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"MAACTEK" OOA e Han-MoaepHusT B BbArapus
30BOA 3Q MNPOM3BOACTBO HO MOAUETMAEHOBU
PO BUCOKA MALTHOCT (PEHD) C Tbproecka
Mapka Plastec. octpoeHa npe3 2000 r. ¢
M3USIAO YOCTEH KAMUTOA, MPOW3BOACTBEHATA U
TbProBCKA 6030 Ce HAMUPAT B M3TOYHATA
NHAYCTPVOAHA 30HA HA rpaa [AoBAKB. HO naoLy
or 12 000 kB.M € M3rPAAEHO NPOU3BOACTBEHO
XOAE, YAOOHO OAMUHUCTPATUBHA CIPOAC 1 TOAIMA
CKAGAOBQ MAOLLOAKQ.

TEXHOAOTMYHO 30BOABLT € OCbLECTBEH ype3
TPOHCdEP HA HEMCKO HOY-XQY, OCHOBOBALLO Ce HA
ABATOTOAMLLIEH OMUT B OBAQCTTA HA NMPOM3BOACTBOTO
HO  NAQCTMOCOBM  TPBOM 1 obxeawa
NPEAOCTABEHATA TEXHUYECKA U  TEXHOAOTNYHA
AOKYMEHTAUNS 1 OBOPYyABAHE, OOyYeHMe Ha
CNELUNAACTI 1 PABOTHALIN U T.H.

TEXHUYECKA U MPOU3BOACTBEHA BA3A

MOHTMPAHNUTE B NPOU3BOACTBEHUTE XaAeTa Ha “TTAACTEK"
EKCTPYAEPHU AVHUM CA HO CBETOBHUTE AAEPW B OPAHLIA "Krauss
Maffei" n "Cincinnati".

BCUUkM eKCTPYAEPHM AMHUM 30 NPOW3BOACTBOTO HA HAMOPHMA
TAGAKM TPbOM OT NOAMETMAEH BMCOKA MAbTHOCT (PEHD) ca
OBOPYABAHM C NPEUM3HM TPOABUMETPUN 3 AO3MPOAHE HA
CYPOBMHATA,  HEMNPEKbCHAT  KOMMOTBPEH  KOHTPOA  HA
NPON3BOACTBEHUTE NAPAMETPOU, MOAEPHN HOANMCBALLM, PEXELLM
N HOBMBALLM YCTPOWCTBA.

PA3WNMPEHOTO B MOCAEAHUTE TOAMHW HOBO MPOU3BOACTBO HA
roppuUpPaHN TPBOU OT MOAMETUAEH CbLO Ce WM3BbPLIBA HA
BUCOKOTEXHOAOTMYHM  MOLUMHMA  HA  BOAELUNS  €BPONENCKMN
npownssoanteA ,Fraenkische Rohrwerke",

CYPOBUHU

N3KANOUMTEAHO BOXKEH GAKTOP 30 AOCTUIOHE HA 6Ee3ynpeyuHo
KQUeCTBO HA KPAMHMS NPOAYKT € N KAQYECTBOTO HA BAQrQHUTE
CYPOBUHMW.

[PAHYAQTBLT 30 NPOU3BOACTBOTO HA PEHD T1p1u6M B MAACTEK Cce
AOCTOBSl OT PEHOMUPOHM 3AMNOAHOEBPONENCKN MPON3BOANTEAM
kato Boredlis, Basell, Sabic v aAp.

BCWYKM N3NOA3BAHM TUNOBE TPAHYAQT 30ABAKUTEAHO CA BKAIOUYEHN
B [O3NTMBHATA AUCTA HO «Acoumaumara PE 100+» n OaocbpeHara
AMCTA HO AOCTOBYMLM HA TPAHYAQT 30 TPLOM HA «HEeMCKOTo
APY>XXECTBO 3a NAACTMACOBU TPBOU KRV €.V.»,

KOHTPOABT HO BXOASILUMTE CYPOBUHMN CE AOKA3BA YPE3 30BOACKM
NPOTOKOAM 3A BCSIKA AOCTOBEHA NAPTUAQ, KOKTO U YpE3 BbIPELLEH
BXOASLL KOHTPOA OT dpurpMeHaTta aabopartopus Ha MNMAACTEK.

e ””ﬁ? PLASTEC is the most modern factory in Bulgaria
. for the production of high density polyethylene
pipes (PEHD) with the trade mark Plastec.

The factory was established in 2000 completely
on private capitals. On an area of 12 000 sg.m.,
in the eastern industrial zone in the city of
Plovdiv, there is a modern production base,
comfortable administrative building and a
large storage area.

The factory is created technologically by transfer of
a German know-how, based on a 30-years
experience in the field of the plastic pipes
production.

TECHNICAL AND PRODUCTION BASE

The extrusion lines, manufactoring in PLASTEC, are produced by

the world leaders in the plastic field "Krauss Maffei" and

"Cincinnati Extrusion”.

All extrusion lines for the production of PEHD pressure pipes are
equipted with precise gravimetries for dosing the raw materials,
permanent computer control of the production parameters,
special marking, cutfing and rolling device, etc.

Also the new production of corrugated polyethylene pipes with
structured outer surface is realized on the most up-to-date
machines, manufactured by the well known European producer
"Fraenkische Rohrwerke", Germany

RAW MATERIALS

The quality of the final product
quality of the raw material in use.

is considerably due to the

World leading granulate producers like Borealis, Basell, Sabic etc.
supply the raw materials for the production of the PEHD pipes in
PLASTEC.

All PE 100 grades in use are by all means included in the Positive
list of the "PE 100+ Assosiation" and in the Approved list of
suppliers of the "German society for plastic pipes KRV e.V."

The control of the incoming materials is being proved by fesfing
reports for each batch delivered, as well us by a special infernal
incoming control made in the PLASTEC's own laboratory.
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KOHTPOA HA KAYECTBOTO DUPMEHA
AABOPATOPUS

I:'..’I,.ﬂl

KauectBOTO ” HEroBOTO HEMNPEKBCHATO MOAABPXAHE I
YCBBbPLLIEHCTBAOHE € PUPMEHA NOAUTUKA, C KOSITO KOMIPOMUCHK HE
ce NpaBsT.

Ha nNOCTOSHHM BBLIPEWHOOUPMEHN N PETYASIPHU  BbHLLHM
HEe3ABMCUMMU WM3NUTOHUS B CbOTBETCTBME C EBPONENCKUTE "
CBETOBHW M3NCKBAHUS U CTAOHAQPTA NMOAAEXAT HE COMO BCUUKM
MOPTUAM OT BAQIrAHUTE CYPOBWUHM, HO CbLLO TAKO M TFOTOBUTE
MPOAYKTM B XOAQ HO N CAEA TSIXHOTO MPON3BOACTBO.

OupmeHata rabopatopus Ha MAACTEK e obopyaBAHA C
HEOBXOAUMUTE YPEAN 1N ANAPATK 30 U3NUTBAHE HO CYPOBUHATA I
rOTOBATA MPOAYKLMS CbIAQCHO W3MCKBOHUITA HA CbOTBETHUTE
CTAHAQPTN.

CEPTUOUKATU

QUALITY CONTROL - LABORATORY

It is a firm policy to maintain and improve the quality of the
products and no exceptions are made.

All batches of the materials in use as well as the finished products
during and after the manufacturing process are constantly
examined by regular inner and independent outer tests accord-
ing to the European and world requirements and standards.

PLASTEC's laboratory has all the necessary equipment for festing
the raw material and the output according to the requirements
of the corresponding standards.

SERTIFICATES

2
T

e
CEPTUOUKAT SEE LA

Lz

CERTIFICATE

Or 28 ¢espyapn 2003 r. ¢rpmara e cepmomumpaHa no ISO
9001:2000, ceptnomkar Ne 75 100 6467 ot TUV Rheinland InterCert
Kft.

MAACTEK nputexxaBa BCUUKM HEOBOXOANUMW CEPTUOUKATU U
POA3PELWNTEAHN 30 MPOAYKTUTE, KOUTO MPOU3BEXAQ, CBIAACHO
BAAVUAHUTE EBPONENCKM N HOUMOHOAHN CTOHAQPTU U HOPEALW.

The company is ISO 9001:2000 certificated by TUV Rheinland Inter
Cert in 2003, certificate number 75 100 6467.

PLASTEC has all the required certificates and licenses for its
products in compliance with the European and national
standards and regulations.

WE OFFER

|

HWE NPEAANATAME

Borara rama ot NPOAYKTA 30 PASAUYHM MPUAOXKEHNS]

KpaTtkn 1 reBKOBKN CPOKOBE HO AOCTABKA

KOHI(ypeHTHl/I LUeHN 1 MbAHO KAMEHTCKO O6C/\V)KBCIHe

N CEPBU3
e OTAMYEH €eKMn OT BMCOKOKBAAMOULNPAHM CNELNAAUCTH,
TEXHOAO3M 1 OBYUYEH GUPMEH NEPCOHAA

e A\OMbAHUTEAHO TEXHUYECKA MHGOPMALMS B MOMOLL, HO KAUEHTQ!:
NPOEKTMPAHE 1 HAMUPAHE HA BCIKAKBO TEXHUUECKO pelleHre 3a
BAWMS MPOEKT N UAES, MPOBEXACOHE HA PA3ICHUTEAHU U
OBYUOBALLY CEMUHAPU, YYACTME B NMAHANPU U CNELNOANIUPAHM
N3AOXOW B 1 M3BbH CTPAHATA U AP.

! R [

e a wide range of high quality products for different
applications

e short and flexible delivery terms
o competitive prices and a full customer service
o excellent team of high qualified experts and frained staff

e qddifional technical information and support, specialized
seminars, solutions for all your projects, participation on national
exhibitions and international events etc.




BOAOCHABASIBAHE
WATER SUPPLY

d

EKCTPYAUPAHA TPBBA OT PEHD, PE 100 EXTRUDED PIPE OF PEHD, PE 100

¢ [lpepHa3HAYEHME: 30 BOAOCHODASBAHE o Usage: for water supply

¢ Marepuaa: PE 100 e Material: PE 100

e Pasmepu: o1 ¢ 16 A0 ¢ 400 mm e Dimensions: d 16 - d 400 mm

o CreneHu Ha HaAgraHe: ot PN 2.5 - 25 bar o Pressure: from PN 2.5 up to PN 25 bar

e OupeTsaBaHEe: YSPHA TPLOA C YETUPWN CUHU HOAABXKHU AEHTU » Pipe color: black pipe with 4 blue longitudinal stripes
e CraHaaprt: EN 12201 o Standards: EN 12201

e AbAXMHO HO Tpb6UTE: NPLM MO 12 M 1 pyaa no 100 m » Pipe lengths: pipesin 12 m, rolls on 100 m

(HO pyAQ ce HOBKMBAT TPLOM C pasmepn A0 ¢ 110 mm BKAouMteaHo  (pipes up to d 110 mm in SDR from 21 to 7.4 can be delivered also
BSDR o121 A0 7.4) on rolls)

e TexHUKM HOA CBbP3BAHE: UYEAHO 30BAPSBOHE, My¢dOBO » Connecting technology: butt welding, socket welding,
30BAPSBAHE, EAEKTPO-CBLNPOTUBUTEAHO 30BAPSIBAHE, ObpP3U electrofusion welding (hot wedge), compression fittings (*see for

MEXAHNYHM BPB3KM (*BIK PA3AEA TEXHNKM HO CBbP3BAHE) details section Connecting technologies)

SDR 41 33 26 21 17 13.6 11 9 7.4

S 20 16 12.5 10 8 6.3 5 4 3.2
SF 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25
PN 4 5 6 8 10 12.5 16 20 25

d s kg/m s kg/m s kg/m s kg/m s kg/m s kg/m s kg/m s kg/m s kg/m
16 2.0 0.089 2.3 0.103
20 2.0 0.115 23 0.133 3.0 0.163
25 2.0 0.147 2.3 0.171 3.0 0.212 3.5 0.352
32 2.0 0.192 2.4 0.233 3.0 0.276 3.6 0.328 4.4 0.387
40 - - - 2.0 0.249 2.4 0.296 3.0 0.358 3.7 0.431 4.5 0.510 5.5 0.602
50 2.0 0.315 2.4 0.375 3.0 0.454 3.7 0.550 4.6 0.667 5.6 0.790 6.9 0.938
63 2.5 0.491 3.0 0.581 3.8 0.722 4.7 0.875 5.8 1.050 7.1 1.260 8.6 1.470
75 2.9 0.677 3.6 0.829 4.5 1.020 5.6 1.240 6.8 1.470 8.4 1.770 10.3 2.110
920 3.5 0.980 4.3 1.190 5.4 1.460 6.7 1.770 8.2 2.130 10.1 2.550 12.3 3.000
110 - - 42 1.440 53 1.780 6.6 2.170 8.1 2.620 10.0 3.150 12.3 3.780 15.1 4.500
125 - - 4.8 1.850 6.0 2.270 7.4 2.770 9.2 3.380 11.4 4.090 14.0 4.880 17.1 5.790
140 - - 5.4 2.330 6.7 2.840 8.3 3.470 10.3 4.230 12.7 5.090 15.7 6.130 19.2 7.270
160 - - 6.2 3.050 7.7 3.720 9.5 4.530 11.8 5.510 14.6 6.680 17.9 7.980 21.9 9.460
180 - - 6.9 3.800 8.6 4.680 10.7 5.730 133 7.000 16.4 8.440 20.1 10.100 | 24.6 12.000
200 - - 7.7 4.700 9.6 5.790 11.9 7.060 14.7 8.850 18.2 10.400 224 | 12.500 | 27.4 14.800
225 - - 8.6 5910 10.8 7.310 13.4 8.950 16.6 | 10.900 | 20.5 13.200 252 15.800 | 30.8 18.400
250 - - 9.6 7.320 11.9 8.950 14.8 11.000 18.4 | 13.400 | 22.7 16.200 27.9 | 19.400 | 34.2 | 23.100
280 - - 10.7 9.120 13.4 | 11.300 16.6 13.800 | 20.6 | 16.800 | 25.4 20.300 31.3 | 24.400 | 383 28.900

315 7.7 7.520 9.7 9.390 12.1 | 11.600 | 15.0 | 14.200 | 18.7 | 17.400 | 23.2 | 21.300 | 28.6 | 25.700 | 35.2 | 30.800 | 43.1 | 36.600

355 8.7 9.570 10.9 | 11.900 | 13.6 | 14.700 | 16.9 | 18.000 | 21.1 | 22.200 | 26.1 | 27.000 | 32.2 32.600 | 39.7 | 39.200 | 48.5 | 46.400

400 9.8 12.100 | 12.3 | 15.100 | 15.3 | 18.600 | 19.1 | 22.900 | 23.7 | 28.000 | 29.4 | 34.200 | 36.3 | 41.400 | 44.7 | 49.700 | 54.7 | 58.900

450 11.0 | 15300 | 13.8 | 19.000 | 17.2 | 23.500 | 21.5 | 29.000 | 26.7 | 35.500 | 33.1 | 43.300 | 40.9 52.300 50.3 | 62.900 | 61.5 | 74.600

500 12.3 | 19.000 | 15.3 | 23.400 | 19.1 | 29.000 | 23.9 | 35.800 | 29.7 | 43.900 | 36.8 | 53.500 | 454 | 64.600 55.8 | 77.500

560 13.7 | 23.700 | 17.2 | 29.500 | 21.4 | 36.300 | 26.7 | 43.200 | 33.2 | 55.000 | 41.2 | 67.100 | 50.8 81.000

630 15.4 | 29.900 | 19.3 | 37.200 | 24.1 | 46.000 | 30.0 | 56.600 | 37.4 | 69.600 | 46.3 | 84.700 | 57.2 | 103.000

SDR - CbOTHOLWIEHME MEXAY BbHLIEH AUAMETBP N AEOEANHA HO CTEHATA SDR - diameter/wall thickness relation
S - TPBOHO Ccepus S - pipe series

SF - dakTop HO cUrypHOCT SF - safety factor

PN - HOMMHOAHO HOASITQHE B bar PN - nominal pressure in bar

d - HOMUHOAEH BbHLLEH AUAMETHP B MM d - nominal outside diameter in mm
S - HOMMHOAHA AE6EANHO HO CTEHATA B MM s - nominal wall thickness in mm

kg/m - Terno Ha TPLOATA B KI/M kg/m - weight of pipe in kg/m




Blastec > BOAOCHABASIBAHE

""" WATER SUPPLY

MpounssepeHute B NMAACTEK noAMetMaeHOBM TpboM MMAT TPANHA
MOPKMPOBKA MO METOAQ HA TOMbA Neydar, KOeTo rapaHT1pa
30MO3BOHE HO HOAMMCA 30 BPEMe, CbOTBETCTBAWO HA
eKCMAOATAUMOHHIMS CPOK HA TPLHATA.

Mapknposkara HA PE TpbouTe rapaHTMPA ACHA MASHTUPUKALMS
N MPOCAEAIMOCT MPU  MOCASABALLO  PO3KPUBOHE  HA
TPLOOMNPOBOAQ 30 EBEHTYOAEH PEMOHT UAU KOHTPOA.

HanopHute 16K HA TAACTEK ce MApKMpAT HOAABXHO MO
BbHLWHATA MOBBbPXHOCT HA TPLOATA U CbABPXAT CAEAHUTE
MUHUMOAHO M3NCKBOHW ACHHW:

PLASTEC s polyehylene pipes have a durable marking, made on
the hot stamp method , which guarantees that the marking will
remain for the life-time period of the pipes.

The permanent pipe marking ensures an easy identification of
the pipes and an excellent fracing by next uncovering of the
pipeline for any reconstruction or controlling.

Plastic pipes are marked longitudinal on the outside pipe surface.

The marking consists of following minimum required data:

Plastec EN 12201 PEHD PE 100 003 SDR

17 PN 10 110x6.6 9345 12030801 1234

HauMeHOBaHWe Ha NPOU3BOANTENS / prod

|
cTaHgapTta 3a MPOM3BOACTBO /

TMN Ha MaTepManfa / materlal type

rpyna n

HOMWHa/IHO HanaraHe/ nominal pressure

nvameTbp X gebenuvHa Ha cteHata/ diameter
HOMEpP Ha NPOU3BOACTBEHaTa

JaTta, Mecel, roauMHa, cMsiHa Ha npou3BoacTeo/ date, month, year, production shift

MaAko ucropums:

MoanetnaeHoBKn (PE) 1pbbn ce npoussexaar o1 1950 roanHa u
HAM-MOCOBO C€ M3MNOA3BAT 3A TPHOONPOBOAM 30 MUTEMHO BOAC
NOPAAM TIXHATA YCTOMUMBOCT HA KOPO3MS, BUCOKATA 1M MbBKABOCT
N AeCEH MOHTAX,

3a mppBM MbT TPLOKM OT PE ycnewHo ca noaoxenn B CALL n
KaHapa. MoHtpaHnte npes 1960 roaMHa TpboonpoBOAM N AO
cera pabotdr 6e3 npodbAemu.

TpvbonpoBoante OT PE HE NPOMEHAT BKYCA 1 MUPUCA HO BOAQTQ,
OCUrYPSIBAT MUHUMOAEH €KCNAOATAUMOHEH CPOK OT 50 roAnHM,
06e3 HEOOXOANMOCT OT TEXHUUYECKO OOCAYXBAHE 1 COHNPAHE.

ucer name
production standard

o MH,u,eKc Ha cTtonunka /|melt index

SDR

x wall thickness
nopbuka/ order number

TeKyLl JIMHeeH MeTpaxk/ current meters

History:

Polyethylene (PE) pipes are produced since 1950 and are most
used for pipelines for drinking water due to their high corrosion
resistance, very good flexibility and easy assembling and installo-
fion.

For the first time PE pipes have been successfully installed in the
USA and Canada. From 1960 till nowadays these pipelines are still
working without any problems.

PE pipelines do not change the taste and the smell of the water,
as well as they ensure a minimum life-time period of 50 years by
properly usage without a need of additional technical recon-
struction.




FTASOCHABASIBAHE
GAS SUPPLY

EKCTPYAUPAHA TPBBA OT PEHD, PE 100 EXTRUDED PIPE OF PEHD, PE 100

¢ [pepHO3HAYEHUE: 30 TA30CHODASIBOHE e Usage: for gas supply

e Marepuaa: PE 100 ¢ Material: PE 100

o Pazmepu: o1 ¢ 20 A0 ¢ 400 Mm ¢ Dimensions: d 20 - d 400 mm

o CreneHu HA HaAgraHe: MOP 6 n MOP 10 bar e Pressure: MOP 6 and MOP 10 bar

o OupeTsaBaHe: YUEPHA TPLOA C YETUPM XBATY HOAABKHU AEHTY ¢ Pipe color: black pipe with 4 yellow longitudinal stripes
e Cranpaprt: EN 1555 ¢ Standards: EN 1555

¢ AbAXMHA HA TPBLOUTE: NPLTM MO 12 M 1 pyAa no 100 M * Pipe lengths: pipesin 12 m, rolls on 100 m

(TPB6K A0 © 110 MM BKAIOUMTEAHO MOTAT A CE HABMBAT HA PYAQ) (pipes up to d 110 mm can be delivered also in rolls)
e TeXHUKM HQ CBbP3BAHE™: UEAHO 30BAPSIBAHE, MYyPOBO o Connecting technology*: butt welding, socket welding,
30BAPSIBAHE, EAEKTPO-CHNPOTUBUTEAHO 30BAPIBAHE (*BIK pasaen  electrofusion welding (hot wedge) (*see for details section

TexHMKM HaO CBbP3BAHE) Connecting technologies)

SDR 17 11

N 8 5

SF 2.0 2.0

MOP 6 10

d s kg/m s kg/m
20 23 0.133 3.0 0.163
25 23 0.171 3.0 0.212
32 2.0 0.192 3.0 0.279
40 2.4 0.296 3.7 0.431
50 3.0 0.454 4.6 0.667
63 38 | 0722 | 58 1.050
75 4.5 1.020 6.8 1.470
920 5.4 1.460 8.2 2.130
110 6.6 2.170 10.0 3.150
125 7.4 2.770 11.4 4.090
140 8.3 3.470 12.7 5.090
160 9.5 4.530 14.6 6.680
180 10.7 5.730 16.4 8.440
200 11.9 7.060 18.2 10.400
225 13.4 8.950 20.5 13.200
250 14.8 11.000 | 22.7 16.200
280 16.6 13.800 | 25.4 20.300

2
—
I

18.7 | 17.400 | 28.6 | 25.700

2
[
n

21.1 | 22.200 | 32.2 32.600

Y
=3
=1

23.7 | 28.000 | 36.3 41.400

450 26.7 | 35.500 | 40.9 52.300

500

N
=1

29.7 | 43.900 | 454 64.600

560 | 332 | 55.000 | 50.8 | 81.000

630 37.4 | 69.600 | 57.2 | 103.000

SDR - cbOTHOLEHME MEXAY BbHLLEH

[MaMeTbp 1 JeGeMHa Ha CTeHaTa SDR - diameter/wall thickness relation

MOP - maximum operating pressure in bar

MOP - MOKCYMQAHO PABOTHO HOAIrOHE B bar S - pipe series

S - TPLOHO Ccepus SF - safety factor

SF - dakTop Ha curypHoCT d - nominal outside diameter in mm
d - HOMVHOAEH BbHLLUEH AUAMETBP B MM s - nominal wall thickness in mm

$ - HOMMHOAHO A€6EAMHA HO CTEHATA B MM kg/m - weight of pipe in kg/m

kg/m - Terno Ha TPLOATA B KI/M




TASOCHABASIBAHE

GAS SUPPLY

TOBLOOMNPOBOAHUTE CUCTEMU 30 MPUPOAEH A3  U3NCKBAT
NHTEH3NBHO HABAIOAEHME 1 BOPOBEHE C NMOBULLIEHO BHUMAHKE.,

PE T1OLOW, M3MNOA3BAHM B CUCTEMUTE 3Q TPAHCMOPTUPAHE HA
NPUPOAEH A3, Ce CBbP3BAT CAMO MO BUCOKOTEXHOAOTNYHM
METOAM KATO YEAHO 30BAPSBAHE, My(POBO 3CABAPSBAHE U
EAEKTPOCHMNPOTUBUTEAHO 3ABAPSBAHE. BCMUKO TOBA € rapaHLuS
30 UBKAIOUUTEAHO HOAEXAHOCT U KQUECTBO HAO 30BbpLIEHATA
TPBOHA cucTema.

IMEHHO TA30BATA MHAYCTPUS N MOCTOBEHUTE OT HES BUCOKMU
KpUTEpUM NO OTHOLLEHNE HA NOTPEBSIBAHMTE 3A TE3N LIeAV TOLOU 1
CBbP3BAWM YACTM € €EAHA OT MbPBUTE, KOSITO W3TbKHA

npeAMMCTBaTa HA TPL6K OT PE 100.

