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Nouemy Kalde?!

Komnanus Kalde siBnseTcs BegyLimMM Npov3BoauTeENnem nonmnponuneHoBbIxX Tpy6 n ntnHros ¢ 6onee yem 30-nNeTHUM OMbITOM B
NMPOEKTUPOBAHWN 1 CO3AaHNN BbICOKOKa4YECTBEHHbIX NPOAYKTOB U KOMMMEKCHBIX PeLUeHNin Ans CBOMX KITMEHTOB N0 BCEMY MUPY.

Komnanus pacnonoxena B Ctambyne (Typuusi), mecTe, rae BctpedatoTcst EBpona n A3us u cxogsitcst ABa KOHTMHeHTa — EBpasus
n Adpuika.

Crpaternyeckoe pacnornoxeHune Ha cTbike EBponbl, A3umn n Adpprkn gaeT KOMMNaHUW yHUKanbHble MPeuMyLLiecTea Ans
B3aNMOAEWCTBUS C AeNOBbIMU NapTHEPAMM U KNMEHTaMU U, yunTbiBas 3hEKTUBHOCTb HaLLEN CUCTEMbI MOCTaBOK, NO3BONSIET
YCMNELIHO KOHKYPMPOBaTb Ha MUPOBbIX PbIHKaX.

B HacTosiLLee BpeMsi Mbl yXKe 3KCMopTMpYyeM Hally npogykumto B 6onee vyem 30 cTpaH Mupa, Bkrtoyas Fepmanuio, BeHrputo,
PymbiHuto, AscTputo, peumto, Bonraputo, Poccuto, YkpauHy, Ervnet, Cuputio, JluaH ...

Komnanus Kalde pacnonaraet npoussoactseHHomn 6a3oi, 3aHumatoLen 70 000 kBagpaTHbIX METPOB, OMbITHBIMU MHXEHEPHBLIMU
kagpamu, obecnevnBaroLLMm NPOEKTUPOBAHUE, UCTIbITAHWS U BHEOPEHUE B MPOU3BOACTBO HOBbIX NPOAYKTOB.

Hawa cuctema meHegXmMeHTa kadecTBa ceptucpmumpoaHa ISO 9001:2008

Mbl NPOM3BOAMM LUMPOKYHO NIMHENKY NPOAYKTOB TPYOONPOBOAHBIX CUCTEM, BKITHOYAIOLLYO TPYObI 1 (hUTUHIM 13 nonunponuneHa,
METannonnacTukoBble Tpybbl, pe3bboBble NaTyHHbIe PUTUHIK, Npecc-UTUHIK, TPyObl PE-X, a Takke KonnekTopbl 1 paanaTopbl.

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

Kalde Gbina ocHoBaHa B 1977 rofly YeTblpbMsi MOMOABIMU UHXEHEPaMi, KOTopble ObiNi OPUEHTVPOBAHbI Ha NpeaoCTaBneHne
nyyLLIero cepeuca CBOUM KIMeHTam. JTa Lefb HEU3MEHHO HAXOAWUTCs B LIEHTPEe Halleit MUCCUM, KOTopasi COCTOUT B
NpPefoCTaBIeHUM HALLMM KITMEHTaM PacLUMPSIHOLLENACS NIMHENKWN BbICOKOKAYECTBEHHBIX NMPOAYKTOB U PELLEHWI Yepe3 HeMpepbIBHbIE
uccnenoBaHus U MHHOBaLUMK. Mbl CTpeMMMCS pa3BMBaTh W YKPENNSATL AONTOCPOYHbIE MAPTHEPCKUE OTHOLLEHUS! U TECHOE
COTPYAHMYECTBO C HALLUMU KNUEHTAMU U NOCTaBLLMKAMW, CO34aBaTb MHTErPUPOBAHHbIE PELLEHWS COBMECTHOM paboThbl.

Bnarogaps onbITHOMY pykoBoACTBY, koMaHae u3 6onee vyem 900 npodheccroHanbHbIX COTPYAHMKOB, OPraHW30BaHHbIX B
OPVEHTMPOBAHHbBIE HA CErMEHTbI PblHKa BU3HEC-TPynMbl, Mbl ONEPATVBHO NPUHUMAEM PELLEHUS U peanuayem NpoeKTbl B MOmnb3y
HaLumMx BU3HeC NapTHEPOB U KIIMEHTOB NO BCEMY MUPY.

* HensameHHO BbICOKOKaQYeCTBEHHAs MPOAYKUMST HA NMPOTSDKEHWUN OECATUNETUN.

* cnonb3oBaHne Hanbonee apHEKTUBHBIX METOAOB NMPOM3BOACTBA.

- Mpoaykumsi, kKoTopasi oTBe4YaeT BbICOKMM TpeboBaHMEM CaMOro B3bICKaTENbHOTO KIUMEHTA.

» KomnaHus, npoBepeHHasi BpEMEHEM.

« OTBeTCTBEHHasa komaHaa 13 900 YenoBsek.

» MakcumarnbHO Ka4ecTBEHHOE 06CMyXMBaHUE KIMEHTA.

* lonrocpoYHble ycneLlHble OTHOLLEHMS C MApTHEPAMM U KIMEHTaMM, KOTOPbIE TaKKe Ansi Hac NapTHEpbI.
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Kalde PP-R Tpy6b1 1 ¢outnHIrn ana ropsiueun, XxonogHou BoAbl,
CUCTEM OTOMJIeHNsA U TPYyO6oNnpoBOAOB NPOMbLILLSIEHHOIO
Ha3HavYeHusA

e anIMeHFIeMbIe TeXHNn4YeCckKume CtaHaapTbl U NpaBusa

DIN 8077 Tpy6b! 13 nonunponunena (PP). Paamepsl

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

DIN 16962 DUTUHIN 1 cOoeaMHEHMS AN NONUMPONUIIEHOBLIX HAaNoOpPHbIX TPy6onpoBoaoB

(6-9) 1 1 2 TMna, N3roToBnNeHHbIE NMUTLEM MOA AABMNEHNEM, Pa3Mepbl

DIN 16962 PutnHrM ans Tpy6 1 KoMNNekTyoWwmx u3 nonunponunexa (PP) ans Tpy6 noa nasnexHuem.

YacTb 5: O6wme TpeGoBaHus K kadecTBy, TECTUPOBaHUS]

DIN 1988 TexHnyeckve TpeboBaHMsA K ycTaHOBKaM MofatoLLyM NMUTLEBYHO BOAY.

DIN 4109 3ByKOM30M5UMA B CTPOMTENbCTBE. TeXHNYeckne TpebosaHus.

DVS 2207 MpaBuna cBapku Ans NNacTUKoBbIX TPY6.

(11) HarpeBaTenbHble anemMeHTbl A4ns CBapkn TepMONJacToB.

DVS 2208.1 MaLmHbl 1 06opynoBaHue Ans cBapku Tpyo M3 TepMonnacToB.

DIN 10266-1 Tpy6Has pesbba. YacTb 1 KoHnyeckas v TpyGHasi, BHELLUHWE U BHYTPEHHbIE PE3bObI.

Pa3wmepsbl, O0nyCKU u o6o3HayeHue.

DIN 16928 CoegnHeHns n getanu TpybonpoBoaos 13 Tepmonnactos. O6Lwme npasuna

EN ISO 15874 CuncTembl NnacTMaccoBbIX TPYOONPOBOAOB Afsi FOPSYEro M XONo4HOro BOAOCHABXEeHMS.
MonunponuneH. O6was Yactb. Tpybbl. PUTUHMM: PYKOBOACTBO NO OLEHKE COOTBETCTBUS.




e Cbipbe: NMNonunponuneH PP-R tun 3

(Polypropilen Random Copolimer type 3)

Monunponunex pangom cononumep (PP-R - Tvn 3) wupoko ncnonb3yeTcsi B BOAONPOBOAHbBIX CUCTEMAX MoAauduy ropsiven BoAbl, TEN0ro nona
1 B CMCTEMAX paguaTopHOro OTOMMEHMs], @ TaKkKe B NPOMbILLIIEHHbIX BOAONPOBOAHbIX CETSIX. Yalle Bcero, 3TOT Matepvan NpuMEHSIIOT A4S

CUCTEM C NUTLEBOW BOAOWA.

Tpy6bl 1 putnHrM Kalde nponssogsTcs mcknouutenbHo 13 nonunponuneHa (PP-R - Tun 3), KOTOpbIN UMeET psif NpeuMmyLLEeCTB nepea ApYruMn
Martepuanamu: 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.

Metannuyeckme BCTaBKW, UCNOMb3yeMble B MONUMNPONUIIEHOBBIX MPOCIIONKOM NO3BONSOT NPUMEHATL KOMBUHUPOBaHHbIE PUTUHTY B CUCTEMAX
13 pa3nunyHbIx Matepuanos. bonee yem 35 netHui onbIT Kalde B npon3BoacTBe MeTannmM4yeckmx (UTUHIOB U3 NaTyHU CnocobCcTByeT

[OCTVKEHMIO BBICOKOTO KayecTBa M HaJEeXHOCTU U3OENuiA.

®dusunyeckme u TennoBbie CBOUCTBA

CeoicTBa MeToa nsmepeHus EavHuua BenuuuHa

MnotHocTb, npn 23 °C 1ISO 1183 g/cm® 0,9
Mupekc 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
KoadhcbuumeHt ﬂI:IHeI/IHOFO Eacmmpeva K DIN 53712 K- 1,5 x10-
B cpegHem ot 0 °C go 110°C
MoBepxHocTHOE conpoTueneHne (Om) DIN IEC 60093 Q >1012
IeSM’\nljerﬂ?;'Zypa nporvnba nog Harpyskow ISO 75A-1, -2 c 49
0.45 N/ mm2 ISO 75B-1, -2 C 70
VICAT TemnepaTypa pas3MsirdyeHus ASTM D 1525
(1 kg) 1ISO 306 °C 130
(5 kg) DIN 53460 °C 70
TemnepaTtypa nnaeneHus DSC °C 146

MexaHu4eckue CBOMCTBaA

CBowncTtBa MeTtop nsmepeHus EavHuua BenunumHa
I'Ig?),qen 1/'e|$yk|ecw| npwu paspebise (23 °C) N/mm? 25
B 0T mm/min ISO 527-1,-2
OTHocuTENbHOE YANMUHEHNE NPU paspbiBe
; % 10
B8 50 mm/min
Mopgynb ynpyroctu npu usrube B 23 °C 1ISO 527 N/ mm? 800
YnapHas BsizkocTb no Wapnu (c Haapesom)
npn 23 °C
o KO/ m? 22
npn 0 °C ISO 179/1eA KK/ m? 45
YnapHas BsiskocTb no LWapnu (6e3 Hagpesa) (0 °C) ISO 179 Ixoynb Be3 paspbiBa
TeepaocTb (shore D) 1ISO 868 60




e Paamepbl TPyO, aKcnnyaTauuMOHHbI€ HOPMbI

Pa3mepsl Tpy6 - PN 10 CornacHo DIN 8077

HapyxHbi guametp [onyck anamertpa TonwuHa cteHku S=5 [onyck Ha TONWUHY CpepHum 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 akcnnyartauum (S=5 SDR=11) (PN 10)

Temnepatypa (°C)

Cpok cnyxo6bl (neT)

[NaeneHue (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

Pa3mepsi Tpy6 - PN 16 CornacHo DIN 8077

BT | oy pamerpn ) | STMSETON | Romyek sy | 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

Ycnosus akcnnyatauum (S=3,2 SDR=7,4) (PN 16)

Temneparypa (°C) Cpok cnyx6bl (ner) DaeneHue (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




Pa3mepbl Tpy6 - PN 20 CornacHo DIN 8077

HapyxHbin anametp @ Honyck guametpa TonwuHa cTeHKkn Honyck Ha TonwuHy CpeaHuin Bec

(MMm) (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)

DaBneHune (6ap)

20 50 257
40 50 18,3
60 50 12,9
70 50 8,5
80 25 6,5
95 5 52
Pa3mepsbi ¢utuHros-PN25 CornacHo DIN 8078 (SDR=5)
HoMuHanbHbIN Ana- TonwwuHa Honyck Ha
meTp (Mm) CTeHKU (MM) TONLYMHY (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
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e TennoBoe pacwunpeHue PP-R Tpy6

MonunponuneHoBble Tpy6bl UMEIT Gonee BbICOKWIA KOIMMULIMEHT PaCLUMPEHUS, YEM MeTannuyeckue Tpyobi.

