNV MANRpwon | ddetacpavepol evog Siktuou.

o Katd tnVv HETapopa USPaUALKWY Halwy, ELSLKOTEPA OE pHeyaa Siktua.

To amoTéAeopa TwV Ttapandvw lvat n amotopn YeTaBoAr] TG pong ) amdTopn SLaKoTI ToU VEPOU OTO SLKTUO, KOVTA OTO OnpELo ekelvo N
TaxVUTNTa Tou vePoU pndevidetal, n KWNTKN evépyela petaoxnpatidetal o SuVapLKr Kal ekto&evetal o UPNAEG TLPEG auEavovtag
OUYXPOVWE TNV Ttlean. H aV&non kat n EAATTWon TWV TIHWY AUTWY HETAPEPETAL HE TNV HOPYPT) KUPATWVY UTIOTILEGNG apXLKA KaL UTIEPTILEDNG
oTnV ouvéxela. OL aVamTUOOOPEVEG AUTEG SUVANELG ELVAL APKETA LOYXUPEG KaL ETILKIVSLVEG yla OAa Ta USPAUALKA SIKTUA PE KATAOTPOPLKA
QTTOTEAEOATA APOU PTIOPOUV VA TIPOKAAEGOUV OTIACLHO TOU aywyou.
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YNOAOTIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE80 & PE100
2. YIOAOTIZMOZ YAPAYAIKOY MAHIMATOZ

O XpOvog TIoU SLaPKEL KATA TNV PETAPOPA TWV KUPATWY UTIOTIlEoNG Kal UTtEPTIleong ovopadetal Kplolpog Xpovog. OL OnpavTKOTEPOL
Ttapdyovteg ou kabopidouv Tov KpLoLHo XpOvo elval, To PKOG TOU SIKTUOU, N SLATOpI) KAL TO UALKO TOU aywyouU, N Ttapox ) Kat oL KALOELG ToU
€8APoUG. Ma TNV aTOTEAECPATLKI TIpOoTAcia Tou SIKtUou amd MARypata Oa TpEMeL va TomtoBeTouvTal avTumAnypatikeg BarBiseg, otmou
QUTEG Va elval og BEon va aviyveUoLV TOCO TNV UTIoTILEoN GO0 KAl TNV UTIEPTILEDN KAl avaAdywg Tou Kplotpou Xpovou va Slaxelplletal to
Avolyparn to KAelolo tne.

YUpwva petov Allievi n taxUtnta 5td8o0nG Tou KUPATOG OTOV AyWwYO TIPOKUTITEL ATIO TNV OXEON:

2xL o= &
u= (2) - 1 (2.1)
a 1 D
EX|— + — [x — xf
E, E, s
orou: (2)

U= 0 XPOVOG TTOPELAG KAL ETILOTPOWPNG TNG UTIEPTILEGNG OE GXEDN UE TOV XPOVO XELPLOPOU TNG SIKAELSAG T.
L= pnKog aywyou
a=tayUTNTa 81a800nG Tou KUPATOG o€ m/sec

orou: (2.1)

0= TayUTNTa 81a800NG Tou KUPATOG o€ m/sec

g=emrdyuvon tng Baputntag (9,81 m/sec’ , 45° yewypa@ko TAAToC)
Ev= PJ£TPO EAACTIKOTNTAG TOU VEPOU (2,08 X 10° Kg/m?)

€= €L8LKO Bdpogvepou Kg/m®

D= €0WTEPLKI) SLAPETPOG TOU aywyou o€ M

S=TIAX0G TOLXWHATOG aywyoU oE M

Eo= pétpo ehaotikdtnTag aywyou os Kg/m’

f= (f=1,25-p) yla eAelBepoug aywyoug kat (f=1,0) yLa ayKupwHEVOUC aywyoug
p=o0Aoyog Tou Poisonylato PE elvat 0,4

AV 0 XpOVOG XELPLOPOU TNG SEKALSAG T €lvat HLKpOTEPOG ATIO TOV XPOVO U TOTE I PEYLoTn UTtEPTIieon uTtoAoyiletat amd tov tuTo Joukowsky

v
ap =22 2.1.1)
g

otou:

AP = umepmiieon og UPogavam

a=TtayxVtnNTa SLado0ewe Tou KUPATOG 0 m/sec

V = tayUTnTa porjg Tou vepoU OToV aywyo o m/sec

g=emutdyuvon e Baputntac (9,81 m/sec?, 45° yewypagikd mAAtog)

AV 0 XpOVOG XELPLOPOU TNG SelkALSag T elval peyaAUTepPOG amod Tov XpOVo U TOTE N HEyLoTn uTtepTiieon uttoAoyiletat amo tov tuto Micheaud-

Marchetti
2xL v
= — 2.1.2
AP z X ( )
oTIoU:

AP =umepTiieon og UPogavam

L= pnkogaywyou

V= ntayUtnta porgTou vepou oTov aywyo o m/sec

g = emutayuvon e Baputntag (9,81 m/sec’, 45° yewypagikd AAtog)
T=xpOVOC avolypatog 1 KAELolpaTog tng porG o€ sec
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YNOAOTIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE80 & PE100
2. YIOAOTIZMOZ YAPAYAIKOY MAHIMATOZ

MapaSelypa
TwArvag PE100 pe e&wteptkn Stapetpo @110 kat axog Toywpatog 10mm. ‘Otav n tayvtnta Tou vepou elvat 1,5 m/s, va Ppebel to
USpaUALKO TIAypa, 0tav o€ amootacn 1200m amod tnv Sefapevry Tpowodooiag umdapxel BaABida pe xpovo kAelolpatog 3 sec.