30 pPAsNpPeAEATEAHN TPBLOOMNPOBOAHN MPEXN B YPOAHN3NPOHN
Teputopumn 1pouTe OT1 PE 100 Ca NPEANOUNTOHN NOPAAN TIXHATA
BMCOKQ YCTOMUYMBOCT HA PA3NPOCTPAHEHME HA MYKHATUHN ©
YCTOMUMBOCT HO CEN3MMNYHIN KOAEOQAHMS HO 3EMSITA BAAroAdpPEHNE
HQ OTAMYHATA CU bBKABOCT. CneunduuHO 1 BAXHO NPEAMMCTBO
Ha PE 100 npu ra30CHABASBOHETO € Bb3MOXHOCTIA AQ CE YBEANUN
HOASrQHETO, NMPW KOETO € NOCTUTHATA MOBULLEHA CUTYPHOCT Npu
HOPQACTBOHE HA NyKHATMHUTE., OCBEH TOBA MOBMUWOBAHETO HA
HOAIFQHETO MPEAU3BMKBA  YBEAMUYABAHE HA TPAHCMOPTHUS
Kanayutet HA TPLOOMPOBOAQ.

NHTepecHo:

[oanetmaeHosute (PE) TpbbmM OAQroaAQpEHME HA TAOAKATA CU
MOBBPXHOCT M MHOTO AOBPATA CU EAACTUUYHOCT OT AbAI TOAUHK C€e
N3MOA3BAT 30 HE3N3KONHA MOAMSIHO HO CTAPU U AEDEKTUPOAM
TPBLOOMPOBOAN.

Tosn npouec HA CAHUPAHE € NU3KAIDUMTEAHO eDEKTUBEH, 3ALLOTO €
ObP3 M AECEeH 3a W3MbAHEHME, CMNECTIBA PA3XOAUTE MO
PO3KONABOHE HA CTAPUS TPBOOMNPOBOA M MOHTUPAHE HA HOBUS,
PA3KbPTBOHE HA CKbMOCTPYBALLM MbTHU HACTUAKL 1 KOMYHUKALA
N NOBTOPHOTO UM U3rPAKACHE. POBOTHATA NAOLL, B TO3M CAYYQl €
CBEAEHA AO MUHUMYM, KOETO B AHELLIHOTO 3A06bP3AHO EXEAHEBME
O3HQUOBA CTPOUTEAHN PABOTN 6E3 NPEKLCBAHE HA TPADKKA.

Pipelines for natural gas distribution require an infensive
supervision and a special handling.

PE pipes, used for this application, are connected each other
only on high technologically methods like butt welding, socket
welding and electrofusion welding. All this is a guarantee for @
reliability and high quality of the whole system.

Exactly the gas industry and the high requirements setfted in
regards to the materials used for these purpose is one of the first
that proves the advantages of PE 100.

For distribution pipeline mains in high populated areas PE 100
pipes are to prefer because of their resistance against ckracks
and the resistance against seismic changes in the earth due to
the very good flexibility of the materials.

A specific and important advantage of PE 100 in the field of the
gas supply is the possibility of the material to increase the
pressure. This effect means at the same time increased
transportation capacity of the pipeline.

Interesting:

Due to their smooth surface and a very good flexibility PE pipes
are successfully used for tfrenchless rehabilitations of old and
damaged pipelines.

This process is very effective, because it is easy, saves a lot of
construction expenses for excavation of the old pipeline and the
installation again.

This modern method is very environmental friendly, because of
the low construction site it requires.

In the hurry daily to have construction without breaking the road
traffic e.g. is a really big and comfortable advantage.




KAHAAUSAL S
SEWAGE

EKCTPYAUPAHA TPBBA OT PEHD, PE 100 EXTRUDED PIPE OF PEHD, PE 100

¢ [lpepHa3HAYEHME: 30 HANOPHA KAOHOAM3ALNS * Usage: for pressure sewage systems

¢ Marepuana: PE 100 e Material: PE 100

e Pasmepu: o1 ¢ 160 A0 ¢ 400 mm e Dimensions: d 160 - d 400 mm

o CreneHu Ha HaAadgraHe: ot PN 2.5 - 20 atm. e Pressure: from PN 2.5 up to PN 20 bar

o OupeTsaBaHe: YUSPHA TPLOA C YETUPN KADSBU HOAABXKHN ASHTI * Pipe color: black pipe with 4 brown longitudinal stripes
o Cranpaprt: EN 13244 o Standard: EN 13244

¢ AbAXMHAO HQ TpbOUTE: NPBLTN NO 12 M * Pipe lengths: pipesin 12 m

e TexXHMKM HO CBbP3BAHE: UYEAHO 30BAPSBOHE, MypOBO o Connecting technology*: butt welding, socket welding,
30BAPSIBAHE, EASKTPO-ChNPOTUBUTEAHO 3aBAPSIBAHE (*BUX pasaeA  electrofusion welding (hot wedge) (*see for details section
TexHMKN HO CBbP3BAHE) Connecting technologies)

- - 6.2 3.050 7.7 3.720 9.5 4.530 11.8 5.510 14.6 6.680 17.9 7.980 21.9 9.460

- - 6.9 3.800 8.6 4.680 10.7 5.730 13.3 7.000 16.4 8.440 20.1 | 10.100 | 24.6 | 12.000

- - 7.7 4.700 9.6 5.790 11.9 7.060 14.7 8.850 18.2 10.400 22.4 | 12.500 | 27.4 | 14.800

- - 8.6 5.910 10.8 7.310 13.4 8.950 16.6 | 10.900 | 20.5 13.200 25.2 | 15.800 | 30.8 | 18.400

- - 9.6 7.320 11.9 | 8.950 14.8 | 11.000 | 18.4 | 13.400 | 22.7 16.200 | 27.9 | 19.400 | 34.2 | 23.100

7.7 7.520 9.7 9.390 12.1 | 11.600 | 15.0 | 14.200 | 18.7 | 17.400 | 23.2 | 21.300 | 28.6 | 25.700 | 352 | 30.800 | 43.1 | 36.600

8.7 9.570 109 | 11.900 | 13.6 | 14.700 | 16.9 | 18.000 | 21.1 | 22.200 | 26.1 | 27.000 | 32.2 32.600 39.7 | 39.200 | 48.5 | 46.400

9.8 12.100 | 12.3 | 15.100 | 153 | 18.600 | 19.1 | 22.900 | 23.7 | 28.000 | 29.4 | 34.200 | 36.3 41.400 | 44.7 | 49.700 | 54.7 | 58.900

‘ - - 10.7 9.120 13.4 | 11.300 | 16.6 | 13.800 | 20.6 | 16.800 | 25.4 20.300 31.3 | 24.400 | 38.3 | 28.900

11.0 | 15.300 | 13.8 | 19.000 | 17.2 | 23.500 | 21.5 | 29.000 | 26.7 | 35.500 | 33.1 | 43.300 | 40.9 52.300 50.3 | 62.900 | 61.5 | 74.600

‘ 12.3 | 19.000 | 153 | 23.400 | 19.1 | 29.000 | 23.9 | 35.800 | 29.7 | 43.900 | 36.8 | 53.500 | 45.4 64.600 55.8 | 77.500 - -
13.7 | 23.700 | 17.2 | 29.500 | 21.4 | 36.300 | 26.7 | 43.200 | 33.2 | 55.000 | 41.2 | 67.100 | 50.8 81.000 - - - -

15.4 | 29.900 | 19.3 | 37.200 | 24.1 | 46.000 | 30.0 | 56.600 | 37.4 | 69.600 | 46.3 | 84.700 | 57.2 | 103.000 - - - -

SDR - CbOTHOLIEHME MEXAY BbHLLEH AOMETBP U AEBEAMHA HO CTEHATA SDR - diameter/wall thickness relation
S - TPLOHA cepus S - pipe series

SF - ®aKTOP HO CUrYPHOCT SF - safety factor

PN - HOMMHOAHO HOASIrOHe B bar PN - nominal pressure in bar

d - HOMUHOAEH BbHLUEH AUAMETHP B MM d - nominal outside diameter in mm
S - HOMMHOAHO A€OEAMHO HO CTEHATA B MM s - nominal wall thickness in mm
kg/m - Terno Ha TPLOATA B KI/M kg/m - weight of pipe in kg/m




KAHAAMSALUA

SEWAGE

YCnopeAaHO C YCbBbPLIEHCTBAHETO HA TEeXHOAOTMUTE Ce
HABAIOACBA M YBEAMYOBAHE HA XMMWYECKUTE OTNOABLM, KOUTO
CbABPXAT BCE NO-ArpecrsH BeLLECTBA.

B npeaBnA OCOOEHMS CbCTOB HA KAHOAM3ALMOHHUTE BOAN U
XUMUKOAK, NOAMETMAeHOBUTE (PE) TPBOONPOBOAHM CUCTEMU CO
HA-NPUEMAMBOTO N €PEKTMBHO pPELlEHNE OAAroOAQPEHMNE HA
CBOSTA YCTOMUMBOCT KbM XUMUKOAN, €PO3MS 1 KOPO3USI.

KAHOAM3AUNOHHUTE HAMOPHM TPBOOMNPOBOAM OT PE 30 NOA3EMHM U
HOA3EMHN KOHOAM3AUMM CO Ce AOKO3OAM Beue noseve ot 35
FOAVHN.

PE TPLOHM CUCTEMM CA QABCOMOTHO HEMPOMYCKAMBK, KOETO €
PE3YATAT OT N3MOA3BAHNS METOAQ 30 CBbP3BAHE UpE3 30BAPSIBAHE,
KOWTO TAPAHTUPA YCTONUMBOCT HA LIIAQTA CUCTEMA

BUCOKNIT MOAYA HO €AACTUYHOCT HAO PE HOMBAHO YAOBAETBOPSIBA
N3NCKBAHMATA HA KOHOAM3AUMOHHNTE CUCTEMMU.
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Along fo the developed new world technologies an increased
separation of chemical refuse is reported.

The waste contains more and more agressive substances.

Because of the special composition of the sewage waste water
and chemicals, PE pipelines are now the most acceptable and
effective solution due to their excellent chemical resistance and
corrosion resistance.

Pressure sewage pipelines of PE for under ground and above the
ground installation have proved since more than 35 year of
positive experiense.

PE pipe systems are absolutely non-permeable, which is a result
of the very good connection technologies that ensure a large
congestion of the whole system.

The high elasticity modul of PE fulfils the requirements of the
sewage systems.




APEHAXHUN CUCTEMU

DRAINAGE SYSTEMS

EKCTPYAUPAHA TPBBA OT PEHD, PE 100
AOMBAHUTEAHO MNMPOPA3AHA

¢ [IpeAHO3HAUEHME: 30 APEHOAXHN CUCTEMWN C BMCOKO BbHLUHO
HATOBAPBAHE N ABAOOUMHO HA 3AAAraHe > 10 m

¢ Marepuaa: PE 100

e Pasmepu: o1 ¢ 160 A0 ¢ 400 Mm

¢ LunpounHa Ha npopesa: 4 1 8 mm (3a ¢ 160); 3, 6 1 9 Mm 3a
Apyrute pasmepu

Bua Ha npopassaHeTo: 1/3, 2/3 MAM HOMbAHO NPOPSIZAHN
OugeTaBaHe: YEPHA TPHLOA

CranpaapT: EN 13244, DIN 4262-1

AbAXKMHA HO TpBOUTE: NPLTM NO 12 M

TexHMKu Ha CBbP3BAHE: UYEAHO 30BAPSBOHE, My(POBO
30BAPSIBOHE, EAEKTPO-ChNPOTUBUTEAHO 30BAPSBAHE (*BUX PO3AEA
TeXHVKN HO CBbP3BAHE)

EXTRUDED PIPE OF PEHD, PE 100
ADDITIONALLY SLOTTED

* Usage: for drainage systems with high inner pressure and lay
depth >10m

» Material: PE 100

* Dimensions: d 160 - d 400 mm

o Slot width: 4 and 8 mm (for d 160); 3, 6 and 9 mm for the other
diameters

Slot position: 1/3, 2/3 or full slotted

Pipe color: black pipe

Standard: EN 13244, DIN 4262-1

Pipe lengths: pipesin 12 m

Connecting technology*: butt welding, socket welding.,
electrofusion welding (hot wedge) (*see for details section
Connecting technologies)

SDR 41 33 26 21 17 13.6 11 9

S 20 16 12.5 10 8 6.3 5 4

d s |kg/m| s | kg/m| s |kg/m| s |[kg/m s | kg/m| s |kg/m s | kg/m | s | kg/m
- - - 6.2 | 3.050 | 7.7 | 3.720 | 9.5 | 4.530 | 11.8| 5.510 | 14.6 | 6.680 | 17.9 ] 7.980
- - - 6.9 | 3.800 | 8.6 | 4.680 | 10.7 | 5.730 | 13.3| 7.000 | 16.4 | 8.440 | 20.1| 10.100
<00 - - 7.7 | 4.700 | 9.6 | 5.790 | 11.9 | 7.060 | 14.7 | 8.850 | 18.2 | 10.400| 22.4 | 12.500
225 - - 8.6 | 5.910 | 10.8 | 7.310 | 13.4 | 8.950 | 16.6 | 10.900| 20.5 [ 13.200| 25.2 | 15.800
250 - - 9.6 | 7.320 | 11.9| 8.950 | 14.8 | 11.000| 18.4 | 13.400| 22.7 | 16.200| 27.9 | 19.400
280 - - 10.7 | 9.120 | 13.4| 11.300| 16.6 | 13.800| 20.6 | 16.800| 25.4 | 20.300| 31.3 | 24.400
315 | 7.7 | 7.520 | 9.7 | 9.390 | 12.1 | 11.600| 15.0 | 14.200| 18.7 | 17.400| 23.2 | 21.300| 28.6 | 25.700| 35.2 | 30.800
355 | 8.7 | 9.570 | 10.9|11.900 | 13.6 | 14.700| 16.9 | 18.000| 21.1 | 22.200| 26.1 | 27.000| 32.2 | 32.600| 39.7 | 39.200
400 | 9.8 |12.100| 12.3|15.100| 15.3 | 18.600 | 19.1] 22.900| 23.7 | 28.000| 29.4 | 34.200| 36.3 | 41.400| 44.7 | 49.700

SDR - CbOTHOLLEHNE MEXAY BbHLLEH AMAMETBP U AEOEAMHA HO CTEHATA

S - TPLOHA cepud
d - HOMMHOAEH BBbHLUEH AOMETBP B MM
S - HOMMHOAHO AEBEANHO HO CTEHATA B MM

kg/m - Tern0 Ha TPBLOATA B KI/M

S - pipe series
d - nominal outside diameter in mm
s - nominal wall thickness in mm
kg/m - weight of pipe in kg/m

SDR - diameter/wall thickness relation

11



APEHAXXHU CUCTEMU

DRAINAGE SYSTEMS

CbBPEMEHHUTE MOCTUXKEHNS B MPOMULIAEHOCTTA, MPUPACTA HA
HOCEAEHMETO 1 YBEAVUEHOTO NOTPEBAEHME, KAKTO 1 PABUTUETO
HO HOBW MOTEPUAAM U MPOAYKTN AOBEXAQT AO HATPYMBAHE HA
BUTOBN N MPOMULLASHM TBBPAW OTNOABLM, KOUTO CAEA THUEHE
OBPA3YBAT MHOTO  APYIM  XUMWKOAM, KOWTO MOMOAQT B
MOAMOUYBEHMUTE BOAV 1 3OMBPCSIBAT NPUPOAHATA CPEAQ.

ETO 30TOBA B NOCAEAHUTE TOAMHM CE€ HOAQIAT 1 BCE NO-€PEKTUBHU
MEPKN N N3NCKBAHKS 340 ONA3BAHE HAO OKOAHATA CPEAQ.

IMEHHO B TA3M chHepda MOAMETUAEHBT Ce SBSBA UASOAHUST
MOTEPVOA 30 OTBEXAOQHE HO MOAMOUBEHUTE BOAN UPE3 CNELIMAAHO
UTPAAEHN 1 MOASPHUNPAHN APEHAXKHM CUCTEMN.

3BEXAQHETO MO Te31 TOLBOMPOBOAN HO METOHOBMS A3, OTASASLL
ce npu THUEHETO HA OTNAABLMTE, AOMPUHACY 30 NOCTUAHE HA
TO3M OBLIOYOBELIKA M XYMOHHO KAy3d MO OMNa3BaHe HA

MPVPOAHOTO H HOCAEACTBO.
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The present-day achievements in the area of the industry as a
whole, as well as the increased world consumption and the
development of new materials and products lead to
accumulation of public and industrial refuse.

The process of their corruption is connected with many other
chemical substances that goes into the water and damage and
pollute the natur.

Therefore in the last years more effective measurments for
preserving the environment are required.

Exactly in this area the polyehylene material is the best solution
for leading and draining the underground water by means of
modern drainage pipe systems.




MNOAMETUAEHBT KATO MATEPUAA

THE POLYETHYLENE MATERIAL

XUMUYHA CTPYKTYPA HA NOAUETUAEHA

[TOAMETUAEHBT € TEPMONAACTUYHA MNAACTMACA, MOAYYEHA YpE3

CHEMICAL STRUCTURE OF POLYETHYLENE

Polyethylene is a termoplastic, prepared after polymerisation of

noAMMepunsaumsg HaA etnmAeH. XMMUYHATA CTPYKTYpPA HA TO3N ethylene.
NPoLeC HA NMPOM3BOACTBO HO NOAUETUAEHA €: The chemical structure of this production process is as follows:
H H
[pouec Ha
H H NOAUMEPU3AUUA | |
~N 7
Polymerisation | |
H H N

B 30BMUCUMMOCT OT NABTHOCTTQ, NMOAUETUAEHBT CE KATEropM3NpaA B
TPV TMNQ:

* MOAMETUAEH BUCOKA nNAbTHOCT PEHD
0.940 - 0.960 rp/cmd

* MOAMETUAEH CcpeApHa nAbTHOCcT PEMD cuc cromHocTn
0.920 - 0.950 rp/cm3

* MOAVMETUAEH HUCKO TMABTHOCT
0.910 - 0.930 rp/cm3

SALLO NOAUETUAEH (PE) 3A TPbBU

30 MPOM3BOACTBOTO HO MOAUETUAEHOBM TPBOW CE M3MNOA3BAT IAOBHO
mnose HDPE n MDPE. lNoHacTosdwem LDPE HOMMPA NpUAOXKEHNe
COMO 30 MPOU3BOACTBOTO HO TPLOM 3A HAMOSBOHE MPU HUCKM
HOAIrQHWSI.

CbC CTOVMHOCTHU

PELD cbCc cCTOMHOCTM

CoraacHo BAC EN ISO 12162, 30 OCHOBHAO XAPAKTEPUCTMKA HA
CYPOBUHUTE CE NPUEMA NEPUOALT OT BPEME, NPE3 KOUTO TPLOUTE
Ca YCTOMUMBM KbM MPUAOXEHOTO BbTPELWHO HAAIroHe. B
CTAOHAQPTA € ONPEAEAEH MUHUMOAEH nepuoa ot 50 ropAuHu npu
dAynA Boaa ¢ Temnepatypa 20°C, npes KOUTO NepuoA Tpvoute
TPSIGBA AQ MBABPXKAT HA HOAITOHETO, 3a KOETO CA NPEAHA3HO-
UEHM.

[Mpoueaypata no m3nuraHneTo e onucaHa B ISO/TR 9080. Ta ce
CbCTOM B WU3MUTBAHE HA

According to the density, the polyehylene devides in three types:
* polyethylene high density PEHD with density values of
0.940 - 0.960 g/cm3
o polyethylene middle density PEHD with density values of
0.920 - 0.950 g/cm3
o polyethylene low density PEHD with density values of
0.910-0.930 g/cm3

WHY TO CHOOSE PE FOR PIPES

HDPE and MDPE polyehylene types are used mainly for the pro-
duction of pipes. Currently the LDPE polyehylene type find its
application only for the production of irrigatfion pipes with lower
pressure,

According to EN ISO 12612 the most important raw material
property is the operation period which trough pipes are resistant
to the applied inside pressure. In the standard a minimum opera-
tion period of 50 years with water as fluid at 20°C is determinated,
and the pipes must resist to the pressure they are designed for.

The testing procedure is discribed in ISO/TR 9080. It consists of test-
ing the trial pipes at increased temperature (60°C, 70°C, 80°C)
and extrapolation of the results for the required temperature.

As a result of these tests
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MNOAUETUAEHBT KATO MATEPUAA

THE POLYETHYLENE MATERIAL

CAeABANKYM CTOMHOCTUTE HA NepudEPHOTO HanpexeHne [y, npu
20°C, eKCTpanoAMpaHo 3a cAep 50 roanHu, ce NOoAyyYOoBaA T.HOP.
AbBATOBPEMEHHA  XUAPOCTATMYHA fKocT. 975 % o1

ABATOBPEMEHHATA XMAPOCTATUYHA SKOCT € ONMPEeAEAeHd KATo
AOAHO  AOBEPUTEAHA  TPOHULA. [lpecmaranku  AOAHATA

AOBEPUTEAHA MOAHNLA 1 30KPBIASIBAVIKA HOAOAY KbM HA-OAM3KOTO
UMCAO OT cepugara HA Renard ce MOAyYOBA T.HAP. MUHUMOAHO
N3NCKBAHA SKOCT HO Matepnard (MRS), nspaseHa s MPQ.

[ToAnetnAeHsT (PE), npeAHO3HAUEH 30 HAMOPHN TPBOOMPOBOAHN
CUCTEMU, Ce KAACUOUUMPA CNoPEes MUHUMOAHO U3MCKBAHATA
aKkocT MRS (MRS = Minimum Required Strenght) KakTo CAeABQ:

From the values of the reference stress [, at 20°C, exfrapolated
for after 50 years, a long time period strenght can be defined.
97.5% of this value is marked as a lower limit level.

The calculation of the lower limit level and the rounding off to
the nearest number of Renard series determinates the minimum
required strenght (MRS) in Mpa.

Polyehylene (PE) for pressure pipeline systems can be classified in
regards to the minimum required strenght (MRS) as follows:

Tun nonuetrnnen cnopeg MRS / Tun nonuetuneH cnopep nabvtHoctra/| MRS croliHoct B MPa, 20°C, 50 roa./
Polyethylene type acc. to MRS Polyethylene type acc. to density MRS value in MPa, 20°C, 50 years
PE 32 PELD 3,2
PE 40 PELD, PELLD 4,0
PE 63 PEHD 6,3
PE 80 PEHD, PEMD 8,0
PE 100 PEHD 10,0

CronHocTtta Ha MRS, ymHOXeHa no 10, AOBA TMNA HO MATEPUAAQ,
Hanpumep 3a MRS = 8,0 knacudukaumsta e PE 80, a 3a MRS = 10,
19 € cbotBeTHO PE 100.

CoBpeMeHHnTe mapkmn PE 100 MOTEPUOAM 3ANO3BAT CTOMHOCTTA
Ha MRS or 10 MPa 1 npu eKCTpanoAaums HO PE3YyATaTUTE 30
nepuop ot speme 100 roamHn npu 20°C, a 3a nepmop o1 50 ropAnH
CcTonMHOCTIA HA MRS Hoasuwasa 10 MPa.

Ypes onncaHaTa npoueAypa CTOHACPTLT NMO3BOASBA AQ CE€
YHUOULMPAT PABANYHUTE MOTEPUAAM, HE3OBUCKMO OT XUMNUYECKNS]
NPOLEC, NO KOWTO CA NOAYYEHM. 10 TO3M HAUMH CTOBA Bb3MOXHO
NPOEKTUPAHETO HA TPLOHNM CUCTEMM 30 AUCTPUBYLMS HO O3 U
TEYHOCTU 30 NPEABUANM EKCNAOATALMOHEH CPOK.

NOAMETUAEH TUIM PE 100

PE 100 € NOAMETMAEH TUM TPETO MOKOAEHME. B pesyAtar Ha
MOANPUUMPAHE HO METOAQ HO MOAMMEPU3ALMS € NOCTUTHATO
YCbBbPLUEHCTBOHE HA PE-matepuona. 3atosa PE 100 tinosete
MMAT NO-BUCOKA MABTHOCT U MNOAOBPEHN MEXOHWYHM CBOWCTBA
KATO HOMPUMEP YBEANUYEHO ABATOBPEMEHHA SKOCT U YCTONUYMBOCT
HQ 6BP30 1 BOBHO PA3NPOCTPAHEHWE HA NMYKHATUHM,

[10 TA3M NPUUNHA MATEPUOABT € NMOAXOASILL 3A MPOU3BOACTBOTO HA
HQAMOPHM TPBLOW C NO-TOAEMU AMAMETPU N NMOPAAN NO-BUCOKATA
CTOMHOCT HO MRS ce AOCTUra CbOTBETHATA CTENEH HA HOASTOHE
NP NO-MOAKQ AEBGEAMHA HO CTEHATA B CpaBHeHMe ¢ PE 80
MATEPUOAUTE,

O1 AOCEralHATa CBETOBHA MPAKTUKA CE€ HOAQrQ M3BOABT, ue
FAOBHUTE CHOOAUTEAHU AUHUM CA M3rpaKAaT o PE 100 t1poubu, a
TOM KbAETO IbBKOBOCTIA € W3KAOUUTEAHO BAXHA, CE W3MOA3BAT
TPboYM ot PE 80.

