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Termronsonmmposanubie Tpyos1 Uponor

MpefHasHavueHb! AN1A MCNOMb30BaHWA B HAPYKHBIX BOAAHbIX TEMOBbIX Ce-
TAX (CETAX OTOMNEHWA, FOPAYETO BOAOCHAOKEHUA 1 CETAX TEXHOMOMMUECKIX
MPOLECCOB), TPAHCMOPTUPYIOLMX BOLY C TemnepaTypoi Ao 95 °C v faene-
Huem A0 1,0 MIMa, a Takke B CeTAX XONO[OCHAKEHVIA 1 BOAOOTBEAEHVA.

B EBpone TennovzonnpoBaHHble Tpyobl Uponor Mpor3BoaaTca Ha ABYX
3aBofax, B QuHnaHauK 1 fepmaHnm. OnbIT Npon3BoacTea bonee 20 neT.
[NocTaBkn B 30 CTpaH.

MpoyHas KOHCTPYKLUUA, COBPEMEHHbIE MaTepuasbl
M OpUrvHasbHble peleHns

Tennoun3onnpoBaHHble Tpy6onpoBoasl Uponor — 3To npeaBapuTenbHO
M30/IMPOBAHHbIE B 3aBOACKMX YCIIOBUAX MOMMMEPHbIE TPYObl C NeHo-
NONVMMEPHON TEMNOBON M30AALMEN. TpyObl M3roTaBAMBAIOTCA 13 CLUV-
Toro nonnatuneHa PE-Xa. Tennonsonauma BbINOIHEHA 13 BCMEHEHHOrO
ClMTOro nonuathneHa PE-X ¢ 3a KpbiTbIMU SUEiKaMU. 3aLUTHBIA rod-
PUPOBAHHbBIA KOXKYX (3aLMTHaAA 06010YKa) BbIMONHEH M3 NOAMSTUIEH]
BbICOKOW MIIOTHOCTU.

ACCOPTUMEHT Tennom3onnpoBaHHbIX TPyo Uponor BktoyaeT B cebs
ofHo- (Single), aByx- (Twin) 1 ueTbipexTpybHoe (Quattro) ncnonHeHne
B O[IHOM KOXKYXe, a TaKe BCe HeOOXOAVMbIE SN1EMEHTbI ANA OpraHm3aL/nm
OTBETBNEHWN, YASIMHEHWI, MPOXOAOB Yepe3 CTPOUTENbHbIE KOHCTPYKLMMY,
OKOHYaHN 1 ap.

CepTuduKatbl KayecTBa

B Hawew chepe aeatenbHOCTM 6€30MacHOCTb U AONTOBEYHOCTb MPO-
OYKUMM ABAAIOTCA peLuaoLmy GakTopamu, NOCKOMbKY Halln KAVEHTbI
XOTAT OblTb YBEPEHHbBIMW B aOCOMIOTHOM HAAEXHOCTN MpeafaraemMbix
Hamu peleHn. KaueCTBo NpoayKumnm 1 pewernin Uponor CoOOTBETCTBY-
eT TpeboBaHWAM MexxayHapoaHbIx cTaHaapTos: KIWA, 1SO, DINCERTCO,
CSTB, Peructpa Jinoaa, DVGW, TOCT P, MYC Poccum, TOCCAHHALI3OPA
Poccun. Bce 3aBoabl kopriopauumn Uponor nmetot ceptndurumpoBaHHble
Cuctembl MeHepxmeHTa KauecTBa, COOTBETCTBYOLiME TpebOBaHUAM
1SO 9001:2000 1 1SO 14001.

OcCHOBHbIle npenmyLiectea:

m  OTCyTCTBYET HEOOXOAMMOCTb B AOPOrOCTOAWEN U MOXapo-
OMacHOW CBapke.

m  TennousonupoBaHHaa Tpyba Uponor obnafaeT yHMKanbHbIM
CBOVICTBOM CaMOKOMMEHCaLmK, No3Tomy He TpebyeT ponosn-
HUTENbHbIX 3aTPAT NPK MOHTaxXe.

B Bce KOMMOHEHTHI TPpyObl UMEIOT Masblli YAENbHbIV BEC, He Tpe-
ByeTca cnelmanbHasa TEXHWKA, YTO CHVKAEeT 3aTpaThl Ha TPaHC-
NOPTVPOBKY 1 YKNaAKY.

B VicknounTenbHaa rmoKocTb TpyObl obecneunsaeT ObICTPYIO
YKNafKy Ha MecTe BbINONHEHWA paboT.

B MoHTaX TPyObl 1 COeAMHUTENBHBIX 3MIEMEHTOB OYeHb MPOCT
1 He TpebyeT Hannunsa Ha 0bbeKTe CreUnanbHOro MHCTPYMeH-
Ta, paboTatoLLero oT aneKTprUecTsa.

B Tennovi3onaums C 3aMKHY ThIMM AYENKAMLA HE HAMOKAET B Teye-
HIe BCero cpoka aKkcryatauum (BogonornotleHvie <19%).




Tpy6a Uponor Aqua

Tpyba Uponor Aqua npefHasHaueHa 4518 Hapy»KHbIX CEeTel ropsavero BofocHabxerus. Tpybel Uponor Aqua MOXHO MCMOb-
30BaTb TaKkXe ANA TPAHCMOPTUPOBKM XONOAHOM NUTbeBOW BoAbl. MNpoaykuma Uponor Aqua nmeeT aTTecTaumio M1MHUCTepCTBa
akonorum QuHnaHamnn Ne 50/61 21/95. Uponor Aqua COCTOAT 13 OfiHOW UK ABYX TPy6. MakcrmanbHble paboyve napameTpbl:

Tuake Pa0. +95 °C, Pyarc pab. 10 6ap (+70 °C/ 10 6ap / 50 ne). innHa Tpyod B byxTe 100-200 M.

Uponor Aqua Single

Uponor Aqua Single — oaHa Tpy6a B 0jHOM KOXyXe.

10 6ap / 70 °C / 95 °C

UPONOR AQUA SINGLE

Pasmep [nnHa, m ey YaenbHbil O6bewm, gy A By WwvpnHa Bec

ApTvKyn | v3onaumu, AViameTp AviameTp
dy x s/D, Mm LONyCKM BEC, KI/M /M OYXTbl, MM |  BYXTbl, KT

MM OYyXTbl, MM | OYXTbl, MM

28x4,0/140 200+2 1034180 42 13 0,31 2250 900 1350 260

32x4,4/140 200+2 1018118 39 14 042 2250 900 1350 280

40x5,5/175 200+2 1018119 58 24 0,66 2350 950 1850 480

50%6,9/175 200+2 1018120 53 2,7 1,03 2350 950 1850 540

63x8,7/175 200+2 1018121 46 32 1,63 2350 950 1850 640

75x10,3/200 10042 1018122 49 43 2,31 2450 1200 1400 430

90x12,3/200 10042 1018123 39 50 3,26 2450 1200 1400 500

\__110x15,1/200 10042 1036036 30 6,5 4,85 2450 1200 1400 650 )

Uponor Aqua Twin

10 6ap / 70 °C / 95 °C

Uponor Aqua Twin — fiBe Tpy6bl (MofatoLas 1 UMPKYAALMOHHAA) B OIHOM KOXYXeE.

UPONOR AQUA TWIN
Pasmep [nviHa, m O YnenbHbIN L7 B, WnpuHa | Bec byxTbl,
dux /D, Mu i ApTvKyn | v3onaumu, BeC, KT/ Obbem, /M | onametp | Onametp e~ o
MM OyXTbl, MM | OYXTbl, MM
28x4,0/18x2,5/140 200£2 1034185 24 14 0,44 2250 900 1350 280
32x4,4/18x2,5/175 200£2 1034186 46 23 0,55 2350 950 1850 460
32x4,4/28x4,0/175 200£2 1044014 46 2,5 073 2350 950 1850 500
40x5,5/28%4,0/175 200£2 1034187 41 2,7 0,97 2350 950 1850 540
40X5,5/32x4,4/175 200+2 1044015 41 28 1,08 2350 950 1850 560
50x6,9/32x4,4/175 200£2 1034188 31 31 1,45 2350 950 1850 620
50%6,9/40x5,5/200 100+2 1044016 32 32 1,69 2450 1200 1400 310
\_50x6,9/50x6,9 /200 10042 1044013 32 35 2,05 2450 1200 1400 350 )




Tpy6a Uponor Thermo

Tpybbl Uponor Thermo npeaHasHadeHsl ana cuctem otorneHus. Uponor Thermo coCcToAT 13 ofHOM Unv AByx Tpy6 13 CLINTO-
ro nonuatuneHa PE-Xa ¢ aHTMAnGdY31oHHbIM cnoem eval, Tennousonaumm ¢ 3akpbiTbiMK AYelikamy 13 neHononmnaTuneHa PE-X
M 3aWWTHOTO TFOQPUPOBAHHOIMO KOXyXa W3 MOAMITUIEHA BBICOKOW MAOTHOCTM. MakcumanbHble pabouve mnapameTpbi:
Tuake Pa0. +95 °C, Pyarc pab. 6 6ap (+70 °C/ 6 6ap / 50 neT). AnunHa Tpy6 8 6yxTe 100-200 M.

Uponor Thermo Single

6 6ap / 70 °C / 95 °C

Uponor Thermo Single — ofHa Tpy6a B OAHOM KOXYyXe.

UPONOR THERMO SINGLE

Pasmep [nviHa, m O YnenbHbIN Obbem, L[ B, WwvpnHa Bec

ApTvKyn | v3onaumu, AviameTp AViameTp
d, x s/D, Mm LOMyCKM BEC, Kr/m /M OyXTbl, MM | OYXTbl, KI

MM OyXTbl, MM | OYXTbl, MM

25x2,3/140 20042 1018109 42 1,2 0,31 2250 900 1350 240

32x2,9/140 200+2 1018110 39 13 0,50 2250 900 1350 260

40x3,7/175 20042 1018111 58 2,2 0,85 2350 950 1850 440

50x4,6/175 200£2 1018112 53 24 1,32 2350 950 1850 480

63x5,8/175 200+2 1018113 46 28 2,08 2350 950 1850 560

75x%6,8/200 100+2 1018114 49 37 2,96 2450 1200 1400 370

90x8,2/200 10042 1018115 39 4,2 4,25 2450 1200 1400 420

\__110x10,0/200 10042 1018116 30 52 6,29 2450 1200 1400 520 )

Uponor Thermo Twin

> |—

. \ <l
@

6 6ap / 70 °C / 95 °C

dy

Uponor Thermo Twin — age Tpy6bl (Nofatowlas 1 06paTHas) B OAHOM KOXKYXe.

UPONOR THERMO TWIN

Pasmep [nviHa, m Tonuyra YaenbHbIN Obbem, Hapyxoii BryTP. WunpuHa | Bec byxTbl,
ApTukyn | usonauuu, AvameTp | AMaMeTp
du x /D, Mm [OMNYCKK BeC, Kr/M /M OyXTbl, MM Kr
MM OyxTbl, MM | OyXTbl, MM
2x25%2,3/175 200+2 1018134 46 22 0,61 2350 950 1850 440
2x32x2,9/175 200+2 1018135 41 24 0,99 2350 950 1850 480
2x40x3,7/175 20042 1018136 31 26 1,69 2350 950 1850 520
2x50x4,6/200 100£2 1018137 32 35 2,63 2450 1200 1400 350
\__ 2x63x5,8/200 100+2 1018138 26 4,0 4,17 2450 1200 1400 400 )




Uponor Thermo

Tpybbl Uponor Thermo npeaHasHadeHsl ana cuctem otorneHus. Uponor Thermo coCcToAT 13 ofHOM Unv AByx Tpy6 13 CLINTO-
ro nonuatuneHa PE-Xa ¢ aHTMAnGdY31oHHbIM cnoem eval, Tennousonaumm ¢ 3akpbiTbiMK AYelikamy 13 neHononmnaTuneHa PE-X
M 3aWWTHOTO TFOQPUPOBAHHOIMO KOXyXa W3 MOAMITUIEHA BBICOKOW MAOTHOCTM. MakcumanbHble pabouve mnapameTpbi:
Tuake Pa0. +95 °C, Pyarc pab. 10 6ap (+70 °C/ 10 6ap / 50 ne). innHa Tpyod B byxTe 100-200 M.

