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NMouemy Kalde?!

Komnanus Kalde sBnseTcs BeQyLLMM Npov3BOAUTENEM NOMMMPONUNEeHoBLIX TPY6 n mntnHros ¢ 6onee yem 30-NeTHUM OMbITOM B
NMPOEKTUPOBAHWN 1 CO3AaHNN BbICOKOKa4YECTBEHHbIX NMPOAYKTOB U KOMMMEKCHbIX PELLEeHNIn Ans CBOMX KITMEHTOB N0 BCEMY MUPY.

Komnanus pacnonoxena B Ctambyne (Typuusi), mecTe, rae BctpevatoTcest EBpona n A3us n cxogsitest ABa KOHTMHeHTa — EBpasus
n Adppuika.

Crpaternyeckoe pacnornoxeHune Ha cTbike EBponbl, A3umn 1 Adpprkv AaeT KOMMaHUW yHUKanbHble MpeumMyLlecTsa Ans
B3aNMOAEWCTBUS C AEeNOBbIMU NapTHEPAMM U KIUEHTaMU U, yunTbiBas 3hEKTUBHOCTb HaLLEN CUCTEMbI MOCTABOK, NO3BONSIET
YCMNELLHO KOHKYPMPOBaTb Ha MUPOBbIX PbIHKaX.

B HacTosiLLee BpeMsi Mbl yXKe 3KCMopTMpyeM Hally npogykumto B 6onee vyem 30 cTpaH Mupa, Bkntoyas lepmanumio, BeHrputo,
PymbiHuto, Asctputo, peumto, Bonraputo, Poccuto, Ykpaury, Ervnet, Cuputio, JlnaH ...

Komnanus Kalde pacnonaraet npovssoacteeHHon 6a3oi, 3aHumatoLlen 70 000 kBagpaTHbIX METPOB, OMbITHBIMU MHXEHEPHBLIMU
kagpamu, obecnevnBaroLLMm NPOEKTUPOBAHUE, UCTIbITAHWS U BHEOPEHUE B MPOU3BOACTBO HOBbIX NMPOAYKTOB.

Hala cuctema meHegkmeHTa kadecTBa ceptudmumpoaHa ISO 9001:2008

Mbl MPOM3BOAMM LUMPOKYHO NIMHENKY NPOAYKTOB TPYOONPOBOAHbBIX CUCTEM, BKIHOYAIOLLYHO TPYObl 1 (OUTUHIM 13 NoNunponuneHa,
METanmnonnacTukoBble TPybbl, pe3bboBble NaTyHHbIE PUTUHIM, Npecc-UTUHIK, TPyDObl PE-X, a Takke KonnekTopbl 1 paanaTopbl.

Ha npogyKuuio KomnaHum BblgaHbl MEXAyHapoaHble cepTudmKaTbl COOTBETCTBUS OT BEAYLUMX MHCTUTYTOB Takux, kak SKZ-
lepmanns n AENOR-VcnaHus.

MbI ropauMmcs HalWMMK BbICOKOKa4eCTBEHHbIMU NPOAYKTaMU U MHOTOJIeTHEN OTPaboTaHHOW NPaKTUKON
OenoBbIX OTHOLLEHUMN...

Kalde Gbina ocHoBaHa B 1977 rofly YeTblpbMsi MOMOABIMM UHXEHEpPaMi, KOTopble ObiNi OPUEHTUPOBAHbI Ha NPeaoCTaBneHne
nyyLUIero cepeyrca CBOUM KIiMeHTaM. JTa Lienb HEU3MEHHO HAXOAWUTCS B LIEHTPEe HalLein MUCCUM, KOTopasi COCTOUT B
NPefoCTaBIeHUM HALLMM KITMEHTaM PacLUMPSIHOLLENCS NIMHENKN BbICOKOKA4YECTBEHHBIX NMPOAYKTOB 1 PELLEHNI Yepe3 HenpepbIBHbIE
nccnefoBaHns U MHHoBaLUMK. Mbl CTpeMMMCS pa3BUBaTh W YKPENSATL AONTOCPOYHbIE MAPTHEPCKUE OTHOLLEHUS U TECHOE
COTPYAHMYECTBO C HALLUMU KNEHTAMU U NOCTaBLUMKaMW, CO34aBaTh HTErPUPOBaHHbIE PELLEHIS COBMECTHOM paboThbl.

Bnarogaps onbITHOMY pykoBoACTBY, koMaHae 13 6onee yem 900 npodheccroHanbHbiX COTPYAHMKOB, OPraHU30BaHHbIX B
OPVEHTUPOBAHHbBIE HA CErMEHTbI PblHKa BU3HEC-TPynMbl, Mbl ONEPATVBHO NPUHUMAEM PELLEHUS U peanuayem NpoeKTbl B MOomnb3y
HaLumx BU3HEeC NapTHEPOB U KIIMEHTOB MO BCEMY MUPY.

Moatomy Kalde siBnsieTca ny4ywmnm BbIGOPOM AfA HAWLWUX KITMEHTOB MO BCEMY MUPY.
Kalde - ¢pakTopbl ycnexa

* HensameHHO BbICOKOKaQYeCTBEHHAs MPOAYKUMST HA NMPOTSDKEHUN OECATUNETUN.

* \cnonb3oBaHne Hanbonee achdEKTUBHBIX METOAOB NMPOM3BOACTBA.

- Mpoaykuus, KoTopas OTBeYaeT BbICOKUM TpeboBaHMEM CaMOoro B3bICKaTENbHOIO KMMEHTa.

» KomnaHus, npoBepeHHast BpEMEHEM.

» OTBeTCTBEHHasa komaHaa 13 900 YenoBsek.

» MakcumarnbHO Ka4ecTBEHHOE 06CnyXMBaHWE KIMEHTA.

* [lonrocpoYHbie yCneLlHble OTHOLLEHMS C MapTHEPAMM U KIMEHTaMM, KOTOPbIE TaKKe Ansi Hac NapTHEepbI.
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m Kalde PP-R TpyObI u doutnuHrn gnsa ropsayven, XxonogHom BoAabl,
CUCTEM OTOMJIeHNsA U TPyO6onpoBOoAOB NPOMbLILLSIEHHOIO
Ha3Ha4vyeHus

e anIMeHFleMble TeXHNn4YeCcKume CtaHaapTbl U NpaBusa

DIN 8077 Tpy6bl 13 nonunponunerHa (PP). Paamepbl

DIN 8078 MonunponuneH (PP). O6lume TpeboBaHMs K Ka4ecTBy M TECTUPOBAHMIO.

DIN 16962 DUTUHIN 1 coeaMHEHVS AN NONUMPONUIIEHOBbLIX HAaNOpPHbIX TPy6onpoBoaoB

(6-9) 1 1 2 TuNa, N3roTOBMEHHbIE NUTLEM MO, AABNIEHNEM, pa3Mepbl

DIN 16962 DuTuHMIM Ansa Tpy6 1 komnnekTyowmx n3 nonunponunexa (PP) ans Tpy6 nog AaBneHneMm.

YacTb 5: O6Lwme TpeboBaHMs K Ka4eCTBY, TECTUPOBaHWS

DIN 1988 TexHnyeckve TpeboBaHNsA K ycTaHOBKaM NofatoLLyM NUTLEBYLO BOAY.

DIN 4109 3ByKOM30M5UMA B CTPOMTENbCTBE. TeXHNYeckne TpeboBaHus.

DVS 2207 MpaBwuna cBapku Ans NNacTUKoBbIX TPy6.

(11) HarpeBaTenbHble anemMeHTbl 4nst CBapkn TepMOMnacToB.

DVS 2208.1 MawwuHbl 1 0bopynoBaHue Ans cBapku Tpyob 13 TEpMOMnacToB.

DIN 10266-1 Tpy6Has pesbba. YacTb 1 KoHnyeckas v TpyGHasi, BHELLHWE Y BHYTPEHHbIE PE3bObI.

Pa3wmepsbl, O0nyCKu n o6o3HayeHue.

DIN 16928 CoegnHeHns n getanu TpybonpoBoaoB 13 TepmonnacTtos. O6Lwme npasuna

EN ISO 15874 CuncTembl NNacTMaccoBbIX TPYOONPOBOAOB Afst FOPSYEro M XONO4HOro BOAOCHAOXEeHMS.
MonunponuneH. O6was Yactb. Tpybbl. PUTUHMM: PYKOBOACTBO NO OLEHKE COOTBETCTBUSI.




e Cbipbe: NMNonunponuneH PP-R tun 3

(Polypropilen Random Copolimer type 3)

Monunponunex paHgom cononumep (PP-R - Tvn 3) wmnpoko ncnonb3yeTcsi B BOAONPOBOAHbBIX CUCTEMAX MoAaudy ropsiven BoAbl, TENS0ro nona
1 B CMCTEMAX paguaTtopHOro OTOMMEHMs], @ TaKkKe B NPOMbILLIEHHbIX BOAONPOBOAHbIX CETSIX. Yalle Bcero, 3TOT Matepuman NnpuMEHsIIOT A4S

CUCTEM C NMUTLEBOW BOAOWA.

Tpy6bl 1 putnHrM Kalde nponssoasTcs mcknountenbHo 13 nonunponuneHa (PP-R - Tun 3), KOTOpPbIN UMeET psi NpeumyLLEeCTB nepes ApYruMn
MaTtepuanamu: NpoAOIHKUTENbHbIA CPOK CMYX6bl, MPOYHOCTb, MMOKOCTb, BbICOKAs YCTOMYMBOCTb K AABMEHWIO U TemnepaType, UMEET BbICOKYHO

cTerneHb 3BYKO U TEMMOU30NALMUN.
PP-R - Tun 3 cootBetcTtByeT DIN 8078 n EN ISO 15874-1 ctaHgapTtam.

MeTannuyeckue BCTaBkW, UCNOMb3yeMble B MONMUMNPONUIIEHOBBIX MPOCIIONKOM NO3BONSAOT NPUMEHATL KOMOUHUPOBaHHbIE PUTUHTY B CUCTEMaX
13 pa3nuyHbIx Matepuanos. bonee yem 35 netHui onbIT Kalde B npon3BoAcTBE MeTannmM4yeckmx (UTUHIOB 13 NaTyHU CnocobCcTByeT

[OCTWKEHUIO BBICOKOTO KauyecTBa U HaOEeXHOCTU U3OENUA.

®dusunyeckme u TennoBbie CBOUCTBA

CeoucTBa MeToa nsmepeHus EavHuua BenuuuHa
MnotHocTb, npn 23 °C 1ISO 1183 g/ecm® 0,9
Wupekc nnaenenus (MFI) 230 °C/2, 16 kg 1ISO 1133 g/10 min 0,3
TennonpoBogHocTb npu 23 °C DIN 52612-1 Bt/m.K 0,23
o -1
KoadbdpmumeHT ﬂI:IHeI/IHOFO EaCLUI/IpeHI/IFI K DIN 53712 K- 1,5 x10-
B cpegHem ot 0 °C go 110°C
MoBepxHocTHOEe conpoTueneHne (Om) DIN IEC 60093 Q >10"2
Iesmpl;erﬁ?:zypa npornba nog Harpyskomn ISO 75A-1, -2 c 49
0.45 N/ mm2 ISO 75B-1, -2 C 70
VICAT TemnepaTypa pasMsryeHus ASTM D 1525
(1 kg) I1ISO 306 °C 130
(5 kg) DIN 53460 °C 70
TemnepaTtypa nnaeneHus DSC °C 146
MexaHuyeckue cBocTBa
CBowncTtBa MeTtop nsmepeHus EavHuua BenununHa
I'Ig?),qen 1/'e|$yk|ecw| npu paspeise (23 °C) N/mm? o5
B 0T mm/min ISO 527-1,-2
OTHocuTEnbHOE YANUHEHWE NMPU paspbiBe o
. %o 10

8 50 mm/min
Mopaynb ynpyroctu npu usrnbe B 23 °C ISO 527 N/ mm? 800
YnapHas BsizkocTb no LLapnu (c Hagpesom)
npu 23 °C

o kx/ m? 22
npn 0 °C ISO 179/1eA KK/ m? 45
YnapHas BsizkocTb no LWapnu (6e3 Hagpesa) (0 °C) ISO 179 [xoynb Be3 paspbiBa
TeepgocTb (shore D) 1ISO 868 60




e Paamepbl TPyO, aKcnnyaTauuOHHbI€ HOPMbI

Pa3mepsi Tpy6 - PN 10 CornacHo DIN 8077

HapyxHbI4 guametp [onyck anamertpa TonwuHa cteHku S=5 [onyck Ha TONWUHY CpepnHui Bec

(Mm) (Mm) SDR=11 (MMm) 1 m.n. (kr)
20 +0,3 1,9 +0,3 0,107
25 +0,3 2,3 +0,4 0,158
32 +0,3 2,9 +0,4 0,240
40 +0,4 3,7 +0,5 0,401
50 +0,5 4,6 +0,6 0,605
63 +0,6 5,8 +0,7 0,960
75 +0,7 6,8 +0,8 1,360
90 +0,9 8,2 +1,0 1,960
110 +1,1 10,0 +1,2 3,002

YcnoBus akcnnyartaumm (S=5 SDR=11) (PN 10)

Temnepartypa (°C) Cpok cnyxo6bl (neT) [aBneHue (6ap)
20 50 12,9
40 50 9,2
60 50 6,4
70 50 4,2
80 25 3,2
95 5 2,6

Pa3mepbl Tpy6 - PN 16 CornacHo DIN 8077

BB | oy pamerpn ) | STMSCTON | Romyek sty | o o
20 +0,3 2,8 +0,4 0,150
25 +0,3 3,5 +0,5 0,215
32 +0,3 4.4 +0,6 0,343
40 +0,4 55 +0,7 0,547
50 +0,5 6,9 +0,8 0,854
63 +0,6 8,6 +1,0 1,347
75 +0,7 10,3 +1,2 1,920
90 +0,9 12,3 +1,4 2,755
110 +1,1 15,1 +1,7 4,116

YcnoBus akcnnyartauum (S=3,2 SDR=7,4) (PN 16)

Temneparypa (°C) Cpok cnyx6bl (ner) LaeneHue (6ap)
20 50 20,4
40 50 14,5
60 50 10,2
70 50 6,7
80 25 5,1
95 5 4.1




Pa3mepsi Tpy6 - PN 20 CornacHo DIN 8077

HapyxHbin gnametp @ Honyck guameTtpa TonwuHa cTeHkn Honyck Ha TonwuHy CpeaHun Bec

(Mm) (MMm) S$=2,5 SDR=6 (Mm) 1 m.n. (kr)
20 +0,3 3.4 +0,5 0,170
25 +0,3 4,2 +0,6 0,258
32 +0,3 54 +0,7 0,415
40 +0,4 6,7 +0,8 0,642
50 +0,5 8,3 +1,0 0,992
63 +0,6 10,5 +1,2 1,580
75 +0,7 12,5 +1,4 2,245
90 +0,9 15,0 +1,7 3,227
110 +1,1 18,3 +2,0 4,812

Ycnosus akcnnyaTtauum (S=2,5 SDR=6) (PN 20)

Temnepatypa (°C)

Cpok cnyx6bI (ner)

OaBneHune (6ap)

20 50 257
40 50 18,3
60 50 12,9
70 50 8,5
80 25 6,5
95 5 52
Pa3mepsbi ¢putuHros-PN25 CornacHo DIN 8078 (SDR=5)
HoMuHanbHbIN Ana- TonwwuHa [onyck Ha
meTp (Mm) CTeHKU (MM) TOMNLYMHY (MM)
20 4.1 +0,6
25 5,1 +0,7
32 6,5 +0,8
40 8,1 +1,0
50 10,1 +1,2
63 12,7 +1,4
75 15,1 +1,7
90 18,1 +2,0
110 22,1 +2,3




e TennoBoe pacwupeHue PP-R Tpy6

MonunponuneHoBble Tpy6bl UMEIT Gornee BbICOKMIA KOIMMULIMEHT PaCLUMPEHUSI, YEM MeTannuyeckue Tpyobl.