The MRS value, multiplied with 10, gives the type of the material.
For example the classification for MRS = 8.0 is PE 80 material, and
for MRS = 10 it is a PE 100 materiall.

The new developed PE 100 materials preserv the MRS value of 10
MPa even by extrapolation of the results for an operation period
of 100 years at 20°C, and for an operation period of 50 years the
MRS values are more than 10 MPa.

Due to the procedure described different materials could be uni-
fied, independant on the chemical precess for their production.

In this way the design of pipe systems for gas distribution and flu-
ids for a specified life-time period can be applied.

POLYETHYLENE TYPE PE 100

These materials can also be described as polyehylene types of
the third generation.

This is a further development of the PE materials which shows by
a modified polymerisation process an amended mol mass distri-
bution. Therefore PE 100 types have a higher density and by this
imroved mechanical properties comes a raised stiffness and
hardness. Also a creep pressure and the resistance against rapid
crack propagation are increased.

Consequently, thsi material is suitable for the production of pres-
sure pipes with larger diameters. In comparison to usual pressure
pipes out of PE with less wall thickness the corresponding pressure
rating will be achieved.

From the practice the conclusion can be made, that the main
pipelines are of PE 100 pipes, and PE 80 is used where flexibility is
special required.
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NOAVETUAEHBT KATO MATEPUAA

THE POLYETHYLENE MATERIAL

€

SPECIFIC PROPERTIES OF PE
CeoiicTBa/ Cranpapt/ | Eaunuua/ | PE 80 (MD) | PE 80 (HD) | PE 100
Property Standard Unit
Cneuuduuna nvrHoct 1SO 1183 g/cm3 0.94 0.95 0.95
Specific density
MHpekc Ha cTtonunka
MFR 190/5 ISO 1133 g/10 min 0.90 0.50 0.3
Melt Flow Rate MFR 190/5
flkocT npu rpaH1La Ha TeYNUBOCT SO 527 MPa 20 99 25
Tensile stress at yield
OTHOCHUTEpPHO yAbIKEHHUE
NpU rpaH1La Ha TeYNUBOCT 1ISO 527 % 10 9 9
Elongation at yield
E 0 (E)lTHOCM.TenHO yAbJI)KEHUE NMPU CKbCBaHe SO 527 % > 600 > 600 ~600
5= ongation at break
S g Axkoct Ha yaap/ Impact strength
G © |- ¢ Hapesun npu +23°C/ notched at +23°C 1ISO 179 kJ/m? 12 12 16
= (_‘:‘ - ¢ Hape3u npu -30°C/ notched at -30°C 4.5 4.5 6
3 .O | Tebpaoct no Rockwell
N _fCCU Ball indentation hardness acc. Rockwell 1502039-1 MPa 36 42 46
o> $ [fAikocr Ha orbBane
zE (3.5 % orbBawo HanpexeHue) ISO 178 MPa 18 21 24
Flexural strength (3.5 % flexural stress)
::““.’". Ha eTRETMAROCT SO 527 MPa 750 950 1100
asticity module
Touka Ha omekBaHe no Vicat VST/B/50 .
Vicat-softening point VST/B/50 ISO 306 ¢ 63 72 m
} Temneparypa Ha orbBaHe
E » | npn Hatosapsane HDT/B ISO 75 °C 60 70 75
>§ ;g Heat deflection temperature HDT/B
8 8 | KoeduuueHt Ha nuHelHO
: g_ TePMHUYHO paswWUpeHue DIN 53752 K'x 10 1.8 1.8 1.8
R Linear coefficient of thermal expansion
E_ £ | TonnonpoBoaumoct npu 20°C DIN 52612 W/ (mxK) 0.4 0.4 0.4
2 ;GC_,) Thermal conductivity at 200C mx ' ’
Bb3nnameHsemoct (ropumoct) UL94 94-HB 94-HB 94-HB
Flammability DIN4102 ) B2 B2 B2
} CneuucduruHo 06eMHO CbNPOTUBNEHHE VDE 0303 OHM 1% 16 16
@ Specific volume resistance D cm > 10 > 10 > 10
= " CneuudpHYHO NOBLPXHOCTHO
§§ cbnpoTUBAeHHe VDE 0303 OHM > 10" > 10" > 10"
s & Specific surface resistance
i O | OTHOCHTeNnHa AUENEeKTPUYHA
E Tou_ KOHcTaHTa npu 1 MHz DIN53483 - 2.3 2.3 2.3
E-L:) Relative dielectric constant at 1 MHz
¥ s
HH e weows | won | w | w |
L e e A AL
:zgﬁ - - na/ yes na/ yes na/ yes
UV crabunusauus ) ) caxxaun/ caxxaun/ caxxan/
UV stabilized carbon black | carbon black | carbon black
Uear i yepeH/ yepeH/ yepeH/
Colour black black black
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NOAUETUAEHBT KATO MATEPUAA

EKCMNAOATALUWUOHEH XXWUBOT HA TPBBUTE OT PE

TepMONAQCTUTE CA BUCOKO EAACTUYHN MATEPUAAM, TPU KOUTO
MOBEAEHNETO MPU EKCNAOQTALMS 30BUCKU OT HOTOBAPBAHETO,
TEMNEPATYPATA U MPOABAKUTEAHOCTIA HO HOTOBCPBAHE.

TabAMLa 30 AONYCTUMM PABOTHN HOASIrAHMS HA TPBOW OT PE 100 B
30BUCUMOCT OT TEMNEPATYPATA M PABOTHOTO HOASIFOHE CbIAACHO
EN 12201 yact 1 (30 cpeaa Boad, SF=1.25)

THE POLYETHYLENE MATERIAL

LIFE-TIME PERIOD OF PE PIPES

Thermoplastics are high elastic materials, which behaviour during
operation time depends on the pressure, on the temperature
and the duration of the pressure load.

Below is a chart for the permissible operating pressure for PE 100
depending on the temperature and the working pressure
according to EN 12201 part 1 (for water, SF=1.25)

SDR
17 | 11 | 7.4
Temneparypa |EkcnnoarauuoHeH S
Temperature nepvop, B rogMHH 8 I P5N ! 3.2
°C Operating perod 10 | 16 | 25
(years) Donyctumo pabotHo HansaraHe B bar/ permissible operating pressure in bar
10 5 12.6 20.2 31.5
10 124 19.8 31.0
25 12.1 19.3 30.2
50 11.9 19.0 29.7
100 11.6 18.7 29.2
20 5 10.6 16.9 26.5
10 104 16.6 26.0
25 10.1 16.2 25.4
50 10.0 16.0 25.0
100 9.8 15.7 24.5
30 5 19.0 14.4 22.5
10 8.8 14.1 22.1
25 8.6 13.8 21.6
50 8.4 13.5 21.2
40 5 7.7 12.3 19.3
10 7.6 12.1 19.0
25 7.4 11.8 18.5
50 7.2 11.6 18.2
50 5 6.7 10.7 16.7
10 6.5 10.4 16.2
15 5.9 9.5 14.8
60 5 4.8 7.7 12.1
70 2 3.9 6.2 9.8

e UV-yCTOMNUMBOCT OCUrypeHa upe3 AOOABSIHE HO CAXAM, A OTTAM
N BbAMOXHOCT 30 YNOTPEDA HA TPLOUTE HA OTKPUTO 34 ABATO BpEME
¢ [bBKABOCT HO MATEPUNAAQ (= ,MbBKOBA TPbOHA cucTeMa")

o Manka nabTHOCT ot 0.95 rp/CcM3, CAEAOBOTEAHO 11 MOAKO TETAO
HQ NOAVNETUAEHOBUTE TPHOU

e MHOro AOCHPA XMMNYECKA YCTOWUMBOCT, YCTOMUYMBOCT HA

KMCEAMHN 1 OCHOBM

e YCTOMUMBOCT HO ATMOCOEPHM BAUSHNS

e YCTOMUMBOCT HO pOAMALMS

¢ AOBPA 30BAPSIEMOCT

e MHOro A0G6pPa ABPA3NOHHA YCTOMUMBOCT, MAAKM 3Qryou npwu
TpVeHe

o [lOCPEACTBOM TAQAKATO MOBBLPXHOCT U CbOTBETHO MAAKOTO
CbNPOTMBAEHME HOA TPUEHE CE€ MNOCTUTAT MOAKM 30ryou Ha

HOASIrAHE CPABHEHO HAMPUMEP C METOAUTE

¢ HeuyBCTBUTEAHOCT HA 30MPbB3BAHE, BBAMOXHOCT 30 MU3MOA3BAHE
N Npu HUCKK Temnepartypu (-50°C)

e YCTOMUMBOCT HA rpu3Qun

e YCTOMUMBOCT HO MUKPOBUOAOTNYHI OTAQrOHNS

o YCTOMUMBOCT HO YAQP W MPK TEMNEPATYPN AGAEY NOA TOUKATA
HO 30MPB3BAHE HA GAYMAQ.

o [loametnaeHst ce peunkanpa 100 % 1 no TO31 HAYMH CNOMAra
30 OMA3BAHETO HO OKOAHATA CpeAd

¢ Bb3aMOXHOCT 30 OLBETIBAHE HA CYPOBNHATA

e MOAKQ TONAOMPOBOAMMOCT M KATO PE3YATAT OT TOBO  HUCKM
TEPMWNYHK 3aryou.

o UV stability due to carbon black and therefore a possibility for
pipe storage in the open air for a longer time

o Flexibility of the material (=flexible pipe system)

e Low density of 0.95 g/cm3, consequently low weight of the
polyehylene pipes

e Very good chemical resistance, resistance against acids and
alkali

o Weathering resistance

o Very good behaviour at radiation strain

o Excellent weldability

o Very good behaviour at abrasive fluids, therefore lower rough-
ness losses

¢ Due to the smooth surface lower pressure losses appear in
comparison to other materials like metals e.g.

o Possible usage even by low temperatures under zero

¢ Resistance against rodents

e Resistant to microorganism

o Very good impact resistance even at fempeartures under
zero

¢ Polyethylene materials can be recycled 100 %, therefore they
are environmental friendly

e Possible colouring of the raw materials

o Low fermal conductivity and therefore - lower termal losses




MNOAMETUAEHBT KATO MATEPUAA

THE POLYETHYLENE MATERIAL

NOBEAEHMUE NMPU ABPA3VBHU MPOTUYALLN
BELLIECTBA

[MPUHUMNHO NAQCTMACOBUTE TPBOW CA 3HAUUTEAHO NO-NPUTOAHN 30
TPOHCMNOPT HA TEYHW, TBBPAM M CMECEHM BEeLLEeCTBA OTKOAKOTO
OETOHOBUTE TPBLOW NAM CTOMAHEHUTE, B NOAKPENA HA TA3K Te3d ca
HEe CAMO pPEe3yATaTUTE OT PA3AUYHM U3CAEABOHMS, HO W
NOAOXUTEAHNS ONUT OT PEAMLA CAYUYAN HA MPUAOXKEHME.

CbrAACHO pPa3pabOTEHNS B TEXHUYECKUS YHUBEPCUTET HA
AQPMLLOAT METOA, PA3PSZAHA MO ABAKMHATA CU YACT OT TPBOA C
ABAKMHO 1 M Ce KAQTU HAMPEA-HO30A ¢ vectota ot 0.18 Hz. 3a
PA3MEP HA TPUEHETO BOXKM AOKOAHOTO OTHEMOHE HO AEOEAMHATA
HO CTEHATA CAEA ONPEAEAEHO BPEME HO HOTOBOPBAHE.

OT1 pes3yAtatmte Ha TOBA
M3MNUTBAHE SICHO U TOUHO C€e
BMXAQ MNPEAMMCTBOTO  HA
NAQCTMACOBUTE TPBOM 3Q
TPOHCNOPT  HA
BEWECTBA B  CAMOTEYHM ,
TOLOOMNPOBOAMN. ;

4 Viznoceare B MM
Abrasion in mm

Cpeaa npu onura: cmec oT _
KBOPLOB NICHK, YAKbA 1 BOAC 66ToHOBA TpbGa
(46 % CbabPXAHME HA concrete pip ¢
KBAPLOB MACBK U UAKBA, g )
OAEMWHO HO YaCTMUMTE AO
30 Mm). e

TBbPAMU 1.5 i

BEHAVIOUR AT ABRASIVE FLUIDS

In principle, termoplastic pipes are better suited for the convey-
ing of fluid-solid-mixtures than e.g. concrete pipes or also steel
pipes. There is also positive experience of different applications.

At the of the Technical University Darmstadt developed method,
a 1 mlong half-pipe is tilted with a frequency of 0,18 Hz.

The local deduction of the wall thickness after a certain loading
time is regarded as measure for the abrasion.

The advantage of thermoplastic pipes for the fransportation of
solids in open channels can clearly be seen from the test results.

Medium by festing: sand-gravel-water-mixture 46 Vol. %
sand/gravel, grain size up to 30 mm.

CTbKNOBNAKHeCTa Tpbba
GFK pipe

KaMeHnHoBa Tpbba
stoneware pip

- PVC-Tpbba
05 _ PVC-pipe

PE-Tpbba

0.25 - PE-pipe

0 —— o | | | | | | | | >
0 50 100 150 200 250 300 350 400 450 x 1000
6pow unkan / numer of alternations of lads
EAEKTPONMPOBOAUMOCT ELECTRICAL CONDUCTIVITY

Marepunaamte PEHD n PELD ca npuumcAeHn KATo BCUYUKK ARYMM
NAQCTMACK KbM TPYNATA HO eAeKTPOU3OAUPALLMTE BeLecTBd.
[loA TOBO Ce pA3dUPAT BCUUKM MATEPUOAN, UYMSITO CreunduuHa
YCTOMUMBOCT HA NPOHMKBAHE € No-roAgma o1 106 Ohm x cwm.

30 NOTPEBUTEAS € BOXKHO MOBBPXHOCTHOTO EAEKTPOCHIPOTUBAE-
HUe. AKO C€ HOABMLLM CTOMHOCTTA OT 109 Ohm, TO MOTEPUAALT Ce
KATEropm3anpa KATo eAEKTPOCTATUYHO 30PEXAQLL CE.

B CTpoOMTEeACTBOTO  HA  MAOCTMACOBM  TPLOOMPOBOAMU
EAEKTPOCTATUYHOTO 3APEXAQHE Ce M3BIrBa TOraBA, KOraro
TPSIOBA AQ C€ TPAHCMOPTUPAT EASKTPOHENPOBOANMU GAYMAM VAU
TPHOONPOBOANTE TPSOBA AQ ObAAT MOAOXEHU B €KCNAO3NOHHO
OMACHM (3QCTPALLEHM) NOMeELLEHNS. TPAHCNOPTUPAHETO HA
3ANOAVMK TQ30BE WAM TEYHOCTM € 6e30MaCHO COMO TOraBdQ,
KOraTo CUCTEMATA € 3ATBOPEHA U 3a3eMeHd. OCBEeH TOBA
ONACHOCTIA OT 30dpexAdHe Ce HAMAAIBA MNOCPEACTBOM
HOMOASIBOHE HA CKOPOCTTA HA TPAHCMOPTUPAHE.

OnacHOCTTA OT 3ANAAUMN TEYUHOCTN B MOMELLEHNS, B KOUTO TPSIGBA
AQ ObAQT NMOAOXEHN MAACTMACOBM TPBLOOMPOBOAU, CE M3DSrBA
HaNpUMep C A0BPA BEHTMAAUMS. APYra NPEAnA3HA MSPKA ce
CbCTOM B TOBQ, Y€ BbL3AYXbT CE€ WMOHM3INPA U C TOBA Ce
NPEAOTBPATIBA EAEKTPOCTATUYHOTO  3APEXAQHE Ha
NAQCTMACATA. Tbl KATO Npu HOA 65 % OTHOCUTEAHO BAODKHOCT HA
Bb3AYXQ MOUTN HE CE HODMOACBO EAEKTPOCTATUUHO 3APEXACHE,
TO YECTO pEeLLEHME HA NPOBAEMA € 1 NMOBULLIOBAHE HA BAOXKHOCTTA
HQO Bb3AYXA.

PEHD and PELD materials belong to the plastics that are electric
insulating substances. Such materials have a special resistance
more than 106 Ohm x cm against infiltration.

For the consumer the most important property is the surface elec-
trical resistance. If this value exceeds109 Ohm, the material can
be classified as electrostatic loadable.

In the pipeline construction this effect is not acceptable if elec-
tric non-conductive fluids have to be transported or the pipeline
has to be installed in explosion dangerous areas.

The transportation of quick flammable gases or fluids is safe only
when the system is close and connected with the ground. In such
cases also the transportation speed can be reduced to minimize
this problem.

Another possible measure to avoid dangerous flammability of flu-
ids is to ensure a very good ventilation.

Also it is recommended in such situations to ionize the air so that
the electrostatic loading of the plastic materials can be prevent-
ed.

Sometimes a good solution is to increase the air humidity,
because by a relevant air humidity of 65% this problem can not
appear.
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NOAUETUAEHBT KATO MATEPUAA

MOBEAEHUE NPU Bb3AEUCTBUE HA MAAMBK

[TOAVMETUAEHBT € HOPMOAHO 3anoAUM  ( KAOC CTPOUTEAEH
matepuaA B2 coraacHo DIN 4102). Ton ce Bb3NAOMEHSBA MOA
BAVISIHE HQA NAGMDBK, MPOABAXCABO AC TOPW C AEKO CBETELL NAOMBK
N N3BbH 3ANOAUTEAHMSI U3TOYUHVIK 1 CE Pa3TANs ropenku. MNpun ToBa
CE MOAYYABAT HOPMOAHUTE MPU BbIAEBOAOPOAMTE MPOAYKTN OT
nsrapsHeto CO, CO, 1 BOAQ, HO HE 1 KOPO3NBHU UAM YBOEXAQLLMN
OKOAHATa cpeaa octarbun. CouraacHo ASTM D 1929
TEMNEPATYPATA HA CAMO3ANAAMMOCT e 348°C, a Temneparypara
HQ BbHLIHO 3anaAMMOcCT e 340°C.

BOAOINOIABLLUAHE

Marepuanaet PE-HD € BOAOHEnponycKAMB. He ce HABAOAQBA
HAGBLOBAHE M C TOBA NMPOMSHA HO CTABUAHOCTTA HO pa3Mepute.
Mo M3NUTAHNE CBIAQCHO CTAHACPTA (BOAHO CKAOAMPOHE) €
YCTOHOBEHO MMHUMOAHO BOAOMOTAbLLAHE. TO C€ OCHOBABA CAMO
HO A6COPOBUPAHE HA OCTATLLM OT BACXKHOCT MO NOBbPXHOCTTA.

YCTONYMBOCT HA ATMOCOEPHW BAUAHNS

[lpU MO-ABATO CKAGAMPOHE HA OTKPUTO MOBEYUESTO MPUPOAHM
BELLEeCTBA 1N NAACTMOCK OMBAT YBPEAEHN MOA Bb3AEVCTBUETO HA
OKOAHOTA CpeAqd, Han-Beue uypes UV-Abunte Ha CAbHUYEBATA
CBETAVIHO M YUYACTMETO HA KUCAOPOA BbB Bb3AyXA. [1osBgBA Ce
NPOMSHA HA LUBETA M HOMOASBOHE HA MEXAHWYHWUTE CBOWCTBQ,
KOETO C TeyeHMe HA BPEMETO MOXE AQ OKOXE BAUSHUE BbPXY
€KCNAOQTALMOHHNTE NMOKA3ATEAM. TOBA SBAESHME Ce HABAIACBA
OCOBEHO NPU HECTABUAM3MPAOHN PEHD TMNoBe C UBST HATYPOAEH
MA OLIBETEHM B APYT UBST, PA3AMYEH OT UepPEH. 3ATOBA NO-A06PA
YCTOMUYMBOCT MOKO3BA MATEPUAALT PE-HD uyepeH. 3a 1pbbute C
XbAT U CUH UBIT € OCUrypeHa 3alWMTHA yCTonumBoCT HA UV-
AbueHne A0 3,5 GJ/m2. 3a Tpbbute C UYepeH LBIAT MOPaAU
CbABPXXOHNETO HA COXAU, KOUTO HEYTPOAM3IUPAT BPEAHOTO
BAMSIHME, 3ALMTHATA UM YCTOMUMBOCT € NO-BUCOKA. 3a YCAOBUSTA
Ha BbArapus UV paanaumara, Kosto ce akyMyAaupa, € 4 GJ/m2.,
CAeAOBATEAHO 3a BbArapKMs AONYCTUMMSIT AUMUT 30 XKbATU U CUHN
TPBOM Ce NOCTUIA 3a NO-MAAKO OT 1 rOAMHA.

YCTOMUYMBOCT HA TPU3AYU U
MWUKPOOPTrAHU3MU

[TOPAAM TAOAKQTA, KPBIAQ MOBBPXHOCT U TBBPAOCTIA HA
MOAVETUAEHQ HE CEe 300EeAI3BAT ONUTK 3A MPU3AHE BbPXY TPLOUTE.
[TOAVETUAEHDBT HE CAYXM 30 MOYBA HA MUKPOOPIAHM3MM (BOKTE-
PUK, TOUNYKK, CNOPK) 1 3ATOBA MOAUETUASHOBUTE TPLOW HE BKBAT
HAMNOAQHK OT TaX. TOBA Ce OTHACS A0 CYADQATHO pPeAyLMpPALLM
oakTepum.

PUINOAOTNYHA BE3BPEAHOCT

N3noA3BAHUTE TPLOHW MAPKM PE HE CO KAACUPUUMPOHM KATO
OMNACHN 3Q YOBELLKOTO 3APABE CIAACHO AMpektnea 1999/45 Ha
EC C HenHute AOMbAHEHUS U M3MEHEHKs. Marepunaamte ca
CTOBUAHN NPU CbXPAHEHNE N N3MOA3BOHE. AKO CE HArpesr A0
noseue o1 300°C, 1e3n NPOAYKTN MOraT AQ OBPA3YBAT U3NAPEHNS
AV NyLeumn, KOUTO AQ MPUUMHAT APQ3HEHE HA AMXATEAHNS TPOKT,
KALWASHE MAM HEAOCTUT HO Bb3AYX.

PELUMKAMPAHE U ONA3BAHE HA OKOAHATA
CPEAA

N3noA3BAHUTE TPLOHW MAPKM PE HE CO KAACUPUUMPOHM KATO
OMNACHM 30 OKOAHATA cpead. Marepnaante 0O6UKHOBEHO He ce
PA3AQrAT Mo BUOXUMMNYEH HOUMH. OT oTnaabLmTE OT PE € BbAMOXHA
BTOPUYHA NPepaboTka (PeunkKAMpOHe) U BAAQraQHETO HA
PErPAHYAQTA B MOAXOAILLIN U3AEAMS.

XUMWYECKA YCTONUMBOCT HA PE

PE € yCTONUMB HO BOAHW PA3TBOPK HO COAM, KUCEANHM 1 OCHOBM,

AOKOAKOTO HEe CTOBA BbMPOC 34 CUAHM OKCUAMPALLM BELLECTBA.

AoBPA YCTONUMBOCT CE€ HOBAIOACBAO CbLLO TAKA U CPELLY peamld

PO3TBOPU KATO OAKOXOAM, eTepu 1 ketoHun. B ISO/TR 10358 e

AQAEHQA NOAPOBHA MHOPMALMS 3 XMMUUECKATA YCTONYNBOCT HO
TPBOW OT PA3AUYHM MAACTMACH,

THE POLYETHYLENE MATERIAL

FLAMMARBILITY

Polyehtylene can be classified as a normal flammalble material
(class B2 according to DIN 4102). The material ignites under fire,
keeps burning with a light flame even outside the flalmmable
source and melfs burning. The normal for hydrocarbon burning
products like CO, CO, and water comes out, but no corrosion-
able or harmful for the environment residia.According to ASTM D
1929 the temperature for self flammability is 348°C, and the tem-
perature for outside flasmmability is 340°C.

WATER ABSORPTION

PEHD material shows no water absorption. No rising can appear
and therefore no changes in the pipe sizes. By water storage fest
according to the standard only minimum water absorption is
deferminated. It consists only in absorption of some moisture rests
on the surface.

WEATHERING RESISTANCE

After a longer storage in the open air the most natural materials
and also the plastics have been demaged from the weathering
conditions around them. The agent that causes theses damages
is in the first place the UV rays and the participation of oxygen in
the air. Changes in the colour of the material appear, and the
mechanical properties decrease in the course of time, as well as
some other operation parameters change. This phenomenon
can be seen especially on the non stabilized PE-HD types with dif-
ferent than black colour. Therefore the PEHD black polyethylene
shows better resistance. For pipes coloured in blue or yellow a
protection up to 3,5 GJ/m?2 against UV rays is ensured. For black
pipes the protection is bigger duet to the carbon black, that nul-
lifies the influence of the UV rays. For the weathering conditions in
Bulgaria the UV radiation is about 4 GJ/m2. Therefore for our
country the permissible limit for blue or yellow coloured pipes can
be achieved for less than 1 year.