Uponor Thermo Single

10 6ap / 70 °C / 95 °C

Uponor Thermo Single — ofHa Tpy6a B OAHOM KOXYyXe.

UPONOR THERMO SINGLE

XD oy g3
25x3,5/140 200+2 1045875
32x4,4/140 200£2 1045876
40x5,5/175 200+2 1045877
50%6,9/175 20042 1045878

\_ 63x8,7/175 20042 1045879 J

Uponor Thermo Twin
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10 6ap / 70 °C / 95 °C

dy

Uponor Thermo Twin — age Tpy6bl (Nofatowlas 1 06paTHas) B OAHOM KOXKYXe.

UPONOR THERMO TWIN

Pasmep [nuHa, m
dy X s/D, MM AOMYCKM AT
2x25x3,5/175 20042 1045880
2x32x4.4/175 2002 1045881
2x40x5,5/175 20042 1045882
\_ 2x50x6,9/200 10042 1045883 )




Tpy6a Uponor Quattro

Tpyba Uponor Quattro comellaeT B cebe Tpybbl otonnenua (T1, T2) u ropadero sogocHabxenwua (T3, T4). Uponor Quattro
COCTOMT 13 YeTblipex TPyb 13 CLUMTOro nonvaTuneHa PE-Xa (nBe 13 HUX Ans oTonneHus, C aHTUANGOY3MOHHbIM cnoem eval),
TENNOW30MALUMMN C 3aKPbITBIMU AYeikamu 13 neHononmnatuneHa PE-X v 3alnMTHOro rodprupoBaHHOrO KOXyxa 13 MonmaTi-
NeHa BbICOKOWM MAOTHOCTU. MakcumasbHble paboune napameTpsl 4na TPy oTonneHus: Ty pab. +95 °C, Py pab. 6 6ap;
ana 1py6 MBC: Tyaxe pab. +95 °C, Py pab. 10 6ap. AnnHa Tpy6 B Oyxte 100-200 M.

Uponor Quattro

10 6ap / 6 6ap / 70 °C / 95 °C

YeTbipe TpyObl (ABE ANA OTOMNEHWA, ABE AJIA FOPAYETrO BOLOCHAGKEHNSA) B OHOM KOXYXE.

UPONOR QUATTRO
Pasmep [nnHa, m TR YaenbHbin | O6bem, FEIREEN)| - B Wprii Bec
ApTVKYA | 13onAumK, AVAaMeTp | AvaMeTp OyXTHl,
dy x /D, Mm LOMNyCKM BEC, Kr/M /M OYXTbl, K
MM OyXTbl, MM | OyXTbl, MM MM
2x25/28+18/175
s=23-4025 200+2 1034173 34 24 1,05 2350 950 1850 480
2x32/28+18/175
5=20-4025 200+2 1034174 31 26 143 2350 950 1850 520
2x32/32+18/175
$=20-44-25 200+2 1034175 31 2,8 1,55 2350 950 1850 560
ZEYAH AN TS 200+2 1044017 31 2,7 161 2350 950 1850 540
s=3,7-40
P3232432/175 20042 1044018 31 29 1,84 2350 950 1850 580
s=37-44
DaEra AN 10042 | 1044020 | 32 33 224 | 2450 1200 1400 330
s=3,7-44-25
2x40/40+28/200 100+2 1034176 32 3,7 2,66 2450 1200 1400 370
§s=3,7-55-4,0
ARG 100+£2 1044019 32 39 3,01 2450 1200 1400 390
\_ s=3,7-55 J




CoenmHNTeIbHbBIE 371EMEHTHI

TennonsonvpoBaHHble Tpybbl Uponor coeamnHATCA C MOMOLLbIO OBXKUMHbBIX GUTUHIOB 1 Pe3b00BbIX 3N1eMEHTOB K HUM Uponor
Wipex. CoeanHutensHble anemeHTbl Uponor Wipex n3roTaBnmBatoTca U3 KOPPO3MOHHOCTOMKONM NaTyHW 1 6poH3bl. [Ins ynnoT-
HeHWA pPe3bb0BbIX COeNHEHWIN OOKMMHBIX GUTUHIOB C pe3bboBbIMU 3nemeHTamm Uponor Wipex Mcnonb3yioTca cneuyanbHole
YNAOTHUTENbHbIE KOMbLA. 1A CoeanHEHNA Tennon3onmMpoBarHbix Tpy6 Uponor Aqua, Thermo 1 Quattro MOXHO MCMOMb30-
BaTb Takxe dutmHrn Uponor PE-Xa Q&E.

3axumHon HakoHeuyHuK Uponor Wipex PN6

L

Joserec | penn | | |

25%x2,3 PN6 25/1" 1018328 51 38

32%x2,9 PN6 25/1" 1018329 51 51

40x3,7 PN6 32/1Va 1018330 66 59

50x4,6 PN6 32/1Y 1018331 73 73

63x5,8 PN6 50/2" 1018332 88 88

75x6,8 PN6 50/2" 1018333 91 102 WIPEX 25-110
90x8,2 PN6 80/3" 1018334 105 123

\ 110x10,0 PN6 80/3" 1018335 116 145 Y,

3axkumHou HakoHe4yHuK Uponor Wipex PN10

asDm) | o | o | L "
18x2,5 PN10 25/1" 1034012 55 38
28x4,0 PN10 25/1" 1027489 63 59
32x4,4 PN10 25/1" 1018338 51 73
40x5,5 PN10 32/1v4" 1018339 66 88
50x6,9 PN10 32/1v4" 1018340 73 102
63x8,7 PN10 50/2" 1018341 88 123
75x10,3 PN10 50/2" 1018342 91 145
90x12,3 PN10 80/3" 1018343 105 123
\__110x15,1 PN10 80/3" 1023170 116 145 ) WIPEX 28-110

MepexoaHukK /

dTEyS??DF)(II\E/l)lfA) ApTiikyn L H ‘

32x25/14'1" 1018368 36 53

50x25/2'x1" 1018371 41 74 _—

50x32/2'X 114" 1018372 45 74

80x25/3'x1" 1018374 47 104 1 \%H 1 e

80x32/3'x1 4" 1018375 51 104 .
 80x50/3'%2" 1018376 55 104 ) PELIN




3axxumHon coenquuutenb Uponor Wipex

&
Gi= o-ring

Ona 1py6 Uponor PE-Xa 10 6ap (cepus S3,2)

4 A
ApPTUKyN [vametp TpyObI A B C Pa3mep 6onta
1042970 25x3,5 53,5 12 26 M6x35
1042974 32x44 63,5 15 31 M6x40
1042979 40x5,5 72 20 35 M8x45
1042983 50x6,8 86 27 42 M10x55

\_ 1042982 63x8,7 106 36 52 M12x70 )

Ona tpy6 Uponor PE-Xa 6 6ap (cepua S5,0)

4 )
ApTrKyn [NvameTtp TpybbI A B C FD Pa3vep 6onta
1042972 25x2,3 53,5 15 26 10-8k M6x35
1042973 32x2,9 63,5 18 31 10-8k M6x40
1042980 40x3,7 72 24 35 13-8k M8x45
1042984 50x4,6 86 32 42 17-8k M10x55
1042981 63x5,8 106 42 52 19-8k M12x70
1042985 75x6,8 124 52,5 60 19-8k M12x75
1042986 90x8,2 143 65 69.5 24-8k M16x90

\_ 1042987 110x10,0 167 80 81.5 24-8k M16x90 J




BHyTpeHHAA pe3bba

Mij?qbg;;w ApTnKyn L D
25/1" 1018355 30 45
32/174" 1018356 37 53
50/2" 1018357 45 73

\_ 80/3" 1018358 55 102 )

BHyTpeHHAA pe3bba

YronbHukK

Pe3bba,
T ApTHnKyn L D
25/1" 1018350 57 44
32/1%" 1018351 68 54
50/2" 1018352 99 73
\_ 80/3" 1018353 124 102 )
Hapy»<Has X BHyTpeHHAsA pe3bba
Mydra gna KpenneHnsa
Pe3bba,
o — ApTUKYN L D
25/1" 1018302 54 42,5
32/1%" 1018303 94 53
50/2" 1018304 93 94
\_ 80/3" 1018305 135 104 )

Hapy»Has pe3bba

Ml:l:/(e/?qb}c?;l;vl ApTrKyn L D
25x25/1"x1" 1018322 38 34
32x25/1V4"x1" 1009035 38 53
32x32/1Vax1Va" 1018323 39 53
50x25/2"x1" 1009037 43 74
50x32/2"x1%4" 1022281 45 74
50x50/2"x2" 1018324 48 74
80x25/3"x1" 1009040 48 105
80x32/3"x1%4" 1009041 50 104
80x50/3"x2" 1009042 55 104
\_ 80x80/3"x3" 1018325 58 103 )

BHyTpeHHAA pe3bba

Pe3b6?’ ApTNKyN
MM/A0NM
25/1" 1018345
32/1%" 1018346
50/2" 1018347
\__ 803" 1018348 )

IE

BHyTpeHHsAsA pe3bba

Pezb6?’ ApTUKYyN
MM/A0NM
25/1" 1018359
32/174" 1018360
50/2" 1018362
\__ 803" 1018364 )

[na coeguHeHnsa Tennon3o-
nMpoBaHHbIX Tpy6 Uponor
Aqua, Thermo n Quattro
MOXHO MCMOMb30BaTh GUTUHTU
Uponor PE-Xa Q&E.



MBO}IHI_U/IOHHI)IG KOMIIJICKTbI

KomMnneKkTbl Ans Tenao- u ruapounsonsaunmn oTBeTBIEHNN,
YONMHEHWIA N NPOXOA0B Yepes CTPOUTENIbHbIE KOHCTPYKLUK

Komnnekr AnAa Tenno- nurmppounsonAaynn OTBETBJIEHUI

[laHHbIN KOMMAEKT NpeAHasHauyeH AnA Tennousonauuv 1 repmeTvsaumy OTBETBREHMN
OfHO- U ABYXTPYOHbIX TeMNom3onmnpoBaHHbx Tpyd Uponor. Ina opraHusaummn oteeTse-
HUI C KOXYXOM MeHbLUIEro AvameTpa NpesyCcMOTPeHb! NepexoiHVKN. KOMIIEKT COaepXmIT
V30NALMOHHBIN KOXYX, CTAXKHBIE XOMYTbl 13 HEPXKaBEOLLe CTanw, repMeTUK 1 NepexonHi-
Ku. Ina Tennonsonaumm U repMeT3aLmnm YronbHMKa Ha OCTaBLWMIACA He 33[1eCTBOBAHHbIM
naTpyOOK yCTaHaBMBAIOT 3arfyLUKY.

Komnnekr gna tenno- n rngpousonaunn OTBeTBNEHUNN

[nametp Koxyxa ADTURYS ' TonumHa
TPyO, MM 304N, MM

140/140 1018259 25
175/175-140 1018260 25
200/200-175-140 1018261 25

MepexonHuk 175/140

KomnnekT gna tenno- v ruaponsonauum yaImHeHnin

Komnnekt NCONb3yeTCa ANnA Ternon3onaunm n repmeTmn3alinm y,El,J'II/IHeHI/II;I OOHO- 1 ABYX-
pr6HbIX TENNOM30/INPOBAHHbIX pr6 Uponor. B KomnnekT BXxoauT M301ALUMOHHbIN KOXYX,
CTAXHbIE XOMYTbl 13 Hep>KaBe+ou_Le|7| CTanv v repMeTuk.