OT1a 0cobeHHOCTb AomkHa BbITb y4TeHa npu yCTaHOBKe.

PacueT TennoBoro paclumpeHus Bbl4MCseTcA criegyrowmm obpasom: AL =L x AT x a

roe:

AT = Pasnuua Temnepatypbl Mexay OKpyxatoLen cpegon n Temnepatypbl Bogpl B rpagycax Kenbsuna (K) nnun Uenscus (° C).
AL = u3meHeHvie ANVHbI B MM.

L

HavanbHasa anvHa pr6bl B MeTpax.

a KO3 DPULIMEHT NMHENHOTO TennoBoro pacumnperuns. Bennynna 0,15 mm / m * K ans PP-R tpy6.

o TewneparyproewawewewsedTeK
Tpﬁ‘l’;’:?w 1 | 5 10 | 20 30 | 40 5 6 70 8 9 100
TNuHeitHoe pacwmpeHue AL (Mm)
1.0 015 = 075 | 150 | 300 450 | 600 | 7.50 | 9.00 | 1050 & 1200 @ 1350 & 15.00
2.0 030 = 150 | 300 | 600 900 | 12.00 1500 & 18.00 & 21.00 @ 24.00 @ 27.00 30.00
3.0 045 = 225 | 450 | 900 1350 @ 18.00 & 2250 & 27.00 @ 3150 @ 36.00 @ 40.50 & 45.00
4.0 060 | 300 | 600 | 1200 1800 & 24.00 & 30.00 & 36.00 @ 42.00 @ 48.00 @ 54.00  60.00
5.0 075 | 375 | 750 | 1500 @ 2250 | 30.00 @ 37.50 @ 45.00 5250 | 60.00 | 67.50 @ 75.00
6.0 090 = 450 | 900 & 1800 | 27.00 | 36.00 4500 @ 54.00 63.00 | 72.00 | 81.00 @ 90.00
7.0 105 | 525 | 1050 @ 21.00 | 3150 | 42.00 5250 @ 63.00 7350 84.00 & 9450 105.00
8.0 120 | 6.00 | 12.00 @ 24.00 | 36.00 | 4800 @ 60.00 7200 8400  96.00 & 108.00 120.00
9.0 135 | 675 | 1350 | 27.00 | 4050 | 54.00 @ 67.50 @ 81.00 @ 9450 & 108.00 @ 121.50  135.00
10.0 150 | 7.50 | 1500 | 30.00 @ 4500 | 60.00 @ 7500 & 90.00 & 105.00  120.00  135.00 150.00

MpumeyaHve: Ecnu Temnepatypa BoAbl LMPKYNMpytoLLeii B Tpy6e Bbille, YeM TeMnepaTypa Bo3ayxa, Toraa 6yaeT NpoucxoamuTb yarMHeHe
Tpy6bl. Ho ecnu Temnepatypa Boabl B TpyGe ByaeT HUxe, YeM HapyxHas TemrnepaTypa Bo3gdyxa, Toraa GyaeT NpoMcXoauTb YKopaunsaHue

TpyOBbI.

TennoBoe pacluupeHue PP-R Kalde Tpy6blI.

160
Mpumep: Boga 60°C Tpy6a 9IM.n.AL=? 10 m
140
| AL=L*AT*a 9m
= 120 AL=9m*60%0,00015 8 M
. AL=81wmMmm
2 100 7m
3
6m
o 80
§ 5m
o 60
o 4m
=
= 40 3m
(&)
©
o 20 2Mm
_  1m
0 T T T T T T T T

AT (°C)—

10



MakcumanbHoe paboyee gaBneHue ans paamepHoctu Tpy6 no DIN 8077 (SF = 1,5 PP-R 80)

Cpok
TeMﬂepaTypa Kkcnnyatauun
°C (neT) 41 33 26 17,6 11 7.4 6 5
PN2,5 PN3,2 PN4 PN6 PN10 PN16 PN20 PN25
OaBneHwue (6ap)

1 3,7 4,7 5,9 9,0 15,0 23,7 29,9 37,7
5 3,5 4,4 5,6 8,4 14,1 22,3 28,1 35,4
20 10 3,4 4,3 54 8,2 13,7 21,7 27,4 34,5
25 3,3 4,1 5,2 7,9 13,2 21,0 26,4 33,3
50 3,2 4,0 51 7,7 12,9 20,4 25,7 32,4
100 3,1 3,9 5,0 7,5 12,5 19,9 25,0 31,5
1 3,2 4,0 5,0 7,6 12,7 20,2 25,4 32,0
5 3,0 3,7 4,7 7,2 11,9 18,9 23,8 30,0
30 10 2,9 3,6 4,6 7,0 11,6 18,4 23,2 29,2
25 2,8 3,5 4,4 6,7 1,2 17,7 22,3 28,1
50 2,7 3,4 4,3 6,5 10,9 17,2 21,7 27,4
100 2,6 3,3 4,2 6,3 10,6 16,8 21,1 26,6
1 2,7 3,4 4,3 6,5 10,8 171 21,6 27,2
5 2,5 3,2 4,0 6,0 10,1 16,0 20,2 25,4
40 10 2,4 3,1 3,9 5,9 9,8 15,5 19,6 24,7
25 2,3 2,9 3,7 5,6 9,4 15,0 18,8 23,7

50 2,3 2,9 3,6 5,5 9,2 14,5 18,3 23,1
100 2,2 2,8 3,5 5,3 8,9 14,1 17,8 22,4
1 2,3 2,8 3,6 5,5 9,1 14,5 18,2 23,0
5 2.1 2,7 3,4 51 8,5 13,5 17,0 21,4
50 10 2,0 2,6 3,3 4,9 8,2 13,1 16,5 20,8
25 2,0 2,5 3.1 4,7 7,9 12,6 15,9 20,0
50 1,9 2,4 3,0 4,6 7,7 12,2 15,4 19,4
100 1,8 2,3 2,9 4,5 7,5 11,8 14,9 18,8
1 1,9 2,4 3,0 4,6 7,7 12,2 15,4 19,4
5 1,8 2,2 2,8 4,3 7.1 11,3 14,3 18,0
60 10 1,7 2,2 2,7 4.1 6,9 11,0 13,9 17,5
25 1,6 2,1 2,6 4,0 6,6 10,5 13,3 16,7
50 1,6 2,0 2,5 3,8 6,4 10,2 12,9 16,2
1 1,6 2,0 2,5 3,9 6,5 10,3 12,9 16,3

5 1,5 1,9 2,4 3,6 6,0 9,5 12,0 15,1
70 10 1,4 1,8 2,3 3,5 5,8 9,2 11,6 14,6
25 1,2 1,5 2,0 3,0 5,0 8,0 10,0 12,7
50 1,0 1,3 1,7 2,5 4,2 6,7 8,5 10,7
1 1,3 1,7 2,1 3,2 5,4 8,6 10,8 13,7

5 1,2 1,5 1,9 2,9 4,8 7,6 9,6 12,1
80 10 1,0 1,2 1,6 2,4 4,0 6,4 8,1 10,2
25 0,8 1,0 1,2 1,9 3,2 5,1 6,5 8,1

1 0,9 1,2 1,5 2,3 3,8 6,1 7,6 9,6

95 5 0,6 0,8 1,0 1,5 2,6 4.1 5,2 6,5
(10) (0,5) (0,6) (0,8) (1.3) (2.2) (3.4) (4,3) (5.5)

* SF - 3anac npo4HocTn
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e Pacuyer rmapocTtaTnyvyeckoro gaBJrjieHus

mapocTtatuyeckoe faBneHne paccunTbiBaeTcs nNo popmyne:

P=

roe :

de

emin

1 MMa

2*e . *o

min

de_em\'n

= 10 6ap = 14,5 Psi

BHyTpeHHee Aaenexve, MPa

HapyXHbI guameTp Tpy6bl, MM

rmgpocTatmyeckoe aaenenue, Mla

MWHUMarbHaa TONWMUHa CTEHKN pr6bl, MM



Mpumep:

Bpewmsi ucnonb3oBaHusi Tpyobl . 50 ner
Pabouas Temneparypa ;. 20°C
HapyxHbin guameTp TpyObl : @32
TonwmHa cTeHku Tpy6bbl ;5,4 Mm
MmopocTtatnyeckoe Hanpsixkenne : 9.5 MPa

MakcumansHoe paﬁoqee naBneHune:

P = (20x5.4x9,5)/ (32— 5.4)
P = 1026/ 26.6
P = 38.57 6ap

38.57 6ap makcumarnbHoe paboyee faBneHue B onpefeneHHoe Bpems. YTobbl HaNTU MakcuManbHoe AaBneHne, MakcumarsbHoe paboyee

[aBrneHve cnegyeT pasfennTb Ha 3anac NPoYHOCTU (Hanpumep, 3anac npovHocTu Tpybel Kalde - SF:1.5),

Pnax = Pmax/SF
38.57/15

Pmax

25.7 bar (cm. rpacuk )

Pmax

Knaccudukauma ycnosum akcnnyataumm

PacuetHas Bpewms Bpems Bpems
MRS TemMneparypa T Tovax npu T Taaap npu T O6nactb NpMMeHeHus
oTonneHus > ’ pa6 °C max °C asap
C roaa roga yachbl
1 60 49 80 1 95 100 lopsiuee BogocHabxeHue (60°C)
2 70 49 80 1 95 100 lopsiuee BogocHabxeHue (70°C)

e XMMuyeckasi CTOMKOCTb

[MonunponuneH kak nonumep obrnagaeT o4YeHb BbICOKON XMMUYECKOW CTONKOCTBIO.

B HxenpuBegeHHow Tabnuue npyuBegeHa xmmMmuyeckas ctonkocTs PP-R Tpy6 n doutnHros B cootsetctBum ¢ ISO 10358.
XuMunyeckasi CTOMKOCTb 3aBUCUT OT TakMx hakTOpoB, Kak XMMUYECKUI COCTaB, KOHLIEHTpauust u Temneparypa.

B Tabnuue nokasaHa xuMuyeckasi CTOMKOCTb npun Tpex pasnnyHbIX TeMnepatypax n pasrinvyHblX KOHUEHTpaUUAX.

AGGpeBMaTypbl UCNONb30BaHHbIE B Tabnuue:
W.s.  BOAHbI pacTBop

S.s.  HacbllLeHHbIN pacTBop

R CTOWKUWA

L YaCTUYHO CTOMKUM

NR HEeCTONKUN

- HEeT JaHHbIX
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XumMunyeckasa CTOMKOCTb nonunponurneHa, npu 20°C, 60°C n 100°C (ISO 10358)

Temnepartypa °C-

NPOAOYKTbI KOHLUEHTPALIUA
20°C | 60°C | 100°C

YkcycHas kucnota 0o 40 % R R -
YkcycHas kucnora 50 % R R L
INepsiHaa ykcycHas kucnota >96 % R L NR
YKCYCHBbI @aHruapua 100 % R - -
AueToH 100 % R R -
AueTtoeHoH 100 % R L -
AxpunoHuTpun 100 % R - -
Boaayx R R R
AnnunosbIi ankorons 100 % R R -
MwvHaansHoe macno R - -
Keacuibl W.s R R -
AmMMUak BoaHbIN Sss R R -
Ammuak, cyxon ras 100 % R - -
AMMUaK, XUaKUA 100 % R - -
AuetaT aMMoHuA Ss R R -
XnopucTbI aMMOHUI S.s R R -
dTOPUA aMMOHUSA no 20% R R -
KapGoHaT Bogopoaa aMMoHUs Sss R R -
MeTadbocdar ammoHus S.s R R R
AmmMunayHas cenuTpa S.s R R R
AMMOHWIA nepcynbdat Sss R R -
docchaT aMMoHUsa S R - -
Cynbgat aMmMoHus S.s R R R
Cynbdua ammoHns Ss R R -
Amunauetat 100 % L - -
Amunossblii cnupt 100 % R R R
AnvnuH 100 % R R -
ABNoYHbIN cok R - -

Llapckas Boaka

HCI/HNO3=3/1

P4
P
z
Pl
P4
P

Bpomug 6apus S.s R R R
Kap6oart 6apus Ss R R R
Xnopwug 6apus S.s R R R
Mmapookuck Gapus S.s R R R
Cynbdup 6apus S.s R R R
Mueo R R -
Benson 100 % L NR NR
BeHnsonHas kucnota Ss R R -
BeHaunosbIi cnnpT 100 % R L -
Bypa W.s R R -
BopHas kucnota S.s R - -
Bopa TpudTopua S.s R - -
Bpowm, ras NR NR NR
Bpom, xuakuin 100 % NR NR NR
BytaH, ras 100 % R - -
ByTaHon 100 % R L L
ByTtunauerat 100 % L NR NR
ByTuna rnvkonb 100 % R - -
Bytun deHon S.s R - -
®ranat 6ytuna 100 % R L L
Kap6oHat kanbums S.s R R R
Xnopar kanbuusi Sss R R -
Xnopua kanbuus S.s R R R
Mapokena kanbums Sss R R R
Mmnoxnopwva kanbums W.s R - -
Hutpat kanbums Ss R R -
KamdcpopHoe macno NR NR NR
Yrnekvucnblii cyxoii ras R R -
Yrnekvucnbiii BNaxHbI ras R R -
Cepoyrnepop 100 % R NR NR
YrapHblii ra3 R R -
TeTpaxnopmertaH 100 % NR NR NR
KactopoBoe macno 100 % R -
KaycTuueckas copa 0o 50% R L L
Xrnop, BoAHbIi S.s R L -
Xnop, cyxoit ra3 100 % NR NR NR