RESISTANCE AGAINST RODENTS AND
MICROORGANISM

Due to the smooth round surface and profile and the siffness of
the polyethylene material no special influence of rodents can be
applied. Polyethylene is not a favourable ground for any
microorganism (bacteria, parasitic fungi etc.). Therefore polyeth-
ylene pipes can not be attacked by them.

PHYSIOLOGICAL NON-TOXIC

The well known PE type materials can not be classified as dan-
gerous for the human health according to Directive 1999/45 of
the European union. The PE materials keep stable by storage and
usage. If they are heated with more than 300°C, these products
can build fumes or smokes, which can cause breath irritation,
cough or air insufficiency.

RECYCLING AND ENVIRONMENY PRESERVING

PE materials are environmental friendly. In principle they do not
decompose biochemically. From the PE rests a secondary pro-
cessing (recycling) is possible, and the regranulate can be used
for suitable products again.

CHEMICAL RESISTANCE

PE material is resistant against water solutions of salts, acids and
alkalis, but no strong oxidating meduims.

A good resistance is shown also against many solutions like alco-
holics, ethers and kethones.

Standard ISO/TR 10358 gives in details information about the
chemical resistance for pipes of different plastics.
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TEXHUMECKA NUHOOPMALUS

TECHNICAL INFORMATION

[y NPOEKTUPAHE HA TPBLOONPOBOAM OT NOAUETUAEHOBU TPLOM CA
BbBEAEHM CAEAHUTE OCHOBHU OMPEAEAEHUS U USYNCAUTEAHU

dopmyAu:

SDR - STANDARD DIMENSION RATIO

SDR 13pa39Ba OTHOLWIEHNE MEXAY HOMUHOAHWS BbHLIEH AVMOMETHP
HQ TPLOATA N HEMHATA HOMVMHOAHQ AEDEANHA HA CTEHATA.

KbAETO

dg - BbHLLEH AMAMETBLP HA TPLOATA, B [MM]
S - A€O6EeAVHA HO CTEHATA, B [MM]

S-TPbBHA CEPUA
S MPEACTOBASIBA UNCAO 30 OOO3HAYABAHE HA TPBLON

P ettt

R e et

KbAETO

SDR - CbOTHOLLEHNE MeXAY BbHLIEH AMOMETbD HA TPLOATA U
AEOEANHO HO CTEHATA

(DAKTOP HA CUT'YPHOCT - SF

KoeduumeHT CbC CTOMHOCT, NO-TOAIMA OT €ANHULA, KOWTO B3eMA
NPeABMA YCAOBMATA HA PABOTA, KOKTO M CBOWMCTBATA HA
eAEMEHTUTE HA TPBOOMPOBOAHATA CUCTEMA.

MWHUMOAHUTE CTOMHOCT HA GAKTOPA HA CUTYPHOCT CcA
MOCOYEHU B CAEAHATA TABAULIQL:

Following main definitions and formulas are used for calculating
and designing of PE pipelines

SDR - STANDARD DIMENSION RATIO
SDR is the nominal diameter - nominal wall thickness relation.

d, - outside diameter of pipe [mm]
s - wall thickness [mm]

S- PIPE SERIES

e — e cr——————————-——-—

SDR - diameter-wall thickness ratio

SAFETY FACTOR - SF

SFis a value > 1, which corresponds to the working conditions, as
well as to the different elements of the pipe system.

Minimum SF values are given in the chart below:

Marepuan Temneparypa
Material Temperature
10°C - 40°C | 10°C - 40°C | 10°C - 40°C
1.25 3a Bopa/ 2.0 3a ra3
PE 100 1.25 for water/ 2.0 for gas

HOMMWHAAHO HAAATAHE - PN

LinppoBo 06O3HAUEHNE, M3MNOASBAHO 30 CPOBHUTEAHU LEAUN Y
OTHOCSHLIO CE€ AO MEXOHWYHUTE XAPOAKTEPUCTUKM HO ACAEH
eAeMEHT OT TPBLOOMPOBOAHATA CUCTEMA. 3A MNAACTMOCOBA
TPBOOMNPOBOAHO CUCTEMA, NMPEHACALLA BOAQ, TO CbOTBETCTBA HA
MAKCUMOAHOTO HENPEKBCHATO PABOTHO HOAIFOHE HO BOAQTA MK
20°C, N3uMCAEeHo B bar, ¢ MUHUMOAEH KOEPULIMEHT HO CUTYPHOCT
(SF=1.25).

MAKCUMAAHO PABOTHO HAAATAHE - MOP

ToBA € MAOKCUMMQOAHOTO €e(EKTMBHO HOAITAOHE HA QAYMAQ,
N3PA3EHO B bar, Npu KOETO TPBOONPOBOAHATA CUCTEMA MOXE AQ
PABOTU NPOABAKUTEAHO BpeME. Baemar noa BHUMAOHME PUNKO-
MEXAHUYHUTE XAPOKTEPUCTMKM HO EAEMEHTUTE HA CUCTEMATA.
N3uncAgBA ce No CAEAHATA GOPMYAQ:

- ———————————————

KbAETO
MOP - MOKCUMOAHO PABOTHO HOAIrQHE, B bar

MRS - MUHUMOAHO M3UCKBAHA SKOCT HO MATEPUAAQ

SDR - CbOTHOLLEHNE MeXAY BbHLIEH AMOMETHD HA TPLOATA W
AEOEAVHA HO CTeHaTa

SFnin = MUHUMOAEH GAKTOP HA CUryPHOCT

NOMINAL PRESSURE - PN

This is a figure marking, used for comparisson purpose. It express-
es the mechanical properties of an element from the pipeline
system. For polyethylene pipe system, where water as fluid flows,
the PN value conforms on the contfinuous maximum operating
pressure of water at 20°C, calculated in bar, with an minimum
safety factor SF=1.25.

MAXIMUM OPERATING PRESSURE - MOP

This is the maximum effective pressure of the fluid, calculated in
bar, so that the pipeline system can work for a long time.

MOP can be calculated from the formula:

MOP - maximum operating pressure [bar]

MRS - minimum required strength of the material
SDR - diameter-wall thickness ratio

SFnin - Minimum safety factor

NOAUETUAEHBT KATO MATEPUAA
THE POLYETHYLENE MATERIAL

TEXHWYECKA MIHDOPMALUS
TECHNICAL INFORMATION

TEXHUKN HA CBbP3BAHE

L
I
<
—
<
<
o
<
(yr]
L
I
<<
o0
[—
i)
|
>

CONNECTION TECHNOLOGIES

=
o
[
O
=
oz
—
(2]
=
o
=
>-
<
—




MOAUETUAEHBT KATO MATEPUAA
THE POLYETHYLENE MATERIAL

TEXHUMECKA UHOOPMALUA
TECHNICAL INFORMATION

L
X
<
o0
o
oo
o)
[aa]
O
<<
X
=
N
=
X
P
L
[

YNBbTBAHE 3A NMOAATAHE
LAYING INSTRUCTION

(%2)
—
o
Q
o
=
=
O
=
=
o
—
O
LLI
=
=
O
O

TEXHUYECKA MHOOPMALIUS

TECHNICAL INFORMATION

HOMWHAAHA TBbPAOCT HA MPBCTEHA - SN

SN e unppoBo 0OO3HAUEHME HA TBLPAOCTIA HA TPLOA WAM
CBbP3BALLA YACT, KOETO € 3AKPBIAEHO AO LSIAO YNCAQ, M3MOA3BAHO
30 onpepeAsHe Ha TBbpaoCcTTd B kKN/m 2 1 nokassaLo
MUHUMOAHQTA TBBPAOCT HO MPLCTEHA HA TPBLOA NAM CBLP3BALLC
YacT.

BAMSHMETO HO TBLPAOCTTA HA MPBLCTEHA NPW MbBKABK NAQCTMACOBM
CUCTEMM Ce HOALEHSBA. TpbbATA KbM MOMEHTA HO BIPOXKAQHETO
TPS6BA AQ VMO AOCTOTBUYHA TBBPAOCT HA MPLCTEHA, 30 AQ NOEMeE
HOTOBAPBAHETO OT YMNAbTHIBAHETO. [lpn A0BPU PABOTK NO

YNABTHSIBOHE B OBOAQCTTA HA TPLOONPOBOAHATA 30HA MOYBATA
Noema NosIBMAOTO CE HATOBAPBAHE, TPHOATA CAMA MO cebe cu ce
MPOTMBOMNOCTABY HA HATOBAPBAHETO upe3 aedopmaums (no
MPABUAO OT 2 A0 3 %) U CAeA NEPUOA OT OKOAO 2 TOAVHMK

(penakcaums) Aexmn 6e3 HATOBAPBAHE B 3eMdatd. TBbPAOCT HA
npbcteHa ot 8 kN/m2 ce cunta 3a ONTMMOAHA Y AOCTATbYHA.

CoranacHo EN 13244-2:2002, KbAa€TO Ce M3UMCASBA HOUAAHA
AedopmMaLng HO HOMOPHM TPLOWM N TPBLOM 3A KAHOAM3ALMOHHN
CUCTEMM MOA BAKYYM, HOMOAHATA TBBPAOCT HA MPbLCTEHA TPSIOBA
AQ ObAe B3ETA OT CASAHATA TABAMLQL:

NOMINAL STIFFNESS - SN

SN is the figure determination for the strength of a pipe or fitting.
It is calculated as a whole number and defines the minimum
strength of pipe or fitting in kN/m?2,

The influence of the stiffness over flexible plastic pipe systems is
sometimes overrated. Even at the installation the pipe must have
enough sfiffness o bear the loading of the compacting. If the
compacting in the pipeline zone is properly done, the soil takes
on the loading, the pipe itself withstands the loading by defor-
mation (in principle between 2 and 3 %) and after a period of
about 2 years of relaxing the pipe is laying without laods in the
ground. A stiffness of 8 kN/m?2 counts for optimal and enough.

According to EN 13244-2:2002, where the initial deformation of
pressure pipes and sewage pipes under vacuum is calculated,
the initial stiffness must be taken from the chart below:

E-moaynu, [MPa] / E-moduls [MPa]
SDR Tpbv6Ha cepua S/ 600 800 1000 1200
S series HauanHa TBbpAOCT Ha npbeteHa (Sinit), [kN/m?]
Initial stiffness (S;,it), [kN/m?]
41 20 0.75 1.0 1.3 1.6
33 16 1.5 2.0 2.5 3.1
26 12.5 3.2 4.3 5.3 6.4
21 10 6.2 8.3 10.4 12.5
17 8 12.2 16.3 20.3 24.4
13.6 6.3 25.0 33.3 41.7 50.0
11 5 66.5 88.7 83.3 100.0
9 4 97.7 130.2 162.8 195.3
7.4 3.2 190.7 254.3 317.9 381.5
6 2.5 400.0 533.3 668.7 800.0

Ha NpOoKTMKA HAYOAHATO TBBPAOCT HA MPBLCTEHA € BUHATW MO-
BMCOKQO OT M3UMNCAEHATA, 3AWOTO CPeAHATa AebeArHa Ha
CTEHATA € NO-TOAIMA OT HOMUHOAHOTA AE6EANHA HA CTEHATQ,
KOSTO C€ M3MOA3BA 34 N3UNCAABAHETO.

Koraro 1ob06aT1a € ¢ HOUAAHA TBBPAOCT HA MPLCTEHA Sinit < 4 3a
MOAOXEHM B 3eM4TA TPLOK, TPAGBA AQ CE B3EMAT MEPKMN, 30 AQ Ce
NPEAOTBPATN NOAYUOBAHETO HA FOAIMA OBOAHOCT.

ONPEAEASHE HA HAMPEYHOTO CEYEHUE

CAeABALLIATA HOPMYAC MOXE AQ CE M3MNOA3BA 3Q MPUBANSUTEAHO
TOUYHO ONMPEASAIHE HO AMOMETHPA MPU AJAEHO KOAMUYECTBO HA
MoTOKQ:

o ———————————————

KbAETO

di - BbTPELIEH AMAMETHP HA TPBLOATA [MM]
Q - AEOUT HO dAYMAQ [I/5]

V - CKOPOCT HO GAYNAQ, B [M/9]

Acctually the initial stiffness is always bigger than the calculated
one, because the average wall thickness is bigger than the nom-
inal wall thickness, taht is used for the calculafion.

When the pipe has an initial stiffness Sii+ < 4 for pipes layed under
ground, special measurments have to be taken to prevent a big
ovality.

DETERMINATION OF THE PIPE CROSS SECTION

From the formula below in rogh figures the diameter for a speci-
fied conveyed quantity can be calculated:

o ——_———————————————————

di -inside diameter of pipe [mm]
Q - conveyed quantity [I/s]
V - flow velocity [m/s]




TEXHWYECKA UHOOPMALNA

TECHNICAL INFORMATION

OBUKHOBEHO CKOPOCTTA HA PAYMAQ HE CE 3HAE U TPSI6BA AQ CE

B3EME NMPUOBASUTEAHO AOTNYCTUMATA TAKOBQA:

30 TEYHOCTN V=0,5-10m/s 30 CMyKQTEAEH TPBOOMPOBOA
V=10-30m/s 3aHANOPEeH TPbOONPOBOA

301 ra3oBe V=10-30m/s

U3YUCAABAHE HA XMAPABAUYHU 3ATYBU

Mpotmyalmte B TOBBONPOBOAA GANYAM NPEAM3BMKBAT 3AryOun HA
HOASIFOHE 1 OTTAM 3ary6u Ha eHepris B CUCTEMATA.

OnpeaesLwo 30 pasMepa HA 3arydure ca:

*  ABAKMHATA HA TPBLOOMPOBOAC

o  HOPMATA HO HAMPEYHOTO CeyeHne

e [PAMNOBOCTIA HA TPLOATA

* [EOMETPUATA HO PACOHHUTE YACTU, APMATYPUTE U TPLOHUTE
BPB3KM

* BNCKO3UTETA M NABTHOCTTA HA NMPOTUYALLNS GAYMA

N3uncAsIBOHE HO @ AMHUYHU 3aryom HQ HOASraHe
e 3ary6d Ha HaAdraHe B Npasa Tpb6a [IPp

- = - ————

KbAETO

f - KoedpuUneHT Ha TpreHe (B noseueto cAayuan 0,02 € AOCTATbUEH)
L - ABAXMHQ HQ TPBOHATA CUCTEMQ, B [M]

d; - BbTPELWeEH AMAMETLP HA TPBOATA, B [MM]

- MABTHOCT HAO GAYMAQ, B [kg/m3]

V - CKOPOCT HA GAYMAQ, B [M/S]

3ary6arta HO HOAIrOHEe B MPOBA TPBOHA OTCEUKA € OBPATHO
NPONOPUNOHAAHO HO AUAMETBPA HA TPBOATA.

o 3ary6a HO HOASIFOHE OT CBbP3BALUM YaCTK [P

B CBbP3BALLMTE YACTU CE NOSIBSBAT 3HAUNTEAHWN 3AryOU OT TOUEHE,
OTKAOHSIBOHE NMOCOKATA HO MOTOKA U PO3EAVHSIBAHE.

- KOeDULMEHT HO ChMPOTUBASHNE HA CBbP3BALLATA YACT
I NABTHOCT HO GAYMAQ, B [kg/m3]
V - CKOPOCT Ha GAYMAQ, B [M/S]

KoepuUMEHTLT HO CbNPOTUBAEHME [30 BCEKM TUM CBLP3BALLA YOCT
CO NOKO3OHW B TOBAULIATA.

O6LwwuTe 3ary6m Ha HOASraHe OT CBbP3BALLUTE YACTU CO CyMA OT
NHAMBMAYOAHUTE 30ryBKn OT BCSIKA CBbP3BALLA UYACT, APMATYPA,
TObOHO CbEAVHEHNE, BEHTUA U T.H.

He Ca Bb3MOXHW TOYHU AQHHM, TbiA KOTO BUABT M KAUECTBOTO HA
N3MNbAHEHUTE CbEANHEHMS (3OBAPKM, BMHTOBM BPB3KM, GACHLLOBM
CbeAMHEHNS) NOKA3BAT PA3AMKK. [lTpenopbysa Ce 3a BCUYKMK
MECTd HA CBbP3BOHE B €AHA TPLOOMPOBOAHO CUCTEMA KATO
UYEAHN 1 MyPOBM 3ABAPKMN, KAKTO 1 GACHLLOBKM BPB3KM, AQ CE B3EmMe
NPEeABNA EAVNH KOEDULMEHT HA CbNPOTUBAEHNE OT CbOTBETHO 0.1
KbM M3UMCASBAHETO HO 3Qry6ara HA HOASraHe.

O6WwunTe 3ary6u Ha HOASraHe ce MOAYYOBAT OT CYMATA HA
BCUUKU MHAMBUAYOAHU 3ary6u no popMyAaTa:

_Pp - 3ary6a Ha HOAdraHe B Tpb6ATA
" Pg1 - 3ary6a Ha HOASrOHE B CBbP3BALLA YACT |
" Ppo - 3ary6a HO HOAIrGHE B CBbP3BALLA YACT 2 U T.H,

If the flow velocity for the different fluids is not given, an approxi-
mately value can be taken from the information below:

for fluids V=05-10m/s forsuction pipeline
V=10-30m/s for pressure pipeline
for gas V=10-30m/s

DETERMINATION OF THE HYDRAULIC PRESSURE
LOSSES

The fluids flowing in the pipeline cause pressure losses and ener-
gy losses into the system.

The following indicafors are fixed for the losses size:

the length of the pipeline

the form of the cross section

the roughness of the pipe

the geometry of fittings, mountings, valves and pipe joinfs
the viscosity and the density of the fluid

Calculation of several pressure losses
o Pressure loss in straight pipes [Pp

o —————————————

f - pipe frictional index (in most cases 0,02 is enough)
L - length of the pipe system [m]

d; - inside diameter of pipe [mm]

- density of fluid [kg/m3]

V - flow velocity [m/s]

The pressure loss in a straight pipe length is reversed prportional
to the pipe cross section.

o Pressure loss in fittings [P

There are considerable losses redarding friction, reversion and
detachment in the fittings.

'1- resistance coefficient for fittings [-]
_1- density of fluid [kg/m3]
V - flow velocity [m/s]

The specific resistance coefficients for different type of fittings are
given in the chart below

The whole pressure losses in fittings and joints results from the sum
of the individual losses for each fitting, mounting, valve and joint.

It is not possible to give exact information, because type and
qualities of joints (welding joints, unions, flange connections etc.)
vary.

It is recommended to calculate a resistance coefficient of each
1=0.1 for joints in a plastic pipe system, such as buft and socket
welding as flanges.

The total pressure losses results from the sum of all individual loss-
es, calculated from the formula:

" Pp - pressure loss in pipe
" Pg1 - pressure loss in fitting or joint 1
_Ppo - pressure loss in fitting or joint 2, efc.
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o <§‘ Cebp3Bauwa yact| [lapameTtbp KoedpuumeHT Ha YepTexx [Tocoka Ha noToka
< w . Iy cbnpoTtusnenue G , .
> Z Kind of fitting Parameter Resistance coefficient Drawing  Flow direction
._n —l
T >
W= R = 1.0 x da 0.51 ;
= orbBaHe 0:=90° = 1.5 x da 0.41
= o _ o Q~
S w bend =90 = 2.0 x da 0.34
ez = 4.0 x da 0.23 o
R= 1.0 x da 0.34
orbBaHe 0.=45° = 1.5 x da 0.27
bend 0.=45" = 2.0 x da 0.20 N
= 4.0 x da 0.15 o
g 0=45° 0.30
Z o
é 9 elbow 300 0.14
o I<T: KOJISHO 20 0.05
O s 15° 0.05
% = 10° 0.04
P
<= TeTka 90° Sz Cs Vz
ok (cv6upaHe Vz/Vs=0.0 | -1.20 0.06 v
= 2 Ha NOTOK) 0.2 | -0.40 0.20 :
< O tee 90° 0.4 | 0.10 0.30 V
= (flow collection) 0.6 0.50 0.40 Vs <ot o -<Va
0.8 0.70 0.50
1 0.90 0.60
Ca Cd \"
900 a
rera Vz/Vs=0.0 | 0.97 0.10 %
oTaensHe :
Ha NoTOK) 0.2 0.90 -0.10 :
n 90° 0.4 0.90 -0.05 .
= tee :
0} 0.6 0.97 0.10 1N . B
% g (flow separation) 0.8 1.10 0.20 Vd< <Vs
‘ff = 1.0 130 0.35
l'n 8 o o o
= £ HaMaTHTEN brond Angleo | 4...8 16 24
< O (pa3wupsBaHe d,/d=1.2 0.10 0.15 | 0,20
s CEJ Ha Tpbbarta) 1.4 | 0.20 | 0.30 | 0.50
=
T (z) reducers 1.6 0.50 0.80 1.50
W o (pi tension) 1.8 1.20 1.80 3.00
pipe extension 20| 190 | 3.10 | 5.30
HAMATHTEN broaot Angled 4° 8° 20°
(cTecHsaBaHe dy/d=1.2 0.046 | 0.023 | 0.010
Ha Tpbbara) 1.4 0.067 | 0.033 | 0.013
1.6 0.076 | 0.038 | 0.015
reducers
(pipe throat) 1.8 0.031 | 0.041 | 0.016
T 2.0 0.034 | 0.042 | 0.017
<
<35
< O
8 ('._) MOAOXKUTEAHU [ -CTOMHOCTI: CMAA HO HOASITOHE positive [ Fvalues: pressure drop
< E OTPULATEAHN [ -CTOMHOCTU: NOBULLABAHE HO HOASTOHE negative [ ~values: pressure increase
™ &5 Va: n3xopadL 06em HA NOTOK Va: outgoing volume flow
% = Vd: NPOABAKUTEAEH 0H6EM HA NMOTOK Vd: continuous volume flow
< O Vs: obLy 06eM HO NOTOK Vs: total volume flow
E E VZz: AOMbAHUTEAEH OB6EM HA NOTOK Vz: additional volume flow
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TEXHUWYECKA MHOOPMALIUA

TECHNICAL INFORMATION

HOMOTIPAMA HA MPOTUYAHETO

3a NPUBAMBUTEAHO M3UMCASIBOHE HOA CKOPOCTTIA HA GAYUAQ,
3aryoara HO HOAIraHe B TPLOATA N AEOUTA CAYXM CASAHATA
HOMOTIPOMA HO MPOTUUYAHE.

Mpn CpeaHA CKOPOCT HA MPOTUUYAHE 30 BCSIKA TETKA, HOMOAUTEA
NAU KOASHO 90° ce A00aBSIT A0 20 M KbM ABAXMHATO HA
TPBOOMNPOBOAQ, CbOTBETHO 30 BCSIKA MPOMSHA MOCOKATA HA
TPACETO Ype3 OrbBOHE HA TPLOATA C PAAUYC r=d ce AOCOQBST
OKOAO 10 M KbM ABAXMHATA 1 30 BCIKO OMbBAHE C paanyc r=1,5xd
ce AOBABST 5 M KbM ABAXKMHA HA TPBOO-NPOBOAQ.

BbTpelweH Konuuecteo
ouMaMeTbp Ha Tpbbata Ha NoToka
d; [mm] Q[l/s]
Pipe inside Conveyed quantity
diameter (Flow volume)
d; [mm] Q[1/s]
“ i 0.10
] 0.15
i 0.20 -
50 — 030 -
i 0.40 —
: 0.50 =

60 — ]

70 _ 1.00 E
i 1.50 —

0 — 2.00 —
90 -
100 — —
200 — !

7 100 —

i 150 —;

i 200 —

- 300 —

300 — 400 —
500 —

1000 —

400 — i
i 2000 —

I 3000 —

200 — 4000
] 5000 —

600 — E

FLOW NOMOGRAMM

For rough determination of flow velocity, pressure loss and con-
veying quantity serves the following flow nomogramm.

At an average flow velocity up to 20 m of pipe length are added
for each tee, reducer and 90° elbow, about 10 m of pipe for
each bend r=d and about 5 m of pipe length for each bend
r=1.5xd

CkopocT 3aryba Ha HansAraxe
Ha noToka Ha MeTbp Tpbba
V[m/s] D p/I [mbar/m]
Flow Pressure loss per
velocity meter pipe lenght
V [m/s] D p/I [mbar/m]
] 0.02
0.10 —: 0.03
i 0.04
0.15 —: 0.05
0.20 —
- 0.1
0.30 —
0.40 — 0.2
0.50 — 0.3
i 0.4
] 0.5

30

40
50

100
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TEXHUMYECKA NHOOPMALINA

TECHNICAL INFORMATION

XUAPABAMYEH YAAP

XUAPOBAMUYEH YAQP WAM PSI3KO MOBULLOBOHE HA HOAITQHETO
(YAOPHO BbAHA) € TEPMMH, KOWUTO Ce& XAPAKTEPMU3NpA C
AMHOMUYEH UMMYAC, MPUUMHEH OT MPOMSIHA B HOASITQHETO HA
TPBLOHATA CUCTEMA M PA3NPOCTPAHABALL CE UYpe3 GAYNAQ.