Komnnekr gna renno- n rmppounsonaynun yAJ'IIIIHeHI/II'il

MNaMETP KOXyXa TonwuHa
a b Koy, ApTuKyn Bec, kr b )
TPY6, MM v3onauny, Mm Knerikas noBepxHoCTb

140 1018275 1,7 25
175 1018276 2,2 25
200 1018277 2,6 770 25




KomnnekT y3na npoxoaa yepes GyHAaMeHT

MpeaHasHayeH ansg rmapousonaLymMm Npoxoaa Yepes GyHaaMeHT 1 NpeaoXpaHeHns 3almT-
HOrO KOXyXa TPYObl OT NOBPEXAEHWA.

MpOXOAHYI0 rMNb3y YCTaHABAMBAIOT MO0 NpK 3anvBKe GyHaaMeHTa, IMbo Nocne, B OTBep-
cTne dyHaameHTa. TepMoyCagouHoe ynnoTHeHWe NpefoTBPaLLaeT MPOHWKaHMe Bfarv B
30aHve. KOMNNeKT CoaepKMnT MPOXOAHYIO r1b3y AnMHONM 400 MM 1 TEPMOYCaA0UHbI pyKaB
anrHon 200 Mm.

KomnnekT y3na npoxofa uepes pyHaameHT

AnameTp Koxyxa ApTNKy”N Bec, kr L, Mm Anara D, MM Ds, MM
TPyO, MM pyKaBa, MM
68 1018266 09 400 200 90 80
90 1018267 09 400 200 117 100
140 1018269 11 400 300 200 172
\___ 175-200 1018268 1.6 400 300 250 215 )

Mpoxopa uepes cTeHy

MpenHasHaueH 4na ryapov3onaummy npoxoda yepes BHYTPUAOMOBbIE CTEHbI 1 NepeKpbl-
T1A. ObecneurBaeT 3alnTy OT MPOHMKAHWA BNarn B Mecte npoxona Tpyobl.

MpoxopA uepes cTeHy

[nameTp Koxyxa
TPyo, MM

140 1034202
175 1034203
200 1034204

ApTrkyn

YHuBepcanbHbIl TepMoycafoUHbi pyKas 140-175-200

PyKaB TepMOYCafjoUHbI C MOMIHVEN, AN1A repMeTU3aLmMK MECT NPUCOEANHEHWA TEMION30-
NIMPOBaHHOM TPyObl 1 Kamepbl Uponor. MpumMeHAeTCA TakKe ANA PEMOHTa NOBPEXAEHHOTO
KoXyxa. BennunHa ycagkn: ¢ 280 0o 133 mm.

YHuBepcanbHbIl TepMoycaziouHbI pykas 140-175-200

[inameTp Koxyxa, MM ApTNKy”N [nnHa, Mvm

140-200 1034312 220

[Mnb3a
T.pykas
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TennousonupoBaHHbIN Konogey, 1000

CTeHKM Konoaua BbINOHEHbI METOAOM POTAUMOHHOTO NNTbA 13 MOAN-
STWEHa, BHYTPEHHAA NMOBEPXHOCTb NMOKPbITa CJIOEM TeM10M30ALVOH-
HOro NeHONOANSTUNEHA.

[aHHasA Kamepa MO3BOAAET MOAKMIOUATb B Hel OTBeTBAeHMA. KOHCT-
PYKLMA Kamepbl ABNAETCA BOJOHEMPOHNULIAEMON.

KOHCTpyKLMA No3BONAET NMOACOEAMHATL TEMIOU30AMPOBaHHbIE TPYOb
Uponor nioboro pasmepa. Bec kamep coctasnaet 50 unm 52 kr. Matpy6ku
Cpe3aloT Mof pasmep yCTaHaBnvBaeMblx TPy6. Kpblllka KpenuTtca we-
CTblo 6ONTaMK 13 HepkageloLen cTany agvameTpom 10 M.
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TennounsonupoBaHHbI Konogey 1000

BbicoTa,
MM

[nameTtpbl konogua/

ApPTUKYN
KOXYXOB, MM PTAKY:

720
720

1000/140-175-200%6
1000/140-175-200x8

1018326
1018327
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Yrnoson ¢ukcatop npumeHaetca ana dukcaumm
Tpy6OoNpPOBOAa B COrHYTOM NONOKEHMN.
Yrnosoi1 pukcaTop

R moBopoTa,
MM

[navetp ATk

KOXyXa, MM

175
200

1034302
1034303

800
1000

KoHueBow ynnotHutenb

SNacTUUHbLIN BbIBOA 0becneynBaeT repMeTUMYHOCTb. Pe3nHOBLIN Npeao-
XpaHWUTENb YMNOTHAETCA K KOXKyXy TPyObl C MOMOLLBIO PE3VHOBOrO
KoMblla W CTAKHOrO XOMyTa. KOHLEBOW YMiOTHWTENb NpefoTepallaeT
NPOHWKaHMe BRarn B M30MAUMOHHbIE Crion Tpybbl. KoHLeBble ynnoT-
HUTENN MCMONB3YIOTCA Ha BCeX KOHLax TPy6OonpoBOAOB, BKOYaA pac-
NOJIOKEHHbBIE B KOMTIEKTAX OTBETBEHWIA, YANVUHEHW 11 B Kamepax.

e

Single 25-32/140

Single 75-110/200

Quattro

Twin

KoHueBble ynnoTHuTenum

[vametp

KOXyXa, MM APTVRYN
Single
25-32/68 1018316
32-50/90 1036248
25-32/140 1018315
40-63/140 1018314
32-50/175 1018313
63-75/175 1018312
75-110/200 1018310

Twin

18-28, 18-28/140 1034305
25-40,18-28/175 1034306
25-40, 25-40/175 1018309
25-32-50, 25-32-50/175 1018308
40-63, 40-63/200 1018307

Quattro 175 1018306
\___ Quattr0200 1034308 )




VI30Ma11MOHHBIN KOMIIJIEKT [IJII OTBETBJIEHUN

[laHHbIN KOMMeKT npeaHasHadeH Ana Tersiom3onaunmn 1 repmeTunsa-
UMW OTBETBNEHUI OfHO- U [BYXTPYOHbIX TEMI0M30MMPOBaHHBIX TPYO
Uponor. Ina opraHv3aumnm OTBETBNEHWI C KOXKYXOM MEHbLIEro AnameT-
pa npeaycMoTpeHbl NepexofHuKX. [Ina Tennon3onaumm u repmeTunsa-
UMK YrONbHMKA Ha OCTaBLWMICA He 334eMCTBOBAHHBIM MaTPyOOK yCTa-
HaB/IMBAIOT 3aMNYLLKY.

BHumaHme!

YCTaHOBKa M30M1AUMM BO3MOXKHA TOMbKO NOCAE YCMewHOro BbiNoMHeHNs
ONPECCOBKM.

MoHTax

1. AKKYPaTHO Cpe3aTb KOXKYX ¥ TEeMI0M30AALMIO BOKPYT TpyObl, He no-
Bpexnad eel

2. [pv HeOBXOAUMOCTI YCTaHOBUTL NEPEXOAHVIKN.

3. YCTaHOBUTb KOHLIEBbIE YIOTHUTENN 6e3 OOXKMMHBIX GaHaaxe!

4. Mpu HeobXoAMMOCTU OTpe3aTb INLHKE TPYObl A0 MAKCUMASbHO KO-
POTKOrO.

5. CoenuHnTb Tpybbl duTUHramn. OTKPbITbIE OTPe3KM TPyO [OMKHbI
ObITb MUHVMASbHDI.

6. HaHeCTV repMeTIK Ha KOHLbl BHYTPEHHEN CTEHKI HXKHE YacTy Temnmo-
M30AALMN.

7. TIOMeCTUTb HVPKHIOKO YacTb Tennomsonaumm nog Tpyody, HaHeCTn rep-
METVK Ha NPOLOMbHbIE LIBBI U Ha KOXyXa TPYO. [10THO NMpuxaTh Bepx-
HIOIO YaCTb TEMAOM3ONALMMN K HUMKHEN.

8. 3aTAHYTb HepKaBeloLMe XOMyTbl BOKPYT TEMIOU30MALMY TaK, YTOOb
KOHL|bl XOMyTa Oblin Ha paccToaHum 20 MM Apyr oT apyra. [na npo-
CTOTbI 3aTAXKKM XOMYTOB PEKOMEH[IYETCA CMa3aTb Pe3bOy Mac/ioM.

N30nALNOHHDBIN KOMNIEKT ANA OTBETB/IeHUN

KomnnekTt Tpebyemblii UHCTPYMEHT

M3onAauma — 1w Mvna

HepskagetoLpme XoMyTbl — 6 LWT. Hox

[epmetvik — 1 WT. MOHTaXHbI MUCTONET ANA repMeTHKa

(5_ MpumeyaHwue!
poponxatb yCTaHOBKY 130NALMN
MOHO TOSIbKO NOCAE YCrelHoro

BbINONHEHUA OﬂpeCCOBKV\]




J130/1A1IMOHHBIVT KOMIIIEKT JJI YI/IHEH

KoMMnekT npenHa3HaueH [na Terno- W rMapov3onAuMK  yOVHEHWIA
OAHO- U ABYXTPYOHbIX TEMIOM30MPOBaHHbIX TpyO Uponor. Takke AaH-
HbI KOMMIEKT MCMOMb3yeTCA MK 3HaUNTENBHBIX MOBPEXAEHMAX KOXYXa.

BHumaHme!

YCTaHOBKa M30M1AUMM BO3MOXKHA TOMbKO NOCAE YCMewHOro BbiNoMHeHNs
ONPECCOBKM.

MoHTax

A w N =
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AKKypaTHO Cpe3aTb KOXKyX ¥ TENIOM30AALMI0 BOKPYT TPYObI, He NoBpexkaas eel

. YCTaHOBWTb KOHLIEBbIE YNAOTHUTENM 63 OOXMMHbIX OGaHAaxew!

[Ny HEOOXOAMMOCTM OTPE3aTb NULLHIME TPYObI 10 MaKCMMANbHO KOPOTKOTO.

. CoenHnTb TPYObl GUTMHFaMK. OTKPbLITbIE OTPE3KN TPYO AOMKHbI ObiTb MU=

HVManbHbl.

. [Npow3BecTv ruapaBanyecKme UCNbITaHNA.
. Harectv repmeTnKk Ha KOHLbl BHYTPEHHE CTEHKI HVXHEN YacTy Ternon3o-

AU,

. [lomMecTnTb HKHIOK YaCTb TENIOV30NALMK NoA pr6OI‘IpOBO,£I,bI, HaHecTn

repMeTnK Ha NPOAO/IbHbIE LWBbI 1 Ha KOXYyXa pr6 MnotHo NpUXaTb BEPX-
HIOKO YaCTb TEMMOM30NALUUN K HUKHEN.

. 3aTﬂHyTb HepxaetoLme XoOMyTbl BOKPYT TeMoM3014aUMn Tak, 4TOOBbI KOHLLbI

XOMyTa Oblnn Ha [PaccToAHNN 20 Mm apyr ot apyra. ,D,J'Iﬂ MPOCTOTbI 3aTAMXKMN
XOMYTOB PEKOMEH[TYETCH CMa3aTb Pe3b0y MACcIOM.

N30nAUNOHHDbIN KOMMNEKT ANA yAANHEHUA

Komnnekt Tpebyemblii UHCTPYMEHT

Vzonauma — 1 wr. [Mnna
Hep»asetoLme XoMyTbl — 5 WT. [LlecTurpaHHbIn Koy

[epmeTvk — 1 WT. MOHTaXHbI MACTONET ANA repMeTnKa
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Konogerr 1000

MpeaHasHayeH 4na Tenno- 1 MAPOV30NALUM OTBETBEHMI TPYD C KOXyxamu Ana-
meTpom 140-200 mm.

lMoprotoBKa TpaHweun

BbIpOBHATe AHO TpaHLLey NeCcKOM 1 yNaoTHUTe ero. ECin eCTb BePOATHOCTb BCMJTbl-
VA (HanpuUMep, 13-3a BbICOKOTO YPOBHSA MPYHTOBbIX BOZ), NMOf NMeCUaHo NOAyLLIKON
HeoOXOAMMO OpraHn30BaTh BETOHHOE OCHOBaHME C 3aKNafHbIMU SNIeMeHTamM 1A
KpernneHns Kamepsi.