Temnepatypa °C-

NPOAYKTbI KOHLIEHTPALIUA
20°C | 60°C | 100°C

Xnop, Xuakui 100 % NR NR NR
XnopykcycHas kucnota W.s R - -
XnopataHon 100% R - -
Xnopodopm 100% L NR NR
XnopcynbhoHoBas kucnora 100% NR NR NR
XpomoBble kBacLbl W.s R R -
XpomoBas kucnoTa no 40% R L NR
JlumoHHas kucnoTa Ss R R R
Kokocosoe macno R - -
Mege (Il) xnopug S.s R R -
Megp (Il) HuTpat Ss R R R
Meas (1) Ss R R -
KykypysHoe macno R L -
Xnonkosoe mMacno R R -
Kpeson 6onee 90% R - -
LinknorekcaH 100% R - -
Linknorekcaxon 100% R L -
LinknorekcaHoH 100% L NR NR
[ekanuH (aekarnapoHadTanuH) 100% NR NR NR
JeKkcTpuH W.s R R -
Hekctposa W.s R R R
Anbytundranar 100% R L NR
[LuxnopykcycHas kucnota 100% L - -
[vxnopatunex (A n B) 100% L - -
[AuaTtaHonamuH 100% R - -
[Anatunossblit apup 100% R L -
[naTuneHrnmkons 100% R R -
[urnukonesas kucnota Sss R - -
[n (2-atunrekcun) 100% R L -
[AumeTnn amuH, ras R - -
[nmeTtundopmamuae 100% R R -
[voktundranat 100% L L -
[AuokcaH 100% L L -
[AvctunnuposaHHas Boaa 100% R R R
OTaHonamuH 100% R - -
Otunauetat 100% L NR NR
Xnopuaa xenesa Ss R R R
®dopmanbaerva 40 % R - -
MypaBbuHas kucnora 10 % R R L
MypaBbuHas kucnorta 85 % R NR NR
MypaBbuHas kucnota 100 % R L L
®pykTo3a W.s R R
DPYKTOBBIN COK R R R
BeHauH (anudatuyeckue yrneBogopozbl) NR NR NR
XKenatuH R R -
niokosa 20 % R R R
MnuuepvH 100 % R R R
mukonesas kucnota 30 % R - -
lentaH 100 % L NR NR
lekcaH 100 % R L -
BpomucToBogopoaHas kucnorta no 48 % R L NR
ConsHas kucnota 10 20 % R R R
ConsHas kucnota 30 % R L L
CongaHas kucnota o1 35 10 36 % R - -
ConsHas kucnota W.s. R - -
ConsiHas kucnota 40 % R - -
Bopopopn 100 % R - -
XnopucTbIn BOAOPOA, Cyxoii ras 100 % R R -
Mepekuck Bogopoaa no 10 % R - -
Mepekucb Bofopoaa Ao 30 % R L -
CepoBogopoa, cyxoii ra3 100 % R R -
Mop B cnupte R | - | -




XuMnyeckas CTOMKOCTbL nonunponuneHa, npu 20°C, 60°C n 100°C (ISO 10358)

Temnepartypa °C- Temnepatypa °C-
NMPOAOYKTbI KOHLIEHTPALIUA NPOAYKTbI KOHLIEHTPALIUA
20°C | 60°C | 100°C 20°C | 60°C | 100°C

M3ookTaH 100 % L NR NR Mepcynbdat kanua S.s R R -
M3onponunoBbii cnvpt 100 % R R R Cynbdat kanus S.s R R -
MpocToit n3onponunoBblii achup 100 % L - - MponaH, ras 100% R - -
MonoyHas kucrota 0o 90 % R R - MponvoHoBas kucnota >50% R - -
NanonuH R L - MupuanH 100% L - -
JbHAAHOE Macno R R R Mopckas Boga R R R

CwunukoHoBoe Macno R R R
Kap6oHaT martus, S R R R Hutpat cepebpa Ss R R L
Xnopua maruus Sss R R - Auetart HaTpus Ss R R R
Marnus rugpokevs Ss R R - BeHsoar HaTtpusa 35% R L -
Cynbgar marHus S.s R R - Hatpwuin 6ukap6oHar (copa nuwesast) | S.s R R R
ManeuHoBas kucnota S.s R R - Kap6oHart HaTpus 0o 50% R R L
Xnopug pryTu (1) S.s R R - Xnopart HaTtpusi S.s R R -
Lunanua pryTm (I1) S.s R R - XnopucTbln HaTpuin S.s R R -
Hutpat pryTm (1) W.s R R - Xnopwug HaTpust 2% R L NR
Ptytb 100 % R R - Xnopwug HaTpust 20% R L NR
MeTunauerar 100 % R R - Buxpomar Hatpusa Ss R R R
MeTunosbiit cnupt 5% R L L KapBoHaT HaTpusi S.s R R R
MeTunamuH 0o 32 % R - - Cynbat HaTpust S.s R R -
BpomucTbit meTun 100 % NR NR NR Cynbat HaTpust S.s R - -
MeTunatunkeToH 100 % R - - Epkuin Hatp 1% R R R
MeTunenxnopug 100 % L NR NR 'mapokeua HaTpua ot 10 no 60 % R R R
Monoko R R R Ivnoxnoput HaTpus 5% R R -
MoHoxnopykcycHast kucrnora >85 % R R - 'noxnoput Hatpus 10%-15% R - -

I'noxnopwut Hatpusa 20% R L -
Hedtb R NR NR Hatpus metadoctat W.s R - -
Xnopwua Hukens S.s R R - Hwutpat HaTpusi S.s R R -
Hutpat HaTpust S.s R R - TeTpabopat HaTpus Ss R R -
Cynbdart Hukens Sss R R - Hatpwuii (HeiTpanbHbIit) R R R
AsoTHas kucnota 0o 30 % R NR NR Cunukat HaTpusi W.s R R -
A3soTHas kucnota ot 40 8o 50 % L NR NR Cynbdat HaTpusi Ss R R -
AsoTHas kucnota, AblMsLlas NR NR NR Hatpwit cynbcup Sss R - -
Hutpobenson 100% R L _ Hatpwii cynbdut 40% R R R

Tuocynbdar HaTpus S.s R - -
OnewHoBsas kucnota 100 % R L - Coesoe macno R L -
Cephas kucnora 60% SO3 R L - AHTapHas kucnorta S.s R R -
OnwvBkoBOE Macno R R L CepHas kucnora no 10% R R R
LLlaBenesas kucnota W.s R L NR CepHblii ra3, Cyxoit Unu BnaxHbiin 10% R R -
Kucnopop, ras R - - CepHas kucnota ot 10 go 30 % R R -

CepHas kucnota 50 % R L L
MapaduH HedTAHON (FLE5) R NR CepHas kucnora 96 % R L NR
ApaxucoBoe macno R R - CepHas kucnora 98 % L NR NR
Macno mMaTbl nepeyHow R - - CepHas kucnora 0o 30 % R - -
XnopHas kucnota (2N) 20% R - - BuHHas kucnota Ss R R -
MeTponenHbin acup L L - TeTparngpodypaH 100 % L NR NR
DeHon 5% R R - TeTpanuH 100 % NR NR NR
DeHon 90% R - - Tuohér 100 % R L -
doccuH, ras R R - Xnopug onosa(lV) W.s R R -
docdopHas kncnorta no 85% R R R Xnopwug onosa(ll) S.s R R -
docchop okeuxnopua 100% L - - Tonyon 100 % L NR NR
MukpuHoBas kucnota S.s R - - TpuxnopykcycHas kucnoTa no 50 % R R -
Kanus 6rkapboHat S.s R R R TpuxnopaTtuneH 100 % NR NR NR
Kanwii 6opat Sss R R - TpwaTtaHonaMmuH W.s R - -
B6pomar kanus no 10% R R - Ckunuaap NR NR NR
Bpomug kanus S.s R R MoueBuHa S.s R R -
Yrnekvucnblii kanui S.s R R
Xnopar kanus Sss R R Ykeyc R R -
XnopucTbIi Kanuin S.s R R
Xpomart kanus Sss R R Bopa muHepanbHasi, nutbesast R R R
LinanncTbii kanui W.s R - Buckun R R -
Buxpomart kanusi Sss R R R BuHo R R -
DdeppuumnaHng kanus Ss R R -
dTopua kanus S.s R R - | Keunon | 100% NR | NR | NR |
apokeua kanus no 50% R R R
MoaucTblit kanuii S.s R - - | [poxokn | W.s R | R | R |
A30THOKMCTIBIV Kanuii S.s R R -
Mepxnopar kanua 10% R R - LinHK xnopucTblii W.s R R -
MepmaHranat kanus (2 N) 30% R - - LinHk cynbcpat S.s R R -
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e MMonunponuneHoBble TPYObl, aPMUPOBAHHbIE CITIOEM
anoMUHUA

ApmuposaHHas PPR Tpy6a cocTout u3 Tpex crioeB. BHyTpeHHUIA 1 Hapy»kHbI criov usrotoeneHsl 3 PPR - Tun 3 ¢ npocnoiikoi u3 anomMuHus,

KOTOpasA CKpenngaeTca C nonunponuneHom cneumarnbHbiIM COCTaBOM, obecneyvBatoLLM HaOeXHYH MeXaHU4eCKyo CBA3b MexXay CrosaMu.

Ocob6eHHoCTHU

- KUCNOpoAHasi HEMPOHNLAEMOCTb

- XMMUYeckas yCTOMYMBOCTb

- TUIMEHUYHOCTb

- HU3KOe TensnoBoe pacLuMpeHne

- BbICOKasi TEPMOCTOMKOCTb

- HU3KOE rMapaBrMyeckoe ConpoTUBIIEHNE
- HU3Kasi TeNnonpoBOAHOCTb

- yAOOHbIN MOHTaX, yCTAaHOBKa U NPUMEHEHNe

e 3awmMTa OT KMcnopoaa

[nddysna kucrnopoaa us Bosayxa Yepes creHkn PPR Tpyb sBnsetca oTpuuatensHbiM hakTopoM BMUSHUS KUCNOPOAA Ha BOAOMPOBOAHYHO
cuctemy. Hanuuve kucnopoaa B BOAHOW cpefe yMEeHbLUAET CPOK XM3HW CUCTEM OTOMIEHWs U BoAOCHabXeHWs!, pasbeaas KoTernbHoe
obopyaoBaHue v paguaTtopbl. AnoMUHUEBast TPOCIIONKa B COCTaBe MOMMMNPONUINeHoBbIX TPYO yBenuumMBaeT Cpok Cry>K0bl pagnaTopos 1

KoTenbHoro o6opyaoBaHusi, 4eNCTBYeT Kak Gapbep, 3awuwas PPR TpyBy oT NpoHUKHOBEHWS KUCnopoaa.



TexHnuyeckune cBoMcTBa, pasmepbl Tpy6 (S = 2,5 SDR = 6) (PN 20)

BHyTpeHHsAsA Tpyba AnoMuHum BHelwHsa Tpy6a Hapy)KHzll-lﬁosuaMeTp
HapyxHbi guametp TonuwuHa cTeHKM TonwwmHa HapyxHbin guametp TonwwuHa
avametp (Mm) (Mm) (MKM) pnametp (Mm) (Mm)
20 2,8 150 21,8 0,5
25 3,5 150 26,8 0,5
32 4,4 150 33,8 0,5
40 55 150 41,8 0,5
50 6,9 150 51,8 0,5
63 8,6 150 64,8 0,5
75 10,3 150 76,8 0,5
90 12,3 150 91,8 0,5
110 15,1 150 111,8 0,5

Ycnosus akcnnyatauum (S = 2,5 SDR = 6) (PN 20)

Temnepartypa(°C) | Cpok cnyx6bl (roga) | JaBneHue (6ap)
20 50 257
40 50 18,3
60 50 12,9
70 50 8,5
80 25 6,5
95 5 5,2

TexHuyeckne cBomucTBa, pasmepbl TPy6 (S = 2 SDR = 5) (PN 25)

BHyTpeHHss Tpyba AnoMuHu BHelwHsa Tpy6a Hapy)KH;l-lv:l)suameTp
HapyxHbi guametp TonuwuHa cTeHKu TonwwmHa HapyxHbin puametp TonwwuHa
avametp (Mm) (MMm) (MKM) pvameTp (Mm) (Mm)
20 3.4 150 21,8 0,5
25 4,2 150 26,8 0,5
32 54 150 33,8 0,5
40 6,7 150 41,8 0,5
50 8,3 150 51,8 0,5
63 10,5 150 64,8 0,5
75 12,5 150 76,8 0,5
90 15,0 150 91,8 0,5
110 18,3 150 111,8 0,5

YcnoBus akcnnyartauum (S = 2 SDR = 5) (PN 25)

Temneparypa (°C) | Cpok cnyx06bl (roaa) | AaBneHue (6ap)
20 50 32,4
40 50 23,1
60 50 16,2
70 50 10,7
80 25 8,1
95 5 6,1
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e TennoBoe pacwupeHune PP-R Tpy6 ¢ antoMMHMeBOMN NPOCIIOMNKOMN

|-|0J'IVII'IpOI'II/1]'|eHOBbIe pr6bl apMupoBaHHble artoMUHNEBDBIM CITOEM UMEKOT Gonee HuUskme KOS(b(bVILI,VIeHTbI TennoBoro pacwnpeHus.

PacueT TennoBoro paclumpeHust BbluncnsieTcs cneayowm obpasom: AL = L x AT x o

roe:
AT = PasHuua TemnepaTypbl MEXAY OKpyXatoLlen cpeaon n Temnepatypbl Bogdbl B rpagycax KenbsuHa (K) nnu Lienscus (° C).
AL = wn3MeHeHue ANUHbI B MM.
L = HavanbHas anuHa Tpybbl B METpax.

o = KO3(PMUMEHT NUHENHOrO TENNOBOrO paclumpeHus. Benvuura 0,03 mm / M * K gnsa Tpy6 apMupoBaHHbIx antomuHnem (AL)
S TewmepaypuocwswewewseATsK
Tpﬁ‘l‘;’:?w 1 | 5 10 20 30 40 5 6 | 70 8 9 100

TNuHeitHoe paclwmpeHue AL (Mm)
1.0 0.03 0.15 0.30 0.60 0.90 1.20 1.50 1.80 2.10 2.40 2.70 3.00
2.0 0.06 0.30 0.60 1.20 1.80 2.40 3.00 3.60 4.20 4.80 5.40 6.00
3.0 0.09 0.45 0.90 1.80 2.70 3.60 4.50 5.40 6.30 7.20 8.10 9.00
4.0 0.12 0.60 1.20 2.40 3.60 4.80 6.00 7.20 8.40 9.60 10.80 12.00
5.0 0.15 0.75 1.50 3.00 4.50 6.00 7.50 9.00 10.50 12.00 13.50 15.00
6.0 0.18 0.90 1.80 3.60 5.40 7.20 9.00 10.80 12.80 14.40 16.20 18.00
7.0 0.21 1.05 2.10 4.20 6.43 8.40 10.50 12.60 14.70 16.80 18.90 21.00
8.0 0.24 1.20 2.40 4.80 7.20 9.60 12.00 14.40 16.80 19.20 21.60 24.00
9.0 0.27 1.35 2.70 5.40 8.10 10.80 13.50 16.20 18.90 21.60 24.30 27.00
10.0 0.30 1.50 3.00 6.00 9.00 12.00 15.00 18.00 21.00 24.00 27.00 30.00

MpumevaHne: Ecnu Temnepatypa BoAbl LMPKYNMpytoLLeii B Tpybe Bbille, YeM Temnepatypa Bo3ayxa, Torga 6yaeT npoucxoamnTb yarMHeHe
Tpy6bl. Ho ecnn Temnepatypa Boabl B Tpy6e ByaeT Huxe, YeM HapyxHas TemnepaTypa Bosayxa, Torga 6yaeT NpoMcxoanTb YKopadnBaHve
TpyObl.