Tpbbute MOrar AQ ObAQT NMPEAMET HA KPATKOBPEMEHHO PSI3KO
NOBULLIOBOHE HA HATOBOPBOHETO HOA HOMMHOAHOTO PABOTHO
HOASTAHE, MPWUYMHEHO OT XMAPOBAMYEH YAQP. TAKOBA PSI3KO
NOBMLLOBAHE HA HOAIrOHETO HACTBLIMNBA BbB BOAOMPOBOAHATA
MPEXA KOraro HEMHOTO POBHOBECKME € HOPYLIEHO Ype3 b6bp3a
NPOMSHA HO YCAOBMITA HA MPOTUYOHE. EAHQ 6bP3a NPOMSIHA HA
CPEAHATA CKOPOCT HA BOAQTA BOAM AO PS3KO MOBULLIABOHE HA
OCHOBHOTO HOASIOHeE,

BbAHO HQO CBPBXHAAATOHE (XMAPOBAMUEH YAQP) MOXE AQ Ce
NOPOAM OT CAEAHUTE QOAKTOPU:

OTBAPSHE VAWM 3ATBAPSHE HA KPAHOBE
MYCKAHE VAKX CNMPAHE HA nomna

NPOMSHA B CKOPOCTIA HA NMOMMA NAK TYPOUHA
QKTMBHAO BbAHQ OT 3AXPAHBALL PEe3epPBOAP
30ABPXAH Bb3AYX (Bb3AYLUHO Bb3rAOBHNLIQ)
CMyKBOHE HA TPbOA 1 AP.

YCTQHOBEHO €, Ye TOBA CBPBLXHOAIrAHE 30BUCK OT CKOPOCTTA HA
bAYNAQ, BPEMETO 30 30AENCTBAHE HA NPUYMHATA, OBEMHNSI MOAYA
HO €AQCTUYHOCT HA GAYMAQ, AMAMETLPA U BMAQ HA TPLOATA U
MOAYAQ HO EAACTUYHOCT HO MATEPUAAQ, OT KOUTO € N3PABOTEHA
TpLOATA.

YAQPHATA BBAHA CEe PA3NPOCTPAHSIBA CbC CKOPOCTTA HA 3BYKA U
MOXE AQ MPEAN3BMKO PA3PYLIOBAHE HA TPLOUTE, EHeprusrq,
KOSTO HOCM BbAHOTA, CE€ PA3CENBA N BbAHATA MPOrPECUBHO
3ArAbXBQ.

MeToAUKATA 30 OrnpeAeAsHe HA CBPbXHOAArOHETO npwu
XMAPGBAUYEH YAQP, KOETO TPSIBBA AQ CE B3EME B MPEABUA NPV
M3UNCASIBOHE HA TPBOHATA CUCTEMA, € CAEAHATA:

NMpUMepPHN U3XOAHWU ACHHM:

TpvoonpPoBOA: AbAKMHA L =500 m

PE 100 1pbbun ¢ pasmep: 110x6.6 mm, SDR 17, PN10
E-mMoAyA Ha cyposumHarta: 1100 MPa

DAyma: BOAQ, TeMnepartypa 20°C

Aebut: Q = 35 m3/yac

Bpeme 3a 3atBapsHe HA BEHTUAQ: 1.5 cekyHAN

1. OnpeaeAsiHe CKOPOCTTA HO HAMOPHATA BbAHA

P e e e e e

KbAETO

VW CKOPOCT HO HANOPHATA BbAHQ, B [M/S]

K - 06eMeH MOAYA HO eAACTUUYHOCT Ha GAYnAQ, B [PA]; 30 BoaAQ
K=2.05 GPa

[I- NABTHOCT Ha HAYMAQ, B [kg/m3]; 3a Boaa=1000 kg/m3

di - BbTPELEH AMAOMETbP HA TPLOATA, B [MM]

E - MOAYA HO €AACTUYHOCT HO MaTEPUAAA PE, B [Pa ]

S - AeOEeAVHA HO CTeHaTa, B [mm]

Mpw Hawmg npumep: Vw = 269 m/s

HYDRAULIC SHOCK

A hydraulic shock or sudden increase of the pressure (shock
wave) is a dynamic impuls, caused by a pressure change in the
pipe system.

The hydraulic shock is distributed with the fluid.

Pipes can withstand short-lived increases of the load over the
nominal operating pressure, caused by a hydraulic shock.

Such pressure changes can appear if the balance in the water
pipeline is disturbed due to a quick change in the flowing condi-
tions.

A sudden change in the average water speed can cause a sud-
den increase of the main pressure.

A shock wave of over pressure (hydraulic shock) can be cause
by following reasons:

opening or closing of valves

turning on or turning off of pumps

changes in the speed of pumps or other mountings
a strong wave from feeding tank

a holded on air

break of the pipeline, etfc.

The over pressure depends on the fluid speed, the time of func-
tioning, the volume elasticity modul of fluid, diameter and type of
pipe, as well as on the raw material elasticity modul etfc.

The shock wave is ditributed with sound speed and may cause
demages of the pipes. The energy carried from the wave is relox-
ing and the wave is progressive going down.

The methods for determination of the over pressure by hydraulic
shock is to be calculated as follows:

Sample initial data:

Pipeline length L=500 m

PE 100 pipes, diameter d 110x6.6 mm, SDR 17, PN 10
E-modul of raw material: 1100 Mpa

Fluid: water, temperature 20°C

Time for closing the valve: 1.5 sec

1. Determination of the shock wave speed

Vi - speed of shock wave [m/s]

K - volume elasticity modul of fluid [Pa]; for water K=2.056 GPa
"1~ density of fluid [kg/m3]; for water=1000 kg/m3

d; - inside diameter of pipe [mm]

E - modul of elasticity of raw material PE [Pa ]

s - wall thickness [rnm]

For the sample: Vw = 269 m/s
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KbAETO V- fluid speed [m/s]

"V - CKOPOCT HA GAYMAQ, B [M/S] Q - flow quantity [m3/s]

Q - AeBUT Ha MoToKA, B [M3/s] d - inside diameter [m]

dj - BbTPELIEH AVAMETHP, B [M]
It is o accept that the water speed is approximately 0 after

[orema ce, ue CKOPOCTIA HO BOAQTA KAOHW KbM HYAQ CAE ,
P X A Y A closing the valve.

3QTBAPSHE HA BEHTUAQ T.€. 3a Hawwms npumep [V = 1.32 m/s
For the sample OV = 1.32 m/s

3. Determination of the maximum pressure change as a result of

3. OnpeAeAsHe HO MOKCUMMOAHOTO MPOMSHO HQO HOASFQHETO B
the closed valve

Pe3yATaT HA 3aTBApsaAHe HO BeHTUACQ

-

= - ————————————

TEXHUWYECKA UHOOPMALINA
TECHNICAL INFORMATION

P - maximum pressure change [bar]
Vi - speed of shock wave [m/s]

LV - fluid speed [m/s]

- density of fluid [kg/m3]

KbAETO
P MOKCUMOAHQ MPOMSHA HA HOASIraHETO, B bar
V\y CKOPOCT HO HONOPHATA BbAHA, B [M/S]
-V - CKOPOCT HA GAYMAQ, B [M/S]
I~ MABTHOCT HO HAYMAQ, B [kg/m3

PAYA [ka/m?] For the sample: OOP = 3.55 bar
3a Hawwmsa npumep: [P = 3.55 bar

4.0npepeAdHe HO MUHUMOAHOTO U MOKCUMOAHOTO HaAsraHe, B 4. Calculation of the minimum and maximum pressure in bar
bar
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30 Howws MPUMEP: Prgy = 10 + 3,55 = 13,55 bar. For the sample: Pmax = 10 + 3,55 = 13,55 bar.

P<P, CAepAOBATEAHO HE € HEOOXOAMMO HOMUPOHETO HA

[ P<P, therefore it is not necessary to calculate the minimum pres-
MUHUMOAHOTO HOASrQHE.,

sure.

5. OnpeaeAsHe HA edeKTUBHUSA PAKTOP HA CUTFYPHOCT npu

5. Calculation of the efective safety factor at maximum pressure
MOKCUMOAHOTO HOASITOHE

KbAETO

SF - bOKTOP HQ CUYPHOCT SF- safety factor

YMbTBAHE 3A NMOAATAHE
LAYING INSTRUCTION
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TEXHUYECKA MHOOPMALNA

TECHNICAL INFORMATION

- nepudepHoto Hanmpexenne, B [N/mm 2] B3eTto O
ABATOBPEMEHHNTE perpecunoHHn kpuen 3a PE 100 npwu
CbOTBETHATA TEMNEPATYPA HA GAYMAQ (BUX PA3AEA [TOAUETUASHBT
KATO MaTepunan, c1p. 13)

S - Ae6EAMHA Ha CTEHATA, B [Mm]
do - BbHLUEH AMAMETbP HA TPBLHATA, B [Mm]

30 HOWKWS NPUMEP B3eMAME CTOMHOCTTA 3a nepudepHOTO
HaNpexXeHme Npu HyAQ NPOABAKUTEAHOCT HO HOTOBOPBAHETO, ThiA
KATO € HEeOoOXOAMMO TpbObATA AQ Obae YCTOMUMBA MPWU

EKCTPEMAAHO HOASTAHE COMO 3a CekyHAM T.e. [ = 16,7 N/mm?2,

UsuncaeHata ctonHocT Ha SF = 1.57.

6. OueHKa Ha PAKTOPA HA CUFYPHOCT MPU MAKCMMOAHOTO
HOASITOHE

6.1. AKO noAyuyeHusl GaKTop HA CUrypHOCT SF € no-roAsm OT
MUHUMOAHO W3MCKBOHWS (B CAYYQs HO HAWwMs npumep SF=1.57 >
SFmMin=1.25), 10 TPLOOMNPOBOALT € YCTONUMB NPU PEAKN CAYUYAU HA
XNAPOBAMYEH YAQP. HO mpn CAyvyamM HO YECTO MOBTAPAILN Ce
XMAPABAVYHM YAQPW, TOBOOMPOBOABT HAMO AQ 6bAE CTABUAEH, TbiA
KQTO MW TOBA NMOAOXEHME € HEOBXOAMM SF > 3.

6.2. AKO GOKTOPBT HO CUTYPHOCT SF HE OTTOBAPS HO NOCOYEHUTE
Kputepun, € HEOBXOANMO AQ BBACAT KOPUTMPAHN pa3MepnuTe Ha
TPLOATA MAV BPEMETO 3 3ATBAPSHE HO BEHTUAQ, 30 AQ CE€ HAOMOAM
XNAPOBANYHMS YAOP (30ABMXBAHETO HA BEHTUAUTE, OOBHO
CNMPAHE 1 NYCKOHE HA MOMMU W T.H).

HeobxoAMMO € BPEMETO 3A 3ATBAPSIHE HA BEHTUAUTE AQ BbAE MO-
FOAIMO OT T.HAP KPUTUUEH nepuoap Tc, KOMTO Ce ONPeAEAs upes
CAEAHATA GOPMYAQ:

KbAETO

Te - KOUTUUEH Neproa, B CEKYHAN

L - ABAXKMHQATO HO PA3IAEXAQHMS YYACTbK OT TObOOMNPOBOAQ, B [M]
V\y - CKOPOCT HO YAQPHATA BbAHA, B [M/S]

3a Hawwus npumep Tc=3,72 CeKyHAU, T.€. BPEMETO 30 3QTBAPSIHE
HQ BEHTUAQ € NO-MAAKO OT KPUTUYHNS NEPUOA.,

30 YNPABAEHNE HA CUCTEMUTE MPU XMAPCBANYEH YAQP TPSAOBA AC
Ce B3eMA NPEABUA TO3U KPUTUUEH NepUoA Te. Ypes yBeAanuaBaHe
BPEMETO HA 3ATBAPSIHE HOA KPUTUUHUS NEPUNOA, XUAPOBAUYHUST
yAQP We 6bAe HOMOAEH. TPbOOMPOBOADT e 6bae YCTONUMB MPU
CUTYAUMM, BOAELLN AO YECTA NMOSBA HA UMMYACMU.

CBPBXHAAITAHETO NPW TPBLOUTE OT CUHTETUYHN MATEPUOAN, B T.U. U
Tpvbute o1 PE, € NO-HNCKO OT TOBA HA CTOMOHEHUTE U APYTU
BMAOBE TPLOW NOPAAM MO-HUCKNS MOAYA HO €AACTUYHOCT.

ONMOPHU TOYKHN 3A YKPEMBAHE HA
TPbBOMPOBOAA

B 30BMCUMOCT OT MATEPUOAQ, CPEAHATA TeMneparypa Ha
CTEHATA HA TPLOATA, PAIMEPA HA TPLOATA M MABTHOCTTA HA
NPOTMUYALLMS GAYMNA, NOAMETUAEHOBUTE TPBOOMPOBOAN TPSIOBA AQ
BbAQAT YKPENEHN.

OnopHUTE TOUKM NPEAOTBPATIBAT U3MECTBAHE AU ABUKEHME HA
TOLOONPOBOAC BbB BCSKA NOCOKA. OCBEH TOBA Te€ CAYXAT 30
NoeMaHe HA PEaKUMOHHWUTE CUMAM NPW  ynotpeba Ha
KOMMEHCATOPM.

s - reference stress [N/mm?2] from the pressure curve for PE 100 at
the specified fluid temperature (see for details The PE material,
page 13)

s- wall thickness [mm]
d,, - oufside diameter of pipe [mm]

For the sample above we accept the value for reference stress
by zero time of loading, because it is necessary the pipe to be
resistant at extremal pressure only for few seconds, s = 16,7
N/mm?,

The calculated SF value is SF = 1.57

6. Evaluation of safety factor by maximum pressure

6.1. If the calculated safety factor SF is bigger than the minimum
required one (in the sample above SF=1.57 > SFmin=1.25), the
pipeline can be classified as resistant against rarely appeared
hydraulic shocks. But if the hydraulic shocks appear frequently,
the pipeline could not be stable, because in this case a safety
factor SF > 3 is required.

6.2. If the safety factor does not match the specified require-
ments, the diameter of the pipe must be changes or the fime for
closing the valve must be corrected to decrease the hydraulic
shock.

It is required that the time for closing the valves is bigger than the
critical period Tc, that can be calculated from the formula:

B e e

Te - critical period [sec]
L - length of pipeline where the hydraulic shock appears [m]
Vi - speed of shock wave [m/s]

For the sample above T¢=3,72 sec, and the time for closing the
valve is lower than the critical period.

To properly control the pipe systems by hydraulic shock appear-
ance the critical period T~ must always be taken info considera-
tion.

By increasing the time for closing over the critical period, the
hydraulic shock could be decreased. The pipeline will be resist-
ant even by fregency apperaed impulses.

Due to the lower elasticity modul the over pressure in plastic
pipes and PE pipes in this case is lower than that one in steel pipes
and pipes of other type of materials.

FIXED POINTS AS SUPPORT OF THE PIPELINE

Depending on the raw material, the average temperature in the
pipe wall, the pipe diameter and the fluid density polyethylene
pipelines have to be fixed.

The special fixed points prevent a sliding or moving of the pipe
system in each direction. They serve furthermore for compensa-
tion of the reaction forces of compensators.

As fixed points, edges of fittings sockets or special fixed points are
suitable.
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[TOAXOASLLM 3Q OMOPHM TOUKM CO KAHTOBE HA MydW HO CBbP3BALLM
UOCTM WAM CMNEUNAAHN OMOPHU eAeMEeHTU. Hemnoaxoadwm ca
CBOBOAHNM CKOBW NAM 3AKPENBAHE HO CAMMS TPBOOMPOBOA.

o1 NOBULWEHM PABOTHX TEMNEPATYPU MPN 3APOBO 30KPENeHN
TOLOOMPOBOAN MOXE AQ CE MOAYYM TAKA, UYe AMHEMHOTO
PA3WMPEHME HO MATEPNAAC AQ MPEAN3BMKA MOBULWLEHO OMbBAHE
HQ TPLOATA. [PENOPBUNTEAHO € B TAKMBA CAYUYON AQ C€ B3emMaT
NOAXOASLLMTE MEPKN (HAMPUMED KOMNEHCATOPW).

[T NPEKAAEHO MAAKM PA3CTOSHNS MEXAY OMNMOPHUTE CKOBU HA
TPbOUTE, NO-ePEKTMBEH METOA HA YKPENBOHE € NOCTOBIHETO HA
TPBoUTE B U-NPOPUAM UAN YAEN.

AVMHEMHO PA3LUWUPEHUE

TepmonAaCT1TE 1 B T.4. NOAUETUAEHOBUTE TPHOW CA NMOAAOXKEHM HA
rOAeMN TEPMUYHN PASLLMPEHNS U CBUBAHKS. [pomnstnyalumre ot
TEMNEPATYPHUTE PA3AUKA HO OKOAHATA CPpeAd NPOMEHWN B
ABAKMHQATA TPSIOBA AQ BbAQT NMPEABMAEHN, 30 AQ CE NPEAOTBPATH
AOMBAHUTEAHOTO OBTIraHE HA TPLOUTE.,

[TOOMEHN B ABAKMHUTE B €AHA MAACTMACOBA TPBLOOMPOBOAHA
CUCTEMA MOraT AQ ObAQT M3BEAEHN OT NPOLECUTE HO N3NUTBAHE
NAM OT PABOTHATA NPAKTUKA. TPSOBA AQ CE NPABU PAAUKA MEXAY
NPOMEHM B ABAKUHUTE:

o MOPOAM CMIHO HO TEMNEPATYPATA
* MOPOAN BBTPELWHO HOAHOAITOHE
e MOA XVIMUUYECKO Bb3ASNCTBNE

[MbPBATA CTHIKA MPU ONPEAEAIHE HO M3UCKBAHATA ABAXMHA HAO
TObOHMS YUYOCTbK € ONPEAEAIHETO HA PA3WUPEHNETO WNAU
CBMBAHETO HA TPLOOMNPOBOAQ, MIMEPEHO MEXAY ABE OMNOPHMU
TOUKM MO GOPMYAQTQ:

KbAETO

L - NPpOMSHATA HA ABAKMHATA, B [MmM]
L - ABAXMHQO HQO TPBOATA, B [M]

T - TemnepanypHa pasAnka, B [°K]

(Mpwn yTOUHABAHETO HA [T Ce B3eMA HAN-HUCKATA 1 HA-BMCOKATA
TEMNEPATYPA HA CTEHATA HA TPBLOATA NPU MOHTAXK, PABOTA NAK
MOKOWV HO CbOPBXEHNETO)

] - KOedUUMEHT HA AMHEWHO paswupeHne, 30 PE
mm/(m.°K)

=0.18

[MpenopbuBa Ce TPLOUTE MPEAN CBBLP3BAHETO UM AQ ObLAQAT
TEMNEPUPAHN A0 XEAQHATA TEMNEPATYPA HA NOAArAHE, 30 AQ CE
N30ErHe nosIBATA HA AOMbAHUTEAHO OOTIrOHE B CAEACTBUE HA
TEMNEPATYPHN PAAKKN,

AonyCtimiMii MUHUMAAHU PAAUYCU HA
OIbBAHE

[Mon N3rpakAaHe HA PE Tpb60NPOBOA NPOMSHATA HO MOCOKATA HA
TPOACETO MOXeE AQ Ce NOCTUMHE U1 Ypes3 N3NOA3BAHE €CTECTBEHATA
MbBKABOCT HA TPHOATA B ONPEASASHM MPAHMLN.

AONYCTUMUST POANYC HO OMbBOHE 30BMCUK OT TEMNEPATYPATA HA
MOAQraHE, ACBGEAMHATA HO CTEHATA 1 OT HOMUHOAHOTO HOASFAHE
(PN).

Swinging clips are not appropriate to be used as fixed points or
the clamping of the pipe.

At increased operating temperatures on strong fixed pipelines, it
can apperas that the change in length can cuases a bigger
bending of the pipe.

In such cases it is recommended to take special measurments
(e.g. to install compensators).

If the distances between the support points for the pipeline are
too small, it is a better solution to put the pipes in U-form profile.

CALCULATION OF LENGTH CHANGE

Polyethylene pipes are xposed to big termal extensions and
changes in length. Possible changes in the weathering tempera-
ture cause changes in length and must therefore always be
taken info consideration to prevent any additional stretching of
the pipes.

Changes in length of plastic pipe systems are caused by
changes in the operating or test process.

There are the following differences:

¢ change in length by temperature change

e change in length by internal pressure load

¢ change in length by chemical influence

The first step for the determination of the required length of the
pipeline is to define the change in length between two fixed
points of the pipeline. This is possible according to the formula:

L - change in length [mm]
L - pipe length [m]
T - difference in temperature [°K]

(the lowest and the highest pipe wall temperature by installation,
operation or standstill of the system is basis at the determination
of LN

1- linear expansion coefficient, for PE [1=0.18 [mm/(m.°K)

It is recommended to reach the required laying femperature of
the pipes before connect and install them to prevent possible
stretching of the pipeline due to any femperafure changes.

PERMISSIBLE MINIMUM BENDING RADIUS OF
PIPES

The change in the direction of a PE pipeline can be also realized
by using the natural flexibility of the pipe in defined limits.

The permissible bending radius depends on the laying temperao-
ture, the wall thickness and the nominal pressure PN.
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Mpou Temnepatypda HA noaaraHe 0°C AonyCctuMmmMie pPaaAMycu HA
OrMbBAHE Ce YBEAMUOBAT C akTop 2.5. Mexay 0°C n 20°C paan-
YCbT HO OrbBAHE MOXE AQ ObAE W3UMNCAEH C AUHEWHA
NHTEPNOAQLIMSI.

DAKTOP 3Q YBEAUUYCBAHE HO POAMYCA HO OMbBAHE MPW TOBBM C NO-

E&’k : TEXHUYECKA MHOOPMALIWS

[MpenopbUNTEAHN MUHUMOAHO AOMYCTUMU PAANYCU HA OMbBAHE B
30BNCUMOCT OT SDR 1 TeMnepaTypara HA NOAAraHe

The recommended minimum permitted bending raduis in
regards to SDR and laying temperature are given in the chart

below:
Temnepartypa Ha nonaraHe
Installation temperature
SDR > 0°C 10°C 20°C

41 125 x do 87.5 x do 50 x do
33 100 x do 70 x do 40 x do
26 75 x do 52.5 x do 30 x do
17/ 11.6 50 x do 35 x do 20 x do
11 50 x do 35 x do 20 x do
1.4 50 x do 35 x do 20 x do

MCOAKO HAMOPHO HATOBAPBAHE:

At laying temperature 0°C the permitted bending radius is
increased with a factor 2.5. Between 0°C and 20°C the bending
radius can be calculated with the help of a linear inferpolation.

Calculation of the factor for increase the bending radius for
pipes with lower pressure loads is given in the chart below:

HomuHanHo HansraHe PN/
Nominal pressure PN

PN 16 PN 4
PN 10
PN 6

PN 3.2 |PN 25

YBenuMuaBaHe Ha
paauyca Ha orbBaHe/
Increase of the bending radius

x 1.0 x 1.5 x 2.0 x 2.5
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NPUAOXKEHUE HA PASAMYHWUTE BUAOBE
TEXHUKW HA CBbP3BAHE

AQAEeHUTE B TABAULATO BUAOBE TEXHUKM HA CBbpP3BAHE CA
AOMYCTVIMM 30 CbOTBETHUTE OBAACTN HA MPUAOXEHME N PA3MEPI
HQ NOAUETUAEHOBUTE TPLO:

APPLICATION LIMITS FOR DIFFERENT WELDING
METHODS

The differenet welding methods in the chart below show the
limits for the different application fields and diameters of PE

pipes:

Bua Ha cbeguHeHUueTo/
Welding methods

d 20-63 mm

d 63-110 mm |d 110-225 mm| d 225-400 mm

YenHo 3aBapsiBaHe C TOMb/ e/eMeHT/

/*

Butt welding

v* v v

MydoBo 3aBapsiBaHe C TOMb/ eNeMeHT/

/*

Socket welding with heating element

v v v

EnexkTpocbnpoTueuTeNHO 3aBapsiBaHe/ 4
Electric socket welding (hot wedge)

v v v

MexaHWuHO pa3rnobsiemo cbeguHeHue/

/*

Mechanical detachable joint

/* /* /*

* He ce NPenopPbUBA 3a FAI30CHABAUTEAHN CUCTEMY

ObBLLUN USUCKBAHUSA N MOATOTOBKA MNPEAU
3ABAPSIBAHE

KauecTBOTO HA 3ABAPBYHUTE ChEAMHEHMS 30BUCK OT KOUYECTBOTO
HO PABOTA HA 30BAPUMKA, OT MOAXOALLO M3BPAHUTE 3A LEATA
MALUMHL 1 NPUCNOCOBAEHMS, KOKTO M CNA3BAHETO HA CbOTBETHO
BOAVAHUTE HOPEADM 30 30BAPSIBAHE.