EA£GOEpPO aywyo
ATIO Tov TUTIo (2.1), Bplokoupe To (a) yLa eEAeUBEPO aywyo.

9,81
a= =312,6 m/sec

LN 009 1.25-04
1000 x | =587 * oaxior | X 0,01 X (1:25:04)

ATtd Tov TUTTO (2) UTTOAOYIZOUHE TO (U) yLa EAEUBEPO aywyo.

2x1200

" 3126 Y

Omodteto u=7,67secdpato u>T omote EQappPooupe Tov TUTo (2.1.1).

_3126x%15

9,81 =47,8mn 4,8 atm

AYKUPWHEVO aywyo
ATt Tov TUTTO (2.1) BploKOUPE TO (@) yLa AyKUPWHEVO aywyo.

9,81
a= =289,2 m/sec

p 1 0,09
1000x | > 5exi0° * 0.8x10° |* 0,01 X'

ATIO TOV TUTIO (2) uTtoAoYL{oUE TO (U) yLa eEAEVBEPO aywyo.

2 x 1200
U= —gg, 83

Omoteto u=8,3secapato u>T,omote ePappooupe Eavatov tumo (2.1.1).

_ 289.2x1,5

AP = 9,81 =44,2mn 4,4 atm
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YNOAOTIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE80 & PE100
3. YNIOAOTIZMOZ ANQAEIQN MIEZHE

Ma TNV owotr Aettoupyla Tou KABE SIKTUOU PETAYOPAC vepou, Ba TpEmeL va uttoAoyllovtal ol amwAELg Tiieong Adyw TPLBWVY Tou
Snuloupyolvtal Katd Tnv por) Tou, PEca OTOV aywyo. Ma Tov UTIOAOYLOHO TWV AmMWAELWVY TIEONG Aoyw TPLRWY PEoa O aywyoug
uttohoyilovtat wg eENc:

Me tov TtuTo twv (Darchy-Weisbach):

= (A V) e
= (50

‘Omou:
J=AttwAeLeg tieong oe m/m.
A= ZuvteAeotrg Ttou uTtohoyidetat amo Tov tuto twv (White-Colebrook):

2,51

K
37xD Y Rexyn | (32

(V—%] =-2log,, x

‘Ottou:

D= EowtepLKn SLAPETPO TOU CWANVA O€ M.

K=ZUVTEAEOTNC TPAXUTNTAG OTO ECWTEPLKO TWV TOLXWHATWY o€ mm. (Ma aywyoug JE ECWTEPLKN SLAPETPO pEXPLKAL 200mm To k=0,01Kat yLa
aywyoug avw armo 200mm to k=0,05).

Re=BaBpdg Reynolds tou umtoAoyiletal armod tov tuTo:

VxD
Re= -2 (3.3)
\"

‘Omou:
V=H péon tayvtntavepou o€ m/sec.
v=Kinpatko LEwdeg m?/sec to omoio urtoloyieta and tov tumo tou (Poiseuille).

0,0178
100 x(1+0,0337 x T) +(0,000221 x T* ) (34)

V=

‘Omou:
T=@eppokpaciauypol °C.

I'.a TOV UTTIOAOYLOHO TWV TIApATIavWw B TIPETIEL VA UTTIOAOYLOOUE KAL TNV TIapOo)XT) TOU aywyoU HE Tov TUTIO:

nxszV)

Q =[ . (3.5)

Emtiongyla tov UTtoAoyLopO TWV ATTWAELWY Aoyw TPLBWV O€ Evav aywyo, HTIOPOUHE Va EQAPPOCOUHE KaL Tov tuTto (Hazen-Williams):

1,21 x 10”[—8 me D*¥ Nivakag 2

AP = YL (3.6) TUT0G YALKOU C
100 PE 140
PVC 150
‘OTI0UL: raAapaviopevogq 120
AP = AtwAeLeg Tileong o m (o€ oxéon petol). XaAkog 140
Q=Tapoxr peuctou (vepod) ok It/sec. ATOGAL 110
C=ZtaBepdgouvteheotnq (140 - Mivakag 2) Aptlavtog 140
D= KaBapr ecwtepLkn SLAPETPO aywyou o mm. Xutoot&npog Néog 130
L=Mnkogaywyou o m. Xutoo(&npog 10tiag 113
, ) , ) Xutoo(&npog 20tiag 100
*InMeiwon: ZToV GUYKEKPLUEVO TUTIO AV O aywyoG oL Ba UTIOAOY(GOUHE TLG Xutoalsnpoc 30tlac 93

anwAeLeG Tiieong Aoyw TpLBwV elvat o€ prikog SLKTUoU e KALon, BaTipEmel 7 7
, . . , , , , Xutoaoiénpog 40tiag 83
VaTpooBETovTal i va a@alpolvTal 0Tl amWAELEG KL TA HETPAAOYW KALoNG SKUpGSEIIa e