TennoBoe pacluupeHue PP-r Tpy6 Kalde c AL npocnovikou

35
Mpumep: Boga 60°C Tpy6a 9 m.n. AL = ?
| 30 AL=L*AT*a 10w
S o5 AL=9m*65%0,00003 o
2 AL=17,5 MM B
2 20 7m
() 6m™m
T 15
8_ 5m
§ 10 4m
(@]
Dct_s 3m
S 2m
0 1™m
10 20 30 40 50 60 70 80 90 100

AT (°C)
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e MonunponuneHoBbie TPYObl CO CTEKINTOBOSIOKHOM

MonunponuneHoBas Tpyba, apMMpoBaHHasi CTEKMOBOMOKHOM, COCTOUT U3 TPEX CroeB. BHYTpeHHWI 1 HapyXHbIA CNON n3rotoBnexsl n3 PP-R -

™n 3, ¢ NPOMEXYTOYHbIM CITOEM U3 CTEKITOBOJIOKHA.

Oco6eHHoCcTH

— MurneHnyHocTb

— XunMunyeckas yCToM4MBOCTb

— Bbicokasi TepMOCTOMKOCTb

— Hu3koe rugpaBnuyeckoe conpoTuBreHne

— Jlerye yem ctaHgapTHble PP-R Tpy6bl

— Hu3kun koaddurumneHT Tennosoro pacwmpenns: 0,035 mm / m * K

— TennonpoBoAHOCTb MeHbLLE, YeM y cTaHaapTHbIX PP-R Tpy6 n PP-R Tpy6, apmynpoBaHHbIX antoMuHMem
— Bbonee Bbicokast nponyckHasi cnocobHocTb, bnarogapsi 6onbluemy BHyTPEHHEMY AnameTpy

— Jlerkasi gocTaBka, MOHTax, YyCTaHOBKa 6e3 3a4ncTKm BHYTPEHHEro crno4.

MpeunmywwectBa

Tpyba, apMupoBaHHasi CTEKIIOBONOKHOM:

MmeeT Ha 75% MeHbLUe TenmnoBoe paclumpeHune, Yem ctaHgapTHble PP-R Tpy6Obl

Tpyby He Hy>HO 3aunLlaTh nepes yCTaHOBKOW

CHwXeHne 3aTparT: BBUAY MeHbLUEro pacluMpeHns TpedyeTcst MeHbLLE Onop Ans KpenneHus Tpyobl
MponyckHas cnocobHocTb Ha 20% Gonblue, Yem y ctaHaapTHon PP-R Tpy6bl

TennonpoBOAHOCTb HWXE NO CPABHEHWIO CO CTaH4APTHBLIMU U apMUPOBaHHbIMK antoMuHnem PP-R Tpybamum

YnobHasi cBapka U MOHTax.

TennoBoe pacluMpeHue Tpy6 apMUPOBaHHbIX CTEKITOBOJIOKHOM U cTaHAapTHbIX PP-R Tpy6.

Tpy6a apMMpoBaHHas CTEKIIOBONOKHOM obblyHas Tpyba PP Tpy6a

AT Temnepatypa °C

— » AL:Pacwwmpennve (Mm)



TexHMYeckue cBOWCTBA, pa3mepbl TPy6 (S = 3,2 SDR =7,4) PN 20

BHeluHui gnameTp [onyck anameTpa TonwmHa cTeHkH fonyck Ha TonwWuHy CpeaHun Bec

(mm) (MMm) (Mm) (Mm) 1 m.n. (kr)
20 +0,3 2,8 +0,4 0,155
25 +0,3 3,5 +0,5 0,230
32 +0,3 4,4 +0,6 0,380
40 +0,4 5.5 +0,7 0,607
50 +0,5 6.9 +0,8 0,910
63 +0,6 8.6 +1,0 1,440
75 +0,7 10.3 +1,2 2,040
90 +0,9 12.3 +1,4 2,905
110 +1,1 151 +1,7 4,380

20

Cpok cnyx6bl B coorBeTcTBMU ¢ DIN 8078 (PN 20)

Temnepartypa (°C) Cpok cnyx6bl (roabl) [aBneHue (6ap)
20 50 257
40 50 18,3
60 50 12,9
70 50 8,5
80 25 6,5
95 5 52

TexHn4yeckune cBOoMCTBa, pasmepbl Tpyo (S = 2,5 SDR = 6) PN 25

BHewHun anameTp [onyck anameTtpa TonwwuHa cTeHKn [onyck Ha TONWUHY CpeaHun Bec

(Mm) (Mm) (Mm) (Mm) 1 Mm.n. (Kr)
20 +0,3 3,4 +0,5 0,180
25 +0,3 4,2 +0,6 0.270
32 +0,3 54 +0,7 0.415
40 +0,4 6,7 +0,8 0,665
50 +0,5 8,3 +1,0 1,030
63 +0,6 10,5 +1,2 1,620
75 +0,7 12,5 +1,4 2,310
90 +0,9 15,0 +1,6 3,326
110 +1,1 18,3 +2,0 4,950

Cpok crnyx6b1 B cootrBeTcTBUM ¢ DIN 8078 (PN 25)

Temnepartypa (°C) Cpok cnyx0bl (roabl) [aBneHue (6ap)
20 50 32,4
40 50 231
60 50 16,2
70 50 10,7
80 25 8,1
95 5 6,5




e TennoBoe pacwmpeHue Tpyobl, apMUpOBaHHON
CTEKINTOBOJIOKHOM

rlOJ'IVII'IpOI'II/IJ'IeHOBI:Ie pr6bl CO CTEKNOBOSTIOKHOM UMeT KOSd)CbI/ILl,I/IeHT TEennoBOro pacwnpeHna 3Ha4ynTernbHO Bbllle, YeM Yy MeTannyeckmnx

Tpy6. BaxHo, 4TOObI 3Ta XapakTepucTika Obina NpuHATa BO BHUMAHME BO BPEMS MOHTaxa.

PacueT TennoBoro pacmpeHus Bbl4UcnseTcs crnegyowmm obpasom: AL =L x AT x a

rae:
AT = PasHuua TemnepaTypbl MEXAY OKpYXatoLlen cpefoi n Temnepatypbl Bogbl B rpagycax Kenesuna (K) unu Lienscus (° C).
AL = wu3meHeHve ANuHbI B MM.
L = HavanbHas gnvHa Tpybbl B MeTpax.

o = KO3(PPULMEHT NMHENHOrO TENMOBOro paclunperusi. Bennunna 0,035 mm / m * K ana Tpy6 apmMmMpoBaHHbIX cTekrnoBoriokHom (GF)
S TewmepampuoswswewewseATsK
Tpﬁ"gﬂ:‘:‘w 1 | 5 10 | 20 30 40 5 6 | 70 8 9 100

INunenHoe pacwmpenne AL (Mm)
1.0 0,035 0,17 0,35 0,70 1,05 1,40 1,75 2,10 2,45 2,80 3,15 3,50
2.0 0,070 0,35 0,70 1,40 2,10 2,80 3,50 4,20 4,90 5,60 6,30 7,00
3.0 0,105 0,52 1,05 2,10 3,15 4,20 5,25 6,30 7,35 8,40 9,45 10,50
4.0 0,140 0,70 1,40 2,80 4,20 5,60 7,00 8,40 9,80 11,20 12,60 14,00
5.0 0,175 0,87 1,75 3,50 5,25 7,00 8,75 10,50 12,25 14,00 15,75 17,50
6.0 0,210 1,05 2,10 4,20 6,30 8,40 10,50 12,60 14,70 16,80 18,90 21,00
7.0 0,245 1,22 2,45 4,90 7,35 9,80 12,25 14,70 17,15 19,60 22,05 24,50
8.0 0,280 1,40 2,80 5,60 8,40 11,20 14,00 16,80 19,60 22,40 25,20 28,00
9.0 0,315 1,57 3,15 6,30 9,45 12,60 15,75 18,90 22,05 25,20 28,35 31,50
10.0 0,350 1,75 3,50 7,00 10,50 14,00 17,50 21,00 24,50 28,00 31,50 35,00

Mpumeyanue: Ecnu Temnepartypa BoAbl LlVIpKyJ'IVIpleLLl,el;l B pr6€ Bbille, 4eM TemMnepartypa Bo3ayxa, Toraa 6y,u,eT npoucxoanTb yannHeHune
pr6bl. Ho ecnun Temneparypa BOAbl B pr6e 6y,qu HWXe, YeM HapyXXHasa TeMnepartypa Bo3gyxa, torga 6y,qu nponcxoauTb yKopadymnsaHune

TpyObI.

TennoBoe pacwupeHue PP-R Tpy6 Kalde co cTteknoBonokHom

35
Mpumep: Boga 60°C Tpy6a 9 m.n. AL = ?
| 30 AL=L*AT*a 10w
9m
g AL=9m * 65 * 0,00003
= 25 _ 8m
2 20 7w
0] 6m
T 15
O] 5m
3
3 10 4m
o
D(Y 3m
5 2m
0 T T T T T T T T T | 1 M
10 20 30 40 50 60 70 80 90 100

AT (°C)
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e OCOGEeHHOCTN YCTAaHOBKM U MOHTaxa

Tennosoe pacwupeHue B PP-R Tpy6ax

Tpy6onpoBoAHblE CUCTEMBI UCTONb3YHOTCA ANA TPaHCMOPTUPOBKUN XXUOKOCTEN U ra3oB C pa3nuM4yHON TemnepaTypor u AaBreHneM.
Mcnonb3yembie Tpybbl Ha MPOTSHXKEHNN BPEMEHM MEHSIOT CBOW pasMep B 3aBUCMMOCTU OT U3MEHEHWI TemnepaTypbl, BHELLHUX CUI, U JPYTUX
BPEMEHHbIX (hakTopoB (yCTanocTb 1 pasmsirdyeHne). Hanbonee BaxHble MOMEHTbI, HA KOTOPble TPebyTca 06paTUTbL BHUMAHUE NPy MOHTaxe

cucTemsbl, 3To pabouasi Temneparypa, BHyTPEHHee W BHellHee AaBleHne, a Takke Bec camom Tpy6Gbl U BEC TPAHCMOPTMPYEMON KUAKOCTY.

Mpu MOHTaXxe CUCTEMbI HEOBXOAMMO YUUTLIBATL TEMNMOBOE pacluMpeHne TpyGhl, B CBA3M C 3TUM CriedyroT NpeayCcMOTPeTb YCTaHOBKY
ckonbaaLmx onop. MNpu aTom crnocobe KpenneHus Tpy6onpoBo, HE MOXET OTKITOHUTLCS B CTOPOHY OT OCY TPACChl, HO Yy HEro octaercst

BO3MOXXHOCTb KOMMEHCALMOHHOTO ABMXKEHUS (PACTSXKEeHUsI, CxxaTus).

Cuctema TpybonpoBoaoB AormkHa 6biTb padpabotaHa Takum 06pasom, YToBbl UMETb HU3KUE UHBECTULMOHHBIE 3aTpaThl, @ Takke ANUTENbHbIN
cpok 6esonacHoii akcnnyataumu. ns atoro, B TOM Yyucne, HeobXxoamMM npaBunbHbI pacyeT paboTbl CUCTEMBI C YHETOM BbICOKOTO AABMEHUS U

Temneparypsbil.

Tennosoe pacwuuvpeHune B pr60npoaone 3aBUCUT OT Pa3HOCTU TemMmnepaTtyp, ANMUHbI pr6bl M Ka4eCTBEHHbIX XapakTepUCTUK MaTtepuana.

M3meHeHne Tennosoro pacwmnperns y PP-R Tpy6 MoxHO onpeaenuTs ¢ MOMOLLbIO Auarpammei.

e KomneHcauma TensioBOro paclmnpeHus

KomneHcaTopbl O u

O — obpasHble u I - 06pasHblie koMneHcaTopbl pa3paboTaHbl Anst yCTaHOBKU Ha TpyOonNpoBoAbl C ropsiveit BoAoW. TN 3NeMEHTbI
MCNONb3YTCS A4S TOro, YToObl KOMMNEHCUPOBATL TEMMNepaTypHOe pacluMpeHne ropsymx Tpy6onpoBoaoB. KOMMOHEHTbI, CXEMbl U pacyeTbl

CUCTEMbI JaHbl HNXe.