30BAPBYHUTE PABOTN BUHAM TPSOBA AQ CE€ M3BLPLIBAT MOA
KOMNEeTeHTEH N NPOPECUOHAAEH HOA30pP. [lpenopbuBa ce
AQHHUTE AQ CEe AOKYMEHTMPAT NMoas GOPMATA HA MPOTOKOAU OT
30BAPSBAHETO VAN AQ CE€ 3QMUCBAT HO CbOTBETHO MOAXOASLLMN
HOCUTEAM.

Bcekun 30BApUNK TPI6BA AQ € o6yueH n AA MMQA BOAMAEH AOKYMEHT
30 M3BbPLUBAHE HA TO3M BMA AEVHOCT.

BCUUKM CbeANHEHISI CAEABO AQ CE U3MbAHSBAT MO Bb3MOXHOCT 6€3
HOAMUME HO HAMpexeHue. HanpexeHus, KoUto Morar AQ ce
NOSIBAT OT PABAUKM B TEMNepaTypard, TPSIGBA AQ CE& CBEAQT AO
MUHVIMYM Upe3 MOAXOASLLM MEPKMN.

OOAQCTTIO HO 30BAPSBOHE TPSIOBA AQ CE MNPEANA3BA OT
HeOAQronpuITHM YCAOBMS HA OKOAHOATA cpead (Hanpumep
BAODKHOCT 1 T1emneparypu nop 0°C). Korato upes NOAXOASLLM
ASNCTBMS (HONMpUMEpP NPEeABAPUTEAHO 3ATOMASHE, NMOCTOBSIHE HA
NOAQTKA, 3QrpsBAHE) Ce rapaHTUPA, Ye € HOAMLE NOAXOAALLA 30
30BAPSBAHE TEMNEPATYPA, TOrABA MOXe AQ Ce 3aBAPSBA M NpU
MPOM3BOAHO TEMMNEPATYPA HA BLHLIHATA CpeAd. B cAyuam Ha
HY>XAQ MOXE AQ Ce HOAOXM HANPOBATA HA MPEABAPUTEAHN
NPOBHN 3ABAPKM MPU CbOTBETHUTE YCAOBMSI.

AKO MOTEPUOABT BCASACTBNE HO CABHUEBUTE AbUM
€ HEepPOBHOMEPHO 3ATOMAEH, TO OBAACTIA HA
30BOPSIBOHE TPSIOBA CBOEBPEMEHHO AQ Ce
nokpue, 30 AQ Ce TAPAHTUPA U3POBHIBAHE HA
TeMmneparypure. Mo BpemMe HA 30BAPbYHMS
npoLec AQ Ce U3BABA OXACKACHE BCASACTBUE
HO Bb3AYWHO TeueHue. Mpu 30BAPSBAHE HA

*not recommended for gas supply systems

GENERAL REQUIREMENTS AND WELDING
PREPARATION

The quality of the weldingjoints depends on the qualification of
the welder, the suitability of the machines and appliances as well
as the compliance of the welding quidelines.

The welding process should always be supervised. It is
recommended to document the method datas in welding
protocols or on data medium.

Each welder must be qualified and must have a valid proof of
qualification.

All welding joints must be realized if possible without any tensions.
Tensions due to changes in the temperature should be minimized
with suitable measurements.

If possible, all joints have to executed so as o avoid any kind of
stresses. Stresses which may arise from differences in temperature
between laying and operating conditions must be kept as low as
possible by taking appropriate measures.

The welding area has to be protected from unfavourable
weather conditions (e.g. moisture, temperatures under 0°C,
wind, intensive UV-radiation).

If appropriate measures (e.g. preheating, tent-covering, heating)
secure that the required pipe wall temperature will be
maintained, welding operations may be performed at any
outside temperatures, provided, that it does not interfere with the
welder s manual skill.

If necessary, the weldability has to be proved by
performing sample welding seams under the
given conditions.

If the semi finished product should be dispropor-
tionately warmed up as a consequence of
intensive UV-radiation, it is necessary to take
care for the equalization of temperature by

TPBOM KPAUWATA HA TPBLOUTE AOMBAHUTEAHO
TPS6BA AQ CE 3QTBOPAT.

PE TPBLOM HO PYAQ HEMOCPEACTBEHO CAEA

PA3BMBAHETO M CA BCE Ole OBOAHW. Kpasr HO TpbbATA, KOMUTO
e Ce 30BAPSIBA, NPEAN CAMATA 3ABAPKA TPSIOBA AQ CE M3NPABH,
HANPUMEP Ype3 BHAMATEAHO HAMPSIBAOHE C NMOMOLTA HA YPEA 30
TOMbA Bb3AYX U C YNOTPEBATA HO MOAXOASILL 3ATArALL, VAN 3AKPBIASILLY
NHCTOYMEHT.

covering the welding area in good fime.

A cooling during the welding process throught draft should be
avoided.

Pipe ends have to be closed during welding.

PE pipes from coils are immediately after the rolling action ovall.

Before welding the pipe ends have to be adjusted for example
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TEXHUKWN HA CBbP3BAHE

CBbpP3BALLMTE UACTU HO EAEMEHTUTE, KOUTO LLIE CE 3ABAPSBAT, HE
TPS6BA AQ CA YBPEAEHN U HE TPSIOBA AQ ChABPXAT 3AMbPCSIBAHMS
(Hanpumep nNpPAx, MACAQ, OCTATLLUKM OT MATEPUAA NPU PI3AHE U
T.H.).

[MpK BCUYKM METOAM OBAACTTA HO 30BAPSBAHE TPSAOBA AQ OCTOHE
N 6€e3 HanpexeHne OT OrbBaHe. TOBA Ce MNPEeAOTBPATsIBA
HANPUMEP C BHUMATEAHO CKAQANPOHE, POAKOBM ONOPU U T.H.

AKO ce 30BAPSIBAT TOAEMI PAMEPU TPBOU, C LEA YAECHSIBOHE HA
PABOTATA, 3CABAPSBOHETO HA TPLOUTE CAEABA AQ CTOHE WM3BbH
TPBOHMS M3KOM. B 1031 CAyyan ce npenopbysd CTALMOHAPHA
MOLUMHA 30 3ABAPSBOHE, KATO TPBOATA Ce U3ABPMBA CAEA BCAKA
30BAPKA. [pK NO-MOAKM ANAMETPN HO MOAOXKEHM MO ABAKMHATA
HA TPACETO TPBLOM, MAWWHATA 30 30BAPSBAHE MOXE AQ Obae
NPEHACIHA AO CbOTBETHUTE MECTA 30 CBbP3BAHE.

TPbOU N/NAM CBBP3BALLM YACTN C KPAULLA
30 30BAPSBAHE OT PA3AMYHM SDR KAQCOBE
He TPsS6BA AQ 6GbAAT CBbP3BAHM NO METOAC
HQO YEAHO 30BAPSIBAHE.

HenpasBUIHO
incorrect

YEAHO 3ABAPSIBAHE C TOMbA EAEMEHT

[pY YEAHOTO 30BAPSBAHE C TOMbA €AEMEHT MOBLPXHOCTUTE 3Q
CBbP3BAHE CE AOMUPAT MNOA HAAIrOHE AO TOMbA EAEMEHT
(MPUTUCKAHE), CAEA TOBA C HOMOAEHO HOAFOHE CE HArPsBAT AO
30A0AEHATA TEMNEPATYPA HA 30BAPSBAHE (HArpsBAHE) N CASA
OTCTPQAHSIBOHE HA TOMAMS EAEMEHT (CMSHQA) OTHOBO MOA HOASTQHE
Ce CbeAVHSIBAT (CbeAuHABAHE). CASABO OXACKACQHE HO rOTOBATA
30BAPKA.

CONNECTION TECHNOLOGIES

by heafing with hot-air blower and usage of a suifable cuf
pressure or round pressure installation.

The joining areas of the parfs to be welded must not be
damaged or contaminated.

Immediately before starfing the welding process, the joining
areas have to be cleaned nad must be free from e.g. dirt, ail,
shavings.

On apllying any of these methods, keep the wedling area clear
of flexural stresses (e.g. careful storage, use of dollies).

It is recommended when welding large diameter of pipes, that a
stationary welding unit be set up at the top of the trench. The
pipe should then be pulled forward after each welding process.
For small diameter pipes the welding machine can be moved to
each joint,

Always connect pipes and fittings only
with similar wall thicknesses (same SDR
classes) with butft welding method with
heating element.

npaBuIHO
correct

BUTT WELDING WITH HEATING ELEMENT

The welding faces of the parts to be joined are aligned under
pressure onto the heating element (alignment). Then, the parts
are heated up fo the welding temperature under reduced
pressure (heating). After the heating element has been removed
(adjustment), the parts are joined under pressure (joining). Now
the weld must be cooled (cooling).

Tonbn enemeHT
Heating element

Tpbba / Pipe
LAY

E .

Tpbvba / Pipe
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TEXHUKN HA CBbP3BAHE

CONNECTION TECHNOLOGIES

MoAroToeka 3a sasapgBaHe

BCunuky 30BAPKN TPSIOBA AQ CE M3BLPLLBAT C MALWMHU N YPEAN,
KOUTO OTrOBAPST HO CbOTBETHUTE M3NCKBAHWA. Anaparypure 3a
30BAPSBAHE CA C PA3AMYEH OOXBAT U CE U3OMPAT B 3ABUCHUMOCT
OT AVMOMETHPA HO 30BAPSBAHNUTE TPBOW VAN CBbP3BALLM YACTU.
[MpeaM 3QMOYBOHE HA 30BAPbLUHM PABOTM Ce MNPOoBEPSBA
HEOBXOAMMATA 3Q 3ABAPSBOHETO TEMNEPATYPA HA TOMAMS
eAeMeHT. TOBO CTOBA HAMPUMEP C KOHTAKTEH TePMOMETHP 3a
M3IMEPBAHE HA MOBLPXHOCTHA Temneparypd. KOHTPOAHOTO
N3IMEPBAHE TPSIOGBA AQ CE M3BbPLWM HO MICTOTO HA TOMAUS
eAeMEHT, KOETO LWWe KOHTAKTYBA C APYrara MNOBbPXHOCT 30
30BAPSBAHE. 30 AQ CE€ MOAYUM TEPMUYHO POBHOBECKE, TONAUST
eAEMEHT MOXe AQ ObAe WM3MOA3BAH HAW-PAHO 10 MUHYTM CAeA
AOCTUIOHE HA 30QAOQAEHATA TeMneparypd. 34 NOCTUraHe Ha
ONTUMQOAHM 3ABAPKKM, TOMAUSIT EAEMEHT TPSAOBA BHUMATEAHO AQ
O6bA€ MOUMCTBAH MPEAM BCIKA 30BAPKA. CNeumnaAHOTO NoKpUtne
HQ TOMAMS EAEMEHT B PABOTHATA My OBAACT CAEABA AQ HE €
NOBPEAEHO NAM HOAPACKOHO.

TpbbuTe 1 CBBLP3BALLMTE YACTM MPEAN 3ATIFTAHETO UM B MALUMHATA
TPSI6BO QKCUAAHO AQ CE U3POBHIT.

30eAHO C MPOBEPKATA HA LWWPWUHATA HAO
npouena TpsS6BA AQ Ce& KOHTPOAMPA W
PA3MECTBAHETO. PasmecTBaHeTo HO
MOBbPXHOCTUTE 30 CbEAMHSBOHE E€AHA KbM

MaKCUMasiHO pa3MecTBaHe:
10% ot nebenuHarta Ha cTeHaTa
max. displacement:

10% of wall thickness

Preparations before welding

The welding machines and appliances must correspond to the
requirements. It is recommended to choose the suitable

machine according to the diameter of the pipes or fitting that
have to be joined.

Control the necessary heating element temperature before
aech welding process. That happens e.g. with a high speed ter-
mometer for surface measurements. The control measurement
must happen within the area of the heating element which cor-
responds to the pipe and/or to the semi finished product. To
reach atermal balance, the heating element should be used not
before 10 minutes after reaching the rated temperature.

For optimal welding clean the heating element with clean, fluff-
less paper before starting of each welding process. The non-stick
coating of the heating element must be undamaged in the
working area.

Before clamping the pipes and fittings in the welding machine
they must be axial aligned.

Together with the control of the gap width (maximum 0,5 mm for
pipes up to d 400 mm) also the
disalignment should be

checked. The disalignment of
the joining areas to one another
should not overstep the permiss-

APYra He 6vBA AQ MPEBULIOBA MO BbHLLUHATA
CTPAHAO HA TPBLOATA AONYCTUMMS pa3mep ot 0,1

MakcuMmaneHd npouen: 0.5 mMm
max. gap: 0.5 mm

: ble degree of 0,1 x wall thickness
on the pipe outside or on the

X AEOEANHATA HO CTEHATA.

HeobpaboTeHn 30BAPBYHN NOBLPXHOCTN AQ HE
Ce 30UAanBaAT MAM NUNAT C NPBLCTU, Tbid KATO B
TO3M CAYYOM LWe € HeObXOAMMO HOBO

table respectively.

. Not worked welding areas
- A B shouldn 't be dirty or touched by
! hands otherwise a renewed

NOUYNCTBOHE. [TONOAHOAN B TPBOATA OCTATBLLN OT
PI3aHE WA OBPABOTKA TPSIOBA AQ ObAQAT
OTCTPQAHEHMW.

MputnckaHe

Temneparypute Ha TONAMSI EAEMEHT 30 MATEPUAOA PE ca B pamkute
Ha 200 - 220°C. 1o NpaBMAO BOXKM, Ye NP NO-MAAKM AEOEAUHM HA
CTEHUTE CE LEeAM A Ce AOCTUMHE FOPHATA rPAHULA, A NPV No-
OAEMU AEOEAMHN HO CTEHUTE - AOAHATA TPOHWULO HO TO3M

TEMNEPATYPEH AUAMNA3O0H.

B NOBEUETO CAYUYOM HOASITOHETO HA NMPUTUCKAHE WAM CUACTA HO
MPUTUCKAHE, KOSITO TPSIBBA ACl CE 30ACQAE, CE B3UMA OT TABAULIMTE
HO MOLLMHAOTA 30 30BAPSBAHE.

[Mon npoueca HA NPUTUCKAHE MOBLPXHOCTUTE 3A 30BAPSBAOHE CEe
NPUTUCKAT TOAKOBA ABATO AO TOMAUSI €AEMEHT, AOKATO Cée
00pa3yBA WU3NAUCKBAHE HOA MATEPUOAAD. [lPUTUCKOHETO €
NPUKAIOYEHO, KOrATO BUCOUMHATA HOA  WM3MNAUCKBOHETO €
AOCTUIHOAQ U3UCKBAHUTE CTOMHOCTU MO USAQTO OBOMKOAKO HA
TPBOATA. BUCOUMHATA HA U3NAMCKBOHETO CAYXM 30 UHANKATOP HA
TOBQ, Y€ CBbP3BALLMTE NMOBLPXHOCTN CA POBHOMEPHO U NPOBUAHO
AEXALLM KbM TOMANS EAEMEHT.

HarpssaHe

30 HOrpPSIBAHETO NMOBBPXHOCTUTE TPSIOBA AQ CO AOMPEHU C MAAKO
HOASIFOHE AO TONAMSI EAEMEHT. 3Q LIEATA HOASITOHETO CE€ HOMOASIBA
A0 nout HyAa (< 0.01 N/mm?2). Mpu HAMPSBOHETO TOMAMHATA
HOBAM3O B MOBBPXHOCTUTE 3Q 30BAPSBOHE U M 3ArpsBA AO
TeEMNePATypa HA 3ABAPSIBAHE.

CmaHa

CAep  AOCTUTHATOTO  30AQAEHO BpPEMe 3 HArpseaHe
NOBLPXHOCTUTE 3Q 30BAPSBOHE CE OTAEAAT OT TOMAUS EAEMEHT.
[TOCAEAHVST BHUMATEAHO CE M3BAXKAQ, OE€3 AQ CE NOBPEAIT NAM
30MBPCAT HATPETUTE MNOBBLPXHOCTN 30 CbeAMHsIBAHE. CAep TOBA
NOBbPXHOCTUTE 3A 3ABAPSBAHE CE NPUABMXAT EAHO KbM APYra AO
MOYTM MbAHO AOKOCBQAHE. Bpemeto 3a cmgHa TpsioBA AQ €
BbAMOXHO HAW-KPATKO, Tb KATO B MPOTMBEH CAYyYON
NAQCTUOUUNPAHUTE  MOBBPXHOCTM MOTAT  AQ  U3CTMHAT. B
NOCAEACTBME MPOBUAHOTO M3MbAHEHME HO TO3M Npouec € u

freatment is necessary.

Shavings which are fallen in the
! pipe should be removed.

Alignment

The temperatures of the heating element for the PE materials is
between 200 - 220°C. Generally the aim is o use higher temper-
afures for larger wall thicknesses and lower temperatures for
smaller wall thicknesses.

In most cases, the heating pressure [bar] or the heating force [N],
which have to be adjusted, may be taken from the tables on the
welding machines.

Heating

During the heating process the areas must abut onto the heating
element with low pressure. At which the temperature will fall
nearly to zero (< 0.01 N/mm2). On heating the warmth infiltrate in
the parts to be welded and heat up o the welding temperature.

Adjustment

After the heating the adjusting surfaces should be removed from
the heating element. The heating element should be faken away
without damage and pollution. Then, the adjusting surfaces must
join together very quickly until immediately prior to contact. The
adjusting time should be keept as short as possible, otherwise the
plasticised areas will cool down and the wdling seam quality
would be influenced in a negative way.

Joining

The areas to be welded should coincideby contact with a veloc-
ity of nearly zero. The required joining pressure will rise linear if pos-
sible.

Cooling

During cooling the joining presure must be maintained. A higher
mechanical use is only after prolongation of the cooling permis-
sible. Assembly or mechanical treatment is allowed after the
whole cooling.

After joining, a double seam surrounding the whole circumfer-
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TEXHUKWN HA CBbP3BAHE

NPEANOCTOBKA 30 AOBPOTO KAUECTBO HO 30BAPBYHNS LLIEB.
CbeAUHSBOHE

[TOBbPXHOCTUTE 30 30BAPSIBAHE TPSIOGBA AQ CE CPELIHAT NPY CKO-
POCT NOUTK POBHA HA HYAQ. HEOBXOAMMOTO HOASrAHE 30 CbeANHSI-
BAHE MO Bb3MOXHOCT C€ M3rPAXAQ AMHENHO NOKAYBALLO CE.

OxAaXAQHE

HOAIraHETO 301 CbeAMHSBOHE MO BPeme HA OXACDKAQHETO TPSBBA
AQ 6bAE 3aMA3eHO. MOHTOXK MAM MOCAEABALLIA OBPABOTKA MOXE
AQ CE V3BbPLUBAT EABO CAEA MbAHO OXACDKAQHE HO TPbOUTE U
30BAPKUTE. HEAOMYCTUMM CA MEPKM 30 YCKOPEHO OXACKACHE HA
30BOPSIBAHMTE YOCTMU.

CAeA CbEANHSIBAOHETO MO LSIAQTO OOUKOAKO HA TPBOATA TPSIOGBA AQ
Ce € MOAYUYMA T.HOP. ABOEH wWeB. OBpPA3YBOHETO HA LWEBA AQBA
OPVEHTUP 30 PABHOMEPHOCTTA HA 30BAPKUTE. PA3ANYHM

06PA3YBAHNS HA LEBO MOrAT AQ CE€ OBYCAOBST C PA3ANYHO MO BUA
NOBEAEHME HA BTEYHSIBOHE HO MATEPUOAUTE, KOUTO CE CBbP3BAT.
OT1 onuT C NO3HATUTE AOCEra MATEPUOAM B AdAeHATA MFR obAaCT
MOX€E eAHA 30BOPKA AQ CE CUMTA 3Q YCMELHA, AOPY U KOraTo
TOBA BOAM AO HECUMETPUYHOCT HA 30BAPbYHMTE LWesose. K"
BUHAMM TPSIOBA AQ € MO-ToAamo ot 0.

N3nuTBaHe NOA HOAArQHe

AO NPOBEXAQHE HA M3MNUTBAHE MOA HOASITOHE BCUYKM 3ABAPBUHM
CbEANHEHNS TPAOGBA AQ CA HAMBAHO U3CTUHAAN (MO NPABMAO 1 Uac
CAeA TMOCAEAHATA 3QBAPKA). VI3NUTBAOHETO MOA HOAITQHE ce
NPOBEXACQ CbIAOCHO BOAUAHWUTE HOLMOHOAHK HOpeAbW. 1o Bpeme
HQ COMOTO U3MUTBAHE TPBOONPOBOABT TPSIOBA AQ CE NPEANOA3BA OT
NPOMSIHG B TEMMNEPATYPATA HO OKOAHATA CPEAQ (HOMPUMEP OT
CAbHUEBO lpeeHe).

MY®OBO 3ABAPSABAHE

Moy MypOBOTO 3ABAPSBOHE C TOMbA E€AEMEHT TpbOATA U
CBbP3BALWMNAT €AEMEHT Ce 30BAPSBAT C NPUNOKpUBAHE. Kpasr Ha
TPBOATA N KPAYT HO CBbP3BALWNS EAEMEHT CE HArPSBAT AO
TeMNepATypa HA 30BAPSBAHE C NOMOLLTA HO TOMbA €AEMEHT NOA
dOpMATA HA AOPHMK OT €AHOTA CTPAHO U BTYAKO OT APYrard
CTPQAHA 1 CAEA TOBA CE CbEANHSIBAT.

TOMDJ1 ENEMEHT

CONNECTION TECHNOLOGIES

ence must have been creafed. The seam development gives an
orientafion about the regularity of the weldings among each
other. Possible differences in the formation of the seams may be
justified by different flow behaviour of the joined materials. From
experience with the commercial semi finished products in the
indicated MFR-field can be assumptioned from the welding
tendency, even when this can lead to unsymetrical welding
seams. "K" must always be bigger than 0.

& Yk

Performing of pressure test

Before the pressure festing, all welding joints have to be
completely cooled down (af arule, 1 hour affer the last welding
process). The pressure test has to be performed according to the
relevant national regulations. The pipe system has to be
protected against changes of the ambient temperature (UV-
radiation).

SOCKET WELDING

On heating element socket welding pipe and fittings are
lap-welded.

The pipe end and fitting socket are heated up to welding tem-
perature by means of a socket-like and spigot-like heating
element and afferwards, they are joined together.

Cebp3Bauia
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TEXHUKWN HA CBbP3BAHE

CONNECTION TECHNOLOGIES

My®OBM 30BAPKM C TOMbA €AEMEHT MOrAT AQ Ce NPOBST B
CTAUNOHOPHM YCAOBUNS B PABOTUAHMLA UAKM HO CaMUs 0b6ekT. 1o
BbAMOXHOCT AQ C€ W3NOA3BAT MAWWHN C  MAKCUMOAHO
MEXQHM3NPAH NPOLEC HA NPOTUUAHE HA 30BAPSIBAHETO. 3ABAPKM
No METOACQ HO MyPOBO 30BAPSBAHE C TOMbA EAEMEHT MOTaT AQ Ce
M3BbPLLUBAT HA PbKA AO BbHLUEH AMOMETbP HA TPBOATA ¢ 40 MM
BKAIOUMTEAHO. 30  NO-TOAEMW  PA3MEPWN BCAEACTBME  HA
YBEAVUABALLNTE CE CUAN HO CbEANHSIBOHE TPSOBA AQ CE M3MOA3BA
N CbOTBETHO 30BAPBUHO NPUCMNOCOBAEHME.

Kpanwara Ha 1pboard, TOMAMS €AEMEHT 1 CBbP3BALLATA YACT
CAEABQA AQ CA C MOAXOAALLM PA3IMEPU EAHO CMPSMO APYTO.

BTYAKOTA 1 AOPHMKBT HOl TOMAUS EAEMEHT C€ MOUMCTBAT, MOUYNCTBA
Ce CbLLO W BbIPELWHATA NMOBbPXHOCT HA CBbP3BALLATA YACT. [1ou
TOBO OCOBEHO CE& BHMMOBA ACQ CE€ M3UMCTAT OT MOBbPXHOCTTA
EBEHTYOAHN OCTATbLUM OT PA3TONEH MATEPUAA OT MPEAULLHM
3QBAPKMN.

[NepneHAKYASPHO OTPA3AHNAT KPAW HA TPLOATA, KOUTO e ce
30BAPSBA, Ce OOPABOTBA B CbLOTBETCTBME C YKA3AHUATA HA
NPON3BOAUTEAS! HO CBBP3BALLNS EAEMEHT N OKO € HEODXOAMMO Ce
MOPKNPA ABAOOUMHATA HA NOCTOBSHE. Kpast HA T1pbdara ce
CKOCSBA C 2-3 MM 1 C€ 0B6PABOTBA TOAKOBO HOBLTPE C YPEA 3a
CHEMQOHE HA CAOWM, AOKATO HOXbBT HA YPEABLT 30 ODEABOHE
AOCTUIHE YEAHATA CTPOHA HA TPLOATA. BLIPELWHUSIT KOHT Ce
OTHEMA C HOX.