BETLKNG N ApVNTKAG.
la TV owoTr) Katavonon TapabETw OTnNV CUVEXELA EVa TTAapASELYHa.
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YNOAOTIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE80 & PE100
3. YNIOAOTIZMOZ ANQAEIQN MIEZHE

MapaSetypa

TwArvag PE 80 Stapétpou @90 6 atpoopatpwv BENOUE va peta@epel 33 m’/h vepd, o €va koG 123m, To PrKOG autol Tou aywyou €xet
Betikn KALon (avngopa) 2%. Mpiv epappdooupe Tov TUTo Ba pemeL va BpoUpe:

A) Tnv KaBapr) ECWTEPLKI SLAPETPO TOU TIAPATIAVW aywyoU, ATIO TNV GeALSa 7 auToU Tou TeXVLKOU @UANasiou Bplokoupe &t to @90 batm
PE8O €xeL Tt 0G TOXWHATog 4,6mm, ottote 90 - (4,6x2)=80,8mm.

B) Tnv rtapoxr o It/sec omdte €xoups, (33 x 1000) /3600 =9,166 It/sec.(1m’=1000 It) & (1h=3600sec)

Yrohoyiovtag pe Tov tumo (3,6) Bplokoupe To AP

1,852

9,16
1,21 x 10’2(,‘40 ) x 80,8

AP = x 123 =4,29m
100

H kAlon 2% ota 123m elvat (2x123)/1001) 0,02x123=2,46m.
Omote oto AP pooBEtoupe kat tnv BTk KAlon kat Bpiokoupe OtLyla va otaAel vepo 33m’/h pe aywyd @90 PESO 6atm ota 123m prikog e
BeTikn KAlon 2% to AP =3,99+2,46=6,45m.

YNOAOIIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE80 & PE100

4. POH ME BAPYTHTA
4.1 - NTAHPHZ POH

H tayutnta oe aywyoug pe eEAeUBepN por) Tou vepou (por| Sta Baputntac) uttohoyidetat amo tnv e&lowon:
V=R] xS xK, @.1.1)

‘Omou:

V= H taxutnta tou vepou o€ (m/sec)

S=H kAlon Tou aywyou % o€ (m)

K., = H otaBepd tou Stickler Ttou yLa cwArveg PE €xeL tiur 110
R, = YSpauAwkr aktiva (m) Tou uttoAoyietat amoé tov TUTo:

Yypn A ’ A,
i Ypn . Latopn i AR, = - vp 4.12)
Mnkog MepLPpexopevng MepLlpETpou S

Ry =

TNV mepimTwon TAPoUG pong EXOULE:

X R? R
Ro:—:— 413
2XTXR 2 ( )

‘Omou:
R=H eowtepikr aktiva Tou cwAnva o€ (m)

MNapadetypa

‘Exoupe évav cwArjva PE100 pe e§wtepikr) SLapeTpo @90mm Kat Ttdyog Tolywpatog 8,2 mm. H kAlon tou owArva etvat 2%. Na
UTTOAOYLOBEL N TayUTNTA KaL N Tapoxr Tou vepou.

R=(D-2*s)/2 = (90-2x8,2)/2=73,6mm 1} 0,0736m

Attd tov TUTo (4.1.3) éxoupe : Ro = 0,0368/2=0,0184m

Amté Tov TUTO (4.1.2) £xoupe : Alatopr} cwArva A= TIR? =3,14x0,0368°= 0,00425m” & (Mrkog MepBpexdpevng Mepipetpou)
Meplpetpo Eowteplkng Stapétpou M= 21mR=2x3,14x0,0368=0,2311m

R,,=0,00425/0,2311=0,0184m
Ao tov TUTo (4.1.1) éxoupe: V=0,0184%x0,02"""x110=0,06969x0,14x110=1,07m/sec
nxD*xV ]

Kat amoé tov tumo: Q = ( 2

Q=(3,14x0,0736/2*1,07)/4=0,00454m’/sec=16,37m’/h.
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YNOAOrIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE80 & PE100

4. POH ME BAPYTHTA
4.2 - MEPIKH POH H>R

MEPLKI por| £XOULE OTAV 0 aywyOg SV elval TIANPNG PE vepd. TtV Teplmtwon autn Loy Vel n e§lowon:

‘Otav H>R oxnipa 1.

/9\=-2xouv4x( HF;R) (4.2.1)

EXipa 1 —
‘Omou:
6= H ywvla 6 ot aktiva v
H="Y{og porg og (mm)
R= Aktiva Tng E0WTEPLKNG SLAPETPOU TOU aywyou H
H uypn Satopr (A,,,) uttohoyiletat amd tnv eglowon: R
5 ‘I 5 N\ N\
A,.=TtxR =3 X R*X (8- nu(B)) (4.2.2)

To PAKOG TNG TEPLRPEXOPEVNG TIEPLUETPOU UTTOAOYLgTAL A6 TOV TUTIO:
Ls=(2xTxR)-(Rx0) (4.2.3)

MNapadetypa

‘Exoupe éva cwArva PE100 pe eEwteptkr SLApeTpo P 125 Kat Ttaxog Tolwpatog 7,4mm, n kKAlon tou cwAnva sivat 1% kat va Bpebel n

TayUTNTa porG Tou vepoU Kal N Ttapoxr Tou, 6tav to UPog porg elvat 90mm.