OT1a 0cobeHHOCTb AomkHa BbITb y4TeHa npu yCTaHOBKe.

PacueT TennoBoro pacliMpeHusi BbluncnseTcs cnenyowmnm obpasom: AL = L x AT x a

roe:

AT = PasHuua Temnepatypbl MeXay OKpyxatoLlen cpegon n Temneparypbl Bogbl B rpagycax Kenbsuna (K) unu Lenbcus (° C).

AL = v3meHeHue ONVHbI B MM.

L

Q
]

OnuHa

Tpy6bI (M)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0
10.0

0.15
0.30
0.45
0.60
0.75
0.90
1.05
1.20
1.35
1.50

0.75
1.50
2.25
3.00
3.75
4.50
5.25
6.00
6.75
7.50

HavanbHaa onvHa pr6bl B MeTpax.

10

1.50
3.00
4.50
6.00
7.50
9.00
10.50
12.00
13.50
15.00

20

3.00
6.00
9.00
12.00
15.00
18.00
21.00
24.00
27.00
30.00

TemnepartypHoe uameHeHue AT B K

30 40 50 60
INnHenHoe pacwmpeHue AL (Mm)
4.50 6.00 7.50 9.00
9.00 12.00 15.00 18.00
13.50 18.00 22.50 27.00
18.00 24.00 30.00 36.00
22.50 30.00 37.50 45.00
27.00 36.00 45.00 54.00
31.50 42.00 52.50 63.00
36.00 48.00 60.00 72.00
40.50 54.00 67.50 81.00
45.00 60.00 75.00 90.00

KO3 PULIMEHT NMHENHOrO TennoBoro pacwmperuns. Bennunna 0,15 mm / m * K ans PP-R tpy6.

70

10.50

21.00

31.50

42.00

52.50

63.00

73.50

84.00

94.50
105.00

80

12.00

24.00

36.00

48.00

60.00

72.00

84.00

96.00
108.00
120.00

20

13.50

27.00

40.50

54.00

67.50

81.00

94.50

108.00
121.50
135.00

100

15.00
30.00
45.00
60.00
75.00
90.00
105.00
120.00
135.00
150.00

MpumeyaHve: Ecnu TemnepaTtypa BoAbl LMPKYNvpyoLLeii B TpyGe Bhille, YeM TeMMNepaTypa Bo3ayxa, Toraa 6yaeT npoucxoanTs yaNUHEHWE
Tpybbl. Ho ecnu Temnepatypa Bogbl B Tpy6e OyaeT Huke, YeM HapyXHas TemnepaTtypa Bo3ayxa, Torga 6yaeT NnpoucxoauTb ykopadnBaHve

TpyObI.

Tennosoe pacwupeHune PP-R Kalde Tpy6bl.

160
140

—

120
100
80
60
40

Pacwupenune AL (Mm)

20
0

Mpumep: Boga 60°C Tpy6a 9IM.n.AL=? _—~10m
AL=L*AT*a / .
AL=9m*60 *0,00015
AL =81 Mm // / 7m
/// 6Mm
/
// / o
//// // 4m
A// Im
//// I 2m
- P
== "
10 20 30 40 50 60 70 80 90 100
T(°C) -



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

Cepus (S)
20 16 12,5 8,3 5 3,2 2,5 2
Cpok CtaHpapTHOe pa3mepHoe oTHoweHue (SDR)
Temnepartypa aKcnayaTauum
°C (ner) a1 33 26 17,6 11 7,4 6 5
PN2,5 PN3,2 PN4 PN6 PN10 PN16 PN20 PN25
NaBneHue (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 5,1 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 11,2 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 17,1 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 5,1 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 54 8,6 10,8 13,7

80 5 1,2 1,5 1,9 2,9 4,8 7,6 9,6 12,1
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 npo4HoCTH
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e Pacuyert rmapocTtaTnyeckoro gaBJrjieHus

rM,quCTaTW—leCKOG AasneHune paccyuTbiBaeTCA no q)opmyne:

P=

raoe :

de

emin

1 MMa

* *
2*e, ko

de_em\'n

= 10 6ap = 14,5 Psi

BHyTpeHHee Aaenexve, MPa

HapyXHbIn guameTp Tpy6bl, MM

rmgpocTtatudeckoe gasnexue, Mla

MWHUMarnbHasaA ToONWMHa CTEHKN prﬁbl, MM



Mpumep:

Bpemsi ucnonb3oBaHusi Tpyobl : 50 ner
Pabouas Temneparypa :20°C
HapyxHbln guameTp Tpy6Gbl : @32
TonwmHa cTeHku TpyObl ;5,4 Mm
Mmopoctatnyeckoe Hanpsxkenne : 9.5 MPa

MakcumansHoe paﬁoqee AaBnexHune:

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

38.57 6ap makcumarnbHoe paboyee faBneHue B onpefeneHHoe BpemMs. YTobbl HaUTU MakcuManbHoe faBneHne, MakcumarsbHoe paboyee

[aBneHve cneagyet pasfenuTb Ha 3anac NPoYHOCTUM (Hanpumep, 3anac npovHocTy Tpybel Kalde - SF:1.5),

Pnax = Pmax/SF
38.57/15

Pmax

25.7 bar (cm. rpacuk )

Pmax

Knaccudumkauma ycnosumn akcnnyataumm

PacuetHas Bpems Bpems Bpems
NS TeMneparypa 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 XMMMnyeckasi CTOMKOCTb

MonunponuneH kak nonumep obrnagaeT o4YeHb BbICOKON XMMUYECKOW CTONKOCTBIO.

B HwxenpuBegeHHow Tabnuue npyuBegeHa xmmMuyeckas ctokocTe PP-R Tpy6 n doutuHros B cootBetctBum ¢ ISO 10358.
XrMun4eckasi CTOMKOCTb 3aBUCUT OT Takmx hakTOpoB, Kak XMMUYECKUI COCTaB, KOHLIEHTpauusi u Temneparypa.

B Tabnuue nokasaHa xuMuyeckasi CTOMKOCTb npu Tpex pasnnyHbliX TeMmnepatypax n pasrinvyHblX KOHUEHTpaUuaAX.

AGGpeBuMaTypbI UCNONb30BaHHbIE B Tabnuue:
W.s. BOAHbLIN pacTBOp

S.s.  HacblleHHbIN pacTBop

R CTOVKUIA

L YaCTUYHO CTOMKUM

NR HECTONKUN

- HeT JaHHbIX
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Temnepatypa °C-

XumMunyeckasa CTOMKOCTb nonunponuneHa, npu 20°C, 60°C n 100°C (ISO 10358)

Temnepartypa °C-

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

YkcycHas kucnorta 0o 40 % R R -
YkcycHas kucnora 50 % R R L
INepsiHaa ykcycHas kucnota > 96 % R L NR
YKCYCHBbIA aHrnapua 100 % R - -
AueToH 100 % R R -
AueTtodeHoH 100 % R L -
AxpunoHuTpun 100 % R - -
Boaayx R R R
AnnunosbIit ankorons 100 % R R -
MwHaansHoe macno R - -
Keacuibl W.s R R -
AmMMuak BoaHbIN Sss R R -
AmMmumak, cyxon ras 100 % R - -
AMMUaK, Xnakiin 100 % R - -
Auetat aMmoHuA Ss R R -
XnopucTbIi aMMOHUI S.s R R -
dTOPMA aMMOHUSA no 20% R R -
KapGoHaT Bogopoaa aMMoHUs Sss R R -
MeTadocdar ammoHus S.s R R R
AmMunayHas cenuTpa S.s R R R
AMMOHWIA nepcynbdat Sss R R -
docchaT aMmoHUsa S.s R - -
Cynbgar aMmoHus S.s R R R
Cynbdua ammoHns Ss R R -
Amunauetat 100 % L - -
Amurnosbii cnmpt 100 % R R R
AnvnuH 100 % R R -
ABnoYHbI cok R - -

Llapckas Boaka

HCI/HNO3=3/1

P4
P
z
Pl
P4
P

Bpomug 6apus S.s R R R
Kap6onat 6apus Sss R R R
Xnopwug 6apus S.s R R R
Mmppookuck Gapus S.s R R R
Cynbcup 6apus S.s R R R
Mueo R R -
Benson 100 % L NR NR
BeH3soitHas kucnota Ss R R -
BeHaunosblin cnnpT 100 % R L -
Bypa W.s R R -
BopHas kucnota S.s R - -
Bopa TpudTopus 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 rnukonb 100 % R - -
Bytun deHon S.s R - -
dranar 6ytuna 100 % R L L
Kap6oHaTt kanbums S.s R R R
Xnopar kanbuus Sss R R -
Xnopwua kanbuus S.s R R R
Mapokeuna kanbumst Sss R R R
Mnoxnopwva kanbums W.s R - -
Hutpat kanbums Sss R R -
KamdcpopHoe macno NR NR NR
Yrnekvucnblii cyxoi ras R R -
Yrnekvucnbii BNaxHbIN ra3 R R -
Cepoyrnepon 100 % R NR NR
YrapHbilii ra3 R R -
TeTpaxnopmertaH 100 % NR NR NR
KactopoBoe macno 100 % R -
KaycTuueckas copa no 50% R L L
Xrnop, BoAHbIi S.s R L -
Xnop, cyxoit ra3 100 % NR NR NR