Ucnonb3ynte aaHHyo dopmy:

CKOJ1b3AlWaA onopa

dMKCMpoBaHHasA TOUKa oMera dUKCUpOBaHHas onopa

m3rm6a|ou4aﬂc5| 4acCTb
| |

T T T T T

L L L L

puc -1  O-o6pasHbit u M-06pasHbIit KOMNeHcaTopsi

22



SN KN AL , AL , L AL, AL KN SN

TR | (R
==/

\ |

SN = ¢puKcMpoBaHHas onopa\l 1

~~
Ls

KN = ckonb3dllana ornopa

==

= =8

puc -2 T-komneHcaTop (BbluMCReHMe uarnbaroencs 4actm)

BbluncrneHue nuHemnHoro pacwuunpeHusn

PacueT KOMMEHCaLMOHHOrO y4acTKa OCYLLEeCTBRseTCs Mo crieaytoLueil hopmyrne:

Ls=cxVdxAL
Ls = AnvHa KOMNEeHCaLUMOHHOro y4actka MM
d = HapyxHbill gnametp Tpyobl Kalde mm
AL = un3MeHeHue ANUHbI MM
C = 15 (koHcTaHTa maTepuana anst PP-R tpy6 Kalde)

Tabnuua 15 — Tpy6a Kalde gnuHa usrnba

Tﬂ;g':f;':ﬂ 20 | 3% | 4 5 e 70 | 8 | 9 100
[AnvHa nsrnbarowencs yactu B (M)
@20 0.30 0.36 0.42 0.47 0.51 0.56 0.60 0.63 0.67
@25 0.33 0.41 0.47 0.53 0.58 0.62 0.67 0.71 0.75
232 0.37 0.46 0.53 0.60 0.65 0.70 0.75 0.80 0.84
40 0.42 0.52 0.60 0.67 0.73 0.79 0.84 0.90 0.94
@50 0.47 0.58 0.67 0.75 0.82 0.88 0.94 1.00 1.06
763 0.53 0.65 0.75 0.84 0.90 0.99 1.06 1.12 1.19
a75 0.58 0.71 0.82 0.91 1.00 1.08 1.16 1.23 1.29
@90 0.63 0.78 0.90 1.00 1.10 1.19 1.27 1.35 1.42
2110 0.70 0.86 0.99 1.1 1.21 1.31 1.40 1.49 1.57
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65
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JlvuHenHoe pacwmpeHune AL (Mm)

Mpumep

1. BbluncneHune TemnepaTtypHoro yanuHeHus
AT = pa3HOCTb TemnepaTyp BOAbl U OKpyXatoLLen cpeqbl
WUcxopaHble AaHHble:

a = 0.15 mm/mMK

L

12 meTpoB
AT = 40°C
Bbluncnenums:
AL = axATxL

AL

0.15x40x12 =72 mMm.

2. BbluncneHue AnvHbI M3rnbaroLLenca YactTu

d = 63mm.
AL = 72 mwm.

CcC = 15

Ls = cxVdxAL

Ls = 15x V63 x72 =1010 mm.

100



e PaccTtosiHUA Mexay onopamMm

PP-R Tpy6b1 PN 20 - PN 16 (SDR: 6 - SDR: 7.4)

Temnepatypa

OnameTtp TpyGbI (MM)

AT (°C) 20 25 32 40 50 63 75 90 110
PaccTosiHue mexay onopamu (cm)
20 60 70 90 100 120 140 150 160 180
30 60 70 90 100 120 140 150 160 180
40 60 70 80 90 110 130 140 150 170
50 60 70 80 90 110 130 140 150 170
60 50 60 70 80 100 110 120 140 160
70 50 60 70 80 90 100 110 120 140
PP-R 1py6si PN10 (SDR11) (Temnepatypa Boabi 20 °C)
OnameTtp TpyGbI (MM)
Temnepatypa
T ) 20 25 22 | 40 | s | e | 75 90 110
PaccTosiHue mexay onopamu (cm)
20 60 70 9 | 100 | 120 | 140 | 150 160 180
PP-R Tpy6b1 PN25 - PN20 c AL cnoem (SDR: 6 - SDR: 7,4)
OnameTtp TpyGbI (MM)
Temnepatypa
T 0) 20 25 32 40 50 | e | 75 90 110
PaccTosHue mexay onopamu (cm)
20 110 120 140 160 180 200 210 220 240
30 110 120 140 160 180 200 210 220 230
40 110 120 130 150 170 190 200 210 220
50 110 120 130 150 170 190 200 210 210
60 100 110 120 140 160 180 190 200 200
70 90 100 110 130 150 170 180 190 200
PP-R Tpy6bi PN25 - PN20 co cteknoBosniokHom (SDR: 6 - SDR: 7,4)
OuameTtp TpyGbI (MM)
Temnepatypa
AT C) 20 25 32 40 50 | e | 75 90 110
PaccTosiHue mexay onopamu (cm)
20 90 100 110 120 140 160 170 180 200
30 90 100 110 120 140 160 170 180 200
40 80 90 100 110 130 150 160 170 180
50 80 90 100 110 130 150 160 170 180
60 70 80 90 100 120 140 150 160 170
70 70 80 90 100 120 120 140 150 160
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e TexHMKa CBapKu

CBapKa PP-R pr6 3aHUMaeT BCEro HeCKOJTIbKO CeKyHA. OT kayecTBa CBapKu 3aBUCUT OONMTOBEYHOCTb HAAEXHOCTb U repMeTU4YHOCTb

coeguHeHus. Korga CBapHOe coeAuHeHue OCTbIBAET, OHO Y>Xe MONMHOCTbIO FOTOBO K aKcnyataunn.

PP-R Tpy6bl 1 UTUHIM COEQUHSOTCS B OCHOBHOM [BYMsi METOA4AMM: C MOMOLLbIO pe3bO0BbIX COEANHEHWI 1 C MOMOLLIbIO CBapHOTO
coeaunHeHus. CBapHble COeiMHeHVs Noapasaensiotcs Ha ABa Metofa. 1) CBapka C MOMOLLbIO 3nekTpoHarpeBaTenbHbIX (PUTUMHIOB, Takoe
coefVHeHNe MeHee npakTuyHo 1 6onee goporo. 2) CBapka C NOMOLLbIO Py4YHOro cBapoyHoro annapara. [pu Tako cBapke PP-R Tpy6bl
1N (PUTUHTN COELMHSIIOTCSI C MOMOLLbIO ANGY3MOHHOM CBapKku. B 0CHOBE CBapku 3aroXeH NpUHLMIN NaBneHnst OCyLLECTBASIEMbIN NyTeEM
HarpeBaHusi BHELLHEN NOBEPXHOCTY CBapBaeMoW TpyObl M BHYTPEHHEN NOBEPXHOCTU uTuHra. Mocne pasorpesa Tpyba BCTaBnseTcs B

uUTKHI, 06pa3ys eguHoe HepasbopHoe coeauHeHne. Takoe cCoeMHeHne CTONMb e HageXHo, Kak 1 cama Tpyba.

[Ins ka4ecTBEHHOW CBapPKM HEOBX0AMMO, YTOOLI TpyGa HY)KHOW ANMHBI Obifla oTpe3aHa nog NpsIMbIM YoM, KOHeL, TPYObl U UTUHT JOMKHbI
GbITb YMCTbIMU. CHayana Hy)XHO yCTaHOBUTb TopeL, TPyObl, a Takke (UTUHT B cneluanbHble Hacaaku Ans CBapoYHOro annaparta v HarpeTb
0o 260°C. lNMocne vero Hago CHATL AeTanu ¢ annapaTta U COeAMHUTb ApYr ¢ ApyroM 6e3 ckpyyunBaHus. Tak kak cBapMBaeMble YacTu COCTOAT
13 OHOro MaTepuarna — NonunponuIeHa, OHWU CO3AatT KPenkoe OAHOPOAHOE COeAMHEHME, YTO SBMSIETCA rapaHTOM NMPOYHOCTU U OTIINYHOTO

KayecTBa pesyrnbrara CBapKu.

Bpems HarpeBa, cBapku u oxnaxaeHusa (npm 20°C)

[OvameTp TpyObI Bpems HarpeBa Bpems coeauHeHus Bpems oxnaxaeHus Fny6uHa cBapku
(mm) (cek) (cek) (MuUH) (Mm)
20 7 4 2 16
25 7 4 3 18
32 8 6 4 20
40 12 6 4 22
50 18 6 5 26
63 24 8 6 29
75 30 10 8 32
90 40 1 8 38
110 50 12 8 42

Fny6uHa cBapku

Ouametp MM E, Mmm
20 15
25 17
32 19
40 22
50 24
63 28
75 32
90 38
110 42
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e CoeauHeHune myptbl U TPpyObI

PP rHesno HarpeBaTtenbHbln anemeHT PP Tpyba
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e N3onauusa TpyO

MonunponuneHoBble TPyObl TPEOYIOT MEHbLLEN N30NALUM NO CPAaBHEHWMIO C APYTUMY TUnamm Tpyb npum Tex xe ycrnosusx. B oBblyHbIX
ycnosusx PP-R Tpy6bl npu ncnonb3oBaHnm B MOMELLEHNAX He TPeOYOT AONOMHUTENBHOW M30MNSUnn. TeM He MeHee, B XONIOQHOM Y XapKoM
Knumarax TpebyeTcsa HekoTopasi U30NALUMS NS 3aLUMTbl OT BbICOKOW TeMNepaTypbl U 3aMmep3aHusi. ITo NO3BONSAET 3alUTUTL TPYObl OT Takux
oTpuUaTenbHbIX hakToOpoB, Kak CONMHeYHoe ynbTpadroneToBoe UsnyyeHve, AOXAEBbIE U CHETOBbIE OCaAKN. Kak COMHEYHbIN CBET, AOXKAb U

cHer. Ewle ogHum npenvyLiecTBOM U3ONALNOHHOIO CIoA ABNAETCA 3aluTa pr6bl OT MeXaHU4YeCKNX yaapos.

O6wue TpeboBaHus

W3onsiumsi Tpy6 gorkHa GbiThb BBIMOMIHEHA C YYETOM CreayLLEero:
a) cobnrogeHne obs3aTernbHbIX TPeGoBaHUI, HaNPUMEP, KOMOMMYECKO GE30MacHOCT Matepmarna U3orsiLmMm, a Takke Apyrvx TpeGoBaHuin 3akasquka
6) crnoit N3oMSILMOHHOIO MaTepuara AOMKEH Ha[EXHO 3alumLLaTh OT Braru

B) V30MALMOHHBIN MaTepuan ormKeH obecne4ymBatb 3awmTy pr60I'IpOBO,D,a OT HeXenaTeslbHbIX TenonoTepb.

TennonsonsLUMOHHbIN 3EKT B OCHOBHOM 3aBUCUT OT TOMLLMHbI U30MSILMK, €€ TENSIONPOBOAHOCTU, M BO3pacTaeT NponopLMoHanbHO
Temnepatype BoAbl B Tpy6e. TennonsonupytoLime CBOMCTBA M30NALMIU CHUXKAIOTCS, €CIN OHA BraXHas!.

Ecnu TpyGonpoBoa A5 XornoAHOM BoAbl HENPaBWbHO M30MIMPOBaH M GbI MCNONb30BaHbl HEMOAXOASLLME MaTepuansl, B Croe 13onauum
1 Ha NOBEPXHOCTU TPYObl MOXET 06Pa30BbIBaTLCS HEXernaTenbHbIl KOHAEeHcaT, NO3TOMY AN U30NSALMM CreayeT UCMonb30BaTh Matepuarnbl ¢
rMAPOU30NMPYOLLMMU CBOWCTBAMMU.

Ecnu Tpy6GonpoBoa pacnonoXeH B XONOAHOM KMMMaTUYeCKON 30He, Te CyLLEeCTBYET BbICOKUI PUCK 3aMep3aHuns Bodbl B Tpybax, cregyet
YUYUTBIBaTb, YTO €CN BOAOMNPOBOA HE HAXOAMTCS B paboyeM COCTOSIHUM, M30NSALUS He BCeraa MOXeT NpefoTBpaTUTb 3amMep3aHne Boabl B
cucteme.

B atux ycnosusax, npu OTkN4YeHUn sogonposoaa, HeobxoavmMo npuHMMaTb Mepbl No c6pocy BOAbl U3 CUCTEMbI U ee JOIMKHON 3aluTe.

3awuTa xonogHOW BoAbl OT Tenna v KoHAeHcaTa.

Tpy6onpoBofbl C XONOAHOW BOAOW A0MKHbI ObiTh HAAEXHO 3aLLMLLEHbI OT UCTOYHUKOB TEMA U NOBbILLEHHONW BNAXHOCTU. (HanpumMep, ropsiyve
TpyObl, AbIMOXOABI, KOTNbI). ECniv 3T0 HEBO3MOXHO, Toraa TpyObl AOMKHbI BbITb N30MMPOBaHbI Tak, YTOObI XONOAHas BoAa He Harpesanach.
TonwuHa nonsaumm, ykasaHHas B Tabnuue A, JOMMKHA UCTMONb30BaTbCS, B XKUMbIX MOMELLEHUAX NPU HOPMaIbHbIX YCIIOBUSIX SKCMyaTauumn.
Cneundukaumm B Tabnuue A, Taioke NpMMEHUMbI TaM, rae 3awuta oT KOHAeHcaTa Ha BHELLHEN NOBEPXHOCTM U3onsumm, npegnonaraet
Temnepatypy Bogpl 10 ° C.

3awymuta oT KoHAeHcaTa He Tpebyetcs, ecnu Tpyba cHabxeHa foNoNHUTENbHOW 060oYKol (HanpumMep, KaHarnbHble TPpyObl).

Ta6nuua A - PekomeHayemasi MUHUMaribHas TOMLWWHA U3onsaLMm Anst Tpy6 ¢ XornogHou Boaom

PacnonoxeHune Tpy6 T: j;u;g:g ;:_‘7":5'?("
OTkpbIThle TPYObI, B HEOTanNMMBaeMoM NoMeLLeHnn (Hanpumep, noasan) 4 Mm
OTKpbITblE TPYObI B OTaNIMBaeMoM NomeLLeHun 9 MM
KaHanbHble Tpy6bl (TONbKO XonogHasi Boaa) 4 MM
KaHanbHble Tpyb (ropsivas u xonogHasi Boga) 13 Mm
YekaHHble Tpybbl, CTOSIKM 4 Mm
Tpybbl B HULLE CTEHbI, PAAOM C ropsuumu Tpybamm 13 Mm
Tpybbl Ha 6eToHHOM nony 4 Mm

* [Inst Apyrux 3Ha4eHuni A - (TennonpoBoAHOCTb), TOMLWMHA AOIMKHA OblTb NOMyYeHa nyTeM npeobpasoBaHus, Ha ocHoBe TPy AnameTpom 20 MMm.




e TennousonAauua Tpyob c ropAadYen Boaou

PekomeHaaumm no Tennonsonsauum Tpyo n pUTUHIOB, a Tak e Mo 3HeprocbepexkeHNI0 U TEMNOBON 3aLLMTLI TEXHUYECKUX YCTPOWCTB B

30aHUAX.

Ta6bnuua B - MMHMManbHas TonwuHa usonsauum ans Tpyo6 ¢ ropsiuen Bogomn

JluHmAa - marnctpanb

Tun TpyObI / pUTUHIM

MuHumansHas TonwmHa n3onsaumm npu
TennonpoBoAHOCTH
A=0.035BT/m*K

1 BHyTpeHHUI gnameTp A0 22 MM 20 mm
2 BHyTpeHHUI guameTp 6onee 22 mm Ao 35 MM 30 Mm
3 BHyTpeHHU guameTp ot 35 Mm o 100 mm To e, YTO BHYTPEHHWI AnameTp
4 BHyTpeHHU guametp 6onee 100 mm 100 mm

TonwwuHa nsonsaumm

BHewwHun gnametp, Tonwm-

Heobxogumas TonumHa

TonwwHa nsonaumm ana Tpy6 Kalde A=0.035 Bt/ m * K

Ha CTeHKU A=0.035B1/m * K
20x3.4 Mmm 20 Mm 20 Mm
25x4.2 mm 20 Mm 20 Mm
32x5.4 Mm 20 Mm 20 Mm
40x6.7 Mm 30 mm 30 Mm
50x8.3 Mm 30 mm 30 mm
63x10.5 Mm 42 mm 42 Mm
75x12.5 MM 50 mm 50 mm
90x15.0 mm 60 MM 60 Mm
110x18.3 MM 73,4 Mm 73,4 Mm
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MoHTax TpybonpoBoaoB

Cnepyet usberatb yCTAHOBKY M30MALMN Ha BraxHble TpyObl.
Mpu Npoknaake noA 3emseit TpyGbl 4OMKHBI ObITb N30NMPOBaHbI.