ATtd Tov TUTO (4.2.1.) €XOUE:

B=-2 x ouv" x (90-55,1/55,1)=1,77

Amtd tov TUTO (4.2.2.) €XOUE:

A= (314 x 0,0551%)-(1/2 x 0,0551% x (1,77-nu(1,77))=0,00834m*

ATtd Tov TUTo (4.2.3.) EXOULE:

Ls=(2 x 3,14 x 0,0551) - (0,0551 x 1,77) =0,249m

Artd tov TUTO (4.1.2.) €XOUE:

R,=0,00834/0,249=0,335m

ATtd tov TUTO (4.1.1.) €XOUE:

V=1,14m/sec.

ATtd tov TUTO (3.5) €XOUE:

Q= 1,14 x 0,00834 = 0,0095m°/sec = 34,4 m’/h.
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YNOAOrIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE80 & PE100

4. POH ME BAPYTHTA
4.3 - MEPIKH POH H<R

‘Otav H<R $xrua 2

’6=2xouv'*x( R H) 43.1) .
ZXnNua 2
‘Ormou:
6= H ywvla 6 ot aktiva
H="Y{og porg og (mm)
R= Aktiva NG E0WTEPLKAG SLAPETPOU TOU aywyoUu 6 R
H uypr) Statopn (A,,) uttoAoyiletat amo tnv eflowon: < ¢H
: A

Ao xR x(®-nu@) 32

To PAKOG TNG TIEPLRPEXOPEVNG TIEPLHUETPOU UTTIOAOYLZETAL ATTO TOV TUTIO:
Ls=Rx8  (433)
MNapadetypa
‘Exoupe éva cwArva PE100 pe eEwteptkr SLApetpo d125 Kat Ttaxog Tolwpatog 7,4mm, n kAlon tou cwAnva sivat 1% kat va Bpebel n
TayUTNTa porg Tou vepou Kal N Ttapoxr Tou, otav to UPog pong elvat 40mm.
Attd tov TUTO (4.3.1.) £XOUE:
0 =2 xouv' x (40-55,1/55,1) = 2,59
ATtd tov TUTO (4.3.2.) €XOUE:

A,,= 1/2x0,0551% x (2,59-np(2,59)) = 0,0032m’

ore
ATté Tov TUTIO (4.3.3.) £XOULE:
Ls=0,0551x2,59=0,143m
ATIO TOV TUTIO (4.1.2.) €XOUE:
R, =0,0032/0,143 =0,0219m
ATtd tov TUTO (4.1.1.) €XOUpE:
V=0,86m/sec.

ATtd tov TUTO (3.5) €XOUE:

Q= 0,86 x 0,0032 = 0,00277m*/sec = 9,7 m’/h.
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YNOAOTIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE80 & PE100
5. MIEZH AEITOYPTIAZ BAZH THZ ©EPMOKPAZIAZ

YToug aywyoug armd PE n avgnon tng Beppokpactag emSpd apvnTikd otnv Tileon AELToupylag Toug OTIWG Kat 6 OAOUG TOUG TUTIOUG
aywywv. H emitpemtopevn Tiieon Asttoupyiag os oxéon pe tnv Beppokpacia umoAoyiletal armo tov mapakdtw TuTo (Ewg 40 °C):

PFA=f,xf,xPN (5.1)