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
XnopcynboHoBas kucnora 100% NR NR NR
XpomoBble kBacLibl W.s R R -
XpomoBas kucnoTa no 40% R L NR
JIumoHHas kucnoTa Ss R R R
Kokocosoe macno R - -
Mege (Il) xnopug Sss R R -
Mege (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
[eKkcTpuH W.s R R -
Hekctposa W.s R R R
Anbytundranar 100% R L NR
[unxnopykcycHas kucnota 100% L - -
[vxnopatunex (A n B) 100% L - -
[AnataHonamuH 100% R - -
[Avnatunossblit apup 100% R L -
[AnaTuneHrnmkons 100% R R -
[urnukonesas kucnota Sss R - -
[n (2-aTunrekcun) 100% R L -
[AumeTnn amuH, ras R - -
[nmeTtundopmamuae 100% R R -
[vokTundranar 100% L L -
[AnokcaH 100% L L -
[AvctunnuposaHHas Boaa 100% R R R
OTaHonamuH 100% R - -
Otunauetar 100% L NR NR
Xnopupaa xenesa Ss R R R
®dopmanbaerva 40 % R - -
MypasbuHas kucnorta 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
BeH3uH (anudatuyeckue yrneBoaoposbl) NR NR NR
XKenatuH R R -
niokosa 20 % R R R
MnuuepuH 100 % R R R
mukonesas kucnota 30 % R - -
lentaH 100 % L NR NR
lekcaH 100 % R L -
BpomucToBogopoaHas kucnorta ho 48 % R L NR
ConsHas kucnota 10 20 % R R R
ConsHas kucnota 30 % R L L
CongaHas kucnota o1 35 00 36 % R - -
ConsHas kucnota W.s. R - -
ConsiHas kucnota 40 % R - -
Bopopon 100 % R - -
XnopucTbIin BOAOPOA, Cyxoii ras 100 % R R -
Mepekuck Bogopoaa no 10 % R - -
Mepekucb Bogopoaa 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- Temnepartypa °C-
NPOAOYKTbI KOHLEHTPALIUA NPOAYKTbI KOHLIEHTPALIUA
20°C | 60°C | 100°C 20°C | 60°C | 100°C

W3ookTaH 100 % L NR NR Mepcynbdar kanua S.s R R -
W3onponunosbii cnvpt 100 % R R R Cynbdart kanus S.s R R -
MpocToit n3onponunoBblii achup 100 % L - - MponaH, ras 100% R - -
MonoyHas kucnota 0o 90 % R R - MponvoHogas kucnota >50% R - -
TaHonuH R L - MvpuanH 100% L - -
JbHAHOE Macno R R R Mopckas Boga R R R

CwunukoHoBoe Macno R R R
Kap6oHaT marHus, S.s R R R Hutpat cepebpa Ss R R L
Xnopua maruus Sss R R - Auetart HaTpus Sss R R R
Marnus rugpokeug Ss R R - BeHsoar Hatpusa 35% R L -
Cynbgar marHus S.s R R - HaTtpwit 6ukap6oHaT (copa nuiwiesas) | S.s R R R
ManeuHoBas kucnota S.s R R - Kap6oHat HaTpus 0o 50% R R L
Xnopug pryTu (1) S.s R R - Xnopart HaTtpusi S.s R R -
Lunanug pryTm (Il) S.s R R - XnopucTblin HaTpuin S.s R R -
Hutpat pryTu (1) W.s R R - Xnopwug HaTpusi 2% R L NR
PtyTb 100 % R R - Xnopwug HaTpus 20% R L NR
MeTunauerar 100 % R R - Buxpomar Hatpusa S.s R R R
MeTunosbin cnupt 5% R L L Kap6oHaT HaTpusi Ss R R R
MeTunamux 0o 32 % R - - Cynbat HaTpust Ss R R -
BpomucTbit meTun 100 % NR NR NR Cynbdat HaTpus S.s R - -
MeTunatunkeToH 100 % R - - Epkuin Hatp 1% R R R
Metunenxnopua 100 % L NR NR mppokeung Hatpus ot 10 go 60 % R R R
Monoko R R R Mnoxnoput HaTpus 5% R R -
MoHoxnopykcycHas kucrnora >85 % R R - 'Mnoxnoput Hatpus 10%-15% R - -

I'vnoxnopwut HaTpusa 20% R L -
Hedtb R NR NR Harpusi metadoctat W.s R - -
Xnopwua Hukens S.s R R - Hwutpat HaTpusi S.s R R -
Hutpat Hatpus S.s R R - Tetpabopat HaTpus S.s R R -
Cynbdart Hukens Sss R R - Hatpwuii (HeiTpanbHbIi) R R R
AsoTHas kucnota 0o 30 % R NR NR Cunukat HaTpusi W.s R R -
A3soTHas kucnora ot 40 8o 50 % L NR NR Cynbat HaTpust S.s R R -
A30THas kucnoTa, AbimMsasn NR NR NR Hatpwit cynbcup, Ss R - -
HutpobeHson 100% R L _ Hatpwii cynbgout 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 -
OnwvekoBoe mMacno R R L CepHas kucnora no 10% R R R
LaBenesas kucnorta W.s R L NR CepHblii ra3, Cyxoii Unu BnaxHblin 10% R R -
Kvucnopog, ras R - - CepHas kucnora ot 10 go 30 % R R -

CepHas kucnota 50 % R L L
MapaduH HedTsHOM (FLE5) R NR CepHas kucnora 96 % R L NR
ApaxucoBoe macno R R - CepHas kucnora 98 % L NR NR
Macno MsTbl nepeyHow R - - CepHas kucnorta 0o 30 % R - -
XnopHas kucrnota (2N) 20% R - - BuHHas kucnota Ss R R -
MeTponenHbin adup L L - TeTparngpodypaH 100 % L NR NR
deHon 5% R R - TeTpanuH 100 % NR NR NR
deHon 90% R - - Tuodén 100 % R L -
®ocuH, ras R R - Xnopug onosa(lV) W.s R -
docdopHas kncnorta no 85% R R R Xnopwug onosa(ll) S.s R R -
doccpop okcuxnopus, 100% L - - Tonyoén 100 % L NR NR
MukpuHoBas kucnota S.s R - - TpuxnopykcycHas kucnoTa 0o 50 % R R -
Kanus 6ukapboHat S.s R R R TpuxnopaTtuneH 100 % NR NR NR
Kanuii 6opat Sss R R - TpwaTaHonamuH 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
Xnopart kanus Sss R R Ykcyc R R -
XnopucTbli kanuii S.s R R
Xpomart kanus S.s R R Bopa MuHepanbHasi, nuTbeBas R R R
LinaHncTbiii kanui W.s R - Buckun R R -
Buxpomart kanusi Sss R R R BuHo R R -
DeppuumaHng kanus Sss R R -
dTopna kanus S.s R R - | Keunon | 100% NR | NR | NR
ppokena kanus no 50% R R R
MoaucTelit kanuii S.s R - - | [poxokn | W.s R | R | R |
A30THOKMCTIBIV Kanuii S.s R R -
Mepxnopar kanua 10% R R - Linnk xnopucTbin W.s R R -
MepmaHranat kanus (2 N) 30% R - - LinHk cynbcpat S.s R R -
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e NMonunponnneHoBble TPYObl, aPMUPOBAHHbIE CJIOEM
anoMUHUA

ApmupoBaHHas PPR Tpy6a cocTout u3 Tpex crioeB. BHyTpeHHUIA 1 Hapy»xHbI crou usrotoeneHsl 3 PPR - Tun 3 ¢ npocnoiikoi U3 anomMuHus,

KOTOpasA CKpenndeTca ¢ nonunponuneHomM cneunanbHbiM COCTaBOM, obecneyvBatoLwm HaeXHYH MeXaHU4eCKylo CBA3b MexXay CrosaMu.

Ocob6eHHoCTH

- KUCropoaHasi HEMPOHWULAEMOCTb

- XMMUYeckas yCTOMYMBOCTb

- TUIMEHUYHOCTb

- HU3KOe TennoBoe pacLumpeHne

- BblCOKasi TEPMOCTOMKOCTb

- HUW3KOE rMapaBrMyeckoe COnpoTUBIIEHNE
- HU3Kasi TENNONPOBOAHOCTb

- yAOOHbIN MOHTaX, YCTAaHOBKa U NPpUMEHeHne

e 3awmMTa OT KMcnopoaa

Hnddysna kucnopoaa us Bosayxa Yepes cteHkn PPR Tpyb sBnsetca oTpuuatensHbiM (hakTOpoM BMMSHUS KNCNOPOAA Ha BOAOMPOBOAHYHO
cuctemy. Hanuune kucnopoaa B BOAHOW cpefe yMeHbLUAET CPOK XM3HWU CUCTEM OTOMNEeHWs U BoAocHabXeHwWs, pasbeaas koTenbHoe
obopyaoBaHue v pagvaTtopbl. AnoMUHMEBast TPOCIIONKa B COCTaBe MOMMNPONUINeHoBbIX TPY6 yBenuumBaeT cpok cry>bbl pagnaTopos u

KoTenbHoro o6opyaoBaHusi, 4eNCTBYeT Kak Gapbep, 3awmwasn PPR Tpyby oT NpoHUKHOBEHWS KUCnopoaa.



TexHUYeckue cBOUCTBa, pa3mMepbl TPy6 (S = 2,5 SDR = 6) (PN 20)

HapyxHbin anametp

BHyTpeHHsAsA Tpyba AnoMuHun BHeluHssa Tpy6a cnoit
HapyxHbi guametp TonuwmHa cTeHKU TonwwmHa HapyxHbin guametp TonwwuHa
avametp (Mm) (Mm) (MKM) Anametp (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 cnyx6bli (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)

BHyTpeHHsAsA Tpyba AnoMuHu BHeluHssa Tpy6a Hapy)KH;v:l)suameTp
HapyxHbi guametp TonuwmnHa cTeHKH TonwwuHa HapyxHbin puametp TonwwuHa
avametp (Mm) (Mm) (MKM) pnameTp (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

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

Temnepatypa (°C) | Cpok cnyx6bl (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 pacwupeHue PP-R Tpy6 ¢ antommHneBOon Npocrioukon

nOJ'IVII'IpOI'II/IJ'leHOBbIe prﬁbl apMupoBaHHble antoMUHNEBDBIM CINOEM UMEOT 6onee Huskme KOSd)(bMLIMeHTbI TennoBoro pacumpeHus.

PacueT TennoBoro pacwmpeHust BeluncnsieTcs cneayowm obpasom: AL = L x AT x a

roe:
AT = PasHuua TemnepaTypbl MEXAyY OKpyXatoLlen cpeaon n Temnepatypbl Bogbl B rpagycax KenbsuHa (K) nnu Lienscus (° C).
AL = wn3MeHeHue ANUHbI B MM.
L = HavanbHasa gnuHa Tpybbl B MeTpax.
o = KO3(PMUMEHT NUHERHOIO TENMOBOrO paclumpeHus. Benvuura 0,03 mm / M * K gnsa Tpy6 apMupoBaHHbIx antommHnem (AL)
TemnepaTtypHoe usmeHenue AT B K
OnuHa
TpY6bl (M) 1 5 10 20 30 40 50 60 70 80 90 100
INnHenHoe pacwmpeHue 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

MpumeyaHne: Ecnu TemnepaTtypa BoAbl LMPKyNMpytoLLe B Tpy6e Bbllle, Yem TeMnepaTypa Bo3ayxa, Toraa byaer npoucxoavTe yanUHEHNE
Tpy6bl. Ho ecnu Temneparypa BoAbl B Tpy6e OyaeT HuKe, YeM HapyxHas TemnepaTtypa Bo3ayxa, Toraa OyaeT NpoucxXoanTb ykopadvBaHve
TpyObI.