TONAVST EAEMEHT CEe HAMPSIBA AC TEMNEPATYPATA HO 3ABAPSIBOHE
(3a PEHD 19 € okono 250 - 270°C).

CBbP3BALLATA YOACT N TPLOATA EAHOBPEMEHHO CE BKAPBAT B
HOMPEBATEAHNS EAEMEHT AO OTPOHUUMTEA UAM AO CbOTBETHATA
MOPKUPOBKA N CE& HArpsear. V3uakBa Ce& HeOOXOAUMOTO
30ACAEHO BPEME HA HArPSIBOHE.,

CAep OTCTPAHSIBAHE HA TOMAMS €AEMEHT, CBbP3BALLATA YACT U
TPLOATA CE CLEAMHSBAT ©€3 30BbPTAHE AO CbOTBETHATA
MOPKMPOBKA U A0 OOPO3YBOHE HO ABATA 30BAPBYUHM LLEBA.
BbHLWHOTO WM3MNAMCKBAHE HA 3QBAPBYHUS LIEB BM3YAAHO Cée
npoBepsea. To Tpg6BA AQ CE BUAM NO LIAQTA OBOMKOAKO HA
TPLOATA.

30BOPKUTE CE& OCTOBAT AQ WM3CTMHAT U CAEA TOBA Ce
OCBOOOXAQBAT. TAOKA HAMNPABEHATA 30BAPKA MOXE AQ ce
HOTOBAPBA C MOCAEABALLM AEWCTBMSI NO MNOAQraHE MAM MOHTOX
€ABA CAEA N3TUUOHE HA BPEMETO 30 OXACKACHE.

EAEKTPOCBINPOTUBUTEAHO 3ABAPSIBAHE

MoV 30BAPSIBOHETO C  EAEKTPOCBHNPOTMBUTEAEH MPOBOAHMK
TPbOATA M CBLP3BALMIT EAEMEHT CE HArPSBAT M 30BAPSBAT C
NOMOLLUTA HO CbNPOTUBUTEAHU MPOBOAHULM, BKAIOYEHU KbM
eAeKTpUUEeCcKko HanpexxeHne. CbnpOTMBUTEAHWTE MPOBOAHNLM CO
BIPOAEHN B CBbP3BALLNS EAEMEHT 1 OCTABAT B 30BAPEHOTO ChbEAN-
HEHVE.

Socket welding process can be realized in a stationary workshop
as well as on the construction site. It is recommende to use
machines with maximum mechanised process of welding if pos-
sible.

Socket weldings may be manually performed up to pipe outside
diameters of 40 mm. Above that, the use of a welding device
because of increasing joining forces is recommended.

The dimensions of pipe end, heating element and fitting socket
are coordinated so that a joining pressure builds up on joining.

Thoroughly clean welding area of pipe and fittings with fluffless
paper and cleaning agents (acetone or similar). Carefully clean
also the surfaces of the heating element. No dirty or material rests
from other weldings have to be left on the surfaces.

Cut off pipe faces at right angles and remove flashes on the
inside with a knife. The pipe ends should be chamfered 2-3 mm.
Work the pipe faces with a scraper until the blades of the scraper
flush with the pipe face.

A scraper is required for calibrafing and chamferring the joining
surfaces of the pipe. This has to correspond to the heating ele-
ment and to the fitting socket.

If peeling is not necessary, work the pipe surface with a scraper
knife and mark the depth on pipe.

Check temperature of the heating element (on heating spigot
and on heating socket). It must be for PEHD pipes about 250 -
270°C.

Quickly push fitting and pipe in axial direction onto the heating
spigot or info the heating socket until the end stop (or marking).

Let pass by heating time.

Affer the heafing fime, pull fitihg and pipe off the heating
element with one heave and immediately fit them into each
other without twisting them until both welding seams meet.

The welding seams as visual to be controled. They have fo be
creafed along the whole pipe circumference.

Let the join cool down, then remove clamps.

Only after the cooling time, the join may be stressed by further
laying processes.

ELECTROFUSION WELDING

On electric welding, pipes and fittings are welded by means of
resistance wires which are located within the electrofusion sock-
et. The wires stay in the socket after the welding.
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TEXHUKUA HA CBbP3BAHE

CONNECTION TECHNOLOGIES

MeTOABT C€ OTAUUABA CbC CUMYPHOCT MPU MOAKUTE HONMPEXEHMS,
KOKTO 1 C BUCOKO CTENeH HA OBTOMATU3ALMS. HanpexXeHusTa Ha
CBMBOHE HO CBbP3BALIATA YACT Cb3ACBAT HEOBXOAMMOTO
HOASIFAHE HA 30BAPSIBAHE, KOETO FAPAHTMPA ONTUMAAHG 3ABOPKA.

MapamMeTpute HA 3ABAPSIBAHE CA 30ACAEHMN OT MPOU3BOANTEAS U
Ce OTuMTaT NO BAPKOAC HO CBBP3BALLMS EAEMEHT MAM KOAOBOTA
KapTta (Wpux-kapTta). OBUKHOBEHO CMELUMOAHUTE 30 TO3M BUMA
METOA HO CBbP3BOHE 30BAPbBUHM CBTOMATM COA ypeau C
PO3MNO3HOBAHE HA BAPKOA, KOUTO HAMbAHO CBTOMATUYHO
KOHTPOAMPAT BCUUKM GYHKLMM MO BPEME HA 30BAPBUHMS MPOLIEC.
Mo YHUBEPCAAHUTE YPEAN C PA3MNO3HABOHE HO MOMHUTEH KOA
CAEA NMPOUMTAHE HA KOAQ, ChLUMST Ce M3TPUBA OT KAPTATA, T.€.
KQPTATA € CAMO 30 EAHOKPATHA ynoTpe6a.

Moratr Aa 6bAAT 30BAPSIBAHU €AMH C APYr COMO €AHQAKBM
matepnaan. MFR-ctomHoCcTUTe HO PE eaektposasapsemumte
CBbP3BALLN eAeMeHTN ca B obaacTia mexay 0.3 - 1.3 rp/10 mMuH,
TOKA Ye Cblnte MOrar AQ ObAQT 30BAPSBOHM 3A TPLOWU U
cBbp3sawwm yacm ot PE 80 n PE 100, ummto MFR ctonHoctn ca
mexay 0.3 n 1.7 rp/10 MUHYTU. TbHKOCTEHHW TPBOM TPSOBA AC
ObAQT 3ABAPSBAHN C OMOPHM BTYAKU.

OBAQCTTO HO 30BOPSBOHE TPIOBO AQ CE MNPEANA3BA OT
HEOAQrONPUSITHN YCAOBUSI HOL OKOAHATA CPEAQ KATO ABXA, CHSIT,
NHTEH3UBHO CABYEBO MPEEHE NAM BSTLP.

Aonyctmara TeMnepanypHa obAacT 3a PE e ot -10°C a0 +50°C.
OCBEH TOBA AQ Ce CNA3BAT HALUNOHOAHUTE HOPEADMW.

Moaroroeka

[TOATOTBIHETO HA  30BAPKATA TPYI6BA AQ Ce  WU3BbPLMK
HEeNnOCPEACTBEHO NpeAM 30BAPSBAHE,

TpbbaATa Ce OTPSI3BA C MOAXOAAL, MHCTPYMEHT M Ce MAPKMPA
ABAOOUMHATA HO BKOPBAHE.

[TouMCTBO Ce rPyobOoTO 3AMBPCSIBAHE MO TPLOATA B OBAACTIA HA
BKOPBOHE C MOMOLWTA HA CyX NAPLOA, CAEA TOBO KPQST HA
TPBOATA Ce OOPABOTBA C NOAXOASLL YPEA 30 CHEMAHE HA CAOU
AV BHUMATEAHO C NOMOLLTA HA KAELLM KOTO C€ BbPTU B OKCUAAHA
nocoka (Ae6eAMHO HA OTHEMAHE HA CAOS MUHUMYM 0.2 MM).
OT1pg3BAT CE€ N Ce MOUNCTBAT OCTATbUMTE OTBLIPE M OTBbH HA
TpboATQ.

EAeKTpO3aBapgIeMMdT CBbP3BAL, EAEMEHT Ce W3BAXAQ OT
ONAKOBKATA MYy HENOCPEACTBEHO MPEeAn 30BAPSBAHETO.
BbTpellHATa CTPAHO HA CBbP3BALLMSA €AEMEHT 1 OBPABOTEHMSIT
KpQan HO TPBOATA HE TPSIOBA AQ CE AOKOCBAT C MPBLCTU.

AHQOAOTMYHM CA AEUCTBUATA M MO NOATOTOBKATA HA 3QBAPKATA 34
APYTMS KPAM HA TPbOATA KbM APYrATA YACT HO CBbP3BALLMS
EAEMEHT.

CBbP3BAWMIT E€AEMEHT CE MNOCTABS AO OFPAHUYUTEAS CU,
CbOTBETHO AO MOPKMPAHATA ABAOOUMHA HA BKOPBAHE BbPXY
MOArOTBEHMS KPAM HA TpbbATA. TpbOUTE CE 3ATIraT B OMNOPHO
NPUCNOCOBAEHME, 30 AQ HE CE NMOAYYAT CUAU MEXAY 3ABAPBYHATA
30HA 1 TPBOATA (CbOTB. CBLP3BALLMS EAEMEHT).

AnapaTtn 30 eAeKTPOo3aBApPSBAHE

OnNUCAHUTE NO-AOAY CTBIMKN MOKA3BAT COMO OCHOBHUTE AEVCTBIS
HQ 30BAPbYHKS NpoLec. AA ce Cna3Ba YMbIBAHETO 34 PABOTA HA
30BAPbYHNS ANAPAT.

A transformer for welding purpose supplies electric power.

The method distinguishes itself by an extra-low safety voltage as
well as by high automatization.

The extansion of the plastified melt and the during the cooling
developed shrinking stress produce the necessary welding pres-
sure which guarantee an optimal welding.

The welding device is a mchine with bar code idenfification, it
supervises all functions full automaticlyduring the welding process
and stores the welding parameters.

After feeding of the code for universal welding machines with
magnetic code characteristics, the code is deleted which
means that the card can only be used once.

Only parts made of the same material may be joined with one
another. The MFR-value of the PE E-fittings is in the range of 0.3 -
1.3 g/10 min. They can be joined with pipes and fittings of PE 80
and PE 100 with a MFR-value between 0.3 - 1.7 g/10 min.

The welding area has to be protected against unfavourable
weather conditions (e.g. rain, snow, infensive UV-radiation or
wind).

The permissible temperature range for PR is from -10°C up to
+50°C.

The national guidelines must also be considered.

Welding preparation

Welding preparation is to be made immediately before welding
process.

Cut off pipe af right angles by means of a proper cutting tool and
mark the insert length.

Clean pipe of dirt with a dry cloth af insert length and carefull
machine pipe by means of peeling tool or scraper knife in axial
direction (cutting depth min. 0,2 mm). Remove flashes inside and
outside of pipe ends.

If a fitting is welded instead of the pipe, the welding area of the
fitting has to be cleaned and scrapped as the pipe.

Unpack the E-fitting immediately before welding.
Never touch the inside of the socket and the scrapped pipe end.

If a pollution can not be excepted, clean the welding areas with
PE-cleaner (or similar) and with fluffless paper.

The faces to be welded have to be dry before the socket is put
over the pipe.

Slide the socket into the prepared end of pipe right fo its center
stop until it reaches the marking.

Insert the second pipe end (or fitting) info the socket and clamp
both pipes info the holding device, so that no forces can rise
between welding area and the pipe (fitting) and that the socket
can be turned smoothly.

Welding device

The operations described below show only the most important
steps for a welding process.

Always observe the instructions of the machine producer.

Both plug-type socket connections should be turned upwards
(however the axial position of the socket must not be changed)




TEXHUKWU HA CBbP3BAHE

CONNECTION TECHNOLOGIES

ABOTQ LLEKOBM MPUCBEANHUTEAS HA CBbP3BALLUNS €AEMEHT Ce
obpbLLAT HArope (NP TOBA He Ce MPOMEHS OKCUOAHOTO My
NOAOXEHNE) U Ce CBbP3BAT C MPUCLEAVHUTEAHMS LLeKep HA
KOBeAQ. 3aBAPBYHMAT KABEA Ce PA3NOAAra TaKa, Ye TErOTO My AC
He PA3MecCTBO COMATA CBbP3BALLO yacT. CAeA CBbP3BAHE HA
NPVICbEAMHUTEAHUTE LLEKEePW, 3ABAPBUYHNAT ANAPAT NOKA3BA HA
ANCTIAES, Ue € HOAMLE NMPABMAHO CBbP3BOHE.

3ABAPBYUHMST NPOLEC Ce CTAPTUPA U HA AMCTAES HO anapPaATa
AOTBAHUTEAHO C€ MOSBIBA 30AQASHO U AGNCTBUTEAHO BpPeme HA
30BOPSBAHE, KATO U HOMPEXeHWe HA 3aBapsBaHe. Kpadar Ha
30BAPSBAHETO CE€ CUTHOAU3NPA OT CbOTBETHMS TOH HO MALLMHATA.

3aT9rawoto  NPUCNOCOBAEHNE Ce OTCTPOHSBA €ABA CAEA
M3TUUYOHE HA BPEMETO 3a OXAOKACHE. AQ CE€ CNA3BA MUHUMOAHO
30A0AEHOTO BPEME 30 OXAOKACHE.

Mpn NPEKbCBOHE HO 3ABAPbBYHMS Mpouec (Hanpumep npu
CMUPAOHE HA TOKA) € AOMYCTUMO NMOCAEABALLO 3ABAPSIBOHE, OKO
ENEKTPO3ABAPSIEMUSIT EAEMEHT CE € OXAOAMA AO TEMMNEPATYPA HA
OKOAHATA cpeaa (< 35°C).

YpeAbT 30 30BAPSBOHE 3AMNAMETIBA BCUYKM MAPAMETPU OT
npoueca. Tean AQHHN MOraT AQ ObAQT PA3NEUATAHN NOA opMaTa
HQ NMPOTOKOA OT 3ABAPKATA. HO HIKOM CBbP3BALLM YACTN MOXE AQ
MMA T.HOP. OAPKOA 30 NPOCAEAIBOHE. BAOroAQpeHre Ha Hero ce
FOPOHTMPA OBTOMATUYHA, EAEKTPOHHO Cb3ACAEHA AOKYMEHTALMS
30 NMPOCAEAIEMOCT HO BAOXEHUTE CTPOUTEAHN YACTU.

CBBbP3BAHE YPE3 MEXAHUYHU
PA3IAOBSEMU CbEAUHEHUA

Tpbbyn o1 PE 1 TPBLOONPOBOAHM UYACTM MOTAT AQ CE CBbLP3BAT U
NOCPEACTBOM GACHLM AU BUHTOBU Cbe AUHEHMUS.

30 PACHWIOBM CbEAUHEHUS MOraT AQ Ce W3MNOA3BAT T.HAP.
CBOBOAHN OAQHUM CbC CTOMOHEHA BAOXKA 3a NMPEeAGAQHLLOBN
BPb3KI, CBOOOAHN GAQHLM CbC CTOMOHEHA BAOXKQ 30 GAQHLLOBM
AAQNTOPU, TAYXM GAQHLN U T.H.

KOMOUHAUNS C

Han-yecto ¢AQHUMTE Ce  M3NOA3BAT B
NPeAGAQHLLIOBM BPB3KM.

Mpn pPabota ¢ GACHLIOBN CbEANHEHUS TPSIOGBA AQ CE CNA3BAT
HSKOW U3NCKBAHNS C LEA MOCTUTaHE HO MAKCUMOAHO KAUYECTBO HA
BPb3KATA.

[pean 30TIraHe HO BOATOBETE, YNABTHUTEAHUTE MOBLPXHOCTU Ce
M3POBHSIBAT MOPOAEAHO €AHO KbM APYra 1 Ce MPUAENBAT MALTHO
KbM YMAbTHEHMETO. TpsSbBA AQ Ce M3BArBA MPUABPMNBAHETO HA
GAQHLLOBOTO CbeAMHEHMS C Bb3HMKBALLOTO OT TOBA HAMPEXEHNE
HO OnbH. CBbP3BALLMTE OBOATOBE TPSOGBA AQ ObAAT PABHOMEPHO
3QTErHATN HA KPBLCT C MOMOLUTA HO AVHOMOMETPUYEH KAIOU.

and connected with the welding cable.

Position welding cable so as fo prevent ifs weight from fwisting
the welding socket.

After the welding equipment has been properly connected, this
is shown on the display of the welding device.

The welding parameters are fed in by means of a reading pencil
or a scanner. An audio signal will acknowledge the data input.
After the welding parameters have been fed in, the tfrademark,
dimension and outside temperature are shown on the display.
These values now have to be acknowledged. Then, for control
purpose, you will be asked, whether the pipe has been worked.

Keep in mind that the installation situation must be stress free. Is it
not possible a clamping device must be used. During the whole
welding process (including cooling time) the clamping device
shall remain installed.

The end of the welding process is usually indicated by an audio
signal. After expiratfion of the cooling fime, the clamping device
may be removed. The recommended cooling fime must alwyas
e observed.

If a welding process is inferrupted (e.Q. in case of a power fail-
ure), it is possible to reweld the socket after cooling down fo
ambient temperature (< 35°C).

Visual weld control is performed by the welding indicator on the
socket. Moreover, all welding parameters are stored internally by
the device and can be printed to receive a welding protocol
and fo proove the quality of the welding.

DETACHABLE MECHANICAL JOINTS

PE pipes can also be connetcted by means of flanges or differ-
ent unions (e.g. compression fittings).

As flange connections can be used: backing rings with steel
inserts for stub flanges, backing rings with steel insert for flange
adaptors, blind flanges etc.

Flanges are mostly used for stub flanges.

If pipe joints are connectedby means of flanges, some guidelines
have to be adhered o ensure an optimal quality and reliability
of the joint.

Before applying of the screw initial stress, the sealing faces have
to be aligned planpearallel to each other and fit tight to the seal-
ing. The drawing near of the flange connection with the resulting
occurrence of tensile stress has to be avoided under any cir-
cumstances. The connecting screws have to be screwed by
means of a torque key.
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TEXHUKN HA CBbP3BAHE

CONNECTION TECHNOLOGIES

BMHTOBU CbeAMHEHUs Ca Hanpumep T.HAP. MEXOHWYHK 6bp3Nn
BOb3KM, M3MOA3BAHN 3Q TPbOONPOBOAM OT PE.

MeXaHUYHUTE 6bP3U BPBL3KU HAM-YECTO CA U3PABOTEHM OT
NOAUMPOMNNAEH, AECHN CO 30 YNOTPEDBA N MOHTAX, TAPAHTUPAT
N3KAIOUMTEAHA HOAEXAHOCT HO BPBL3KATA, YCTOMUMBM CO HA
KOpO3ns U Cca MNPUAOXUMWN 30 CNeUNPUUHUTE YCAOBMS HA
N3MOA3BAHE HA MOAUETUAEHOBUTE TPBLOW. Te Ce NPEAAQraT B LUMPOK
ACOPTUMEHT OT PA3MEPU N MOANDUKALMM M CA C BbAMOXHOCT 30
MOBTOPHA yNoOTPEOA.

CbCTO9T CE€ OT OCHOBHO TIAO, CbEAMHUTEAHA PE300BA FANKA,
KOHYCOBMAEH MPbCTEH U YNABTHUTEA.

Unions for PE pipes are e.g. the compression fitfings.

Mechanical compression fittings are mostly produced of PP
material. They are easy for handling and assembling and ensure
a reliable connection. These fittings are corrosion resistant and
are completely suitable for the specific application conditions of
the polyethylene pipes. Compression fittings are delivered in a
wide range of diameters and modifications. They can also be
used over again.

Compression fitting consists of a main body, threaded connect-
ing element, conical ring and a gasket.

o 6

e PP komMnpecuoHHM DUTUHIU, NPUNOKMMMU
3a PE TpbbuM noa Hansaraxe.

MaTtepuan: BMcokoKkadecTseH PP ( noaunponunen),
YCTOMYMB Ha yaap.

MeTtoza Ha m3paboTka: NHXEKUMOHHO neeHe.

bnharogapeHve Ha KOHMYHOTO YNAbTHABAHE,
(pUTHMHIUTE NpefoTBpaTABaT MPeLlKM B TpbbaTa, KOMTO
morat ga 6bAart NPUYMHEHU OT Pa3/IMKU B pasMepuTe U
oBaJsIHOCTTa A0 = 0.5 MMm.

MpepoTBpartaABaT 06pasyBaHETO GaKTEPUM,
6naroaapeHue Ha UV agokasaHata CTpyKTypa.

O-npbcTeHUTe ca HanpaBeHM OT HaTypasiHa ryma
M rapaHTMpaTt BMCOKa HEMPOMNYCKAMBOCT.

OUTUHIUTE MMAT paBHOMEpPHA BbTpeLlHa
CTPYKTypa, 6e3 nopmu.

He cbabpkaT yyam Tena, KoMTo Morat Aa
NPOMEHAT BKyCa MM MMpMCA Ha BojaTa.

MpoayKTUTe C BbTpELHA pe3ba npuTeXKaBat
BMCOKa HEeMNpOMyCK/IMBOCT MpuY NPOMAHA Ha
TemnepaTtypuTe B AbJIFOCPOYEH MaH, 6aarojapeHue
Ha MeTaieH YNIbTHUTENIEH NPbCTEH, KOMTO €
YCTOMYMB Ha KOPO3WM.

bbp3a 1 curypHa Bpb3Ka.

TecTBaHM M 0J06PEHU OT rNaBHU NabopaTopumn
OT UAn CBAT.

MpunoxeHna: HanosBaHe, MHAYCTpUA,
pasnpocTpaHeHue Ha BoAa, MyBHU 6ACEMHU U Ap.

= &

* Material: high quality PP (polypropylene), resistant
to impact.

* Production method: injection moulded.
the problems that may occur because of the size
differences or ovality in pipes.

* They prevent alga and bacteria forming due to UV
proof (ultraviolet beam) structure.

* 0-rings are made of rubber and provide
leakproofness under high pressure..

* It has a homogeneous and non-porous inner surface.
change the taste or the smell of the water.

in changeable temperature values thanks to
corrosion resistant reinforcing ring.

* Thread sizes are compatible with ISO 7-1 Standard.

* It is compatible with ISO 17885 Standard.

* Thanks to the conical tightening feature, it prevents

It does not contain any harmful compounds which can

* Female threaded products provide high leakproofness
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CKAAAUPAHE N TPAHCIOPT HA TPbBU OT PE

o Tpbbute TPIOBA AQ AEXAT MO UIAQTA CU ABAKMHA N AQ ObAQT
NOAOXEHM HO POBHA M YNCTA MOBLPXHOCT 6€3 CTbPUALLM 1 OCTPU
NPEAMETU, KOMbHU 1 APYT, KOUTO MOTFAT AQ AOBEACT AO MOBPEAN.
e MaKap ye He € KPANHO HEOBXOAMMO, TPBOUTE € XEAATEAHO AC
BBAAT CbXPAHSIBAHN HO 3QKPUTO.

o Tps6BA MPUKANBO M BHUIMATEAHO AQ CE€ MAHUMYAMPA C TPLOUTE,
30 AQ HE Ce NOAYYQaT nospean. lNpur ToBapeHe 1 PA3TOBAPBAHE HA
TPbOUTE AQ CE€ BHUMOBA T€é AQ HE Ce HOPOHIBAT HA OCTPU
KQHTOBE 1 PbOOBE.

o TpbbOUTE HE TPSIOBA AQ CE€ BAQUAT MO 3EMATA.

e AQ Ce M3NOA3BAT TPAHCMOPTHM CPEACTBA C MAOCKM 1 PABHM
NAQTGOPMMU.