Nivaxkag 3
Ormou: Oeppokpaotia (°C) f,
PFA= Méylotn mileon Asttoupylag o€ atpdopatpeg (atm).
. , , , , , 20 1
fi= Zuvteheotng e§aptwpevog amo tnv Beppokpacta (BAete ivaka 3) . 21 0.99
f,= ZUVTEAEOTN G EEAPTWHEVOG ATIO TO UYPO HETAWOPAS (VEpO=1). 5 0'97
PN= OvopaoTikn péyLotn Tiieon cwAnva (avaypdgetal 6Tov cWARva) = 0:96
MNapadstypa 24 0,95
Exoupe aywyod PE100 pe ovopaoTikr péylotn miieon 12,5 atpdopatpeg otig 20 °C kat 25 0,94
B€houpe va EEPOUE TNV PEYLOTN QVTOXK AUTOU TOU aywyou yida petagopd vepou 37 °C. 26 82?
27 )
PFA=f, x f, x PN 28 0,90
29 0,88
oTou: 30 0,87
f,=0,78 (37°C) 31 0,86
fi=1 32 0,84
PN = 12,5 atpoopatpeg 33 0,83
34 0,82
apa PFA=0,78 X 1X12,5=9,75 atm. 35 0,81
36 0,79
37 0,78
38 0,77
39 0,75
40 0,74
Mivakag 4
esp“(‘ﬂgmom EmAecoupylag PN4  PN6  PN10  PN125 PN16 PN20 PN25  PN32
5 5,0 7.9 12,6 15,7 20,2 25,2 31,5 40,4
10 4,9 7.8 12,4 15,5 19,8 24,8 31,0 39,0
10 25 4,8 7,6 121 15,1 19,3 24,2 30,2 38,7
50 4,7 7.5 11,9 14,8 19,0 23,8 29,7 38,0
100 4,6 7.3 11,6 14,6 18,7 23,3 29,2 37,4
5 4,2 6,6 10,6 13,2 16,9 21,2 26,5 33,9
10 4,1 6,5 10,4 13,0 16,6 20,8 26 333
20 25 4,0 6,4 10,1 12,7 16,2 20,3 254 32,5
50 4,0 6,3 10,0 12,5 16,0 20,0 25,0 32,0
100 3,9 6,1 9,8 12,2 15,7 19,6 24,5 31,4
5 3,6 5,6 9,0 11,2 14,4 18,0 22,5 28,0
10 3,5 55 8,8 11,0 14,1 17,7 22,1 23,3
30 25 34 5,4 8,6 10,8 13,8 17.2 21,6 27,6
50 3.3 5,3 8,4 10,6 13,5 16,9 21,2 27,1
5 3,0 4,8 7.7 9,6 12,3 15,4 19,3 24,7
10 3,0 4,7 7,6 9,5 12,1 15,2 19,0 24,3
40 25 2,9 4,6 7.4 9,2 11,8 14,8 18,5 23,7
50 2,9 4,5 7.2 9,1 11,6 14,5 18,2 233
5 2,6 4,2 6,7 8,3 10,7 13,4 16,7 21,4
50 10 2,6 4,0 6,5 8,1 10,4 13,0 16,2 20,3
15 2,3 3,7 5,9 7.4 9,5 11,5 14,8 19,0
60 5 1.9 3,0 4,8 6,0 7.7 9,7 12,1 15,5
70 2 1,5 2,4 3,9 4,9 6,2 7.8 9,8 12,5
EN 12201-2
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YNOAOrIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE80 & PE100
6. OEPMIKH AIAZTOAH

To TtoAuaLBUAEVLO glval BEpPOTIAACTIKO UALKO TO OTIOLO TTapoUCLAlEL YPaP LK HETABOAN 0Ttav uttdpyEL auénon tng Beppokpactag.
MeyaAn Tipoooxr) TIPETEL VA SLVETAL 0TO OXESLAOHO SIKTUWV OTAV UTIAPXOUV ONUAVTLKEG SLAKUPAVOELG 0TnV Beppokpacta.

To mapakdtw Staypappa (1) Tapouctadel To TTOCO0TO TNG YPAUULKAG HETABOANG AL o€ oxgon HE TNV Slakupavon tng Beppokpactag AT.
H ypappkn petaBoln o oxéaon pe tnv Beppokpacia uTtoAoyil{eTal amo Tov TTApaKATW TUTIO:

AL=a x Lx (T, T,) (6.1)
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ATtd Tov TUTIO (6.1) €XOUE: MeTaBoAr Tou prKoug - AL (mm)
DL =160 x 0,20 x (50 - 20) = 0,96m

YNOAOTIZMOI XAPAKTHPIZTIKQN ZQAHNQN PE80 & PE100
7. AKTINA KAMMAYAOTHTAZ KOYAOYPAZ

AKTVa KAPTIUAGTNTAC KOUAOUPAG EVWOOUE TNV EAAXLOTN AKTLVA TIOU TIPETIEL VA EXEL N KOUAOUPA aTtd TNV ECWTEPLKN (TTPWTN
oTelpa Tou owARVa) SLAPETPO Tou Baon TtpotuTou (12201-2:2011). Autr uttoAoy(leTal amod Tov TapakaTw TUTO.
_ (18xDn,,)

Ron=——— (7.1)

Zxfpa 3
‘Ottou:
R0 =AKTIVA KAUTIUAGTNTAG KOUAOUPAG
Dn,,,, = Eowtepukr StapeTpo aywyol

Mapadeitypa
‘ExoupE éva cwAnva e eEWTePLKN SLapeTpo ®125mm 3™ yeviag (PE100) 16 atpocpalpwy,

OTIOU OTTO TOV TTlvaKa Je Ta Ttax N BpLlokoupE, OTLO CUYKEKPLUEVOG EXELTIAXOC T1,4mm Kat
Apa aro Tov TUTIo UTtoAoy({oupe OTL N EAGYLOTN akTiva KapmuAotntag elvad:

Ro, =(18XDn,,,)/2.

uymy)

Dnuvmyz 1 25'(2X1 1:4)=1 02,2mm dpa

R, =(18X102,2)/2=919,8mm ~920mm.
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TRANSPORT - STORAGE - INSTALLATION
SAFETY INSTRUCTIONS FOR THE RIGHT TRANSPORTATION, STORAGE & INSTALLATION OF PE PIPES

TRANSPORTATION
1.Any means of transportation which will be used for the transportation of the PE pipes should have smooth surfaces hurting the pipes.
2.Attheloadingsite, the pipes should be placed sorted by the size and weight starting with the pipes with the biggest diameter or the

biggest weight.
3.Thetying of the PE tubes has to be dine with special belts and not chains in order to prevent hunting the pipes.
4. For the loading and unloading of the pipes clark forklifts should be used, if necessary, carefully in order to prevent any damages which can
be caused by placing them onto rugged ground or during dragging the pipes.
5.Special attentionis required at the loading or the unloading of the pipes during the winter due to the fact that the pipes resistance to
thrustis reduced while the temperatures of environmentare very low.