Tennosoe pacwupeHune PP-r Tpy6 Kalde c AL npocnoikon

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 7w
() 6m™m
T 15
() 5m
=3
= 10 4 m
(@]
D(Y 3m
S 2M
0 1m
10 20 30 40 50 60 70 80 90 100

AT (°C)
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e MonunponunneHoBbie TPYObl CO CTEKINTOBOJSIOKHOM

MonunponuneHoBas Tpyba, apMMpoBaHHast CTEKMOBONOKHOM, COCTOUT U3 TPeX CroeB. BHYTpEeHHUI 1 HapyXHbIA CNon nsrotosnexsl n3 PP-R -

™n 3, ¢ NPOMEXYTOYHbIM CITOEM U3 CTEKITOBOJIOKHA.

Oco6eHHoCcTH

— MvrneHnyHocTb

— XuMunyeckas yCToM4MBOCTb

— Bbicokasi TepMOCTOMKOCTb

— Hu3skoe rugpaBnuyeckoe conpoTuBneHne

— Jlerye yem ctaHgapTHble PP-R Tpy6bl

— Hu3skun koaddurumneHT Tennosoro pacwmpenns: 0,035 mm / m * K

— TennonpoBoAHOCTb MeHbLLE, YeM y cTaHaapTHbIX PP-R Tpy6 n PP-R Tpy6, apmMmnpoBaHHbIX antoMMHUeM
— Bonee Bbicokas nponyckHasi cnocobHocTb, bnarogapsi 6onbluemMy BHyTPEHHEMY AnameTpy

— Jlerkasi gocTaBka, MOHTax, YyCTaHOBKa 6e3 3a4ncTKM BHYTPEHHEro crno4d.

MpeumywwectBa

Tpyba, apMupoBaHHasi CTEKIOBONOKHOM:

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

Tpyby He HyXHO 3aunLaTb Nepes yCTaHOBKOWM

CHWXeHune 3aTpaT: BBUAY MeHbLUEro pacluMpeHns TpebyeTcst MeHbLUe Onop Ans KpenneHus Tpyobl
MponyckHas cnocobHocTb Ha 20% Gonblue, Yem y ctaHaapTHon PP-R Tpy6bl

TennonpoBOAHOCTb HWXE NO CPABHEHWIO CO CTaH4APTHBIMU U apMUPOBaHHbIMK antoMuHnem PP-R Tpybamum

YnobHasi cBapka U MOHTax.

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

Tpy6a apMMpoBaHHas CTEKIIOBONOKHOM 0bbiyHas Tpyba PP Tpy6a

AT Temnepatypa °C

— » AL:Pacwwmpenne (Mm)



TexHuYeckune cBoMCTBa, pasmepbl Tpy6 (S = 3,2 SDR = 7,4) PN 20

20

BHeluHui gnameTp Honyck anameTpa TonwmHa cTeHKU fonyck Ha ToNwWuHY CpeaHuin Bec

(MMm) (Mm) (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 55 +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

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

TexHn4yeckue cBOUCTBa, pa3mepbl Tpy6 (S = 2,5 SDR = 6) PN 25

BHelwHun anameTp [onyck anameTtpa TonwwuHa cTeHKn [onyck Ha TONWWHY 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 cnyx6b1 B cootrBeTcTBUM ¢ DIN 8078 (PN 25)

Temnepartypa (°C) Cpok cnyx0blI (roabl) HasneHue (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 TpyoObl, apMUpOBaAHHON
CTEKJIOBOJIOKHOM

rlOJ'II/II'IpOI'II/IJ'IeHOBI:Ie pr6bl CO CTEKITOBOJTOKHOM UMEKT KOSd)CbI/ILl,I/IeHT TEeNnJsI0BOro pacwmpeHna 3Ha4ynuTernbHO Bbllle, YeM Yy MeTanmyecknx

Tpy6. BaxHo, 4TOObI 3Ta XapakTepucTvka bbina NpuHATa BO BHUMaH/WE BO BPEMS MOHTaxa.

PacueT TennoBoro pacliMpeHusi BbIYMCNAETCA cregyowmum obpasom: AL =L x AT x a

rae:
AT = PasHnua Temnepatypbl MeXay OKpy>KaloLLen cpeaov u Temnepartypbl BoAbl B rpagycax KenbsuHa (K) unm Lienbcusa (° C).
AL = wu3meHeHve ANvHbI B MM.
L = HavanbHasa gnvHa TpyObl B METPax.
o = ko3(PPULUEHT NMHENHOrO TEMNMOBOro paclunperusi. Bennunna 0,035 mm / m * K ana Tpy6 apmmpoBaHHbIX cTekrnoBornokHom (GF)
TemnepatypHoe uameHenue AT B K
Tpﬁ‘,‘;“bf'?m) 1 5 10 20 30 40 50 60 70 80 90 100
NunenHoe 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'IVIpy}OLLl,eVI B pr6€ Bbllle, 4eM TemMnepartypa Bo3gyxa, Toraa 6y,u,eT npoucxoanTb yannHeHune
pr6b|. Ho ecnun Temnepartypa BOAbl B pr6e 6y,qu HWXe, YeM HapyXHasa Temnepartypa Bosgyxa, torga 6y,qu nNponcxognTb ykopadmBaHue

TpyObl.

Tennosoe pacwupeHue PP-R Tpy6 Kalde co cteknoBonokHoM
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e OCOGEeHHOCTN YCTAaHOBKM U MOHTaxa

Tennosoe pacwupeHue B PP-R Tpy6ax

Tpy6onpoBoAHblEe CUCTEMBI UCTONb3YHOTCA ANA TPaHCMOPTUPOBKMN XXMOKOCTEN U ra3oB C pa3nuMy4yHON TemnepaTypor U AaBreHneM.
Mcnonb3yemble Tpybbl Ha MPOTSHXKEHNN BPEMEHW MEHSIOT CBOW pasMep B 3aBUCMMOCTU OT M3MEHEHWI TeMnepaTypbl, BHELLHUX CUIT, U APYTUX
BPEMEeHHbIX (hakTOpOB (yCTanocTb 1 pasmsirdyeHne). Hanbonee BaxHble MOMEHTbI, HA KOTOPble TPebyTca 06paTUTb BHUMAHUE NP MOHTaxe

cucTeMsbl, 3To pabouasi TemnepaTypa, BHyTPEHHEe W BHelLHee AaBleHVe, a Takke Bec camoi TpyGbl U BEC TPAHCMOPTUPYEMON KUAKOCTY.

Mpu MOHTaXxe CUCTEMbl HEOBXOAMMO YYUTLIBATL TENMOBOE pacluMpeHne TpyGbl, B CBA3M C 3TUM CrieayoT NpeayCcMOTPeTb YCTaHOBKY
cKonb3aLmx onop. MNpu aToM crnocobe KpenneHus Tpy6onpoBof, HEe MOXET OTKITOHUTLCS B CTOPOHY OT OCK TPACChl, HO Y HEro octaetcst

BO3MOXHOCTb KOMMNEHCALMOHHOTO ABMXEHUS (PACTSXKEHUsI, CxxaTns).

Cuctema TpybonpoBoaoB AormkHa bbiTb padpabotaHa Takum 0b6pasom, YToBbl UMETb HU3KUE UHBECTULMOHHBIE 3aTpaThl, @ TakkKe ONUTENbHbIN
cpok 6esonacHoii akcnnyartaumu. Jns atoro, B TOM Yyucne, Heobxoamm npaBunbHbIi pacyeT paboTbl CUCTEMBI C YYETOM BbICOKOTO AABMEHUS U

Temneparypsbil.

Tennosoe pacwuuvpeHue B pr60npoaone 3aBUCUT OT Pa3HOCTU TeMmnepaTtyp, ANMUHbI pr6bl N Ka4eCTBEHHbIX XapakKTepUCTUK Matepuana.

M3meHeHne Tennosoro pacwmnpermns y PP-R Tpy6 MoxHO onpeaenuTb ¢ MOMOLLbIO Auarpammei.

e KomneHcauma TensioBOro paclnpeHus

KomneHcaTopbl O u I

O — obpasHble n I - 06pasHblie koMneHcaTopbl pa3paboTaHbl Anst yCTaHOBKU Ha TpybonpoBoAbl C ropsiyeit BOAOW. OTU 3N1EMEHTbI
MCNONb3YTCS A4S TOro, YToObl KOMMNEHCUPOBATL TEMMNepaTypHOe pacluMpeHmne ropsumx Tpy6onpoBodoB. KOMMOHEHTbI, CXEMbl U pacyeTbl

CUCTEMbI JaHbl HNXe.

Ucnonb3ynte aaHHyo dopmy:

CKOJ1b3ALWaA onopa

PrKCMpoBaHHasA TOUKa oMera dUKCMpOBaHHas onopa

n3rnbaoLLancs YacTb
| |

T T T T T

L L L L

puc-1  O-o6pasHbint u M-06pasHbiit KOMNeHcaTopsi
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puc -2  T-komneHcaTop (BblYMCNEHME N3rMBaloLWENCs YacTu)

BbluncrneHue nuHenHoro pacwuunpeHusn

PacueT KOMneHCaLMOHHOIo y4dacTKa ocyliecTBnsieTcsa no cnenywmeﬁ d)opmyne:

Ls =cxVdxAL
Ls = AanvHa KOMNeHCAUMOHHOro yYactka MM
d = HapyxHbin gnametp Tpybbl Kalde mm
AL = un3MeHeHue ANUHbI MM
C = 15 (koHcTaHTa maTepuana ans PP-R tpy6 Kalde)

Tabnuua 15 — Tpy6a Kalde gnuHa usrnba

JlnHenHoe pacwmpenune AL (Mm)

Tﬁ';g':f;’; 20 30 40 50 60 70 80 2 100
[AnvHa nsrnbarowencs yactu B (M)
@20 0.30 0.36 0.42 0.47 0.51 0.56 0.60 0.63 0.67
225 0.33 0.41 0.47 0.53 0.58 0.62 0.67 0.71 0.75
332 0.37 0.46 0.53 0.60 0.65 0.70 0.75 0.80 0.84
340 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
263 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
290 0.63 0.78 0.90 1.00 1.10 1.19 1.27 1.35 1.42

@110 0.70 0.86 0.99 1.1 1.21 1.31 1.40 1.49 1.57
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JluHenHoe pacwmpeHune AL (Mm)

Mpumep

1. BbluncneHue TemnepaTtypHoro yanuHeHus
AT = pa3HoCTb TemnepaTyp BOAbl U OKpyXatoLlen cpeqbl
WcxogHble AaHHble:

a = 0.15 mm/mK

L

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

AL

0.15x40x 12 =72 mMm.