Bopga B nog3eMHbIx TpybonpoBoaax noABepraeTcsi PUCKy 3arpsi3HEHNs1 CTOYHbIMU Bojamu. Ecnv pacctosiHue mexay Tpy6amu He npeBbillaert 1
M., TPyObl C NUTLEBOW BOAON, AOMKHbI ObITb MOMOXEHbI BbiLLe, YeM TPyObl CO CTOYHbIMM Bodamu. MUH1MansHoe paccTtosiHne mexay Tpybamu
C MUTLEBOW BOAOW 1 ApYrMMm Tpybamu LOMKHO cocTaBnsATb He MeHee 0.2 M. Ecnv 9To paccTosiHne He MOXET ObITb BblAepkaHo, Heobxoanmo

NPUHATL 3aLUMTHBIE MEpPbI (HanpUMep: Npoknagky Tpy6bl B OTAENbHOM KaHane).

TpyObl, BCTPOEHHbIE B CTPOUTENbHBIE KOHCTPYKLMM, (CTEHbI U MOM), AOMKHbI ObITh HaANEXaLMM 06pa3oM 06epHYTbI UM MOKPLITLI, AMs TOro,

4TO pr6bl N CTPOUTENbHbIE KOHCTPYKLUNN HE HaXo4UIMNCb B MPAMOM KOHTaKTe.

e Metoabl UCNbITaHUN
CobpaHHbI TpybonpoBoa AOMKEH ObITb 3aNOfIHEH YMCTOM BOAOW ANS yAaneHusi BO34yLUHbIX NPOOOK.

MMapaBnuMyeckne UCMbITaHWUs SOMKHBI MPOBOANTLCA B ABa aTana. MNepBas cTagusi — 3T0 UCMbITaHWS NEPUEPUIHBIX Pa3AENoB CUCTEMBI,

HanpumMep, Ans Toro, 4ToGbl NPOBEPUTL TPYObI 1 (DUTUHIY BO BMaXHbIX MOMELLEHUSIX.

a) Ha nepBom aTane, ucnbiTaTeNbHOE AABMNEHNE paBHO MaKCMMarbHO AOMYCTUMOMY pabodemy AaBneHuio nnoc 5 6apos.
370 faBneHne JomkHO BbiTe NogaHo ABaxabl B TedeHne 30 MUHYT ¢ nHTepsanoM B 10 muH. 3atem B TeueHue ewe 30
MUHYT, HY>XHO MPOBEPUTb, He ynano nv AaerneHne 6onee Yyem Ha 0,6 6ap (no kypcy 0,1 6ap B MUHYTY) 1 HeT nu rae-nMbo

Ccnenos npoTeyek.

B) Btopas ctagusa gomkHa Cpasy crnegoBaTtb 3a nepBou 1 NpogomkaTbcs 2 yaca 6e3 nepepbiBOB. B TeyeHne aToro BpemeHu

HeobxoanMo npoBepuUTb, NOHU3UNOCH NN OaBlieHne 6onbLe yem Ha 0.2 6apa, N HET T NPU3HaKOB Te4n Ha pr60nposo,u,e.
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e [lonunponunneHoBble TPYObI

PN-10 MNonunponuneHoBas Tpy6a

Kop AnameTp (Mm) YnakoBKa (meTp)
3202-tbe-200010 20 100
3202-tbe-250010 25 80
3202-tbe-320010 32 40
3202-tbe-400010 40 32
3202-tbe-500010 50 20
3202-tbe-630010 63 16
3202-tbe-750010 75 12
3202-tbe-900010 90 8
3202-tbe-110010 110 4
3202-tbe-125010 125

PN-20 MonunponuneHoBas Tpy6a

Kop AunameTp (Mm) YnakoBKa (meTp)
3202-tbe-200000 20 100
3202-tbe-250000 25 80
3202-tbe-320000 32 40
3202-tbe-400000 40 32
3202-tbe-500000 50 20
3202-tbe-630000 63 16
3202-tbe-750000 75 12
3202-tbe-900000 90 8
3202-tbe-110000 110 4
3202-tbe-125000 125




e [lonunponunneHoBble TPYObI

PN-20 NN Tpy6a apmypoBaHHaA CTEK/IOBOJIOKHOM -

Orange

Kop AnameTp (Mm) YnakoBKa (meTp)
3202-tfr-200020 20 100
3202-tfr-250020 25 80
3202-tfr-320020 32 40
3202-tfr-400020 40 32
3202-tfr-500020 50 20
3202-tfr-630020 63 16
3202-tfr-750020 75 12
3202-tfr-900020 90 8
3202-tfr-110020 110 4
3202-tfr-125020 125 4

PN-25 MM rpy6a apmnpoBaHHasA CTEK/IOBOJIOKHOM -

Orange

Kop AunameTp (Mm) YnakoBKa (meTp)
3202-tfr-200000 20 100
3202-tfr-250000 25 80
3202-tfr-320000 32 40
3202-tfr-400000 40 32
3202-tfr-500000 50 20
3202-tfr-630000 63 16
3202-tfr-750000 75 12
3202-tfr-900000 90 8
3202-tfr-110000 110 4
3202-tfr-125000 125 4
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e [lonunponuneHoBble PUTUHIN

PN-25 ApmupoBaHHasa AL Oxy - SupperOXY

Kop AnameTp (Mm) YnakoBKa (meTp)
3202-tox-200000 20 100
3202-tox-250000 25 80
3202-tox-320000 32 40
3202-tox-400000 40 32
3202-tox-500000 50 20
3202-tox-630000 63 16

PN-20 ApmupoBaHHasa AL Oxy - SupperOXY

Kop Aunametp (Mm) YnakoBKa (meTp)
3202-tox-200020 20 100
3202-tox-250020 25 80
3202-tox-320020 32 40
3202-tox-400020 40 32
3202-tox-500020 50 20
3202-tox-630020 63 16

® I'Ionunpon nineHoBblie (bl/ITVIHFVI

MM cko6a

Kop Pasmepbi (mm) H (mm) Kop.
3202-twc-200000 20 40 120
3202-twc-250000 25 50 60
3202-twc-320000 32 64 25
3202-twc-400002 40 80 20
MM o6BOoaHOE KONEHOo

Kop Pasmepbi (mm) H (mm) Kop.
3202-twc-200001 20 38 200
3202-twc-250001 25 51 100
3202-twc-320001 32 66 60

2d1




e MonunponuneHoBble PUTUHIU

YronbHuk 45°

Kop Pazmepbi (Mm) @d1 E L Kop.
3212-elb-200045 20 19 15 20 500
3212-elb-250045 25 24 17 23 300
3212-elb-320045 32 31 19 27 150
3212-elb-400045 40 39 22 31 75
3212-elb-500045 50 48.5 24 36 40
3212-elb-630045 63 615 28 42 20
3212-elb-750045 75 73.5 32 50 12
3212-elb-900045 90 88.5 38 59 10
3212-elb-110045 110 108.5 42 66 4
YronbHuk 90°

Kop Pasmepbi (Mm) @d1 E L Kop.
3212-elb-200000 20 20 19 26 500
3212-elb-250000 25 25 24 30 300
3212-elb-320000 32 32 31 36 125
3212-elb-400000 40 40 39 43 60
3212-elb-500000 50 50 48.5 50.5 30
3212-elb-630000 63 63 61.5 62 16
3212-elb-750000 75 75 735 70 16
3212-elb-900000 920 90 885 80 4
3212-elb-110000 110 110 108.5 94 2
YronbHuK 45° BH./Hap.

Kop Pasmepbi (Mm) ad1 ed2 L Kop.
3212-elt-200045 20 19 20.5 15 300
3212-elt-250045 25 24 25.5 17 200
YronbHukK 90° BH./Hap.

Kop Pasmepbi (Mm) ad1 ed2 L Kop.
3212-elt-200000 20 19 20.5 15 300
3212-elt-250000 25 24 255 17 200

E
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e MonunponuneHoBbie GPUTUHIN

TpoHMK NnepexogHom

Eidl

Kop Pasmepbl (Mm) @d1 2d2 @d3 Kop.
3212-ti0-202520 20x 25x20 19 24 19 200
3212-ti0-252020 25x20x20 24 19 19 200
3212-ti0-252025 25x20x25 24 19 24 200
3212-tio-252520 25x25x20 24 24 19 150
3212-tio-253225 25x32x25 24 31 24 100
3212-tio-322020 32x20x20 31 19 19 100
3212-tio-322025 32x20x25 31 19 24 100
3212-tio-322032 32x20x32 31 19 31 100
3212-tio-322520 32x25x20 31 24 19 100
3212-tio-322525 32x25x25 31 24 24 100
3212-tio-322532 32x25x32 31 24 31 100
3212-tio-323225 32x32x25 31 31 24 80
3212-tio-402040 40x 20 x 40 39 19 39 60
3212-tio-402540 40 x 25 x40 39 24 39 60
3212-tio-403240 40x32x40 39 31 39 50
3212-tio-502050 50x20x50 48.5 19 48.5 40
3212-tio-502550 50x25x50 48.5 24 48.5 40
3212-tio-503250 50x32x50 48.5 31 48.5 30
3212-tio-504050 50 x40 x50 48.5 39 48.5 30
3212-ti0-632063 63x20x63 61.5 19 61.5 20
3212-ti0-632563 63 x25x63 61.5 24 61.5 20
3212-ti0-633263 63x32x63 61.5 31 61.5 20
3212-tio-634063 63 x40x63 61.5 39 61.5 16
3212-ti0-635063 63 x50x63 61.5 48.5 615 16
3212-tio-752075 75x20x75 73.5 19 73.5 10
3212-tio-752575 75x25x75 73.5 24 73.5 10
3212-tio-753275 75x32x75 73.5 31 73.5 10
3212-tio-754075 75x40x75 73.5 39 73.5 10
3212-tio-755075 75x50x75 73.5 48.5 73.5 10
3212-tio-756375 75x63x75 73.5 61.5 73.5 10
3212-ti0-906390 90x 63 x 90 88.5 615 88.5 4
3212-tio-115011 110x50x 110 108.5 48.5 88.5 3
3212-tio-116311 110x63x 110 108.5 48.5 108.5 2




e MonunponuneHoBble PUTUHIU

TponHuk

Kop Pazmepbi (Mm) @d1 E L Kop.
3212-te0-200000 20 19 15 52 300
3212-te0-250000 25 24 17 60 150
3212-te0-320000 32 31 19 72 80
3212-te0-400000 40 39 22 86 40
3212-teo-500000 50 48.5 24 101 25
3212-te0-630000 63 61.5 28 124 14
3212-teo-750000 75 735 32 140 10
3212-te0-900000 90 88.5 38 160 4
3212-teo-110000 110 108.5 42 188 2
MydrTa

Kop Pasmepbi (Mm) ad1 E L Kop.
3212-muf-200000 20 19 15 33 600
3212-muf-250000 25 24 17 37 400
3212-muf-320000 32 31 19 42 200
3212-muf-400000 40 39 22 46 125
3212-muf-500000 50 48.5 24 53 60
3212-muf-630000 63 61.5 28 62 30
3212-muf-750000 75 73.5 32 69 24
3212-muf-900000 20 88.5 38 79 16
3212-muf-110000 110 108.5 42 86 6
Myd¢rta nepexogHas

Kon Pazmepbl (Mm) @d1 E L Kop.
3212-rdf-252000 25x20 24 17 33 300
3212-rdf-322000 32x20 31 19 37 200
3212-rdf-322500 32x25 31 19 42 200
3212-rdf-402000 40x 20 39 22 42 150
3212-rdf-402500 40 x 25 39 22 53 150

@dl

@il

\ BRI
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e MonunponuneHoBbie GPUTUHIN

Peaykunsa

Kop Pasmepbl (Mm) @d1 E L Kop.
3212-rdc-252000 25x20 19 15 40 600
3212-rdc-322000 32x20 19 15 40 400
3212-rdc-322500 32x25 24 17 45 300
3212-rdc-402000 40 x 20 19 15 45 200
3212-rdc-402500 40x 25 24 17 49 200
3212-rdc-403200 40x 32 31 19 52 150
3212-rdc-502000 50x20 19 15 56 150
3212-rdc-502500 50x 25 24 17 56 150
3212-rdc-503200 50x32 31 19 56 100
3212-rdc-504000 50x40 39 22 60 100
3212-rdc-632000 63 x20 19 15 95 80
3212-rdc-632500 63 x 25 24 17 95 80
3212-rdc-633200 63 x32 31 19 95 60
3212-rdc-634000 63 x 40 39 22 63 60
3212-rdc-635000 63 x50 48.5 24 67 50
3212-rdc-752000 75x20 19 15 95 60
3212-rdc-752500 75x 25 24 17 95 50
3212-rdc-753200 75x32 31 19 95 50
3212-rdc-754000 75 x40 39 22 95 50
3212-rdc-755000 75x50 48.5 24 75 40
3212-rdc-756300 75x63 61.5 28 75 30
3212-rdc-905000 90 x 50 48.5 24 85 30
3212-rdc-906300 90x 63 61.5 28 85 20
3212-rdc-907500 90x 75 73.5 32 85 16
3212-rdc-110630 110x63 61.5 28 92 16
3212-rdc-110750 110x 75 73.5 32 95 16
3212-rdc-110900 110x 90 88.5 38 95 12

@dl
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e MonunponuneHoBbie GPUTUHIN

YronbHuK nepexogHom 90°

Kop Pazmepbi (Mm) @d1 @d2 L Kop.
3212-elr-252000 25x20 24 19 37 250 \
3212-elr-322500 32x25 31 24 45 150
MaTtepHuk
Kop Pasmepbi (mm) @d1 E L Kop.
3212-byp-202000 20x 20 19 15 59 100 &
3212-byp-252500 25x25 24 17 63 60
3212-byp-252000 25x20 24 17 63 60 ‘
N
KpectoBuHa
Kop Pasmepbl (Mm) @d1 E L Kop.
3212-crs-200000 20 19 15 53 200
3212-crs-250000 25 24 17 64 100
3212-crs-320000 32 31 19 74 60 - e
1. 1 T
‘ L=
/i
E
erCTOBIII Ha ABYXMJIOCKOCTHAA
Koa Pasmepbi (Mm) @d1 @d2 L Kop.
3212-cdl-322000 32x20 19 31 61 80 %
3212-cdl-322500 32x25 24 31 61 80 -
3212-cdl-402000 40x 20 19 39 68 60 h
3212-cdl-402500 40 x 25 24 39 68 60 oz
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e [lonunponuneHoBble PUTUHIN

YronbHuk KOM6I/IHI/IpOBaHHbII7I C KpenJjieHnem BH.