MoHTax

1. OTpexbTe NaTpybKM Ha Kamepe Ana OTBEPCTUI NOA AVAMETPbI KOHLIEBbIX YMoT-
HUTenen. Yaanute ¢ Tpy0 KOXyX M M30AAUMIO Ha HEOOXOAMMYIO ANMHY A4 Bbl-
nosnHeHus coefrHeHua (10-20 cm, B 3aBUCMMOCTI OT AvameTpa TPyOb).

2. YCTaHOBUTE KOHLEBbIE YTIOTHUTENN C OBXKMMHbIMI GaHAaaMn Ha KOHLaX Tpyo.
YcTaHoBUTE QUTUHT.

3. BcTaBbTe Tpy6bl B Kamepy. CoearHuTe TpyObl Mexay COb0i.

4. 3allKypbTe MOBEPXHOCTN KOXKYXOB M MaTPyOKM Kamepbl HaxaauHon bymaroit B
obnactu, kotopaa OyaeT oxBaueHa TePMOYCALOUHbIM PyKaBOM. Ounctute no-
BEPXHOCTM OT MbIAN.

5. Harpelite obnactb, koTopas bygeT oxBaueHa TePMOYCafOUHbIM PYKaBOM, UC-
NOMb3yA MArKOE eNToe ra3oBoe nnama. PasmecTrTe TePMOYCaAOUHbIN PyKaB 1
3aCTErHUTE MOMHWMIO.

6. CoKpaTtuTe pyKaB MArKMM ra3oBbiM MiaMeHem. HaumHaiTe ¢ 3almtsl MoHMN. Co-
KpaTuTe pyKaB CHauana y Kamepbl, 3aTeM CO CTOPOHbI TpyObl. [lepxute nnams 8
NOCTOAHHOM ABVIXKEHUN.

O6paTtHasn 3acbinkKa

7. Tlocne onpeccoBkM YCTaHOBUTE Ha Kamepy KPbILLKY 1 MPUKPYTUTE ee. HauHuTe 3a-
NONHATL TPAHLLEIO BPYYHYIO, Crpebad 1 yNioTHAA NeCOK NoA NaTpyOKamMm Kamepsl.

8. 3achimbTe  Kamepy MeckoMm, He MOBpexaad  TePMOYCaKeHHble  pyKasa.
B TeueHe 06paTHON 3achinkK Kamepa A0KHa ObITb HeNOABWKHA. YNNOTHANTE 06-
paTHyto 3ackinky cnoamm 20-30 cm. He ncnonb3ynte MexaHnyeckoe ynnoTHeHve
HeNoCPeaCTBEHHO HaJ Kamepol. HopmanbHas ryounHa Hag kamepor — 50 cm, npu
OTCYTCTBUW Harpy3ku gonyckaetca 30 cm.

Oco6eHHOCTI: Harpy3Ku oT TpaHcnopTa

[InA 3alWmThl OT TPAHCMOPTHBIX Harpy3oK Konodel crefyeT HaKpbiTb OeTOHHOMN
nnutoit. Ecnn nnuta, pacnpeaensiollas Harpy3ky, OTCyTCTBYeT, KaMepa, NMOoKpbIiTas

CNIoem necka TOMLLMHOM 50 CM, MOXeT BbiAEPKMBaTb BPEMA OT BPEMEHN MIHOBEH- ,f)’
Hylo Harpysky o 3000 kr (= 6000 Kr/m? — HanpumMep, NepeesKaloLnii Yyepes 370 W\

-

MECTO TpakTop). MakcMManbHO JONYCTMMAasa NOCTOAHHAA Harpyska pasHa 500 Kr W
(= 1000 Kr/m? — Hanpumep, CTOALLIMIA Ha NMOBEPXHOCTY 3EMIV NIEMKOBOW aBTOMOOWISD).

<

[pyHTOBbIE BOADI

Mpn yCTaHOBKE Kamepbl Ha YyyacTKax C BbICOKMM YPOBHEM TpPyHTOBbIX BO[
peKoMeHAyeTCs UCMONb30BaTh OETOHHYIO MIUTY ANA aHKEPOBKMU.




KOHL[GBbIe VIUIOTHUTE/IN

[N rnapor3onAUMmM KOHLOB TPYO.

MoHTax: I

YCTaHOBKa OCYLLECTBNAETCA 4O MOHTaXa Gu-
TUHIOB.

1. Ynanute ¢ TpyO KOXYyX W M30Naumio Ha
HeobxoanMyIo AnnHY. OUnCTHTE NOBEpPX-
HOCTb KOXKyXa 1 TpY6 OT Mblu.

2. YCTaHOBUTE Ha KOXYX, BO 2-10 KaHaBKy,

YMNOTHUTENBHOE KOMbLO. (3.
3. ObpexbTe YNAOTHUTENb MOA  COOTBET-
CTBYlOL{ME TPYOBI.
4. HaHecuTe CMAMKOHOBYIO CMa3sKy Ha TPYOb
N KOXKYX.
5. YcTaHOBUTE  OOXWMMHOM  OaHaax Hajg
YMAOTHUTENbHBIM KONbLIOM 1 3adUKCK- -
pywnTe ero. 5
[m_
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Komnnekr y3na
npoxopa yepes GyHAaMeHT

MNpegHasHaueH 415 TMAPOV3ONALMA MPOXO-
na uvepes GyHOAMEHT v NPeaoXpaHeHys 3a-
WMTHOrO KOXyXa TPYObl OT MOBPEXKAEHNS.

MoHTax:

1. 3aduKcupyinTe NPOXOaAHY MMIb3y B CTe-
He QyHAameHTa.

2. HapeHbTe TepmOycCaflouHbIM pykaB Ha
Tpyoy.

3. BcTaBbTe TpyOy B MPOXOAHYIO MAMb3y Ha
HeoOXOANMYIO ATNHY.

4. 33uUnCTVTE NOBEPXHOCTM MMb3bl 1 KOXKYX3,
pacnonaraemble Nof TepMOyCafoYHbIM KO-
XKYXOM HaXaauHom bymarow, yaanute rbiib
1 HaABMHBTE PyKaB.

5. Cokpatute pyKas MArKMM ra3oBbiM Mnname-
Hem. CokpaTuTe pyKas CHauana y rmb3bl,
3aTem CO CTOPOHbI TPYObI. [lepite nnams
B NMOCTOAHHOM ABVMKEHIN.




MoHTaX IOBOPOTHO T'M/Ib3bI

1-2. 3adwKcmpyiiTe NOBOPOTHYIO MUb3y B CTPOU-

TeNbHbIX KOHCTPYKUMAX.

. HageHbTe Ha MOBOPOTHYIO MMb3y TePMOYCaaou-
HbIV PYKaB.

. BcTaBbTe TpyOy B MOBOPOTHYIO M1ib3y Ha HEOOXO-
AVIMYIO ITAHY.

. 3aUNCTITE MOBEPXHOCTU MUAB3bI M KOXKYXa, pacno-
naraemble NOA TePMOYCALOUHbIM KOXKYXOM HaxKkAau-
HoW Oymarown, yganwTe nbiilb ¥ HAABMHBTE PYKaB.

. CokpaTtunTte pykaB MArKMM ra3oBbiM nnameHem. Co-
KpaTuTe pykaB CHauana y rnb3sl. Jepxute nnama
B MOCTOAHHOM [BVXEHUN.

. CoKpaTuTe pyKaB MArKMM ra3oBbiM MiaMeHem Co

CTOPOHbI TpyObl. [lepxute nnamsa B MNOCTOAHHOM
ABVKEHVIN.

Pannycel moBopoTa

Tpy6bi Papuyc nosopota, m
25-32/140 05
40-63/175 0,7

75/200 1,0

90/200 1.2

110/200 1.2

2x25/175 0,5
2x32/175 0,6
2x40/175 0,8
2x50/200 1,0
2x63/200 1,0
28+18/140 05

Tpy6bi

28+22/140
32+18/175
32+22/140
40+28/175
40+32/175
50+32/175
50+40/200
50+50/200

Quattro 175 mm
Quattro 200 mm

Panmyc noBOpoOTa, M

0,5
06
06
08
08
08
1,0
1,0

038
1,0

Paanycbl NOBOPOTOB COOTBETCTBYIOT CTaHAAPTHBIM YCNOBMAM Npw TemnepaType 20 °C. HanopHble Tpy6bl, HaXoAAWMeCA BHYTPU
TPYOHbIX SNEMEHTOB, MOTYT M3rMOaTbCA C MEHBbLUVMMUI PaNyCamMi.




FMI[paBHM‘{€CKM€ NCIIbITAHMA

[nopasBnnyeckoe  WUCMbITaHWMe  CUCTEMbBl  AOJIKHO
NPOM3BOAMTECA A0 TOTO, Kak OyayT 3akpbiThl KaMepbl
N YCTaHOBJIEHbl KOMMMEKTbl M30nAuniA. lpn rvapas-
JINYECKMX UCMBITAHNAX BO3HMKAeT pacliMpeHve 3na-
CTUYHBIX TPy6 PE-Xa, B pe3ynbraTe uero fasBneHue Ha
MaHomeTpe nafaeT. [pouecc cTabunmsaumy aaBneHns
MOXET NMPONCXOANTL B TEUEHME CYTOK, 1 TONbKO Mocse
3TOro AaBneHvie CTabMAM3MPYETCA 1 MOXHO OyaeT mno-
NYUYnTb TOYHbIE MOKa3aHWA Ha MaHomeTpe. CyllecTsyeTt
ObICTPbIA METOL UCMbITaHWA, NPV KOTOPOM CBefleHMA O
repMeTUYHOCTU CUCTEMbBI MOMXHO MOMYUNTb B TeyeHue
[BYX YacoB:

1. 3anonHuTe cucTemy BOLOW 1 BbinycTUTe Bo3ayX. OT-
KMIloUMTE OT UCMBITBIBAEMONO YYaCTKa BCE NEMEHTDI,
KOTOpble MOTyT OblTb MOBPEXAEHbI UCTbITaTENbHBIM
[aBneHvem.

2.Co3pante Hamop B 1,5 pasa Bblle pabouero.
MonnepxnBaTte  OaHHbIM  Hamop B TeyeHue
30 muHyT, Ao6aBnAa Body MO Mepe pacluMpeHus
Tpybonposoaa.

3.3aTem pe3ko crernTte BOfdY, Tak, Utobbl Hamop ynan
pabouero

NpVYMepHO A0  MOJSIOBMHbI
3aKpoWTe CIMBHOWM KpaH.

Hanopa.

AHKepOBKa

p [bar]

(gl E
N

t[h]

4.B repmeTnyHOM CUCTEME Hamop CHayana BblipacTeT
1 Yyepes HeCKOMbKO MUHYT YCTaHOBUTCA Ha MOCTOAH-
HOM YPOBHE — HanpuMep, B CUCTEMe, PaCCUNTaHHON
Ha fasneHue 10 6ap, BeNuUMHa AaBNeHVA U3MEHNT-
csac56ap o 5,5 6ap.

wu

.B Teuenne 1,5 vaca cnegnTe 3a NOKasaHUAMU Ma-
HOMETPa. Ecnu Hanop He YyMeHbWWTCH, CHUCTEMa
repMeTmyHan. Haxe Hebonbluve YTe4KM BbI3OBYT HE-
MeAsieHHOe 3MEeHeHKe MoKazaHu MaHOMETPa.