2. BbluncneHue AnvHbI M3rnbaroLLencs 4acTu

d = 63mm.
AL = 72 mm.

cC = 15

Ls = cxVdxAL

Ls = 15x V63 x72 =1010 mMm.

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)
[AnameTtp TpyGbI (MM)
Temnepatypa
AT (o0) 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 Tpy6bI (MM)
Temnepatypa
AT (0) 20 25 32 40 50 | e | 75 90 110
PaccTosiHue 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 Tpy6b1 PN25 - PN20 co cteknoBosniokHoMm (SDR: 6 - SDR: 7,4)
OuameTtp TpyGbl (MM)
Temnepatypa
AT C) 20 25 32 40 50 | e | 715 90 110
PaccTosiHne mexay onopamm (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 TexHNKa CBapKu

CBapKa PP-R pr6 3aHUMaeT BCEero HeCKONMbKO CeKyHa. OT kayecTBa CBapKu 3aBUCUT AONMTOBEYHOCTb HAAEXHOCTb U repMeTU4YHOCTb

coeauHenus. Korga CBapHOe coeAuHeHue OCTbIBAET, OHO Y>Xe MOMHOCTbLIO FOTOBO K aKCcnyataunn.

PP-R Tpy6bl 1 UTUHIM COEQUHSIIOTCA B OCHOBHOM [BYMsi METOAAMM: C MOMOLLbIO pe3bOO0BbIX COEANHEHWI Y C MOMOLLIbIO CBapHOTO
coeanHeHus. CBapHble CoeiMHeHNs 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 ceapke PP-R Tpy6bl
N (PUTUHIN COELMHSIIOTCSI C MOMOLLbIO AN Y3MOHHOM CBapku. B 0CHOBE CBapku 3aroXeH NpUHLUMM NaBneHns OCyLLEeCTBASIEMbIA NyTeM
HarpeBaHusi BHELLIHEW NOBEPXHOCTY CBapvBaeMow TpyObl M BHYTPEHHEN NOBEPXHOCTU mnTuHra. Mocne pasorpesa Tpyba BCTaBNseTcs B

uTKHI, 06pa3ys eguHoe HepasbopHoe coeauHeHne. Takoe coefMHeHne CTONMb Xe HagexXHo, Kak 1 cama Tpyba.

[Ins kayecTBEHHOW CBAPKM HEOOX0ANMO, YTOOLI TpyGa HY)XHOW ANMHBI ObiNla oTpe3aHa nog NPsIMbIM YroM, KOHeL, TPYObl U PUTUHT JOMKHbI
ObITb YMCTbIMU. CHavyana Hy)XHO yCTaHOBUTb TopeL, TPyObl, a Takke (OUTUHT B cneuuanbHble Hacagku Ans CBapoYHOro arnnaparta v HarpeTb
0o 260°C. lMNMocne 4ero Hago CHATb AeTanu ¢ annapaTta U COeaAMHUTb ApYr ¢ ApyroM 6e3 ckpyyunBaHus. Tak kak CBapMBaeMble YacTu COCTOAT
13 OZHOro MaTepuvarna — NonuNponuIeHa, OHU CO3AatT KPenkoe OAHOPOAHOE COeAMHEHME, YTO SBMSIETCS rapaHTOM NPOYHOCTU U OTAIUYHOTO

KayecTBa pesyrbrara CBapKu.

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

OunameTp TpyObI Bpewms HarpeBa Bpems coeauHeHus Bpems oxnaxaeHus Fny6uHa cBapku
(mm) (cek) (cek) (MuH) (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

Onametrp 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 CoeanHeHne mygtbl U TpyO6HI

PP rHespo HarpeBaTtenbHbll anemeHT PP tpyba
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e N3onauusa TpyO

MonunponuneHoBbie TPyObl TPEOYIOT MEHbLLEN U30NALUK MO CPAaBHEHMIO C APYTUMY TUnamu Tpyb npu Tex xe ycrnoBusx. B oBbl4HbIX
ycnosusx PP-R Tpy6bl npu ncnonb3oBaHnn B MOMELLEHNAX He TPeOYoT AONOMHUTENBHOW M30MSLUnn. TeM He MEeHee, B XONIOQHOM U XapKoM
Knumarax TpebyeTcsa HekoTopasi U30NAUMS NS 3aLUMTbl OT BbICOKOW TEMNepaTypbl U 3amep3aHusi. ITo NO3BONSET 3almUTUTL TPYObl OT Takux
oTpuLaTenbHbIX (akTopoB, Kak CoNHeYHoe ynbTpadroneToBoe UsnyyeHue, OXAEBbIE U CHETOBbIE OCaAKN. Kak COMHEYHbIN CBET, AOXKAb U

cHer. Ewe ogHum npenmvyLiecTsOM U3ONALNOHHOIO CIoAa ABNAETCA 3almTa pr6bl OT MexXaHU4YeCKnX yaapos.

O6wume TpeboBaHUuA

W3onsiumsi Tpy6 AorkHa GbiThb BLIMOIHEHA C YYETOM CreayoLLEro:
a) cobnrogeHne obs3aTernbHbIX TPeGoBaHUi, HaNPUMEP, KOMOMMYECKO GE30MacHOCTU Matepuana u3orsiLmMm, a TaKke Apyrvx TpeGoBaHui 3akasquka
6) crnov N3oNSLMOHHOIO MaTepuarna AOMKEH HaAeXHO 3alumLLaTh OT Braru

B) V30MALMOHHBIN MaTepuan JormKeH obecneynBatb 3awmnTy pr60I'IpOBO,D,a OT HeXenaTeslbHbIX TenonoTepb.

TennonsonsiLUMOHHbIN 3EKT B OCHOBHOM 3aBUCUT OT TOMLLMHbI U30MSILMK, €€ TENSIONPOBOAHOCTU, M BO3pacTaeT NponopLMoHanbHO
Temnepatype Bofbl B Tpy6e. TennonsonupytoLime CBOMCTBA U30MALMIU CHUXKAIOTCS, ECIM OHA BraxHas!.

Ecnu TpyGonpoBoga ans XornoAHon Bofdbl HENPaBWbHO M30MIMPOBaH My GbIM MCNONb30BaHbl HEMOAXOASLWME MaTepuarnsl, B Croe U3onauum
1 Ha NOBEPXHOCTU TPYObl MOXET 0O6Pa30BbLIBATLCS HEXernaTenbHbIl KOHAEHCaT, NO3TOMY ANs U30NSLMKM CrieayeT Ucnonb3oBaTbh Matepuarnbl ¢
rMAPOU30NMPYIOLWMMU CBOWCTBAMU.

Ecnu TpyGonpoBoa pacnonoXeH B XONOAHOM KMMMaTUYeCKON 30He, TAe CyLLEeCTBYET BbICOKUI PUCK 3aMep3aHuns Bogdbl B Tpybax, crnegyeT
YUYUTBIBaTb, YTO €CN BOAOMNPOBOA HE HAX0AMTCSl B pabodeM COCTOSIHUM, U30NSALUSt He BCeraa MOXeT NpefoTBpaTUTb 3amMmep3aHne Boabl B
cucteme.

B atux ycnosusax, npn OTKN4YeHU sogonposoaa, Heobxognmo npuHMMaTb Mepbl No c6pocy BOAbl U3 CUCTEMbI U ee AOSMKHON 3aluTe.

3awmTa XonogHOM BoAbl OT Tenna M KoHAgeHcara.

Tpy6onpoBofbl ¢ XONOAHOW BOAON A0MKHbI ObiTh HAAEXHO 3aLLMLLEHBI OT UCTOYHMKOB TEMNA U NOBbILLIEHHOW BNAXHOCTU. (HanpumMep, ropsiyme
TpyObl, AbIMOX0Abl, KOTIbI). ECM 9TO HEBO3MOXHO, Toraa TPyObl AOMKHbI ObITh N30NMPOBaHbLI Tak, YTOObLI XOnoAHas BoAa He HarpeBanach.
TonwuHa nsonsiumm, ykasaHHas B Tabnuue A, 4OMMKHa UCMONb30BaTbCS, B XUMbIX MOMELLEHNAX NPU HOPMaIbHbIX YCIIOBUSX 3KCMyaTauumn.
Cneuudukaumm B Tabnuue A, Taioke NpMMeHNMbl TaM, rae 3awmuta oT KOHAeHcaTa Ha BHELLHeN NOBEepXHOCTM U3onsumm, npegnonaraet
Temnepatypy Bogpl 10 ° C.

3awymta oT KoHAeHcaTa He Tpebyetcs, ecnu Tpyba cHabxeHa AonoNHUTENbHOW 060n0YKol (HanpUMep, KaHarnbHble TPyObl).

Ta6bnuua A - PekomeHayemMas MMHUManbHas TosMWMHA U3onsuuu Anst Tpy6 ¢ xonogHon Boaom

PacnonoxeHune Tpy6 T: j;u;g:g ;:_‘7":';"1"
OTKpbITblE TPYObI, B HEOTaNNMBaeMoOM NOMeLLEeHNM (Hanpumep, noaean) 4 Mmm
OTKpbITblE TPYObI B OTaNIMBaeMom nomeLLeHum 9 Mm
KaHanbHble Tpy6bl (TONbKO XonoAHasi Boaa) 4 MM
KaHanbHble Tpyb (ropsivas u xornogHasi Boga) 13 Mm
YekaHHble Tpybbl, CTOSIKM 4 Mm
Tpybbl B HULLE CTEHbI, PAAOM C ropsyumu Tpybamm 13 Mm
Tpybbl Ha 6eToHHOM nony 4 Mm

* Inst Apyrux 3Ha4eHni A - (TennonpoBOAHOCTb), TOMLWMHA AOIMKHA GbITb NoMyYeHa nyTeM npeobpasoBaHus, Ha ocHoBe Tpyb AnameTpom 20 MMm.




e TennousonAauua Tpyo ¢ ropAvYen Boaoun

PekomeHgauun no Tennomsonauum pr6 n d)IATMHI'OB, a TakK xe no 3Heproc6epe>KeHwo 1 TENNOBOW 3aLUNTbI TEXHUYECKNX yCTpOI;iCTB B

30aHUAX.