STORAGE

1.The surface where the pipes will be placed must not be rough and has to be free of rocks.

2.Atthe storage site, there should be a safety distance from heat or fire sources.

3.Thelong-tem storage of the pipes in external spaces requires the pipes to have stabilizers for the solar radiation (UV).

4.The pipes which are packed as a roll should be stacked horizontally, while the rods should be stacked in special frames so as to preserve any
deformations (oval-shaped phenomena) etc.

INSTALLATION
This specific pipe category can be installed to surface or underground water transfer networks

Instuctions forinstalling the pipes depending the way are placed: i ™

Surfaceinstallation

For this method, only black colored pipes are used which contain stabilizers for
the solar radiation (UV). During the installation, i.e. industrial applications,
contraction and expansion of the pipes have to be taken into consideration
regarding the working conditions as well as the stabilization distances of the
pipe in specific spaces.

Underground installation

For this method, pipes without any stabilizers can also be used because they
are not exposed to solar radiation (UV). For the correct installation and to avoid
any damages of the pipes, the excavation should be dean and free, rocks other
sharp objects. Afterwards, a sand layer 10-20cm has to be placed firstly at the bottom of the excavation and then the pipe can be installed.
After the installation of the pipe, a layer of gravel 3A has to de created using a shovel (not compression) and then we can the material of the
excavation which are free of rocks or sharp objects. The width of the excavation is needed to be opened for the underground installation must
not be quite large because for this type of pipes the connections can be done outside of the excavation and afterwards they should be placed
into it. The minimum width of the excavation should be equal to the diameter of the pipe plus 20 cm on the right and left of the pipe (i.e. for a
pipe 90mm the minimum width of the excavation should be 49cm in total).

The depth of the excavation is defined from the way of the ground above of itin order to calculate it, we measure the diameter of the pipe and
the sand layer below and we add:

1. Depth excavation 40-50 cm for roads without any vehicle traffic.

2. Depth excavation 60-70 cm for roads without any vehicle traffic.

3. Depth excavation 80-90 cm for roads without any vehicle traffic.

(i.e.regarding the same pipe 90 mmwhere there s light vehicle trafficabove it, the depth of the excavation which will be opened

should be between 79 and 99 cm).
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META®OPA - ANNOOHKEYZH - EFKATAZTAZH
KANONEZ AZ®AAEIAZ MA 2Q2TH META®OPA-ANIOOHKEYZH & EFTKATAZTAZH ZQAHNQN PE

META®OPA

1. Ta péoa PETAPOPAG TIOU XPNOLUOTIOLOUVTAL YLA TNV HETAYOPA TwV CWANVWY PE Ba TIpETEL va €X0UV AElEG ETILPAVELEG YLA TNV ATIOYUYN
TPAUHATIOPOU TWV CWAVWV.

2. 21OV XWPO pOpTWOoNG Ba TIPETIEL VA TOTIOBETOUVTAL OL CWANVEG KATA OELPA PEYEBOUG Kat BAPoUG EEKLVWVTAG aTTO QUTEG PE TNV PHEYOAUTEPN
Sldpetpo ry to peyalutepo BApog.

3.To €010 Twv cWARVWY PE va ylvetat pe eL8LKOUG LUAVTEG KAt OXL HE AAUCTSEG yLa TNV ATTOQUYN TPAUHATIOHOU TWY CWANVWV.

4. To @OpTWHA KAl TO EEPOPTWHA TWV CWANVWY Ba TIPETEL va ylveTtal e ELSIKA TiEpovoWopa pnxavrpata (KAApk) epocov Kplvetat
amapaltnTo Kal Pe T(poooxr yLd TNV armo@uyr] @Bopdc Twv CWAVWY TIOU PTIOPEL va TIPOKAAECOUV N TOTIOOETNON 0 AVWHAA0 £€5a@og | To
oUPOLHO TWV CWARVWV.

5. @¢AeL emiong WSLaitepn poooxr) dTav N YOPTWON f N EKPYOPTWAON TWV CWANVWVY YIVETAL KATA TOUG XELPEPLVOUG IAVEG SLOTL N avTox! o€
KpoUO QUTWVY TWV CWANVWV PELWVETAL OE APKETA XAUNAEG BeppOKpATieg TTEPLBANOVTOG,.

ANOOHKEYZH

1. To €5apog omou Ba ylvel n amobrikeuon twv cwWARVwWyY, Ba Tpémel va elvat kaBapod amd avwpalleg Kat TETPEG OTNV EMUPAVELA TOU.
2. 1o xwpo Tou Ba yivel n amobrjkeuon Ba TpEmeL va uttdpxel pia amdotaon ac@alelag amd TnyEg BepudTnTag ) £0TEG PWTLAG.
3. H pakpoxpoévia amobrnkeuon TwV CWANVWY 0s €EWTEPLKOUG XWPOUG TIPOUTIORETEL Ol CWANVEC VA £X0UV OTABEPOTIOLNTEG yLd TNV
NAtakr) aktwvoBoAta (UV).