[inA aHkepoBKM TPyO Manbix grnameTpos (D<50) fo-
CTAaTOYHO CTaHAAPTHOIO KperneHua GUTUHMA XOMy-
TaMU K CTPOUTENbHbBIM KOHCTPYKUMAM UV npncoeamn-
HeHWA K CTanbHbIM TPYOONPOoBOAaM. AHKEPOBKY Tpy6
6onblioro avameTpa (D>50) cnenyeT BbINOAHUTD, UC-
nonb3ya cneymnanbHble MydTbl C MECTOM KpemnneHus.

3amevaHue; He cnefyerT yCtparBath KpernieHne He-
nocpencTBeHHO 3a Mi1acTnKoByto pr6y



OCHOBBI TPOEKTUPOBAHIS TETION30TMPOBAHHBIX TPYO

CBo6opHas TpaccupoBKa

[laHHas rMbkas cncTtema TPY6 MO3BOMAET NPOEKTUPOBATh U MOHTUPO-
BaTb VX, PYKOBOACTBYACH OCOBEHHOCTAMM KOHKPETHOM MeCTHOCTU. [1pn
OpraHM3aluun BBOAOB TEMIOM30MPOBaHHbIX Tpyd Uponor B 3aaHuA
cnenyeT yunTbiBaTh obecneveHrie HEOBXOAVIMOTO MeCTa C YUeTOM Mu-
HMMaNbHOro paawyca nsrnba Tpyo.

lMocnepoBaTtenbHoe NoaKAlOUEHNE

Hanbonee BbIrogHbIMM MO KanuTasbHbIM BOXEHWAM W SKCTyaTalyoH-
HbIM 3aTpaTam MOJyYaloTCA TeMIoBble CETU C MHOTOTPYOHbBIMI dfemeHTa-
mu (Twin, Quattro). [oTepw Tenna HauMeHbLUVe, NP UCMONb30BaHNUN TRYO
Uponor Quattro, crelyanbHo pa3paboTaHHbIX AN1A ManodTaxKHbIX 3AaHNUN
1 BNOKNPOBAHHbIX JOMOB. KONMUECTBO COEANHEHWIN MOXHO CBECTM K MV
HUMYMY, MCMONb3yA TEXHOMOTMIO «MOCIEA0BATENBHOIO MNOAKMOUYEHNAY,
KoTopas Havbonee OnTUMarnbHO MOAXOAUT B CilyYasX, €C/IN Mano3TaxKHble
foma pacnonaratoTca B pad. Ana npoaykummn Uponor Quattro TpebyeTcs
MUHWMasbHaA LWYPKWHA TpaHLew, bnarofaps Yemy COKpalLaloTca 3aTpaThl
Ha 3eMnAHble PaboTbl. KOMMNAKTHOCTb KOHCTPYKUMK Tpy6 Uponor Quattro
MaKCVMarnbHO yMeHblUaeT nnolladb BBOAA B 3AaHMe, UTO yBenuuuBaeT
HaAEeXHOCTb TMAPOV30NALMM 1 MO3BOMSET MCMNOMb30BaTh COeMHEHE
«LIOKOSb Kyne» C MUHMMaNbHBIMI 3aTpaTami MiIoLLaAN.

ﬂapanneanoe nogks4yeHmne

Ecnm LTI pacnonoeH Ha paBHOM PacCTOAHMM OT OOC/YKMBAEMBIX
3[aHVIA, TO Havbonee pauMoOHanbHbIM OyaeT WCMOMb30BaHMEe CXembl
C «MapannenbHbIM NoAKMoUYeHnem». [pn 3ToN Cxeme KonMuecTBo coe-
OMHEHWI MAHKMMANbHOE, a TakKe MaKCKMabHO ynpoLjaeTca npoLecc
TVApPaBNMYeCcKoin 6anaHCUPOBKM. Ellle OfHVM NPenMyLLIecTBOM ABNAET-
CA TO, UTO NPUMEHAIOTCA TPYObI HAVMEHBLIVX JUAMETPOB.

Kom6uHupoBaHHOe nogkntoyeHne

[Ina cuctem C LeHTpan13oBaHHbIM Nofgorpesom Boabl (8 LITM) ana rops-
uero BOAOCHabxeHusA Hanbonee onTUManbHbIM OyAeT 1UCMob30BaHVe
Tpy6 Uponor Quattro 1 Aqua Twin. «<KoMOMHMPOBaHHOE NOAKIOYeH e
NaHHbIX BUIOB TPY6 NO3BONAET CO30aTb 3GDEKTHBHYIO cC1CTeMy, obecne-
umMBaloLLYI0 IGdeKTUBHOE CHabKeHWe NOTpebuTeNelt TENNOM 1 ropaYel
BOJOW.

iy
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KpenneHue Tpy6 K cTeHaM 11 NOTONKY

Tennoun3onmpoBaHHble Tpybbl Uponor MOXKHO Takke
NpoKaAbiBaTh MO CTEHaM UM MO MOTOSKY. B 3TOM cryyae
TPYObI KPENATCA Ha KpOoHLLTEHax. Bo 13bexaHve nporviba
Tpyb NpW yCTaHOBKE KPOHLUTEMHOB CrefyeT cobniofaTb Mak-
CVManbHble PAaCCTOAHNMS, YKasaHHble B Tabnnue Huxe.

TpaHwen

Ha oHe TPaHWeW HacbliMaHa Mnec4aHada noayLlka. pr6a YK-
NafblBaeTCA Ha NecHaHyto NoayuKy, fasee BblMOMHATCA Heob-
XOANMbIE COeIHEHNA OTBETBIEHNN U y,D,J'Il/IHeHVIVI. Koraa Bce
coenHeHnAa OpraHmM3oBaHbl, HGO6XO,EI,VIMO BbIMONTHNTL TMAPaB-
JINYeCKoe UCMbITaHWe TEMOBOV CETU UV OTAE/IbHOW IHUN.

TpaHLLIE MOXHO OKOHYATENbHO 3aChiNaTh TOMBKO MOCe ycrell-
HOrO TMAPABIMYECKOrO UCMbITaHWA. [ouBa HEMoCPeACTBEHHO
BOKPYr TPyO AO/MKHA ObiTb OAHOPOAHON U MENKO3ePHUCTOMN.
TPYHT Hag 1 nog Tpybamu CneayeT TUaTenbHO YnaoTHUTb. Me-
XaHWUYecKoe YNoTHEHWE CriedyeT MPOU3BOAWTb TOMBKO MOCe
TOrO, KaK C/IOM YIOTHEHHOWM MOYBbI Had TPyOamm OOCTUrHET
30 cM. M HVIManbHbIM Cnov NoyBbl Hag Tpy6onposoaom 400 M.

Mpv npoknagke Tpyd MoA AOporami Wx credyeT 3aluuatb —
HanpyMep, YNOXKIMB Ha 6e30MacHyto ryouHy, He MeHee 1 1 He 60-
nee 6 METPOB, UMV MPOKNaAbIBas 1X B GyTsApax, Unn pacnpeaenss
Harpy3Ky Ha TPyObl, YNIOXIB NOBEPX HX BETOHHBIE MANTI.

Konoaubl v Tpy6bl NErko NpYMeHsoTCA 1 B TPYHTaxX CIOKHOTO
TMna. 3a cyeT HebOoMbLIOro PasMepa TPaHLIEN MOKHO C3KOHO-
MUTb Ha CTOMMOCTW CTPOUTENBCTBA. ECnn Tpy6bl HeobX0oaMMO
JOMOJHATENbHO TEMION30MPOBATh, TEMIOU30AALIMIO MOXHO
pasmeLaTtb NPAMO Haf TPY6aMU, Ha YNNOTHEHHbIN FPYHT.

OrpaHuueHuns

CnepyeT 3awmiiatb TpyObl OT TEPMUYECKMX U MEXAHUYECKIX
noBpeXaeHWi. TennovsonmpoBaHHble Tpyosl Uponor pac-
CUMTaHbl Ha MakcvmanbHylo Temnepatypy 95 °C; ecim ecTb
BEPOATHOCTb MPEBbILIEHNA MAKCUMANbHON TeMnepaTypbl, He-
0OXOAVMO MpefycMaTpuBaTh YCTAHOBKY aBTOMATVIKK, UCKIIO-
vatouler 31o. Tpybbl Uponor PE-Xa HeobxoanMmMo MOHTMPOBATb
Ha pPacCTOAHWM He MeHee 1 MeTpa OT BblICOKOTEMMEPaTYPHbIX
MOBEPXHOCTEN.

[nameTp Koxyxa, MM

68
90
140
175
200

MakcrmanbHoe pacctosaHme
MeXxay onopamu, M

06
09
1,2
18
2,2

S

Raceroannelmexny, gr3amMEpatuA

Y

afibIBa€MbIMU




Cpok cimy>k6b! Terton3onpoBaHHbIx TPy6 Uponor

Bce nonvmepHble TpyObl MMEKT TPpY OCHOBHbBIX Paboumx Ma-
pameTpa — AaBfeHve, TemnepaTypy 1 CPOK ClyxObl, KOTOpble
CWUNBHO B3aMMOCBA3aHbl MeXy COOON.

[ns onpegeneHns CTOMKOCTM TEnioV30MPOBAHHbIX TPYO
Uponor K AoNroBpemMeHHbIM Harpy3kam 6bii NpoBeeHb! crie-
LnasbHble MCCNeA0BaHNS 3aBUCMMOCTM AaHHbBIX TOEX MapameT-
POB MeX[1y COBON.

Cpok cnyx6bl Tpy6 Uponor PE-Xa

Ha rpaduike HuKe NpeacTaBeHbl 3aBUCUMOCTI MEX Y TeMne-
paTypoit BOAbI, MPefenoM Monsyyect CTeHKKU Tpybbl 1 Cpo-
Kom cny»kobl Ana Tpy6 Uponor. [JaHHble rpadumkmn nocTpoeHbl
Ha OCHOBE 3KCMNEPUMEHTANbHBIX AaHHbBIX 1 CNeLManbHbIMU Me-
Topamum cornacHo EN ISO 9080 skcTpanonunpoBarbl Ha 50 neT.

Cpok cnyx6b1 Tpy6 Uponor HDPE (Uponor Supra)
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2 254 2
3 2 3
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Q 54 Q
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14 A 09 -+ I N R
09 1 T 510 2550 08 - 1 5 10 25 50
08 A Cpok cny»6bi (net) 07 Cpok cnyx6bi (net)
0,7 105 =11 net 10% =11 net
06 1 06 -
05 T T T T T T 05 T T T T T T
01 1 10 102 10° 10° 10° 108 01 1 10 102 108 10* 108 108
Cpok cny»6bl (Yac) CpokK cny»6bl (4ac)
3nech «[Mpeaen nonzyyectn CTeHKn Tpybbl o (H/mMm?)» — 310 = P.(]— . ¢) -
A pen y py (H/mm?) oc=P-(d—5)/(12-5);
MaKCVIManbHOe HanpsXeHve B CTEHKe TPYObl B KONbLEBOM Ha-
npaBneHnu, Npu KOTOPOM CKOPOCTb AedopMaLiv NMon3yyecTu roe:

W €€ NoMHaA BeNMYmnHa He MPEBbIWAOT 3aAdaHHbIX BEJTNYIH.

HanpsaxeHune B CcTeHke TPyObl B KOMAbLEBOM HampasfieHuu,
BO3HMIKaloLLee BCIEeACTBME AeVCTBYA BHYTPEHHErO AaBeHNA
B TpyOe, onpeaenaetca no Gopmyne:

d - HapyxHbIl AuameTp TPyObl, MM;
P - pabouee (HopmatusHoe) gasnexvie s Tpy6e, H/mm? (MMa);

S — TONWMHA CTEHKYM TPYObI, MM.