* AKO B €AVH KOMWOH Ce TPAHCMNOPTUPAT PA3AUYHN PA3MEPN,
NO-MOAKUTE U MO-AEKUTE BUAOBE TPBLOW TPAOGBA AQ CE€ MOCTOBYT
otrope.

e  MQKCMMOAHQATA AOMYCTUMQ BUCOUMHA HO CKACANPOHE € 1 M,
KATO TPBLOUTE TPSIOBA AQ CA NMOACUTYPEHM CpeLLy NOAQHe. Pyaara
MO BbAMOXHOCT AQ CE€ CKAQAMPAT ASTHOAM.

o [lpn Temneparypm, 6AM3KM AO 30OMPB3BAHE, C TPLOUTE TPSIOBA
AQ Ce MOAXOXAQ OCOBEHO BHUMATEAHO. [10 BbAMOXHOCT AQ Ce
N304rBAT HATOBAPBAHMS OT YAQP.

e Ad ce 13barBa KOHTOKT C MACAQ, Mpec, 6ou, 6EH3NH 1 AP. Npu
PABOTA C TPLOW.

e AQO ce M364arBA MPOBMCBAHETO HA
Kpauwata Ha  Tpbbute 3 no-
NPOABAKUTEAHO BPEME.,

o TpbbOUTE TPIGBA AQ CE NPEBO3BAT C

INCORRECT
NOrPELUHO

NOMOLUTA HA MPUIOAHM 30  LEATd
TPOHCMOPTHY CPEACTBA, KQTO
NOCAEAHUTE  CAEABA  AQ  ObAAT

06€e30naceHn C NPEANA3HN KOAQHU, 30
AQ CE MPEAOTBPATN MOBPEXAQHETO UM
Mo BPEME HA TPAHCNOPTA.

o Tpvbute He TPIGBA AQ ObAQAT
M3MOA3BOHW MPW CAyYauUTe, KOrato e
HOABMLLEH MOKCUMOAHMSI AUMUT Ha UV
PAAMAUMSITA, OCBEH QKO TE€ He Ca
M3NUTBAHN U HE € AOKO3OHO NPUEMAMBA
YCTOMUMBOCT B CbOTBETCTBME CbC
CbLLECTBYBALLUMTE CTAHAQPTH.

NOAATAHE U UTPAXXAAHE HA
TPbBOINMPOBOAMW OT PE

CTpoexXbT HA TPbOOMNPOBOAUTE TPSIOBA AQ CE M3BbPLBA OT
CTPOUTEAHU GUPMN, KOUTO PABOTIT C KBOAUDULNPAHN, OBYYEHN
CNeuUMaA1CTU, NPUTEXABALLM AOKYMEHT 3A MPOBOCNOCOBHOCT 3Q
PABOTA CbC 3ABAPBYHA TEXHMKA 30 MOAUMEPHM MATEPUAAN. oK
M3BLPLUBAHE HA CTPOUTEAHW PABOTK TPIGBA AQ CE CnA3BAT
MPABUAQTA MO TEXHWKA 30 6E€30MNACHOCT.

AOMBAHUTEAHN NPENOPbLKM MPU TPLOW 30 FA3OCHADASBAHE CA
nocoueHn B BAC EN 12007.

MOHTAX HA TP/ U CBBP3BALLIN YACTU

MoeAn MOHTOXA TPLOUTE N CBLP3BALIMTE UYACTU TPSIBBA AC CE
NPOBEPST 30 EBEHTYAAHU AeDEKTU, MOAYUYEHN B CASACTBME HA
TPAHCTNOPTUPAHETO, N AC CE NOUNCTST B OBAACTTA HA 3CBAPKATA.
AedeKTHUTE UACTU CASABO AC CE OTCTPAHSIT.

Pg93aHETO HA TPbOUTE CTOBA C TPUOH C QUHM 3bOUM MAM CbC
cneumoneH HoX. CKOPOCTTA HA PS3aHE, KOKTO U reomeTpusta,
TPSI6BA TAKA AQ CE U3MBAHAT, Ye 06PA3YBALLATA CE TOMNAUHA B MO-
FOAIMATA CM UYACT AQ Ce OTBEXAQ OT CAMMUTE OCTATHUM HA
PA3OHETO NAM OBPABOTKATA HA TPLOATA. [TPEKAAEHO TFOASIMO
3ATONASIHE MOXE AQ AOBEAE AO PA3TONSBAHE HO MATEPUAAQ. KATO
06pPAB6OTBALLM MALLMHN MOTAT AQ CE N3MNOA3BAT BCUUKNA HOPMOAHN
MALLUMHM 30 METAAO- U AbPBOOBPABOTKA.

PbboBETE 1 HEPOBHOCTUTE MO NOBLPXHOCTTA HO 3ABAPSBAHETO CE
OTCTPOHSBAT CbC CMEUMAAHM UHCTPYMEHTU. OTPSI3aHUTE TPLOM
TPS6BA AQ BLAAT OOPABOTEHN CMOPEA BUAQ HA NMPEACTOALLOTO UM
CbEeANHSIBAHE.,

CORRECT
MPABUAHO

STORAGE AND TRANSPORTATION OF PEHD

PIPES

e Support pipes over their full length.

¢ Pipes have o be put always on even ground without sharp

edges to prevent demage of pipes.

e |t is recommended to store pipes under cover.

e During loadin and offloading care should be taken not to

drag pipes over sharp edges and they should notf be placed

onto rough ground.

o Always use suitable vehicles to transport pipes. All transport

vehicles should ensure that floors are free of sharp objects such

as nails, screws etc.

¢ The maximum recommended storage height is T m and the

pipes should be secured to avoid bundles splitting open.

e Coils should be stored in the hotizontal position if possible.

o [f different diameters of pipes have 1o be transported, pipes

with smaller diameters and lower weights have o be put over the

others.

¢ Use suitable tools and hoisting equipment for larger diameters.

¢ Alwaysload and unload pipes and fittings under expert super-

vision.

e Do not use sharp-edged hooks, chains, wire ropes or other
tools, that could cause damage, or that
could slip off while transporting the
pipes.

e Contact with oils, greases, colours,

_~ Petroleum etc. should be avoided.

“i— o At sub zero temperatures the pipes
must be handled carefully and any
sudden impact should be avoided.
¢ Prevent pipe ends to hang down for
a longtime.

e During summer months, protect
pipes against extreme heat and from
overheating. Store pipes in a shady area
or cover them with a brightly coloured
tarpauline canvas.

e Put the pallets down only on
suffi-ciently hard, level ground to avoid
having the pallets or stringers sink.

LAYING AND CONSTRUCTION OF PE PIPELINES

Pipelines should be constructed only by building companies that
have qualified experts and staff with the required licences for
working with welding equipment for PE materials.

During construction alsways observe the safety instructions.

Additional recommendations especially for polyethylene pipes
for gas are given in standard EN 12007.

INSTALLATION OF PE PIPES AND FITTINGS

Before installation all pipes and fittings have to be checked and
controled for damages as a result of the transportation.

Pipes and fittings have fo be cleaned in the welding areas.
Damaged products have to be removed.

Use fine-toothed saw, pipe cutter or another suitable tool to cut
pipes. The cut speed as wll as the geometry must ensure that the
generated warmth is beeing lead out of the pipes within the
shavings.

Too large heating can melf the pipe material.

Metal and wood processing machines can be also used for the
polyethylene pipes.

Sharp edges and uneven places on the pipe surface have to be
removed by means of special tools.
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PQ3BMBOHETO HA TPbOUTE OT PYAQ CE€ M3BLPLUBA MO CASAHUTE
HOUNHM:

e [lpy TPBOW C BbHLEH AMAMeTbR [ ¢ 63
MM Te Ce PQa3BMBAT BEPTUKAAHO, KATO
HOUYOAOTO HO TPBLOATA TPSIOBA AQ CE ABPXMN
3APQBO.

e [lpn  no-roAemn  ANAMETPU  Ce

NPEnopPbYBA M3MNOA3BAHETO HA PA3BMBALLO
YCTPOWCTBO. HOBUTUTE PYAQ MOrQT AQ Ce
NOCTABYIT HO ABPBEHA WAM CTOMOHEHA
BbPTALLO CE KPBCTAUKA N AQ BbACT PA3BUTA
HO pPbkA WMAM C OOBHO ABMXELWO ce

NPEBO3HO CPEACTBO.

TpbbUTe TPSIOBA AQ CE PA3BMBAT NPABM 6€3 AQ BGBACT NPEYYNBAHM,
HeaAOnyCTMMO € CNMPAAHO 13AbPNBAHE. [1pK PA3BMBAHE HA TPHOW
OT 6APABAHN TPSIGBA AC CE UMA NMPEABMNA, Ye TPBLOHUTE KpanLLa
MOTrQT AQ M3CKOYAT QKO MO HEBHVMMAHME ObAQT M3MYCHATU MPU
OCBOBOXAOBAHETO UM OT 3ateraunte. OCOBEHO TPSIBA AQ Ce
BHMMQBA NP PA3BMBAHETO HA TPBLOW C rOAEMU AUAMETPU, AP U
KOrato ce MMHOBA NOKpaK Tax. [pn PA3BMBAHETO TPSOBA AQ C€
MMA MPEABMA, Y€ TbBKABOCTTA HA PE T1pvbute 3asmcm of1

TeMnepanypara HA OKOAHATA cpead. [lpu Temneparypu Ha
OKOAHATA CPeAd DAM3KM AO TOUKATA HA 30MPbL3BAHE, BCE Olle
HOBUTUTE TPBOW C AUAMETBP 1P 75 MM TPSOBA MO Bb3MOXHOCT AC
ce Harpedr. ToBa MOXe AQ Ce NOCTUMHE C TOMbA Bb3AYX, BOAC VAU
Napa noa HoagaraHe Ao 100°C.

30 MNOAAraHeTo HA TPLOUTE B U3KOMNA TPAGBA AC GBACT N3NOA3BOHM
YpPeAn, KOUTO OCUTYPSBAT NACGBHO M PABHOMEPHO CrnyCkaHe 6e3
HOPQOHSIBOHE.

[TOAOXKEHNAT TPBLOOMPOBOA TPSIOBA AQ AIFQ M3LUSAO BbPXY ABHOTO
HO M3KOMA 6€e3 AOMbAHUTEAHW HAMPEXeHUd. YCTONUMBOTO
MOHTUPOHE HO TPBLOOMNPOBOAQ B M3KONA Ce MNOCTUra Ypes
3QMbABAHETO MY CTPAHMYHO MO LSIAQTA ABAXMHO C MATEPUOA 63
KOMbHM, KATO C€ BHUMABA AQ HE CE HAPAHST TpbouTe.

[bBKOBOCTTA HA TPLOATA NO3BOASIBA AOOPO HAMACBAHE B TPBLOHMS
M3KOM. [O-MOAKM NPENSITCTBUS CE 3A0OUKAASIT 6€3MPOBAEMHO 1 CA
Bb3MOXHW MOAKM MPOMEHM B MOCOKATA, 6€3 A0 € HEOBXOAMMO
M3NOA3BOHETO HA CBbP3BALM 4YACTU. KATO OPUEHTUPOBBYHM

CTOMHOCTM 30 MPOMSHATA HA MOCOKATA B/ TABAMLA B PA3AEA
TexHnuecka nHoopmauns, AonyCtmmMm MUHUMOAHM POANYCU HA
OrbBaHE, CTP. 28.

TpbbuTe He TPA6BA AQ BBLAAT NPEHATOBAPBAHN OT CUAM HA OMbH NO
BPEME HA NOAQraHeTO.

Karo ugAO NpoOMeHuTe B MOCOKATA Ce MPOBAT C NOMOLWTA HA
CBbP3BALLM YACTM KATO KOAEHQ, AbMM 1 TETKW, MPWN KOETO ChLUnTe
Ce 30BAPSIBAT KbM TPBOUTE (BUX PA3AEA TEXHVIKN HO CBbP3BAHE).

Ha oTKpuTM MecTa 30eAHO C TPbOATA CAEABO AQ CE€ MOAOXM U
KABeA 30 YKA3aHME HO MECTOMNOAOXEHMETO, KOWUTO B MOCAEACTBNE
YAECHSIBA HOMUPOHETO HA TPBOOMNPOBOAQ.

[MopaAN NO-MAAKATA TBBPAOCT M 3APOBMHA HA TEPMONAACTUYHUTE
NAQCTMOCHK B CPABHEHME C METAAHUTE MATEPUAAN, KAKTO W MO-
roAemMmnTe NPOMEHN B ABAKMHATA B CASACTBME HO TemMnepatypure,
TPSI6BA AQ CE VMAT NPEABUA CAEAHUTE UUCKBAHWSI:

e 30KPENBOHETO HA TPLOOMPOBOAHM UYACTM C MOMOLWTA HA

TPBLOHN CKOBU

e BAMSHWETO HA TEMNEPATYPATA.

3AKPEMBAHE C MOMOLLUTA HA TPbBHU
CKOBM

3okpensalmte eneMeHT 3a PE TobOONPOBOAHM CUCTEMM CA OT
NAOCTMACA WA CTOMAHA. CTOMQHEHUTE CKOOU TPS6BA

3AABAKUTEAHO AQ C€ NOCTABYT C A€HTU OT PE MAKM eAaCcTOMEPH, ThiA
KATO B NPOTMBEH CAYUQAN MOTAT AQ YBPEAST NO-MEKATA NMOBbPXHOCT
HO NAQCTMACOBUTE TPBLOW. 10 TO3M HAUMH CKOBUTE CbLLO TAKA
CAYXAT HANpUMep KAto MAb3raWda Oonopa npu XOPU3OHTAAHO
NOAOXEHN TPLOOMNPOBOAM, 3 AQ TNOEMAT BEPTUKAAHO

PA3MNOAOXKEHUTE CUAM. APYra OBAACT HO NPUAOXKEHNE HO CKOBUTE
e OYHKUMATA MM HQA BOAELLA Onopa, KOSTO AQ MPEANA3BA OT
CTPOHNYHO MNPUTUCKAOHE HA TPBOOMPOBOAQ, TbiA KATO CKOBUTE
NOemar 1N HANPEYHU CUAU.

After cutfing the pipes have to worked according to their
forthcoming connection technolgy.

Following measurments have to be taken
info consideration when unrooling pipes
from caoils:

o For pipes with outside diameters
163 mm the coils must be unrolled in
vertical position, and the pipe should be
holded carefully in the beginning.

. Use special unrolling devices for
bigger diameters. Coils can be put on special wooden or steel
supports and can be unrolled on hand or by means of slowly
moving vehicles.

Special attention has to be paid on the properly unrolling of pipe
coils, so that the pipes remain straigth and without any breaked
places.

It is possible pipe ends to spring out of the cail if not competent
handling with them.

The surrounding temperature can infuence the flexibility of pipes
in coils.

At outside temperatfure near the freezing point it is recommend-
ed to heat the pipes 175 mm: if possible before unrolling.

This can happen with hot air, hot water or steam up to 100°C.

Special devices have o be used for laying the pipes into the pipe
french in order to prevent any damages of the pipe.

The pipeline must lie on its whole length on the bottom of the
french.

This position must also be free of any stresses.

For the stable installation of the pipeline in the trench it must be
laterally filled up with a suitable stoneless material to avoid any
damages of the pipe.

Due to the very good flexibility of the pipe, it can be propely
grazed in the french.

It is not necessary to use fittings for small changes in the direction,
because of the pipe bending radius.

Reference values for the permissible changes in direction you
can find in "Technical information, Permissible minimum bending
radius”, page 28.

Bigger changes in direction have to be redlized by means of
fittings like bends, elbows, tees eftc. They can be welded or
connected to the pipes (see "Connection technologies").

In the open field, a detection cable should be installed so that
the pipeline can easily be detected at a later date.

Accessories and fittings have to be assemble over support blocks
without causing any additional stresses on the pipeline.

Because of the lower stiffness of the termoplastics in comparison
to the metal, as well as the larger changes in the length as a
result of the different temperatures, folowing requirements have
to be taken into consideration:

¢ fixing of the pipeline system by means of pipe clips
¢ influence of the temperature

FIXING BY MEANS OF PIPE CLIPS

Attachments made of steel or of thermoplastics are suitable for
PE piping systems.

Steel clips have at any rate to be lined with tapes made of PE or
elastomers, otherwise the surface of the plastic pipe may be
damaged.

Plastic pipes clips as well as pipe holders are very suitable for
installation. These may be commonly applied and have been
especially adjusted to the tolerances of the plastic pipes.




YMbTBAHE 3A MOAATAHE

LAYING INSTRUCTION

TEMIMEPATYPA HA NMOAATAHE

Tps6bBO AQ Ce Cnas3Bad MUHUMOAHO TemMneparypa HA
NHCTOANMPAaHe > 0°C. 3a NO-MOAKKM ANAMeETpU Tpbou (< 63
MM) Ce& NPENnOPbUYBA KATO AOAHA OMOPA HA TPHBOOMNPOBOAA
AQ Ce N3MNOA3BAT CTOMOHEHN NOAYCKOOU, 30 AQ CE YBEAMYAT
OMOPHUTE PAZCTOSHUS.

Pa3Tt9raHe 1 CBMBOHE HA TPBLOOMPOBOAQ B PAAVMAAHA UAU
OKCUOAHQO MOCOKA He TpSIOtBA AQ ObAAT Bb3NPENITCTBAHU
NEn  NOAOXEHW HAA 3eMITa  TPbOOMNPOBOAW, TOECT
BIPOXKAQHETO TPAO6BA AQ CTABA C PAAMAAHO NMPOCTPAHCTBO,
OCUTYPSIBAOHE  HA  KOMMEHCAUMOHHM  Bb3MOXHOCTHU,
KOHTPOAMPOHAO MNPOMSHO B ABAXMHATA upe3 MNPABUAHA
NoAPEADQ HA 3AKPENBALLN TOUKMN.

YKPENBAHNITA CAEABA AQ CA HAMNPOBEHU TAKA, Y€ AQ ce
N36AreaT HATOBAPBAHMS B TOUKM, TOECT ONOPHUTE
MOBBLPXHOCTN TPSI6BA AQ BbAAT BbAMOXHO HAW-LLUMPOKM U AQ
Ca CbOBPA3EHM C BbHWHKMA AMAMETbP (bIbABT HA
OOXBAWAHE AQ Ce usbepe no BbIMOXHOCT > 90°).
[TOBbPXHOCTUTE HA YyKpPensawWnte eAemMeHTn He OuBa
NPUYMHSIBAT MEXOHUYHN YBPE XACQHNS HA MOBbPXHOCTTA HA
TPLOATA.

U3KOMU

N3konute 3a NOAQraHe HA TPLOOMPOBOAM CE MPABIT TOKA, ye
BCUUKW TPBOONPOBOAHM UYACTN AQ MOTAT AQ OBAQT NMOAOXEHN HA
ABABOUMHA M3BbH 30HATA HA 3AMPbL3BAHE.

BUCOUMHATA HO NOKPWBAHE B 30BUCUMOCT OT KAMMOTA W
XAPAKTEPUCTUKATA HO MOYBATA NO NPABUAC € OT 1.0 M A0 1.8 M.

AbBHOTO HQ KM3KOMNA He TPg6BA AQ ObAe PA3POXKBAHO. [lpwn
HEeCBbP3OHA, POXKABA MOYBA ABHOTO Ce€ YNABLTHSBA Ypes
TPAMBOBAHE. [pn Cyxu, TBLPAN MOYBN BE3 HOAUUME HA CKAAM, NO
NPUHUMN HE Ce WU3NCKBAT HUKOKBM CNEUMaAHM onepaunn. B
CKOAMCTA NAM KOMEHHO OCHOBA TPBLOHUST M3KOM TPIO6BA AQ ObAE
HanpoBeH HAO MUHUMYM 0.15 M NO-ABAOOKO 1 N3KONAHATA CKOAHAO
MACQA AQ Ce 3aMEHU C BEe3KAMEHEH CAOW MICHK MAM KAMEHHA
dpaKUMS C EAPUHA HO yacTUumTe A0 20 MM,

B CTPBMHM OTCEUKM, 30 AQ CE U3DETHE CBAMUYAHE HA M3KOMNA, Ce
N3BLPLIBAT AOMBAHUTEAHM NMOACUTYPUTEAHN PABOTU HAMPOBA HA
OETOHOBN NPAroBe 1 AP. MNpu NOABMXHM NAOCTOBE U CBbP3AHUTE C
TOBA MNPOMEHM B CTAOUAHOCTTIAO HA wm3Konute (Hanpumep
CBAQUNLLIC NAV ABUXKELLM CE NICHYHN
OCHOBM) € HEOOXOAMMO AQ ce

B3EMAT  CbOTBETHO  MPEANC3HM
MEPKM 30 YKPENBaHEe HA TepeHd
ypes  KOHKPETHW  CTPOUTEAHU

MeponpuaTMg 30 BCEKN OTAEAEH
CAYYan,

SAMNBABAHE HA
U3KOMMUTE

B cAyuan, KOrato 1eMneparypara HA TPLOONPOBOAC B CAEACTBME
HQ AMPEKTHO HArPSIBAHE OT CABHLETO € 3HAUNTEAHO NO-BUCOKA OT
TA31 HA M3KOMA, CE€ HOAQrA YACTUYHOTO MY MOKPUBAHE C OKOAO
0.30 M NpeAn OKOHUATEAHOTO My 3ACunBOHe. ToBA ce NpasK, 3
AQ Ce U3BErHaT AeGOPMALMUTE N HANPEXKEHUSITA HO TPBOUTE NPK
MOAQraHE HA TPbLOOMNPOBOAO B CAEACTBME POASAUKATA B

TeMneparypute. 3anbABALLUTE MATEPUAAM OKOAO TPBOATA TPS6BA
AQ ObAQT NOABOPAHM TAKA, YUE AQ Ce AQ HE Ce NPEAM3IBUKBAT
MOBPEAN HA TPLOATA NPU KOHTAKT C OCTPW PbLOOBE NO BPEME
CAEA YNABTHABAHETO. MATEPUAABT OKOAO TPBLOATA TPSIOBA AQ BbAE
YNABTHSBAH MO TAOKbB HAUMH, Ye AQ Ce M3BIrBA NPEeKAAeHATa
OBOAHOCT HA TPLOATA. [PENOPBUNTEAHO € YNABLTHIBOHETO AQ CE
N3BLPLLUBA NMAQCT CAEA NAQCT.

3AMbABAOHETO HA M3KOMA HOA TPBOHUTE CbEAMHEHWUS U CAMUTE
TPbO6M OT OKOAO 0.30 M CTABO C MNOAXOASL, MATEPUAA C

MOKCUMOAHO EAPVHA HO 3eMHATA MACA He noseye ot 20 mm. lNpu
HEODOXOAMMOCT C€ M3BbPLLUBA AEKO TPOMOOBAOHE.

OKOHYOTEAHOTO 3QCUMBAHE HA M3KOMA CE W3BLPLUBA CAEA
LSINOCTHQ MPOBEPKA HA TPBBOMPOBOAQ.

Therefore they surve as a sliding bearing for horizontal installed
pipe systems in order to take up vertical stresses.

A further application range of the pipe clips is the function of a
gquiding bearing which should hinder a laferal bucking of the
pipe system as it can also absorb tranversal stresses.

INSTALLATION TEMPERATURE

A minimum installation temperature of > 0°C is to observe.

It is recommended for smaller pipe diameters (< 63 mm) to use
steel self-round pipes as support of the pipe system in order to
enlarge the support distances.

On laying of pipes above ground expansion and contractions of
pipes in both radial and axial directions must not be hindered -
that means, installation with radial clearance, precision of com-
pensation facilities, contfrol of changes in length by reasonable
arrangment of fixed points.

Attachments have to be calculated so as to avoid pin-point
stresses, that means the bearing areas have to be as wide as pos-
sible and adapted to the outfside diameter (if possible, the
enclosing angle has to be chosen > 90°). The quality of the sur-
faces of the attachments should help avoid mechanical
demage to the pipe surface. Valves (in cerain cases also tees)
should basically be installed on a pipe system as fixed points.
Valve constructions with the aftachment devices being integrat-
ed within the valve body are most advantageous.

PIPE TRENCH

For PE pipeline french excavation it is to ensure that pipes are
installed in a depth out of the freezing zone. The height of the
cover layer depends on the climate and on the soil properties. In
principle it is between 1.0 and 1.8 m. The trench bottom must not
be loosen. By non-cohesive soil the tfrench boftom has to be
compacted.

No special measurments are required in case of dry, hard soils
without rocks.

If the trench bottom consists of stones and rocks, the pipe should
be placed on a 15 cm minimum sand bed without stones or on a
gravel with maximum size of stones up to 20 mm.

In sheer section it is also possible to support
the pipeline by means of concrete con-
tructions or similar to prevent sliding of the
french.

-

By movable ground layers where the sta-
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bility of the french can not be ensured,
special measuremnts have to be taken 1o

support the terrain.

TRENCH COVER

In cases, that the temperature of the pipeline as a result of direct-
ly sun shining is more than the one of the french itself, the pipeline
must be covered in sections with a 30 cm layer before the main
backfill.

The aim is to avoid any deformations or stresses of the pipeline
caused by temperature differences when pipes being installed.

The material for the cover and for the backfill must be so good
compacted that too large ovality of the pipes is excepted.

It is recommended to redlize the compaction layer after layer.

The main backfill 30 cm over the pipe has
to be made of a suitable material with
stone size not more than 20 mm. If neces-
sary, a light compaction can be done.

The main backfill is to be realized after the
complete pipe system has been tested.

MOAUETUAEHBT KATO MATEPUAA
THE POLYETHYLENE MATERIAL

TEXHUYECKA MHOOPMALINA
TECHNICAL INFORMATION

TEXHUKN HA CBbP3BAHE

YMbTBAHE 3A MOAATAHE
LAYING INSTRUCTION
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