Kop Pasmepbi (mm) @d1 E L Kop.
3222-bat-200b01 20x1/2" 19 15 34 80
3222-bat-250b01 25x1/2" 24 17 37 60

YronbHUK KOMOGMHNPOBAaHHbIN C KpensieHneMm Hap.

Kop Pazmepbi (Mm) @d1 E L Kop.

3222-btm-200b00 20x1/2" 19 15 78 80

YronbHMK KOMGMHNPOBaHHDbIN C KpenaeHnem
YANVIHEHHDbIN BH.

Kop Pasmepbi (Mm) @d1 E L Kop.

3222-btl-200b00 20x1/2" 19 15 78 45

[BOMHOW YyronbHUK ANA ru6Koin noaBoAKN

Koa Pa3zmepbl (Mm) @d1 E L Kop.
3222-btt-200b00 20x1/2" 19 15 91 20
3222-btt-250b00 25x1/2" 24 17 91 20




e MonunponuneHoBbie GPUTUHIN

KomnnekTt gna cmecurens

Kon Pazmepbl (Mm) @d1 E L Kop.
3222-bat-200b04 20x1/2" 19 15 150 40
3222-bat-250b04 25x1/2" 24 17 150 40
KomnnekT gna cmecurens

Kop Pazmepbi (mm) @d1 E L Kop.
3222-bat-200b05 20x1/2" 19 15 183 40
3222-bat-250b05 25x1/2" 24 17 183 40
YronbHuk KOM6I/IHI/IPOBaHHbII‘l'I BH.

Kop Pasmepbi (mm) ad1 E L Kop.
3222-efo-200b00 20x1/2" 19 15 35 125
3222-efo-200c00 20 x 3/4" 19 15 37 80
3222-efo-250b00 25x1/2" 24 17 37 80
3222-efo-250c00 25 x 3/4" 24 17 37 80
3222-efo-320c00 32x3/4" 31 19 49 45
3222-efo-321000 32x1" 31 19 49 30
3222-efo-401a06 40x11/4" 39 22 49 16

@dl
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e MonunponuneHoBbie GPUTUHIN

YronbHUK KOMOGMHNPOBAHHbIN Hap.

Kop Pazmepbl (Mm) @d1 E L Kop.

3222-emo0-200b00 20x1/2" 19 15 50 100

3222-emo-200c00 20 x 3/4" 19 15 50 75

3222-emo0-250b00 25x1/2" 24 17 50 75

3222-emo0-250c00 25 x 3/4" 24 17 53 50

3222-em0-320c00 32x3/4" 31 19 64 45 ,LL
3222-emo-321000 32x1" 31 19 64 30

3222-emo-401a06 40x11/4" 39 22 64 14 5

TPONHNK KOMOVHVPOBaHHDbIN BH.

Kop Pasmepbi (mm) @d1 E L Kop.

3222-tfo-200b20 20x1/2"x 20 19 15 36 100

3222-tfo-200c20 20x3/4"x 20 19 15 36 60

3222-tfo-250b25 25x1/2"x 25 24 17 38 60

3222-tfo-250c25 25x3/4"x 25 24 17 38 60

3222-tfo-320c32 32x3/4"x32 31 19 49 30 20
3222-tfo-321032 32x1"x32 31 19 49 30

3222-tfo-401a40 40x11/4"x40 39 22 49 14 %//7//7?k

TpOMHNK KOMOMHNPOBAHHDbIN Hap.

Kon Pasmepbl (Mm) @d1 E L Kop.

3222-tmo-200b20 20x1/2"x 20 19 15 50 80

3222-tmo-200c20 20x3/4"x 20 19 15 55 60

3222-tmo-250b25 25x1/2"x 25 24 17 57 60

3222-tmo-250c25 25x3/4"x 25 24 17 57 60

3222-tmo-320c32 32x3/4"x 32 31 19 65 30 ol
3222-tmo-321032 32x1"x32 31 19 65 20

3222-tmo-401a40 40x11/4" x40 39 22 65 12




e MonunponuneHoBbie GPUTUHIN

My¢dTa KOMOMHNPOBaHHAsA BH.

Kop Pazmepbi (Mm) @d1 E L Kop.
3222-nfo-200b00 20x1/2" 19 15 45 150
3222-nfo-200c00 20 x 3/4" 19 15 45 100
3222-nfo-250b00 25x1/2" 24 17 49 150
3222-nfo-250c00 25x3/4" 24 17 49 100
3222-nfo-320b00 32x1/2" 31 19 55 80
3222-nfo-320c00 32x3/4" 31 19 55 80
3222-nfo-321000 32x1" 39 19 55 60
My¢Ta KOMOMHNpPOBaHHasA Hap.

Kop Pasmepbl (Mm) @d1 E L Kop.
3222-nmo-200b00 20x1/2" 19 15 41 150
3222-nmo-200c00 20 x 3/4" 19 15 41 100
3222-nmo-250b00 25x1/2" 24 17 47 125
3222-nmo-250c00 25x 3/4" 24 17 47 100
3222-nmo-320b00 32x1/2" 31 19 47 60
3222-nmo-320c00 32x3/4" 31 19 47 75
3222-nmo-321000 32x1" 39 19 47 45
PE-X coegnHeHMe c HUNenem

Kon Pazmepbl (Mm) @d1 E L Kop.
3222-nmt-200b16 20x 16 20.5 15 68 200
PE-X coepnHeHune c mydpron

Kop Pasmepbl (Mm) @d1 E L Kop.
3222-nfo-200b16 20x 16 19 15 60 120
Hunnenb KOMGMHNPOBaHHDbIN Hap.

Koa Pasmepbi (Mm) @d1 E L Kop.
3222-nmo-200b01 20x1/2" 20.5 15 65 100
3222-nmo-250c01 25 x3/4" 255 17 68 80
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e MonunponuneHoBbie GPUTUHIN

My¢Ta KOMOGMHMpPOBaHHaA C BHYTPeHHen pe3b6on nop
Koy

Kon Pazmepbi (Mm) @d1 E L Kop.

3222-nfo-321006 32x1" 31 19 55 40

3222-nfo-401a06 40x11/4" 39 22 65 30

3222-nfo-501b06 50x11/2" 48.5 24 71 18

3222-nfo-632006 63 x2" 61.5 28 78 8 [-E—
3222-nfo-752b06 75x21/2" 73.5 32 85 6 |
3222-nfo-903006 90 x 3" 88.5 38 110.5 4

3222-nfo-110406 110x 4" 108.5 42 1125 2 A H] Hl =

MydTa KOMOMHUPOBaHHAA NOA KIOY Hap.

Kon Pasmepbl (Mm) @d1 E L Kop.

3222-nmo-321006 32x1" 31 19 76 45

3222-nmo-401a06 40x11/4" 39 22 86 24

3222-nmo-501b06 50x11/2" 48.5 24 91 18

3222-nmo-632006 63 x2" 61.5 28 101 8

3222-nmo-752b06 75x21/2" 73.5 32 103 6

3222-nmo-903006 90 x 3" 88.5 38 1325 8 o
3222-nmo-110406 110 x 4" 108.5 42 146.5 3

LUTyuep c HakngHom rankom

Kon Pasmepbl (Mm) @d1 E L Kop.
3252-tnf-200c00 20 x 3/4" 20.2 15 525 150
3252-tnf-251000 25x 1" 25.2 17 58 200
3252-tnf-321a00 32x11/4" 32.2 19 70 125

LLityuep c Hapy»KHOI pe3b6on

Kon Pasmepbi (Mm) @d1 E L Kop.
3252-tnm-200c00 20 x 3/4" 20.2 15 38.5 200
3252-tnm-251000 25x1" 25.2 17 43 200

3252-tnm-321a00 32x11/4" 322 19 70 125




e MonunponuneHoBbie GPUTUHIN

YronbHMK C HAKNAHON rannkom

e

\\\\\\R&\Q\\\‘R\\\\\\
il

Kop Pasmepbi (Mm) @d1 E L Kop.
3222-tue-200b00 20x1/2" 19 15 35 120
3222-tue-200c00 20 x 3/4" 19 15 37 120
3222-tue-250c00 25 x3/4" 24 17 37 80
3222-tue-251000 25x 1" 24 17 37 50
3222-tue-321000 32x1" 31 19 39 30
3222-tue-321a00 32x11/4" 31 19 39 30
MydTa c HaknaHomn rankom

Kop Pasmepbi (Mm) @d1 E L Kop.
3222-tun-200b00 20x 1/2" 19 15 45 180
3222-tun-200c00 20 x 3/4" 19 15 45 150
3222-tun-250c00 25 x 3/4" 24 17 49 120
3222-tun-251000 25x 1" 24 17 49 60
3222-tun-321000 32x1" 31 19 55 60
3222-tun-321a00 32x11/4" 31 19 55 50
TpOMHNK C HAKNAHOW rankom

Kop Pasmepbl (Mm) ad1 E L Kop.
3222-tut-200b00 20x 1/2"x 20 19 15 36 100
3222-tut-200c00 20x3/4"x 20 19 15 36 50
3222-tut-250c00 25x3/4"x 25 24 17 38 50
3222-tut-251000 25x1"x 25 24 17 38 40
3222-tut-321000 32x1"x32 31 19 49 20
3222-tut-321a00 32x11/4"x32 31 19 49 20
O6paTtHbI KnanaH

Kon Pasmepbi (Mm) ad1 E L Kop.
3222-cvI-0b0000 20 19 15 58 150
3222-cvl-0c0000 25 24 17 61 100
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e MonunponuneHoBbie GPUTUHIN

OunbTp (MydTa-mydra)

@di

Kop Pazmepbl (Mm) @d1 E L Kop.
3222-ft-200001 20 19 15 80.3 80
3222-f1t-250001 25 24 17 100.3 50
3222-ft-320001 32 31 19 107.8 25
OunobTp (WTYLEp-MmydTa)

Kon Pazmepbl (Mm) @d1 E L Kop.
3222-flt-200000 20 19 15 77 80
3222-f1t-250000 25 24 17 85 50
3222-1t-320000 32 31 19 117 25
FepmeTnYHbBIN GUNBTP BH./BH.

Kop, Pasmepbl (Mm) @d1 E L Kop.
3222 -fls- 200001 20 19 15 80.3 80
3222 -fls- 250001 25 24 17 100.3 50
3222 -fls- 320001 32 31 19 107.8 25
FepmeTnyuHbIN GUnbTP HAp./BH.

Kon Pasmepbi (Mm) @d1 E L Kop.
3222 -fls- 200000 20 19 15 77 80
3222 -fls- 250000 25 24 17 85 50
3222 -fls- 320000 32 31 19 117 25
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e [lonunponuneHoBble PUTUHIN

FepmeTnyHbIN GUNbTP BH./BH. KO

Kon Pasmepbl (Mm) @d1 E L Kop.
3222-f1s-200003 20 19 15 80.3 80
3222-1s-250003 25 24 17 100.3 50
FepmeTnuHbIN GunbTp HAp./BH. KO

Kop Pasmepbl (Mm) @d1 E L Kop.
3222-1s-200002 20 19 15 80.3 80
3222-f1s-250002 25 24 17 100.3 50
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e MonunponuneHoBbie GPUTUHIN

LLlapoBon KnanaH

Kop Pazmepbi (Mm) @d1 E L Kop.
3242-vIb-200003 20 19 15 52.5 40
3242-vlb-250003 25 24 17 525 35
3242-vIb-320003 32 31 19 56.5 20
3242-vIb-400003 40 39 22 62 15
3242-vlb-500003 50 48.5 24 90 8
3242-vIb-630003 63 615 28 93.5 5
3242-vlb-750003 75 73.5 32 93.5 5
KpaH noa WTYKaTypKy

Kon Pasmepbl (Mm) @d1 E L Kop.
3242-vlb-200002 20 19 15 70 30
3242-vlb-250002 25 24 17 79 25
KpaH waposomn BH.

Kop Pazmepbi (Mm) @d1 E L Kop.
3242-vlb-200b04 20x1/2" 19 15 68 40
3242-vlb-250c04 25 x3/4" 24 17 79 30
3242-vlb-321004 32x1" 24 17 82 20
KpaH wapoBomn Hap.