MonvmepHble TennonsonnpoBaHHble Tpybel Uponor Aqua, Thermo 1 Quattro npw pexunmax 3KCnyataumnm, He pacCymTaHHbIX Ha
MOMHbBIN CPOK CAyx0bl TPY6 B 50 neT, MoryT paboTtaTh CO CreayioLLMMmn MakcMManbHbIMU MOCTOAHHBIMM 3HAYEHUAMM TemnepaTypbl
1 nasnenus Boabl (13 DIN 16893, koabdurumeHT HagexHocTH 1,5):

lloeronntan [onycTtumoe pa6ouee paBneHune, 6ap

TemMneparypa, °C CpokK cnyK6bi1 Tpy6, ner

Tpy6b1 cepun S5,0 (6 6ap) Tpy6bi cepun S3,2 (10 6ap)

70 50 70 112
80 25 64 10,1
90 15 57 9,1
L 95 10 55 87 )

Ha MpakTrKe B CNCTeEMax OTOMIeHWA 1 BO,EI,OCHa6>KeHl/lFI Havibonee yacto NCMNONb3YIOTCA NepemMeHHble TeMnepaTypHble PeX1MbI.
Huxe npmnBeneHbl NEPEMEHHDBIE TEMMEPATYPHbIE PEXIKMbI, MO KOTOPbIX CPOK CJ'Iy>K6bI YKa3aHHbIX pr6 coctasnset 50 nert.

JonycTumble TemnepaTypHble peXXuMbl paboTbl ANA TeNon3onmpoBaHHbIX Tpy6 Uponor Aqua,
Thermo u Quattro (cornacHo NOCT P 52134, Tabn. 26):

a Makc. )
Knacc Bacoled Bpewma Bpemsa Bpewma
Tpae °C | paboThl NPU | Tyaee, °C | PA6OTHI MPY | Tagap, °C | NMPU Toeap, | OGNACTD MPUMEHEHNS
3KCMNyaTaymm faBneHue . T T g
[5312/55]1 6ap pabs MaKcy

1 10/6 60 49 80 1 95 100 [opsavee BogocHabxeHve (60 °C)

2 10/6 70 49 80 1 95 100 lopsauee BogocHabxeHne (70 °C)
20 25 BbicokoTemnepaTtypHoe HanonsHoe

4 10/6 40 20 70 215 100 100 OTOornNeHne, HM3KoTemrnepaTypHoe

oTorJieHne OTonnTeNbHbIMM

60 25 npubopammu
20 14 BblcokoTemmnepaTypHoe oTonneHne

5 10/6 60 25 90 1 100 100
30 10 OTOMNTENDbHbBIMU npm6opamm

XB 10/6 20 50 - - - - XonogHoe BogoCHabeHve

B rabnuue NpuHATLI Cnegyiolie 0603HaYeHNS:

Toas — paboyan Temnepatypa U KOMOMHaLMA TemnepaTyp TPaHCMOPTUPYEMON cpefbl, onpeaenaemas 00nacTbio NPUMEHEHNS;
Tuake — MAKCMManbHas paboyas TemnepaTtypa, AeNCTBME KOTOPOW OrpaHMyeHo No BpeMeHW;
Tasap — aBAPUIAHAA TEMNEPATYPA, BO3HMKAIOLLAA B aBaPUINHBIX CUTYaLWAX MPU HapyLWeHNY CUCTEMbI PEryMPOBaHNA.

MaKcrmanbHbI CPOK Cy»KObl TPYOONPOBOAa 1A KaxAOro Kacca IKCnyaTaumm onpeaenaeTca CyMMapHbIM BpeMeHem paboTbl Tpybonpo-
eoua npwv Temnepatypax Tpus, Twae Tasap M COCTaBNAET 50 neT.

J




[upmpasmraeckuit pacyet TPyObOIIpoBoOaa
U1 BOOOCHAOKEH A

B obulem cydae rugpaBamMuecKmnil pacueT Tpy6onpoBoaa BOAOCHAOKEHWA OCYLIEeCTBNAETCA B [1Ba STana:

tot h g tot h g
1. Onpenenerue cekyraroro pacxona qo (o', qo, q6) 1 MaKCMMansHoro pacueTHoro cekyHaroro pacxoaa ¢ (¢, q", q°)
Ha pacyeTHOM yuacTke Tpyobi.

2. Monb6op aviameTpa TPyObl Ha PacYETHOM yUacTKe.

h h o
OnpepeneHve cekyHaHoro pacxoaa §o (5", Go, §0) M MakcUManbHOro pacueTHoro cekyHaHoro pacxoga ¢ (¢, q", q°)
Ha pacyeTHOM yyacTKe Tpy6bl

tot h tot h g
OnpepgeneHne cekyHAHOro pacxoda o (qo” , 4o, q%) 1 MaKCMMasbHOrO PacYeTHOro CEKyHAHOro pacxoda ¢ (qo, q, qf)
B CUCTEMAX XO3ANCTBEHHO-MUTLEBOMO BOJOCHAOKEHNA PEKOMEHYETCA BINOMHATL B COOTBETCTBUM C METOAMKOW, N3MOXKEHHOW B
Paszpene 3 CHul 2.04.01-85% «BHyTpeHHW BOOONPOBOA ¥ KaHanv3auma 3aaHnmy.

ObLWNIt CEKYHAHbBIN pacxof qﬁ)‘”, CeKyH/IHbI PACXOf XONOAHOM o1 ropayeit qﬁ BOAbl OTAENbHBIMK NPUBopamMy onpeenaeTca
no MpunoxeHuto 2 CHWMM 2.04.01-85%, a pa3nnuHbiMi NPUOopamMi, 06CYKUBAIOLLVIMIA OAMHAKOBbLIX BOAOMOTREOWTENEN Ha yuacT-
Kax TynrKoBOW ceTu, — cornacHo lNpunoxennio 3 CHul 2.04.01-85%.

B Xunbix 1 00LLECTBEHHBIX 30aHWAX M COOPYKEHMAX, NO KOTOPBIM OTCYTCTBYIOT CBEAEHMNA O PACXOfaXx BOAb M TEXHUUYECKIMX XapakK-
TEPUCTUKAX CAHUTAPHO-TEXHWUUYECKMX MPUOOPOB, AOMYCKAETCA MPUHUMAT:

qv =0,37; qo=qo=0,2%
Ha NnpaxkTnKe 60ﬂbLLll/lHCTBO CaHWTapHbIX FIpVI60pOB B COCTaBe XO3HI7ICTB€HHO-6bITOBbIX cancTem BO,CI,OCHa6>KeHI/lﬂ MCNONb3YHOTCA
I'IpeI/IMyLLLeCTBeHHO B T€@4eHMe HeNnpoOAOTIKNTENbHOIO BPeMeHN (B cpegHemM MmeHee 15 MI/IHyT 3a 24 qaca) N He BCe 3T I'IpI/I60-
Dbl UCNONb3YIOTCA OfHOBPEMEHHO. 03TOMY AN NONYUeHMA MaKCUMAbHOMO pacueTHoro cekyHaHoro pacxoda ¢ (@', qh, q°)
33 6a30BbIl NPUHUMAETCA CekyHAHbIN pacxof Boab Go (G0, qﬁ, q5), KOTOPbII YMHOXaeTCA Ha KOSGOULIMEHT a, YUNTbIBAIOLMIA
KOMNYeCTBO CaHUTapPHbIX ﬂpl/l60pOB N, BEPOATHOCTb X OAHOBPEMEHHOIO ,El,el7ICTBl/lﬂ P N KOIMYeCTBO BO,D,OI'IOTpe6I/ITeJ'IeI;l U

Mpumep pacuyeta 1
lcxogHble AaHHble:

B mManoataxxHom Aome (KoTTeaxe) MpoXMBaAET 4 YenoBeka 1 yCTaHOBNEHb! CReflyloLne CaHTeXHMYeckre nprbopsl (pacxofbl Xo-
o g o h
NOAHON (5 1 TopAYeit o BOAbI KaxaAbiM MPUGOPOM B3ATbl 113 Mpunoxerns 2 CHM 2.04.01-85%):

a e CaHTexHIeCKYA NpUBOp Pacxop XOJ‘CIOLLHOPI BOAbI Pacxon I'O}E)H\-Ielh BOAbI )
qo, n/c o, n/c
1 BaHHa 0,18 018
2 YMbIBaNbHUK 0,09 0,09
3 YHuTa3 0,10 -
4 Buge 0,05 0,05
5 Mowka 0,09 0,09
6 CTvpanbHasa MallvHa 0,20 -
7 [MocypomoeyHas mallmHa 0,20 -
\_ CyMMapHbI pacxof Ha oM 0,91 0,41 Y,

Heobxoanmo onpefenntTb pacyéTHble CEKyH/HbIE Pacxodbl XonoaHol ° 1 ropayeit qh BO[bl Ha BBOZE B [JOM.

PacuéT HauMHaeTCA C ONpPeaeneHma BEPOATHOCTI [eCTBIA CaHUTapHO-TexHUYeckix npr6opos «PM n «PS, koTopbie onpege-
NATCA No dopmyne:

th,u ° U .
g. - N-3600' "%

h
{iru — HopMa pacxofa ropsaven Bofbl, 11, NoTpebutenem B 4ac HanbonbLiero BOAOMOTPEONeHNs, MpUHUMaemas cornacHo Mpu-
noxeHwuio 3 CHWIM 2.04.01-85%, pasHas 10,90 nuTpam (A1 AOMOB C MOBbILIEHHBIMY TPEOOBAHMAMM K X ONaroyCTpOnCTaY);

P =



q;tr,u_ HOPMa pacxoa XOJ'IO,D,HOI;I BObI, 1, I_IOTpe6|/ITeJ'|€‘M B Yac Hamnbonbluero I_IOTpe6ﬂeH|/|ﬂ, NPUHMMaemMas CorjlacHoO |_|p|/IJ'IO>K€‘—
Hio 3 CHWM 2.04.01-85%, pagras 9,10 1TPaM (v = Q- Qv =20 110,90 1= 9,10 1);

U - konnuecTso Bogonotpebuteneit — 4 yenoseka;
N - konnyecTso caHWTapHO-TeXHUYECKUX NPrOEoPOB — 7 Ana XBC v 4 ana 1BC;

h o
qo — pacxop ropavelt BoAbl, 11/C, CaHUTAPHO-TEXHUYECKM NP1OOPOM, NPUHUMaem cornacHo MNpunoxeHnio 3 CHulM 2.04.01-85%
paBHbIM 0,20 n/C (AnA AOMOB C NOBbILIEHHBIMM TPEOOBAHNAMM K VX 6NAroyCTpPONCTBY);

qS — Pacxof] XONOAHOW BOfbI, 1/C, CAHUTAPHO-TEXHUUECKIM NPUOOPOM, MPUHUMaem cornacHo n. 3.2 CHulM 2.04.01-85% paBHbIM
0,20 n/c (anA [OMOB C MOBbILEHHbBIMU TPEOOBAHNAMM K X BI1aroyCTPONCTBY).

NonAcTaBviB BCe AaHHble B oMYy, MOMYUMM:
h = . 4 = ¢ = . 4 =
P" = 10,90 %0’2‘4.3600) 0,0151 v P* = 9,10 %0,2,7‘3600) 0,0072
Bblumcnaem nponseegeHne:
N-P'=4-0,0151 = 0,0604; N- P* = 7-0,0072 = 0,0504

[anee onpenensem KO3GOULMEHT «» MO pekomeHayemomy MpunoxeHuio 4 CHulM 2.04.01-85% B 3aBUCMMOCTM OT 3HAYEHVIS
npowusseaeHna NxP:

"= 0,2896 v a‘ = 0,2736

tot

o o h c

3aTem onpepensem MakcMasbHbI CeKyHHbIN pacxop Bofibl Ha pacueTHom yuactke cen ¢ (g™, ", q°), n/c, no dopmyne:
q=5q0«a

MNonyuaem:

q"=5-0,20-0,2896 = 0,290 wen g = 5-0,20-0,2736 = 0,274 we.