4. Ol CWANVEG TTOU €lval CUCKEUAOPEVEG O€ TNV Hop®r) kouhoUpag Ba Tpérel va otiRadovtal opllovtla, evw oL euBUypapol cwAVeg Ba
TpémeLva elvat otlBaypévol o€ ELSLKA TTAALoLA yLA TNV ATTOPUYT) TTIAPAPOPPWOeWY (OBAALTE) K.A.

EFKATAZTAZH k.
H ouykekplpévn katnyopla owAnvwv prmopet va tomobetnbel o€ 1
ETLPAVELAKA KaL UTIOYELA SIKTUA PETAPOPAG UYPWV.

08nyieg gykatdotacng Twv CWANVWV avaioya HE ToV TPOTO
TomoBEtnongtoug:

ETtLpaveLakr tomoBétnon:

e qutiv tnv pébBodo TtomoBETnong xpnolpomololvtal PHOVO CWANVEG
HaUPOU XPWHATOG TIOU €£XOUV OTABEPOTIOLNTEG YLA TNV NALAKI aKTVoBoAla
(UV). Kata tnv eykataotaon T.x o€ BLOPNYAVLKEG EQapUoyEC, Ba TIpEMEL va
AN@BoUV UTL OYLV OL CUCTOAEG KAl OL SLAOTOAEG TIOU WTIOPEL va €XEL O
OwAvag avaloya Pe TG oUVORKeG Asttoupylag kat va utoAoyloBolv
avtiotolya Kat oL amooTACELG TIAKTIW ONG TOU OWANVA Of CUYKEKPLUEVEG LOATIOXEC. %' QUThV TNV HEBOSO XProELg TIPEMEL va
XPNOLHoTIoLoVUVTAL HOVO CWANVEG HAUPOU XPWHATOC TIOU £X0UV 0TABEPOTIOLNTEG yLA TNV NALAKH akTvoBoAia (UV).

YTéyeLa tomo0Etnon:

Ye autrv TtV pEB0So ToTtoBETNONG HTTOPOUV Va XPNoLpoTtotnBouv Kat CWARVEG XwPLg 0TaBepoTIoLNTEG SLOTL S€V €pXOVTAL OE EMTAPH PE TNV
NALakr) aktvoBoAla (UV). MNa tnv owotr eykataotaon Kat Ty anouyr] ¢Bopdg Twv cwArvwy PESO & PE100, To 6puypa Ba TipEmeL va lvat
KaBapd kat artalaypEvo amo Bpdyoug, TTETPEG KAl AAAA ALY UNPA QVTELKELPEVA. TNV CUVEXELA TIPETIEL VA YIVEL ETILOTPpWON Aupou 10-20cm
otov TUBPEVA TOU 0pUYHATOG KAl PETA va tomoBetnBel 0 owArvag. Metd tnv tomobétnon Tou cwArva Ba TpEmeL va yivel emiotpwon
XQALKLOU 3A pe tnv BonBeta gtuaplol (oxL CUPTILEDN) KAL OTNV CUVEXELD UTIOPOULE VA XPNOLUOTIOL)COUME TA (5La UALKA TOU 0pUyHATOq
amal\aypéva OpwG amod TETPEG Kal alypned avtikelpeva. Ta mapamndvw Sev LloxVouv yia totofétnon owArjva PE100-RC kabwg ekel
XPNOLHOTIOLoUVTAL HOVO TA PEPTA UALKA TOU 0pUYHATOG,.

To TIAATOG TOU 0PUYHATOG TTOU XPELAZETAL VA AVOLYTEL yLa TNV UTIOYELa TOTIOBETNON, SEV TIPETIEL VA ElvaL APKETA PEYAAO SLOTL O QUTOV TOV
TUTIO CWANVWVY 0L CUVSEECELG ITTOPOULV Va Y{VOUV EKTOG 0pUYHATOG KAl OTNV CUVEXELA Va TOTIOBETNB0UV PJéoa 6 autod. To eAAXLOTO TIAATOG
Tou opUuypatog BapéneL va elval (oo Pe TNV SLAPETPO TOU CWARvVA ouv 20cm S€ELA Kal apLOTEPE TOU CWANRVA (SNAadH yLa éva cwArjva 90mm
TO EAGXLOTO TIAATOG 0pUYHATOG Ba TIpEmeL va elvat GUVOALKA 49cm).

To B&Bo¢ Tou opUlypatog kabopiletat amd Tov TPOTIo XProng Tou e8AYOUE TTAVW amd auTo. Ma va To UTTIOAOY(COUE HETPAE TNV SLAUETPO
TOU CWARVA KAL TNV ETLOTPWON APPOU ATIO KATW KAL TIPOCOETOUE:

* BdBogopUypatog40-50cm yLa Spopoug xwpig KUKAOQOPLa OXNHUATWV.

* BaBogopuypatog60-70cm yLa §popoug e EAa@pd KUKAOWOopLla oxnpatwy.

* BaBogopuypatog80-90cm yLa §popoug pe Bapld KUKAOYopLla oxnpatwy.

(8nAadn yLa tov (8Lo owAriva 90mm o€ onpeto Tou Ba uTtapyEL
SlEAeuon eAa@plwv oxnpatwv amd mavw, to Bdbog Tou
opuypatogTou Ba avolytel BampemneLva elvat 79 éwg 99cm).
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QUALITY & TESTS - MOIOTHTA & EAErXOl

PRODUCTION ENSURANCE - AIAZ®AAIZH NAPArQrHz

Mixture of additives
Additives play a significant roll to the pipe production (e.g. during PE-x cross-linking).
Mixture is achieved by the specific weight of the materials.