Kop Pasmepbi (Mm) @d1 E L Kop.
3242-vlb-200b05 20x1/2" 19 15 68 40
3242-vlb-250c05 25 x 3/4" 24 17 79 30

50
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e MonunponuneHoBbie GPUTUHIN

KpaH waposown nonynpoxogHoi (6abouka)

Kop. @

Kop Pasmepbi (Mm) @d1 E L
3242-vim-200001 20 19 15 59.5 80
3242-vim-200002 20 19 15 59.5 80
3242-vim-250001 25 24 17 65 60
3242-vim-250002 25 24 17 65 60 *
3242-vim-320001 32 31 19 74 35 ' ‘
3242-vim-320002 32 31 19 74 35 ”
KpaH waposou nonynpoxogHon @
Kon Pasmepbl (Mm) @d1 E L Kop. o {
3242-vIm-200000 20 19 15 63.5 80 4 ’(
3242-vim-250000 25 24 17 73 60 i
3242-vim-320000 32 31 19 86.7 35

®
KpaH wapoBon KOMOMHNPOBaHHDbIN BH. NOA KoY ;
Kop Pasmepbi (Mm) ad1 E L Kop.
3242-vlb-321104 32x1" 31 19 96.5 15
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KpaH wapoBoi npamMmoi1 /pas6opHbin

e MonunponuneHoBbie GPUTUHIN

Kop Pazmepbi (Mm) @d1 E L Kop.
3242-vIr-200b00 20 x 1/2" Kiiresel 19 15 89 50
3242-vIr-200c00 20 x 3/4" Kuresel 19 17 89 40
3242-vIr-250b00 25x 1/2" Kiresel 24 15 95 40
3242-vIr-250c00 25 x 3/4" Kuresel 24 17 95 40
KpaH waposoi yrnosoi1 /pas60opHbin

Kon Pasmepbi (Mm) @d1 E L Kop.
3242-vre-200b00 20 x 1/2" Kuresel 19 15 33 50
3242-vre-200c00 20 x 3/4" Kuresel 24 17 38 40
3242-vre-250b00 25x 1/2" Kiiresel 24 17 38 40
3242-vre-250c00 25 x 3/4" Kuresel 24 17 38 30
BeHTunb npamoi /pa36opHbIn

Kon Pazmepbi (Mm) @d1 E L Kop.
3242-vsr-200b00 20 x 1/2" Salmastrali 19 15 50.5 40
BeHTunb yrnosow /pas6opHbii

Kop Pasmepbi (Mm) ad1 E L Kop.
3242-vse-200b00 20 x 1/2" Salmastrali 19 15 52 40
YronbHUK pa3beMHbIi

Kop Pasmepbi (Mm) ad1 E L Kop.
3222-tre-200000 20x1/2" 19 15 67.5 80

N

Only

kalde’




e [lonunponuneHoBble PUTUHIN

BeHTUNb ¢ XpOMNPOBaHHOWN PYUKOIA NOJ WITYKATYPKY

Kop Pasmepbi (mm) R" L @d2 Kop.
3242-vle-200000 20 1/2" 97.5 19 30
3242-vle-250000 25 3/4" 102 24 25
3242-vle-320000 32 1" 1115 31 20
BeHTUNb ¢ XpoMmunpoBaHHOM / cneymanbHbINA

Kon Pazmepbl (Mm) R" L @d2 Kop.
3242-vlk-200000 20 1/2" 113 19 20
3242-vlk-250000 25 3/4" 113 24 20
3242-vlk-320000 32 1" 113 31 15

KpaH wapoBoi ¢ ABOMHbIM pa3b&MHbIM COeANHEeHNeM

Koa Pazmepbi (Mm) R" ad1 @d2 Kop.
3242-vIb-200005 20 1/2" 19 19 30
3242-vlb-250005 25 3/4" 24 24 25
3242-vIb-320005 32 1" 31 31 15
3242-vIb-400005 40 11/4" 39 39 10
3242-vlb-500005 50 11/2" 48.5 48.5 5
KpaH maposoﬁl C pa3'béMHblM coeanHeHnem

Koa Pazmepbl (Mm) R" @d1 @d2 Kop.
3242-vlb-200006 20 1/2" 19 19 35
3242-vlb-250006 25 3/4" 24 24 30
3242-vlb-320006 32 1" 31 31 15
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e MonunponuneHoBbie GPUTUHIN

PP Konnektop Komnnekr

Kop Pasmepbi (mm) Kop.

932-set-1400220 2 BbixoAa BH. 19 MM e o 9

932-set-1400320 3 BbIxoAa BH. 19 mm e o 6

932-set-1400420 4 BbixoAa BH. 19 Mm o O 5

932-set-1400520 5 BbIxoga BH. 19 mm e o 4

932-set-1400620 6 BbIXxoZa BH. 19 Mm o © 3

932-set-1400720 7 Bbixoga BH. 19 mm e o 3

932-set-1400820 8 BbIxofa BH. 19 Mm o O 3

BeHTunb

Kop Pasmepbi (Mm) @d1 E L Kop.
3242-vIf-200000 20 19 15 81 35
3242-vIf-250000 25 24 17 86 25
3242-vIf-320000 32 31 19 104 15
3242-vIf-400000 40 31 19 104 10

G

/////IIM

KpaH gna ctmpanbHbIX MalIVH

Kop Pasmepbl (Mm) R” Kop.

3243-vlc-0b0c00 1/2" x 3/4" waposo 35

Mydrta pasbemHas

Kop Pasmepbi (mm) @d1 E L Kop.
3252 -mft- 200000 20 19 15 46 100
3252 -mft- 250000 25 24 17 49 70
3252 -mft- 320000 32 31 19 53 45

®naHey n BTyNnKa

Kop Pasmepbl (Mm) Kop. @

3222-51s-500000 50 20

3222-51s-630000 63 15 LS ‘\
3222-sls-750000 75 10 \ ) &
3222-51s-900000 90 9 -

3222-sls-110000 110 6




e MonunponuneHoBbie GPUTUHIN

MydTa KOMOMHUPOBaHHAA pa3bEéMHasA BH. KO

Kop Pasmepbl (mm)  @d1 E Kop.
3272-tuf-200b00 20x1/2" 19 15 200
3272-tuf-250c00 25x 3/4" 24 17 100
3272-tuf-321000 32x1" 31 19 75
3272-tuf-401a00 40x11/4" 39 22 45

N
3252-tuf-200c00 20 x 3/4" 19 15 120
3252-tuf-250b00 25x1/2" 24 17 100
3252-tuf-251000 25x 1" 24 17 100
3252-tuf-320c00 32x3/4" 31 19 70
3252-tuf-321a00 32x11/4" 31 19 60
3252-tuf-501b00 50x11/2" 48.5 24 25
3252-tuf-632000 63x2" 61.5 28 12
3252-tuf-752b00 75%x21/2" 735 32 6
3252-tuf-903000 90 x 3" 88.5 38 3
3252-tuf-110400 110x 4" 108.5 42 2

My¢T1a KOMOMHMpPOBaHHaA pa3bEéMHas Hap. 3KO

Kon Pazmepbi (Mm) @d1 E Kop.
3272-tum-200b00 20x1/2" 19 15 150
3272-tum-250c00 25x3/4" 24 17 100
3272-tum-321000 32x1" 31 19 60
3272-tum-401a00 40x11/4" 39 22 40
3252-tum-200c00 20 x 3/4" 19 15 120
3252-tum-250b00 25x1/2" 24 17 100
3252-tum-251000 25x 1" 24 17 70
3252-tum-320c00 32x3/4" 31 19 60
3252-tum-321a00 32x11/4" 31 19 50
3252-tum-501b00 50x11/2" 48.5 24 20
3252-tum-632000 63x2" 61.5 28 12
3252-tum-752b00 75%x21/2" 735 32 6
3252-tum-903000 90 x 3" 88.5 38 3

3252-tum-110400 110x 4" 108.5 42 2




e Akceccyapbl

Fidl

Onopa

Kog Pazmepbi (Mm) @d1 Kop.

3592-bck-160001 16 16 5000

3592-bck-202201 20x 22 205 5000

3592-bck-252701 25x27 255 5000

3592-bck-323401 32x34 325 2000

3592-bck-404201 40x 42 40.5 2000

3592-bck-505201 50x52 50.5 1500

Onopa aBonHas

Kop Pasmepbi (Mm) ad1 Kop.

3592-bck-160000 16x16 16 3000

3592-bck-202200 20x22 20.5 2500

3592-bck-252700 25x27 255 2000

3592-bck-323400 32x34 325 1000

Mpo6ka

Kop Pa3smepbi (Mm) @d1 E L Kop.

3292-ste-200000 20 19 15 27 900

3292-ste-250000 25 24 17 30 600

3292-ste-320000 32 31 19 34 300

3292-ste-400000 40 39 22 47 150

3292-ste-500000 50 48.5 24 47 80

3292-ste-630000 63 61.5 28 54 50

3292-ste-750000 75 735 32 60 32

3292-ste-900000 90 88.5 38 65 18

3292-ste-110000 110 108.5 42 70 9

3arnywka Hap.

Kop Pasmepbi (Mm)  AA L Kop. m

3292-ste-200b00 20x1/2" 22 375 600 -

3292-ste-250c00 25x3/4" 24 35 600 |

3292-ste-321000 32x1" 27 38 300 i
I

3arnywka yanvuHeHHasa

Kop Pasmepbl (Mmm)  AA L Kop.

3292-stu-200000 20x1/2" 30 73 250




e MonunponuneHoBbie GPUTUHIN

Pesak

Kop Pasmepbi (mm) Kop.
3592-s55-000002 16/42 100
3592-555-000003 16 / 42 Otomatik 50

CBapouHbIi annapar

Kon Tip Kop.
3292-wmh-000001 Standart 5
3292-wmh-000000 2006 Model 5

Hacagkum K cBapoyHomy annaparty

Kop Pasmepbl (Mm) Kop.
3292-die-200000 20 1
3292-die-250000 25 1
3292-die-320000 32 1
3292-die-400000 40 1
3292-die-500000 50 1
3292-die-630000 63 1
3292-die-750000 75 1
3292-die-900000 90 1
3292-die-110000 110 1

3aunctka ana Tpyo6bI

Kop Pasmepbl (Mm) Kop.
3292-shv-202500 20x 25 1
3292-shv-324000 32x40 1
3292-shv-506300 50x63 1
3292-shv-759000 75x90 1
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OCHOBHbIe TpeboBaHMNA MPU MOHTAaXe NOJIMNPONUNEHOBbIX
Tpyo un chutuHroB

Wcnonb3ayiite AN yCTaHOBKM TOMbKO YNACTbIE TPYObl 1 PUTUHII.

WN3Berainte nonagaHns NpsiMbIX COSTHEYHbIX fydeit Ha TpyBbl U puTuHMM. 3awmiaiTte TpyGbl OT TBEPAbLIX U OCTPbLIX NpeaMeTos. He

ncnonb3ynte AedekTHble TPyObl ANa YCTaHOBKM.
[nsa rmbkn TpyObl ncnonb3ynte ropaynii Bo3gyx. Hukorga He nonb3yntecb OrHEM Npu HarpeBaHun Tpyobi.

P93Ky, nposoguTe nepneHgukynapHo K ocu pr6bl COOTBETCTBYHOLNM HOXHULAMU, HE V|CI'IOJ'Ib3yl7ITe apyrue octpble npegmMmeThbl, KoTopble

MOryT BbI3BaTb 3arpsi3HeHue B Tpybax.

OTmeuvaiiTe rnyBuHy cBapku TpyGbl Nepes Hauyanom CBapku.

Mpu cBapke Tpyb MCMonbayiTe TEXHUYECKE NapameTpbl (TemnepaTypa, Bpems Harpesa, 1 Aip.) ykasaHHble B KaTanore npoussoauTens
BawyaiTte TpyObl U PUTUHMN OT 3aMep3aHns — 3TO MOXKET NPUBECTU K UX AedopMaLinu.

Mocne yaaneHusa antoMMHNUEBOTO CIosA yAOCTOBEPbLTECh, YTO 3a4uMLLeHHad NOBEPXHOCTb YNCTaA U Ha Hel HEeT antMUHKS,, MHave 310

MOXET Bbl3BaTb MPOTEYKY COeANHEHNA.

Mpu MUHYCOBbIX TEMMepaTypax NonUNpPonuIeHoBble TPy6bl 1 (OUTUHIM CTAHOBATCS Xpynkumu. 3almwaiite TpyGonpoBog oT

3aMopaxnBaHuA.

McnonbayiTe dyM-neHTy Ans npeaoTepalleHus NpoTedek Npu MoHTaxe pe3bGoBbiX KOMGUHMPOBaHHBLIX (OUTUHIOB.

* Bce PP Tpy6bl 1 ouTUHIM AOCTYNHBI B 6enom/cepom/3eneHom Lgete

* HomuHanbHoe aaBnexnue PN25 ans couTuHros.

+ KonunuecTso B ynakoBke MOXeT ObiTb M3MeHeHO 6e3 NpeaBapUTENLHOTO YBEAOMIEHNS.
+ ToBap OT NPOM3BOAMTENS NOCTYNaEeT ynakoBaHHbI B KOPOGKM



WARRANTY

For KaldeWater Installation Systems with
PPR pipes and fittings (‘Product’ or ‘Products’)

Kalde Klima Orta Basinc ve Valf Sanayii A.S.’s (“Kalde”) Products are manufactured according to international
standards and they particularly conform to the DIN norms. This Limited Warranty provides that, subject to the following
limitations, each Kalde Product will be free from defects in material and workmanship and will conform to Kalde's
specification for the particular Product. Your exclusive remedy for any defective Product is limited to the repair or
replacement of the defective Product within fifty (50) years from the date of purchase. If Kalde is unable to repair or
replace, as applicable, a defective Product which is covered by this Limited Warranty, Kalde shall, within a reasonable
time refund the purchase price of the Product.

This Limited Warranty covers only those defects that arise as a result of normal use, Kalde shall not be liable for
any defects that are caused by the neglect, abuse, misuse or mistreatment by anyone or any entity other than Kalde,
including but not limited to, improper installation or testing, user’s flawed designs or specifications, unsatisfactory
applications, use in conjunction with incompatible materials, contact with aggressive chemical agents, freezing or
overheating of liquids in the product and any other neglect or misuse. This Limited Warranty shall be void if the Product
fails to function properly as a result of any force majeure (i.e. earthquakes, flood, fire etc.) This Limited Warranty also
specifically excludes failure or damage caused by fire stopping materials, tread sealants, plasticized vinyl products or
damage caused by the fault or negligence of anyone other than Kalde, or defects that are caused by any Products that have
been altered or modified in any way by a person or entity other than Kalde. Products must be used in accordance with
standards, regulations and the applicable standards, failure to adhere to these standards shall void this Limited Warranty.
Kalde shall have sole and absolute authority to decide whether the Product is covered under the Limited Warranty.

Kalde shall have a reasonable time to repair or replace a defective Product, after determining that a defective
Product exists. Kalde's replacement Product under its Limited Warranty will be manufactured from new and serviceable
used parts. Kalde's warranty applies to repaired or replaced Products for the balance of the applicable period of the
original warranty or ninety days from the date of shipment of a repaired or replaced Product, whichever is longer. For
warranty application the end-user must present the purchase invoice.

Kalde's entire liability for any defective Product shall in no event exceed the purchase price for the defective
Product. There are no warranties which extend beyond the face of Kalde’s Limited Warranty. Kalde specifically disclaims
all other warranties, express or implied, regarding the Products, including any implied warranties of merchantability,
fitness for a particular purpose or satisfactory quality. In no event shall Kade or its third party suppliers be liable for
direct, indirect, special, collateral, punitive, incidental or consequential damages, No claim or suit or action shall be
brought against Kalde more than one year after the related cause of action has occurred. The foregoing liability
limitations are essential elements of this Limited Warranty. No course of dealing or trade usage or course of performance
shall be relevant to explain or supplement any term in this Limited Warranty. No addition to or modification of any
provision of This Limited Warranty shall be binding upon Kalde unless made in writing and signed by Kalde Klima Orta
Basing ve Valf Sanayii A.S. This Limited Warranty shall be governed by and construed under the law of Republic of
Turkey, without regard to the conflict of law principles thereof. All disputes arising out of or relating to this Limited
Warranty shall be adjudicated at Istanbul Merkez Mahkemeleri, Turkey. Kalde doesn’t provide any warranty to Products
sold to U.S. and Canada.

NOTE: Kalde carries a Products Liability Insurance Policy from ERGO AS. that provides for EURO 2,000,000
per year to cover any third-party legal liability. For insurance application the internationally approved procedures are
required. This Products Liability Insurance Policy does not include the damage claims made in connection with the
(direct or indirect) sales made to countries that have been placed an embargo by USA or EU countries (including the

OFAC countries). Kalde keeps the right to ask for any supplementary document necessary to approve damage indemnity.
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