. o o o h o —
COOTBETCTBEHHO, PACUETHBIN CeKyHaHbI pacxof ropsaueit Boapl Ha seoae BaompaseH ¢ = 0,29 aic,axonogroin ¢° = 0,27 ae.

Mpumep pacyeta 2
lcxogHble AaHHble:

B nome 10 KBapTUp, B KaxAOW U3 KOTOPbIX MPOXMBAET 4 YenoBeKa W YCTaHOBNEHbI CNeaylolne CaHTeXHWYeCcKe nprdopsl
(pacxoabl XONofHOW o 1 ropade qg BO[Ibl KaxKbIM MPprbopom B3ATbl 13 MpunoxeHus 2 CHulM 2.04.01-85%):

4 N
NeNe CaHTexHnYecKnii Nnpubo Y ¢ o 2
prbop Pacxog xonoaHow sBogbl o, 1/C Pacxop ropayelt Boabl o, 11/C
1 BaHHa 0,18 0,18
2 YMbIBaNbHUK 0,09 0,09
3 YHUTa3 0,10 =
4 buae 0,05 0,05
5 Morika 0,09 0,09
6 CTvpanbHasa MalvHa 0,20 -
7 [TocypomoeyHas malluvHa 0,20 -
CymMapHbIi1 pacxop Ha KBapTupy 0,91 0,41
\_ CymMMapHbI pacxof Ha f,OM 9,10 4,10 Y,

.. o o h
HeO6XO}:lI/H\/lO onpenennTb PacyeTHbIe CEKYHAHbIE PACXOAbl XO/T04HOU qc nropayen q BOAbl Ha BBOE B IOM.

y h
Onpeaensem BepOATHOCTb AENCTBUA CaHUTapHO-TexHUUeckux Nprbopos «P'» u « P », koTopble onpeaensiotcs no dopmyne:



Ghru U
AT AN l4ae:
g0 N-3600"""
h o
th,u — HOPMa pacxoda ropaven soAbl, 1, I‘IOTpe6I/ITeJ'IeM B yac HambosbLuero BO)JOI‘IOTpe6J'IEHI/Iﬂ, NPVHMMaemMana CorfmacHoO 008a-

3aTensHomy Mpunoxeruto 3 CHWM 2.04.01-85%, pagHaa 10,90 nutpam (NS AOMOB C NOBbILEHHBIMW TPEOOBAHMAMM K 1X Bna-
FOYCTPOWCTBY);

p=

Ghru — HOPMa Pacxo/ia XoNoHOV BOAbI, 1, MOTpebMTENeM B YaC HavbosblIEero NOTPEBNeHUS, NPUHIMaeMas coracHo 0bs3a-
TenbHoMy lNpunoxeHnto 3 CHulM 2.04.01-85%, paBHaa 9,10 nutpam (qu = qi,o,t,u — qﬁ,,u =20-10,90 = 9,10 x);

U - konuuectso sBogonotpebutenein — 40 yenosek (10 kapTvp X 4 yenoseka);

N - KonuuecTso caHuTapHO-TexHMYeCKVX Npr6opos — 70 Ana XBC (10 keapTup X 7 npubopos) 1 40 gna MBC (10 KapT1p X 4 Nprbo-
pa);

h o
do — pacxop ropayer Boabl, N/C, CaHUTapPHO-TEXHUUYECKM NPUOOPOM, MPUHMMaeM cornacHo Mpunoxenwuio 3 CHulM 2.04.01-85%
paBHbIM 0,20 n/C (AnA AOMOB C NOBbILIEHHBIMM TPEOOBAHNAMY K VX GNaroyCTpONCTBY);

qS — Pacxof XONOAHOW BOfbI, 11/C, CAHUTAPHO-TEXHUUECKIM NPUOOPOM, MPUHUMaem cornacHo n. 3.2 CHulM 2.04.01-85% paBHbIM
0,20 n/c (anA NOMOB C NOBbILLIEHHbIMM TPEOOBAHMAMM K X ONAroyCTPOMCTBRY);

MopcTasye BCe faHHble B GOPMYAY, MOMYUUM:

P" =10,90x40/(0,20x40x3600) = 0,0151 u P° = 9,10x40/(0,20x70x3600) = 0,0072
Bbiuncnaem npounsseaeHve:

N-P"=40%0,0151 = 0,6040; N - P° = 70x0,0072 = 0,5040

[anee onpenendem KOaQGUUMEHT «a» NO pekomeHayemomy Mpunoxenwmio 4 CHnlM 2.04.01-85% B 3aBMCMMOCTY OT 3HaUYeHWA NPO-
nsseneHus N - P:

"= 0,7446 v o = 0,6808

fot

o o h c
3aTem onpefensem MakcUMasbHbIl CeKyHHbI pacxof Bofibl Ha pacueTHom yuactke cetn ¢ (g™, ", q°), n/c, no dopmyne:
q=35"qua
MNonyuaem:

q"=5-0,20-0,7446 = 0,745 wecnq® =5-0,20-0,6808 = 0,681 .

.. o o o h o o
COOTBETCTBEHHO, PaCHETHbIV CEKYHOHbBIV PAaCXO ropAven BOAbl Ha BBOAE B AOM DaBEH q - O, 75 n/c,aXxononHoun qr - O, 68 n/c.

Mop6op AnameTpa Tpy6bl HAa PacYeTHOM yUacTKe

[Nocne TOro, Kak HalaeHbl BCe pacyeTHble pacxofbl, HeobxoaMMo nofobpatb AMamMeTp TpyObl U onpefentTb NoTepu AaBleHuA.
PacueT BHyTpeHHero nameTpa TpyObl BEAETCA Mpexae BCEro 113 yCoBMA obecneyeHvs JonyCTMMON CKOPOCTU NOTOKa:

/ -0,001
d = 4. 920 , roe:
BHyT T VMHKC
dBHyTp — MUHUMASbHBIA ONYCTUMBIV BHYTPEHHWUIA AVAMETP TPYObI, M;
(] — pacyUeTHbIN CeKyHHbI pPacxof BoAbl B Tpy6e, 11/
V yake — MaKc1manbHas pekoMeHgyemas CKOpoCTb BOfbl B TPy6e, M/C, AnA Tenou3onmnpoBaHHbix Tpy6 Uponor, pasHas 2,5 M/c.
CKopOCTb BoAbl B Tpybe OKasblBaeT HEeNOCpeCTBEHHOE BAUAHVIE Ha:

— 3P03WI0 BHYTPEHHEW NOBEPXHOCTH TPYOHI;
— YPOBEHb LIYMa;

— NOABNEHME rMAPABINYECKOTO Yaapa;

— NOTEPU AaABNEHNS.



Mo3ToMy He peKoMeHfyeTCa NPeBblliaTh MakCMabHYI0 peKoMeHayemylo CKopoCTb Bofbl B Tpy6e Viae = 2,3 M/C npu noa-

6ope AvameTpa TPyObI.

MoTepw AaBneHna No anunHe Tpyod ClenyeT onpefenaTs AN BbIOpaHHOro AMaMeTpa no AvarpammMam noTepb AaBieHusA, Nprise-
LeHHbIM Hke. OHW COCTaBNEHbI ANA KOHKPETHBIX TeMnepaTyp. ECnv pacueTsl BeayTCa Ana Apyrvx Temnepatyp, cnegyeT npume-
HATb NONPaBOYHblE KOIGPULMEHTBI, MPUBEAEHHbIE Ha AMarpaMmax.

MoTepw aaBnerna B GuTnHrax cmctemsl Uponor PE-Xa sKBMBaneHTHbl notepam B Tpybe anvHomn meHee 0,5 M (0,1 M ana GpuTnHros

Uponor PE-Xa Quick & Easy 1 0,5m ans dutnHros Wipex).

Huxxe npuseseHbl CBOAHbIE TabNMLbl C MakCUManbHbIMU PAaCUETHBIMA CEKYHAHBIMU Pacxofamn ¢ (q

tot

,q", q°) nomos c ksap-

o tot h c
TYPaMK, ONMUCAHHBIMK B MpuMepax 1 1 2. B Hen NnpeAcTaBneHo COOTBETCTBME MeX[Y CEKYHAHBIMU pacxoaamu o (qo , qo, QO)

N MaKCUMallbHbIMA PACHETHBIMW CEKYHAHBIMI DaCXO4aMM q (q

CUMTaHbl Ha ocHoBe AaaHHbIX CHKl 2.04.01-85%.

CBopHasA Tabnmua onpegeneHna PpacyeTHOro Pacxoaa XosofHOM BOLb! JOMOB C KBAPTUPaMM, ONUCaHHbIMK B NpuMepax 11 2

h o o
,q q”) XONOAHOW 1 ropaYelt Boabl. [laHHble Tabnuubl pac-

a Kon-80 ) M )
';Bljg;z%s:: r(ll/:ra“c U, yen qo, NN/C N, wr. Pe N * pe o qs, n/c r\c/\:cl:;cf_—er:%/,‘?v:ﬂ' p(il:ycr):iliﬂk:vfl.

1 9,10 4 0,20 7 0,0072 0,0504 0,2736 0,27 2,50 11,8

2 9,10 8 0,20 14 0,0072 0,1008 0,3440 0,34 2,50 13,2

3 9,10 12 0,20 21 0,0072 0,1512 0,4004 0,40 2,50 14,3

5 9,10 20 0,20 35 0,0072 0,2520 0,4948 0,49 2,50 159

7 9,10 28 0,20 49 0,0072 0,3528 0,5750 0,58 2,50 171

10 9,10 40 0,20 70 0,0072 0,5040 0,6808 0,68 2,50 18,6
15 9,10 60 0,20 105 0,0072 0,7560 0,8356 0,84 2,50 20,6
20 9,10 80 0,20 140 0,0072 1,0080 09732 097 2,50 22,3
30 9,10 120 0,20 210 0,0072 1,5120 1,2205 1,22 2,50 249
40 9,10 160 0,20 280 0,0072 2,0160 14437 1,44 2,50 27,1

50 9,10 200 0,20 350 0,0072 2,5200 1,6520 1,65 2,50 29,0
60 9,10 240 0,20 420 0,0072 3,0240 1,8494 1,85 2,50 30,7
70 9,10 280 0,20 490 0,0072 3,5280 2,0391 2,04 2,50 322
80 9,10 320 0,20 560 0,0072 4,0320 2,2215 222 2,50 336
90 9,10 360 0,20 630 0,0072 4,5360 2,3986 2,40 2,50 350
100 9,10 400 0,20 700 0,0072 5,0400 2,5716 2,57 2,50 36,2
125 9,10 500 0,20 875 0,0072 6,3000 2,9890 2,99 2,50 39,0
150 9,10 600 0,20 1050 0,0072 7,5600 3,3876 339 2,50 41,5
175 9,10 700 0,20 1225 0,0072 8,8200 3,7740 3,77 2,50 439
200 9,10 800 0,20 1400 0,0072 10,0800 | 4,1496 4,15 2,50 46,0
250 9,10 1000 0,20 1750 0,0072 12,6000 | 48770 4,88 2,50 499
300 9,10 1200 0,20 2100 0,0072 15,1200 | 5,5800 558 2,50 533
400 9,10 1600 0,20 2 800 0,0072 | 20,1600 | 6,9352 6,94 2,50 594
500 9,10 2000 0,20 3500 0,0072 | 252000 | 82432 8,24 2,50 64,8
750 9,10 3000 0,20 5250 0,0072 | 37,8000 | 11,3820 11,38 2,50 76,2

\_ 1000 9,10 4000 0,20 7000 0,0072 50,4000 14,4160 14,42 2,50 857 )




CBoaHasA Tabnuua onpeneneHna pacueTHOro pacxoaa ropadei Bofbl AnA JOMOB C KBapTUPaMK, OMMCaHHbIMK B npumepax 1 v 2

a Kon-8o . MuH. )
K;ﬁg;ms:: J?/:'a“c U, yen qto, n/c N, wr. Pt N * Pt a" q", n/c Tj;;&?:@?wﬂ' peKoMeH.