Tabnuua B - MMHMManbHas TonwuHa u3onsauum ans Tpyo6 ¢ ropsiuen Bogomn

JuHmAa - marnctpansb

Tun TpyObI / hUTUHIM

MuHumansHas TonwmHa U3onsaumm npu
TennonpoBOAHOCTH
A=0.035BT/m*K

1 BHyTpeHHUI agnameTp A0 22 MM 20 mm
2 BHyTpeHHU guameTp 6onee 22 mm A0 35 MM 30 Mm
3 BHyTpeHHuIn gnametp ot 35 mm go 100 mm To e, YTO BHYTPEHHUI AnameTp
4 BHyTpeHHU guameTp 6onee 100 mm 100 mm

TonwwuHa nsonsaumm

BHelwHun gnametp, Tonwu-

Heobxogumas TonumHa

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

Ha CTeHKU A=0.035B1/m * K
20x3.4 mm 20 Mmm 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 U30MALMN Ha BraxHble TPyObl.
Mpu nNpoknaake nof 3emreit TpyGbl 4OMKHbI ObITb M30NMPOBaHbI.

Boga B nog3eMHbIx TpybonpoBoaax noABepraeTcsi PUCKy 3arpsi3HEHNs1 CTOYHbIMU Bogamu. Ecnv pacctosHue mexay Tpy6amu He npeBbiwaert 1
M., TPyObl C NUTLEBOW BOAOK, AOMKHbI ObITb MOMOXEHbI BbiLle, YeM TPyObl CO CTOYHLIMM Bodamu. MUHMansHoe paccTosiHne mexay Tpybamu
C MMTLEBOW BOAOW U ApyruMn Tpybamu LOMKHO coCTaBnsATb He MeHee 0.2 M. Ecnn 39To paccTosiHne He MOXET ObITb BblgepkaHo, Heobxoanmo

NPUHATH 3aLUMTHbIE MEpPbI (HanpUMep: Npoknagaky Tpy6bl B OTAENbHOM KaHane).

TpyObl, BCTPOEHHBIE B CTPOUTENbHBIE KOHCTPYKLMM, (CTEHBI U MOM), AOMKHbI ObITh HAaANEXaLMM 06pa3oM 06GepHYTLI UMW MOKPLITLI, AMst TOro,

4TO pr6bl N CTPOUTENbHbIE KOHCTPYKUNN HE HaXoAUINCb B MPAMOM KOHTaKTe.

o MeTOD,bI nMcCnNnbiTaHn
Co6paHHbIV TpyGonpoBoa AOMKeH ObiTh 3anofIHEH YMCTON BOAOV ANS yAaneHus BO3AYLIHbIX MPOGOK.

l'apaBnnyeckve UcnbITaHWs JOMKHBI NPOBOAMTLCS B ABa aTana. [NepBas ctagmst — 3T0 UCMbITaHWS NepudepuitHbIX pasnenos CUCTEMBI,

HanpumMep, AN Toro, 4ToGbl NPOBEPUTL TPYObI 1 (PUTUHIY BO BMAXHBIX MOMELLEHUSIX.

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

cnenos nNpoTeyek.

B) BTopas ctagusa gomkHa Cpasy cnenoBaTtb 3a nepBou 1 NpoomkaTbcs 2 yaca 6e3 nepepbiBOB. B TeyeHue atoro BpemeHu

HeobxoanmMo npoBepuTb, NOHU3UNOCH NN AaBleHne 6onbLe yem Ha 0.2 6apa, N HET N NPU3HaKOB Te4n Ha pr60nposo,u,e.
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Nn rpy6a PN-10

e [lonunponunneHoBble TPYObI

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

Nn rpy6a PN-20

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

A\

od

AX




e [lonunponunneHoBble TPYObI

MM rpy6a PN-20 apmupoBaHHaA 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

MM rpy6a PN-25 apmupoBaHHasA CTEKNOBOSIOKHOM -

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

od
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MM rpy6a PN-20 AL OXY -SuperOXY

e MonunponuneHoBbie GPUTUHIN

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

MM rpy6a PN-25 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

NN o6BogHasA ckoba

e [lonunponuneHoBble PUTUHIN

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
NN o6BoaHOE KOJNIeHO

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

od

)




e [MlonunponuneHoBble PUTUHIU

MM yronbHuk 45°

Kop Pasmepbl (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 61.5 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
MM yronbHuk 90°

Kop Pasmepbl (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 48.5 505 30
3212-elb-630000 63 63 61.5 62 16
3212-elb-750000 75 75 735 70 16
3212-elb-900000 90 90 885 80 4
3212-elb-110000 110 110 108.5 94 2
MM yronbHuk 45° BH./Hap.

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

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

ed2

od1
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e MonunponuneHoBbie GPUTUHIN

MM TponiHMK nepexopHon

Kop Pasmepbl (Mm) ad1 2d2 @d3 Kop.
3212-ti0-202520 20x25x20 19 24 19 200
3212-tio-252020 25x20x20 24 19 19 200
3212-tio-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 50x40 x50 48.5 39 48.5 30
3212-ti0-632063 63 x20x63 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 61.5 16
3212-tio-752075 75x20x75 735 19 73.5 10
3212-tio-752575 75x25x75 735 24 73.5 10
3212-tio-753275 75x32x75 735 31 73.5 10
3212-tio-754075 75x40x75 735 39 73.5 10
3212-tio-755075 75x50x75 735 48.5 73.5 10
3212-tio-756375 75x63x75 735 61.5 735 10
3212-ti0-906390 90 x 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

od1

od3



e [MlonunponuneHoBble PUTUHIU

MM TponiHMk

Kop Pasmepbl (Mm) ad1 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
nn myéra

Kon Pazmepbl (Mm) @d1 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 920 88.5 38 79 16
3212-muf-110000 110 108.5 42 86 6
NN my¢ra nepexopgHan

Kop Paszmepbl (Mm) ad1 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

od1

- [od1
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e MonunponuneHoBbie GPUTUHIN

MM peayxuymna

Kop Pasmepbl (Mm) ad1 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 40 x 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 50 x40 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 75 735 32 85 16
3212-rdc-110630 110x63 61.5 28 92 16
3212-rdc-110750 110x 75 735 32 95 16
3212-rdc-110900 110x 90 88.5 38 95 12

od2



e MonunponuneHoBbie GPUTUHIN

MM yronbHukK nepexoaHon 90°

Kop Pasmepbl (Mm) @d1 @d2 L Kop.
3212-elr-252000 25x20 24 19 37 250
3212-elr-322500 32x25 31 24 45 150
MM naTepHuK

Kon 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
MM xpectoBuHa

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
MM xpectoBuHa

Kop Pasmepbl (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
3212-cdl-402500 40 x 25 24 39 68 60

N

-1 |od

od2

 Joan
zzm%

[T

od2
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e MonunponuneHoBbie GPUTUHIN

MM yronbHMK KOMOGVMHVNPOBaHHDIN C KpenseHnem BH.

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

MM yronbHNK KOMOGMHVPOBaHHDbIN C KPenieHnem Hap.

Kop Pazmepbl (Mm) @d1 E L Kop.

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

MM yronbHMK KOMGMHNPOBAHHbIN C KpenieHnem

Kop Pasmepbi (Mm) @d1 E L Kop.

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

MM gBOMHON YronbHUK ANA rmbKon noaBoOAKN

Kon Pazmepbl (Mm) @d1 E L Kop.
3222-btt-200b00 20x 1/2" 19 15 91 20
3222-btt-250b00 25x1/2" 24 17 91 20
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e MonunponuneHoBbie GPUTUHIN

MM komnnekT gna cmecntens -
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 -

NN komnnekr gna cmecntensa (Hosaa mopennb)

m -

Kop Pasmepbi (mm) @d1 E L Kop.
3222-bat-200b05 20x 1/2" 19 15 183
3222-bat-250b05 25x1/2" 24 17 183

YronbHNK KOMOGVIHNPOBAHHDIN BH.

40 (

Kop Pasmepbl (Mm) @d1 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 25x3/4" 24 17 37 80

3222-efo-320c00 32x3/4" 31 19 49 45 gL
3222-efo-321000 32x1" 31 19 49 30 W s,
3222-efo-401a06 40x11/4" 39 22 49 16
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e MonunponuneHoBbie GPUTUHIN

YronbHUK KOMOGMHNPOBAHHbIN Hap.

Kon Pazmepbl (Mm) @d1 E L Kop.

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

3222-emo0-200c00 20 x 3/4" 19 15 50 75

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

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

3222-emo-320c00 32x3/4" 31 19 64 45 Ger
3222-emo-321000 32x1" 31 19 64 30 i
3222-emo-401a06 40x11/4" 39 22 64 14

TPOMHNK KOMOVHVPOBaHHDbIN BH.

Kop Pasmepbi (mm) @d1 E L Kop.
3222-tfo-200b20 20x1/2"x20 19 15 36 100
3222-tfo-200c20 20x3/4"x 20 19 15 36 60
3222-tfo-250025 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 B
3222-tfo-321032 32x1"x32 31 19 49 30 o
3222-tfo-401a40 40x11/4"x40 39 22 49 14 :' "!
\
)

TpOMHUK 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 -
3222-tmo-321032 32x1"x32 31 19 65 20 ¥
3222-tmo-401a40 40x11/4" x40 39 22 65 12 L

(T b ]




e MonunponuneHoBbie GPUTUHIN

My¢dTa KOMOMHNPOBaHHAsA BH. "

Kop Pazmepbl (Mm) @d1 E L Kop.

3222-nfo-200b00 20x 1/2" 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 25 x 3/4" 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 25x3/4" 24 17 47 100

3222-nmo-320b00 32x1/2" 31 19 47 60 |
3222-nmo-320c00 32x3/4" 31 19 47 75 . 1
3222-nmo-321000 32x1" 39 19 47 45 1

Hunnenb kom6uHMpoBaHHbIN ¢ PE-X coegnHeHnem

Kon Pazmepbl (Mm) @d1 E L Kop.

3222-nmt-200b16 20x 16 20.5 15 68 200

My¢Tta KoOM6MHMpoBaHHasA ¢ PE-X coeguHeHnem

Kop Pasmepbl (Mm) @d1 E L Kop.

3222-nfo-200b16 20x 16 19 15 60 120

Hunnenb KOMGMHNPOBaHHDbIN Hap.

Kop Pazmepbi (Mm) @d1 E L Kop.

3222-nmo-200b01 20x1/2" 20.5 15 65 100
3222-nmo-250c01 25 x 3/4" 255 17 68 80
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e MonunponuneHoBbie GPUTUHIN

My¢Ta KOMOMHMpPOBaHHAA NOA K/IOY BH.

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
3222-nfo-752b06 75x21/2" 735 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
My¢Ta KOMOMHNpPOBaHHaA NOA KJOY Hap.