Avapign mpocOeTwv

YTnV mapaywyr] Tou cwArva slaitepo poAo maidouv Ta pocOeTa Tou xpnotpoTolovvTat
(TL.Y. TpOoBeTa yLa tnv Siktuwon tou PE-x).

H avapt&n ylvetat pe Bapup€tpnon Twv UALKWV.

Automatic control of pipe dimensions
Continuous automatic control of external diameter and wall thickness during the production
procedure of the pipe.

Autopatog EAeyXoG SLAGTACEWV CWARVA
Katd tnv mapaywytkry Sladlkacia tou cwAnva ylvetal autdpata ouvexng €Aeyxog Twv
5La0TACEWY TNG EEWTEPLKAG SLAPETPOU KAL TOU TIEXOUG TOLX WHATOG TOU CWARVA.

LABORATORY CONTROLS - EPTAZTHPIAKOI EAErXOl

Internal hydrostatic strength
Every LOT of a pipe is tested in internal hydrostatic pressure for a period of 1h at 20°C and
165hat95°C accordingto the International Standards and German Standards.

EAEY)X0G TNG ECWTEPLKIIG TTLEGNG

Ma kdBe maptida TeAKOU TIPOIOVTOG TIPAYHATOTIOLOUVTAL SOKLUEG ECWTEPLKNAG TIlEoNG HE
Xpovo mapapovrg Th otoug 20kat  165h otoug 95°C 6mw¢ opiletat amd ta Eupwraikd
Mpotuma Kat TG Feppavikeg Nposdlaypageg.

Humidity control
Samples from each LOT of raw material that is to be used for the pipe production are
measured for humidity.

Mé£tpnon TG uypaciag TpwIwyv UAWY
H pétpnon tng vypaciag Twy TPWTWV VAWV yilveTal SelypatoAnmuikd amd kdbe maptisa
UALKOU TTOU TIPOKELTAL VA X proLpoTIon Bl yLa tnv mapaywyr) cwArnva.

Melt flow index

For every raw material it is important to measure the melt flow index (MFI), for the
determination of the thermic profile and accordingly the homogenization of the material
during the production process of pipe.

‘EAEYX0G POIG TTPWTWYV VAWV

Ye kdBe apaAafr) mpwtng UANG ylvetal petpnon tou Seiktn pong (MFI) o omolog etvat
ONHAVTLKOG yLd TOV KaBopLopo Tou Bepptkol TTpo@iA Kal KAatd CUVETELA TNG OHOYEVOTIOLNONG
TOU UALKOU KATA TNV TtapaywyLkr) Stadkacia tou cwArva.
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CONVERTER TABLES - MINAKEZ METATPONHZ

DISCHARGE - MTAPOXH

METRIC SYSTEM - METPIKO ZYZTHMA ENGLISH SYSTEM - AITAIKO ZYZTHMA
(Iph) I/h (Ipm) I/min (cu.m/h) m3/hr (gph) g/hr (gpm) g/min cu.ft/sec
1 0,0167 0,001 0,264 0,0044 0,0000098

60 1 0,06 15,9 0,264 0,00059

1000 16,7 1 264 4,4 0,0098
3,79 0,063 0,0038 1 0,0167 0,000037

227 3,79 0,227 60 1 0,0022

101941 1699 102 29630 449 1

PRESSURE - MIEZH

METRIC SYSTEM - METPIKO ZYZTHMA ENGLISH SYSTEM - ATTAIKO ZYZTHMA
kPa meters bar p.s.i feet inch (Hg)
1 0,102 0,01 0,145 0,336 0,296

9,81 1 0,098 1,42 33 2,9
100 10,2 1 14,5 33.6 29,6
6,9 0,73 0,069 1 2,32 2,04
2,97 0,303 0,0297 0,43 1 0,88

3,38 0,344 0,0338 0,49 1,14 1

SURFACE - ENI®ANEIA

METRIC SYSTEM - METPIKO ZYZTHMA ENGLISH SYSTEM - AITAIKO ZYZTHMA
m2 (sqm) hectare Km2 (sgKm) sqft acres sgmile
1 0,0001 0,000001 10,8 0,000247
10000 1 0,01 107639 2,47 0,00386
1000000 100 1 10763910 247 0,386
0,0929 0,000009 1 0,000023
4047 0,4047 0,004 43560 1 0,0156
2589988 259 2,59 27878400 640 1

LENGTH - MHKOZ

METRIC SYSTEM - METPIKO ZYZTHMA ENGLISH SYSTEM - AITAIKO ZYZTHMA
m cm mm feet inch yd
1 100 1000 3,281 394 1,094
0,01 1 10 0,0328 0,394 0,0109
0,001 0,1 1 0,00328 0,0394 0,00109
0,305 30,5 305 1 12 033
0,0254 2,54 25,4 0,083 1 0,028
0,914 91,4 914 3 36 1
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TECHNICAL SHEET
TEXNIKO ®YANAAIO
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