Koa Pazmepbi (Mm) ad1 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 63x2" 61.5 28 101 8
3222-nmo-752b06 75x21/2" 73.5 32 103 6
3222-nmo-903006 90 x 3" 88.5 38 132.5 8
3222-nmo-110406 110x 4" 108.5 42 146.5 3
LUTyuep KOMOMHNPOBaHHDIN C HAKUAHON ramnKkom

Koa Pazmepbi (Mm) ad1 E L Kop.
3252-tnf-200c00 20 x 3/4" 20.2 15 525 150
3252-tnf-251000 25x1" 25.2 17 58 200
3252-tnf-321a00 32x11/4" 322 19 70 125
LLityuep KOMOMHMPOBaHHbDIN C HAPYKHOI pe3b6on

Kon Pasmepbi (Mm) ad1 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

YronbHVK KOMGVMHVPOBAHHDbIN C HAKUAHO ranKkom

Kon Pazmepbi (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
Myd¢Ta KOMOMHNPOBaHHAA C HAKUAHOW rankom
Kop Pasmepbl (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 25x1" 24 17 49 60
3222-tun-321000 32x1" 31 19 55 60 <
3222-tun-321a00 32x11/4" 31 19 55 50
TPOMHNK KOMOMHNPOBAHHbIN C HAKUAHOW rannKkom
Kop Pasmepb! (Mm) @d1 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 fr——
3222-tut-321a00 32x11/4"x32 31 19 49 20

A -

)

-
N
o

MM o6paTHbIf KNanaH
Kop Pasmepbi (mm) @d1 E L Kop. i (
3222-cvI-0b0000 20 19 15 58 150 & A g‘
3222-cvl-0c0000 25 24 17 61 100 2 \!54
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e MonunponuneHoBbie GPUTUHIN

MM ¢unbTp BH./BH.

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-f1t-320001 32 31 19 107.8 25
NN éunbTp BH./Hap.

Kop Pazmepbi (mm) @d1 E L Kop.
3222-ft-200000 20 19 15 77 80
32221t-250000 25 24 17 85 50
3222-f1t-320000 32 31 19 117 25
NN ¢unbTp BH./BH. nnomo6uMp.

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
NN ¢unbTp BH./Hap. nnom6mp.

Kopg Pazmepbl (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 MonunponuneHoBbie GPUTUHIN

NN ¢unbTp BH./BH. NIOMOUP. 3KOHOM.

Kop Pa3smepbi (Mm) @d1 E L Kop.
3222-fls-200003 20 19 15 803 80
3222-fls-250003 25 24 17 100.3 50
NN ¢unbTp BH./Hap. N1IOMOGUP. 3KOHOM.
Koa Pazmepbl (Mm) @d1 E L Kop.
3222-1s-200002 20 19 15 80.3 80
3222-s-250002 25 24 17 100.3 50
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e MonunponuneHoBbie GPUTUHIN

MM KpaH waposon

Kop Pazmepbl (Mm) @d1 E L Kop.
3242-vlb-200003 20 19 15 525 40
3242-vlb-250003 25 24 17 525 35
3242-vlb-320003 32 31 19 56.5 20
3242-vlb-400003 40 39 22 62 15
3242-vlb-500003 50 48.5 24 90 8
3242-vIb-630003 63 61.5 28 93.5 5
3242-vIb-750003 75 73.5 32 93.5 5

MM KpaH wapoBon NoA WTYKaTYPKY

Kopg Pazmepbl (Mm) @d1 E L Kop.
3242-vlb-200002 20 19 15 70 30
3242-vlb-250002 25 24 17 79 25

KpaH wapoBoil KOMOMHVNPOBAaHHbIN BH.

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

KpaH wapoBoil KOMOMHNPOBaHHbDIN Hap.

Kon Pasmepbl (mm) @d1 E L Kop.
3242-vlb-200b05 20x 1/2" 19 15 68 40
3242-vlb-250c05 25 x 3/4" 24 17 79 30

F



e MonunponuneHoBbie GPUTUHIN

NN kpaH waposo nonynpoxoaHon (6abouka)
Kop Pasmepbl (Mm) @d1 E L Kop. @
3242-vim-200001 20 19 15 595 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 mr
3242-vim-320002 32 31 19 74 35 '
MM KpaH wapoBon NoaynpoxogHon @
Kon Pasmepbi (Mm) @d1 E L Kop. = - o
3242-vim-200000 20 19 15 63.5 80 .w;.:;;';-_
3242-vim-250000 25 24 17 73 60 \
3242-vim-320000 32 31 19 86.7 35

B |
KpaH wapoBon KOMOMHNPOBaHHDbIN BH. NOA K04 @ L
Kop Pasmepbl (Mm) @d1 E L Kop.

3242-vIb-321104 32x1" 31 19 96.5 15
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KpaH wapoBoil KOMOMHNPOBaHHbIN coeA. "amepuKaHKa"

e MonunponuneHoBbie GPUTUHIN

Kop Pazmepbl (Mm) @d1 E L Kop.
3242-vIr-200b00 20 x 1/2" Kuresel 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 wapoBow yrnoBoin KOMOMHNPOBaHHbIN coep,.
"amepukaHka"

Koa Pazmepbi (Mm) ad1 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" Kuresel 24 17 38 40
3242-vre-250c00 25 x 3/4" Kuresel 24 17 38 30
BeHTunb (pagnaTopHbIN) KOMOMHMPOBAHHDbIN COeA.
"amepukKaHka"

Kop Pasmepbi (Mm) ad1 E L Kop.
3242-vsr-200b00 20 x 1/2" Salmastrali 19 15 50.5 40

BeHTunb yrnoBom (pagnaTopHbIil) KOMOMHNPOBAHHDbIN
coep. "amepukaHka"

Kop

Pasmepbi (Mm)

@ad1

Kop.

3242-vse-200b00

20 x 1/2" Salmastrali

19

15

52
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YronbHUK KOMOMHNPOBaHHbDIN C coeA. "amepuKaHKa"

Kop

Pazmepbi (mm)

@ad1

E

L

Kop.

3222-tre-200b00

20x 1/2"

19

15

67.5

80




e MonunponuneHoBbie GPUTUHIN

MM BeHTUNb NOA WITYKATYPKY pyyKa Xpom

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
MM BeHTUNDb NOA WITYKATYPKY py4YKa Xpom cneu,.

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
MM KpaH WwapoBoi ¢ ABYXCTOPOHHUM pa3bEéMHbIM
coefinHeHNEeM

Koa Pazmepbi (Mm) R" ad1 @d2 Kop.
3242-vlb-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-vIb-500005 50 11/2" 48.5 48.5 5
MM KpaH wapoBou ¢ pa3bEMHbIM COeIHEHVEM

Koa Pazmepbl (MMm) 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 GPUTUHIU

MM KkonnekTop B KOMNNeKTe

Kop Pasmepbi (mm) Kop.

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

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

932-set-1400420 4 BbiIxoAa 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 O 3

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

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

MM Bentunob

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

MM KpaH wapoBon ANA CTUPaNbHbIX MAaLLNH

Kop Pasmepbl (Mm) R” Kop.

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

Myd¢Ta pasbeMHas KOMOGMHUPOBAHHAA

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
NN ¢nanewy n BTYNKa

Kop Pasmepbl (Mm) Kop.

3222-51s-500000 50 20

3222-5ls-630000 63 15

3222-sls-750000 75 10

3222-51s-900000 90 9

3222-sls-110000 110 6




e MonunponuneHoBbie GPUTUHIN

My¢dTa KOMOMHNPOBaHHasA pa3b&éMHas BH. 3KOHOM.

Kop Pasmepbl (mm)  @d1 E Kop.
3272-tuf-200b00 20x 1/2" 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
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 75x21/2" 735 32 6
3252-tuf-903000 90 x 3" 88.5 38 3
3252-tuf-110400 110x 4" 108.5 42 2

Myd¢Ta KOMO6MHNPOBaHHAA pa3bEéMHAA Hap. 3KOHOM.

Kon Pazmepbi (Mm) @d1 E Kop.
3272-tum-200b00 20x 1/2" 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

T B

od1

e
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e AKceccyapbl

Fidl

MM 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 40 x 42 40.5 2000

3592-bck-505201 50x52 50.5 1500

MM onopa aBoniHanA

Kop Pasmepbl (Mm) ad1 Kop.

3592-bck-160000 16x16 16 3000

3592-bck-202200 20x 22 205 2500

3592-bck-252700 25x27 255 2000

3592-bck-323400 32x34 325 1000

MM 3arnywka

Kop Pasmepbl (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

MM 3arnywka Hap.

Kop Pasmepbl (Mm)  AA L Kop. A4

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

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

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

MM 3arnywka yannHeHHan

Kop Pasmepbl (Mm)  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

Hacaakm K cBapoyHOMy annapary

Kop Pasmepbi (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

3auncrTka ana Tpy6bl

Kop Pasmepbl (Mm) Kop.
3292-shv-202500 20x25 1
3292-shv-324000 32x40 1
3292-shv-506300 50x 63 1
3292-shv-759000 75x90 1
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OCHOBHbIe TpeboBaHNA NPU MOHTAaXe NOJIMNPONUNEHOBbIX
Tpyo n coutuHroB

Wcnonb3ayiiTe AN yCTaHOBKU TOMbLKO YNCTbIE TPYObI 1 PUTUHII.

W3Beraite nonagaHns NPsiMbIX COMTHEYHbIX fydeit Ha TpyBbl U puTuHM. 3awmiaiTte TpyGbl OT TBEPAbLIX M OCTPbLIX NpeaMeToB. He

ncnonb3ynte AedekTHble TPyObl ANa YCTaHOBKM.
[nsa rmbkm TpyObl ncnonb3ynte ropaynii Bo3gyx. Hukoraa He nonb3ymtecb OrHEM Npu HarpeeaHuu Tpyobi.

P93Ky, nposoguTe nepneHgukKynapHo K ocun pr6bl COOTBETCTBYHOLNM HOXHULAMU, HE V|CI'IOJ'Ib3yl7ITe Apyrue octpble npegMeTbl, KoTopble

MOTYT BbI3BaTb 3arpsi3HeHue B Tpybax.

OTmeuvaiiTe rnyobuHy cBapku TpyGbl nepes Hayanom CBapku.

Mpw ceapke Tpyb UCMonbayiTe TEXHUYECKE NapameTpbl (TemnepaTypa, Bpems Harpesa, 1 Ap.) ykasaHHble B KaTanore npoussoauTens
BawyaiTe TpyObl U UTUHMN OT 3aMep3aHns — 3TO MOXKET NPUBECTU K UX AecopMaLinu.

Mocne yaaneHusa antoMMHNUEBOTIO CIosA yaOCTOBEPLTECH, YTO 3a4uMLLeHHaa NOBEPXHOCTb YNCTaA N Ha HeW HET antMUHKs,, MHave 310

MOXET Bbl3BaTb NMPOTEYKY COeAUHEHNA.

Mpyu MUHYCOBbIX TEMMepaTypax NoNUNPoONuIeHoBble TPY6bl 1 (OUTUHIM CTAHOBATCS XpynkuMu. 3alumiwaiite TpyGonposog oT

3aMopaxnBaHuA.

WcnonbayiTe dyM-neHTy Ans npeaoTspalleHns npoTedek Npu MoHTaxe pe3bGoBbIX KOMGUHMPOBaHHBLIX (OUTUHIOB.

* Bce PP TpyGbl 1 ouTUHIM AOCTYNHBI B 6enom/cepom/3eneHom ugete

* HomuHanbHoe AaBnexnne PN25 ans couTuHroB.

+ KonunuecTBo B ynakoBke MOXeT ObiTb M3MeHeHO 6e3 NpeaBapUTENbLHOTO YBEIOMIEHNS.
+ ToBap OT NPOM3BOAMTENS NOCTYNAEeT yNakoBaHHbI B KOPOGKM



kalde

ONTUMAINbHbLIA BbIEOP

[apaHTUMHbIE 00A3aTENbCTBA

AnAa nHctannaumm BogonpoBofHbix cuctemax «Kalde» ¢ PPR Tpybamun n ¢putuHramm
(MpogykT nnu MpoayKTbl)

MpopykTbl KomnaHuy «Kalde Klima Orta Basinc Fittings ve Valf Sanayii A.S» ("Kalde") nponsBoaaTca B COOTBETCTBUM C MEXAYHAPOAHBIMU
CTaHAapTaMy 1 COOTBETCTBYIOT eBponeiickum Hopmam DIN. DTa orpaHunuyeHHas rapaHTVsA NpefycMaTpvBaeT, UTO, COMMacHO CreAyoLmx
orpaHuyeHn; Kaxapin npoaykt «Kalde» 6yneTt nuiweH fedeKToB B N3roTOBNEHWU 1 B MaTepuanax 1 bygeT cootBeTcTBoBaTh B cneundukauymm Kalde
[J17 KOHKPETHOTO NpogayKTa. B TeueHun natraecatu (50) neT € Aatbl NOKYMKY Bbl UMEETE UCKITIIOUMTENIBHOE NPABO, 3aMEHNTb U OTPEMOHTIPOBATL
fedekTHbIn npofykT. Ecnn Kalde He B cOCTOAHUM OTPEMOHTUPOBAaTb UMW 3aMEHUTb, AepeKTHbI MPOAYKT, KOTOPbI, OXBAaTbIBAETCA HACTOALIEN
orpaHuyeHHo rapaHTren, To Kalde 0653aHO BO3MeCTUTb LieHy NMOKYMKW NPOAYKTa B TEYUEHUN PasyMHOrO BPEMEHN.

[laHHaA orpaH1YeHHas rapaHTVA OXBaTbIBAET TONIbKO AepeKTOB, KOTOPble BO3HUKAIOT B pe3yfibTaTe HOpMarnbHO SKkcnnyataumu, Kalde He
HeceT OTBETCTBEHHOCTM 3a Jilobble fAepeKTbl, KOTopble Obiny Bbi3BaHbI 6€3Haf30PHOCTBIO, TPEHEOPEXKeHMEM, 3710yNnoTpebieHe, HAaCUITMEM, NTIOXVIM
1 HemnpaBWIbHbIM ObpalleHrem ntoboro nuua nnu aboro apyroro kpome Kalde, BKoyas HO He OrpaHMUMBasACh HEMPaBUIbHOWN YCTAaHOBKON v
TECTVPOBaHWA, HEAOCTaTKaMU KOHCTPYKUMIA WAW  TeXHUYecKue TpebOoBaHUA MOMb30BaTens, HeyAOBNETBOPUTENbHBIMA MPUNOKEHNAMY,
MCMoNb30BaTh B COYETaHUN C HECOBMECTVMbIMU MaTepUanamul, KOHTaKT C arpeccBHbIMY XMMUYECKMM BELLECTBaMK, B pe3yibTaTe 3aMopaxnBaHua
WM neperpeBa XUAKOCTEN B MPOAYKTe 1 Moo ApYrovi XanaTHOCTV WU HEeMpaBWIbHOTO MCMONb30BaHWUA NpoayKTa. [laHHas orpaHuuyeHHas
rapaHTusa JomkHa OblTb HeleNCTBUTENBbHOW, €CNIN NPOAYKT OyaeT GYyHKLMOHMPOBaTb AOKHBIM 06Pa30oM B pe3yfbTaTe Kakoro-Hubyab popc-maxkopa
(3emneTtpaceHns, HaBofgHeHVe U T.j.).JJaHHaA OrpaHWuYeHHas rapaHTVA TakkKe CheLuanbHO WCKMIoYaeT HEeWCnpPaBHOCTY, WAV MNOBPEXAEHUS,
nonyuyeHHble B pesynbTaTe Noxapa, repMeTn3aLmmn NNacTGULMPOBaHHbIM BUHUIOM, YLLep6, HaHECEHHDI OLLMOKOW UM HEBPEXHOCTLIO HUKOMY
kpome Kalde nnu pedekTbl, KoTopble BbI3Banu fobble MPOAYKTbI, KOTOPbIE ObiNM U3MEHEHbI GU3NUECKUM VNN PUANYECKUM NLom Kpome Kalde.
MpopykTbl Kalde gomkHbl 6bITb UCMONB30BaHbl B COOTBETCTBMM C WHCTPYKUMAMY, HOPMamu, NpaBunamMn 1 cTaHpapTamy, HecobniofeHne 3Tux
npaBui, aHHYNIMPYIOT AeCTBUE AAHHOMN OrpaHUYeHHON rapaHTuu. Kalde nmeeT eanHonnMyHoe 1 abconioTHoe NPaBo peLLaTh, PacnpoCTPaHAETCA n
orpaH1uYeHHas rapaHTVis Ha AaHHbI NPOAYKT.

Kalde fomkHO MMeTb pasymMHble CPOKM [ PEMOHTa WK 3ameHbl AedeKTHOro M3fenuvs, nocsie onpeaeneHns Toro, Yto AedeKTHbIN
NpoAyKT AelCTBUTENbHO CyllecTByeT. 3aMmeHa npoaykToB Kalde B pamkax orpaHuyeHHoON rapaHTiv 6yayT npor3BeseHa 13 HOBbIX U MPUrOAHbIX K
3KCnyaTauumn paboTocnocobHbIX AeTanel. [apaHTUA OTHOCUTCA K BOCCTAHOBNIEHHBIM WM 3aMEHEHHbIM V3[eNUAM Ha Mepuop OpuriHaabHON
rapaHTUV NN AeBAHOCTO AHEN C faTbl OTrPY3KN BOCCTAHOBIEHHOTO WM 3aMEHEHHOTO U3LeNKs, B 3aBUCMMOCTU OT TOTO, YTO NPOANNTCA AonbLie. ina
MoJsTlyYeHUA rapaHTNM KOHEYHbI NONb30BaTeNb JO/MKEH NPefOoCTaBUTb CYET NOKYMKU.

MonHan otBeTcTBeHHOCTL Kalde ansa noboro HemcnpaBHOro U3AENNA HU B KOEM Cllydae He JOMKHA NPeBbIWaTb CTOMMOCTb MOKYNKW A
fedekTHoro npopykta. Kalde He paeT HMKaKux rapaHTVi, BbIXOAAWMX 3a MpeAenbl AaHHOW orpaHuuyeHHow rapaHtun. Kalde cneumanbHo
OTKa3blBaeTCA OT BCEX APYrMX rapaHTWii, B OTHOLUEHUWM MNPOLYKTOB, BK/OuYas JioOble MogpasymeBaemble rapaHTUM TOBAPHOTO COCTOSIHUSA,
NMPUroAHOCTY, AN KOHKPETHOWN Lenu WAn yAOBNeTBOPUTENIbHOrO KauyecTBa. Hu npu kakux ycnosusx Kade wmnm ero moctaBwumku He 6yayT
OTBETCTBEHHLIMM 3a MPAMbIE, KOCBEHHblE, CrieunanbHble, CONYTCTBYIOLWMNE, KapaTeflbHble, HeCyLLeCTBEHHble MM KOCBEHHble YObITKKM, Hukakoe
TpeboBaHWe, NCK UK AeCTBUE He JOMKHbI ObiTb BbABMHYTHI NPoTnB Kalde 6onee yem uepes oavH rof nocne TOro, Kak NPOM3oLLIo CobbiThe
CBfI3aHHOE C NnpefbsB/ieHNeM McKa. Hrikakoe [OMONHeHWe N U3MeHEHMNEe KaKoro-nnbo YC/IoBUA K 3TON OrpaHMUYEHHON rapaHTUm He ABNSIOTCA
obazatenbHbiMy Anst Kalde ecnu He caenaHbl B NicbMeHHON Gpopme 1 He nofnvcaHHble KoopAanHaLMoHHbIM coBeTom Kalde Klima Orta Basing ve Valf
Sanayii AS..

[laHHas orpaHnYeHHas rapaHTUA TOIKYETCA 1 PErynMpyeTcs B COOTBETCTBUM C 3aKOHOAaTeNbcTBOM TypeLkol Pecny6nmku, 6e3 yuerta ero
KONMM3NOHHBIX HOPM. Bce cnopebl, BO3HMKaloLWWe 13, UM KacaloWwmnca AaHHON OrpaHUYeHHOW rapaHTUM AOSKHbI ObiTb paspelueHbl B Istanbul
Merkez Mahkemeleri(LleHTpanbHbix Cynax Crambyna), Typuus. Kalde He flaeT HMKaKux rapaHTuii Ha nsgenus, npoaaHHble B CLLIA n KaHape.

MPUMEYAHWE: Kalde HeceT oTBeTCTBEHHOCTb NO CTpaxoBomy nonucy PFO A.LL., koTopasa npepycmatpusaet 2,000,000EBPO exeroaHo,
UTOGbI MOKPBITL NIOOYI0 LPUANYECKYIO OTBETCTBEHHOCTL. [N CTPaxoBaHUA TPebyOTCA NpoLeaypbl, yTBEPKAEHHbIE Ha MeXAYHAaPOAHOM YPOBHE.
3TOT CTPaxoBOW NOMMC OTBETCTBEHHOCTYM 33 KaYecTBO BbiNyCKaeMoi NpoAyKLUMN He BKIIOYaeT B cebsl UCKU O BO3MELLEHNM YObITKOB, CieNaHHble B
CBA3U C NPAMO U KOCBEHHBIN MPOLAXKEN B CTPaHbI, Ha KOTOpble 6blIM HanoXeHbl sM6apro co ctopoHbl CLUA nnm ctpaHamu-uneHamm EC (Bkntouan
ctpaHbl OFAC). Kalde octaBnseT 3a coboi npaBo 3anpocuTb Ntobble AOMNOMHUTENIbHbIE AOKYMEHTbI, HEOOXOAVMbIE ANA YyTBEPXKAEHNA BO3MELLeHNA
yuiep6a.

Hactoawmin TekcT ABnAeTCcA NepeBOfOM C aHMMICKOro A3blka. B ciiyyae npoTnBopeuvs MONOXeHUN B NepeBefeHHOM BapuaHTe
MONOXKEHNAM B OPUrMHaNe Ha aHININCKOM A3blKe, OPUMMHANbHbIV TEKCT Ha aHITMIACKOM A3bIKE MMEET NMPUOPUTETHYIO CUITY.

Ceptudukatsl Ha npogykumio Kalde gna Poccuinckon Oepepauum n ctpaH TaMoXKeHHOro Coto3a pa3melleHbl Ha opuLmanbHOM caiTe

www.kalde.com
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