112 doiyrp., MM

1 10,90 4 0,20 4 00151 | 00604 | 0289% 0,29 2,50 12,7

2 10,90 8 0,20 8 0,0151 0,1208 0,3680 0,37 2,50 13,7

3 10,90 12 0,20 12 0,0151 0,1812 04312 043 2,50 14,8

5 10,90 20 0,20 20 0,0151 0,3020 0,5356 0,54 2,50 16,5

7 10,90 28 0,20 28 0,0151 04228 0,6260 0,63 2,50 17,9

10 10,90 40 0,20 40 0,0151 0,6040 0,7446 0,75 2,50 19,5

15 10,90 60 0,20 60 0,0151 0,9060 0,9193 0,92 2,50 21,6
20 10,90 80 0,20 80 0,0151 1,2080 1,0750 1,08 2,50 234
30 10,90 120 0,20 120 0,0151 1,8120 1,3553 1,36 2,50 26,3
40 10,90 160 0,20 160 0,0151 24160 16104 1,61 2,50 28,6

50 10,90 200 0,20 200 0,0151 3,0200 1,8478 1,85 2,50 30,7
60 10,90 240 0,20 240 0,0151 3,6240 2,0739 2,07 2,50 32,5

70 10,90 280 0,20 280 0,0151 4,2280 2,2911 2,29 2,50 34,2
80 10,90 320 0,20 320 0,0151 48320 2,5009 2,50 2,50 35,7
90 10,90 360 0,20 360 0,0151 54360 2,7049 2,70 2,50 37,1
100 10,90 400 0,20 400 0,0151 6,0400 2,9042 2,90 2,50 38,5
125 10,90 500 0,20 500 0,0151 7,5500 3,3845 3,38 2,50 41,5
150 10,90 600 0,20 600 0,0151 9,0600 3,8460 3,85 2,50 443
175 10,90 700 0,20 700 0,0151 10,5700 4,2933 4,29 2,50 46,8
200 10,90 800 0,20 800 0,0151 12,0800 4,7298 473 2,50 49,1
250 10,90 1000 0,20 1000 0,0151 15,1000 55745 557 2,50 533
300 10,90 1200 0,20 1200 0,0151 18,1200 6,3938 6,39 2,50 57,1
400 10,90 1600 0,20 1600 0,0151 24,1600 79763 798 2,50 63,8
500 10,90 2 000 0,20 2000 0,0151 30,2000 9,5074 9,51 2,50 69,6
750 10,90 3000 0,20 3000 0,0151 45,3000 13,2020 13,20 2,50 82,0

\_ 1 000 10,90 4000 0,20 4000 0,0151 60,4000 16,7820 16,78 2,50 92,5 Y,

LUnpkynauuna ropayen sogbi (LIFB)

HpOGKTI/Ipyﬂ CNCTEMY ropayvero BO):LOCHa6>KeHI/Iﬂ, anepyert yyecTb H€O6XO,EI,I/IMOCTb LUMPRYNALNK, KOTOPAaA CHU3UT 4O MUHUMYMa
BpemA, npoxogalee C MOMeHTa NOBOPOTa KpaHa O TOro, Kak 13 Hero I‘IOI;I,CI,GT ropAayan Bofa. 3TO He TONbKO CIKOHOMMT BpemsA,
HO N CHUN3UT I'IOTpl’:“6J'IeHI/Ie BOAbl, MOCKOJIbKY HE HY>KHO 6y,£l,€T C/INBATb HAKOMMBLLIYIHOCA OXNaXAEHHYIO BOLY.

Heobxoamnmoe KomMuyecTBo Tenna And UMpKynaummn cnegyeT onpefenats cornacHo n. 3.13 CHull 2.04.01-85%. Pacxon Bofbl Ha
HY>KObl IMPKYAALWKM CneayeT ydecTb Npv noabope AnameTpa nofdatolleit Tpyosl. Ha npakTvike AnameTp UMpKYALMOHHOMO Tpy-
60npoBoAa 0ObIUYHO NPUHMMAETCA Ha 1BA TMNOPA3MePa MeHbLLe, YeM  AMameTp nodatoLlero TpybonpoBoa.



[lorepn Hamopa B Tpy6ax Uponor Aqua
u Uponor Thermo (10 6ap)

[MoTtepwn
Hanopa, Kla/M
50

[na temnepatypbl Bogsl +10 °C

N
o

w
o

Mpw Temnepatype Bogbl +55 °C CkopocTb  [vHammueckoe

noTepu Hamopa Hxe NprmepHo Ha 20% OBVXEHUS  [OaBfeHue, 20
BoIbl, M/C 1/2rv?kMa 15
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18 —13 0.006 0.05 0.008
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15 10 0.002 0.03 =+ 40004
0.0003 0.004
12 T_ s 0.001 0.02 o 0.0002 0003
0015

CooTBeTCTBUE ANAMETPOB TPY6 Uponor PE-Xa MegHbie

Uponor PE-Xa n megHbIx D, d/d. D, a/d.
18 18/13,0 15 15/13,0
28 28/20,0 22 22/20,0
32 32/232 28 28/25,6
40 40/28,6 35 48/32,0
50 50/36,2 42 42/39,0
63 63/45,7 54 54/51,0
75 75/54,4 63 63/59,0
90 90/65,2 76,1 76,1/72,1
\_ 110 110/79,8 889 88,9/84,9 )




MNotepwu Hanopa B Tpy6ax Uponor Aqua u Uponor Thermo (10 6ap) npu Temnepatype + 70 °C

(Temneparypa 90 °C 80 °C 60 °C 50°C 40 °C 30°C 20°C ]
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Omnpepenenne ONTUMATBHBIX TUAMETPOB TPYO

Mpwv onpeaeneHnn AameTpoB TPyO OToNNEHNA NPY HEOOXOAUMOCTY Bbl MOXKETE LOMYCTUTL 3HAUMTENBHO OOMee BbICOKME NOTepH
Hamopa Ha MOTrOHHbBIM METP MO CPABHEHMIO CO CTanbHbIMY TPybamu. MpefenbHble 3HaUeHNA CKOPOCTY NOTOKa TeMAoHoCHTenA
OTCYTCTBYIOT, MOCKOJIbKY MOAUMEPHbIE TRYObI He MNOABEPKEHBI IPO3MN. Ha rpaduke HIKe pekoMeHayemble NoTepK Hanopa Bbl-
feneHbl 3alTPKXOBaHHOM 0bnacTbio 1 coctasnaoT oT 0,05 fo 0,4 KMa/m. Ha grarpamme nokasaHbl BeAUYMHBI TPAHCMOPTHPYEMOIA
TENNOBOW MOWHOCTI Npw pa3HocTH Temnepatyp 20, 25, 45 1 30 °C, a Takxe pacxoq TennoHoCUTeNaA B Kr/c. Tpebyembl pacxos

TennoHoOCUTENA onpeaendaeTca no cneuyrou.teﬂ d)opMyne:

Q rge: gm — pacxof, Kr/cek.; Q - MowWwHOCTb, KBT;
Oqmn=———" At - pasHocTb Temnepatyp °C;
At x Cp Cp — YAEeNbHaA TennoemMKocTb Boabl, 4,19 kx/Kr °C
AP/L * Temneparypa,°C * NOTEPU Hanopa Ha MeCTHble CONPOTUBIIEHUS * KO3 MOULIMEHT LLIEPOXOBATOCTI
(kMa/m) & ~20% OT noTeps Mo ASIMHE PE-Xa 0,0005,MM
AN AVEYEY Y /
15 y 4 ~_ 7 y AN y 4 y 4 N 4 y 4 y 4
1,0 1 N
08 y A / )~/ y N A A4 /
’ ~_ 4 ]/ ~ /7 /] ~ 7 y 4 y AN 4
06 o Y 4 / I~/ 7>_ /4 .
05 R 4 /~_ [/ /] ~7 VA 4 [/ 3,
5 1 Nl
0,4
03 20
rs
0,2
i s
0,1 / EE—
0,08 y 4 N y 4 Y AN
y 4 N
0,06 / oo £-9
0,05 / / YA 4 / VA 4 Q
N
0,04 / VAW S AR A 4 é% 8\7
~
oo | [ /S S eSS S
{4 \/ / / 2
0,02 L L B B | T :I T LIS B B L | T 1 1 Tr 1 1.1 1.7 T -
0,02 003 005 0,1 [02 030405 1,0 2 3 456781012 q,,(Kr/c)
[ T L L L I L | i T T T T T T T T T T T T T -
1,0 2 3 4567810 20 30 40 50 100 200 300 500 1000  Q(kBT),AT=20°C
—— — —— . =
3 4567 810 20 30140 50 100 200 300 500 1000 1500 Q(kBT),AT = 45°C
L [} -
T T T T T T T T T T T T T T T T T T T T LI T -
15 2 3 4567810 20 30 40 50 100 200 300 500 1000 1500  Q(kBT),AT =30°C
L T T — T T T T T T T i T T T T T =
1,25 2 3 4 567810 20 30 40 50 100 200 300 500 1000 Q(KBT),AT =25°C

Mpumep

[pennonoxmm, HyKHO onpefenvTb AvameTpbl Temno-
Tpacchl mexay 3aaHnem 1 LITT. Mnowaab 3aaHma 300 m?,
BbiCOTa MomelleHna 2,9 M. B 3gaHun npefycmoTpeHo
pafiMaTopHOe OTOMfeHNe, TeMrnepaTypa TensIoHOCUTENA
t =4+70°C, t, = +40°C.

dTan 1

Onpepenum NOTPebHOCTb B TEMIOBOM  MOWHOCTA
(YMHOXMM OOBEM 3AaHNA Ha yaenbHylo noTpebnsemyto

MOLLHOCTb).

Q=300M’x29Mmx25B1/M>=21 750 BT = 22 KBT.
dTan 2

Onpenennts At, (t—t;) = 30 °C.

Jtan 3

BblOpaTh HYXHbI AameTp TpyO, Kak MoKasaHo NyHKTUP-
HOW IVHWEN Ha Anarpamme.

At=30°C,Q =22 kBt

Mopxopawmii avameTp Tpyo & 25/20,4 Mm.

Opu1eHTUPOBOYHbIE YAeNnbHble NoTpebnsaemblie MowHocTy, Br/m®

KoTtegx | BnokumpoBaHHbIM oM | MHOrO3TaxHbIN JOM
15-22 15-26 15-20 HoBbi
\_ 22-26 15-26 20-28 Crapein )
Dy duw/ds Dy du/ds
25 25/204 20 26,9/22,9
32 32/26,0 25 33,7/28,1
40 40/32,6 32 424/37,2
50 50/40,8 40 48,3/43,1
63 63/514 50 60,3/54,5
75 75/61,2
90 90/73,6 65 76,1/=703
\__ 110 110/90,0 80 88,9/82,5 J




MNotepwu Hanopa B Tpy6ax Uponor Thermo 6 6ap, +70 °C

(Temneparypa 90 °C 80 °C 60 °C 50°C 40 °C 30°C 20°C
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Tennonotepnu

TennoBble MNOTEPV MOXHO ONpPefenUTb MO AvarpaMmmam
cnenybwmm obpasom: Bblumcnum At = (t4+t)/2-t,, rae:
t; — TemnepaTypa nofaum TemnoHocuTensa, t, — obpat-
Haa TemnepaTypa TennoHocuTend, WU t, — TemnepaTypa
oKpy»alolen cpefpl. Mo At, Ha BepTUKaNbHOM ocK rpaduika
MOXHO onpefennTb yAenbHylo BENNYMHY TEMIOBbLIX NOTepb
[NA COOTBETCTBYIOWEro AnameTpa TpybonpoBoaa.

Mpumep

Uponor Thermo Twin 2x32.
TemnepaTtypa TennoHocutena t; = +70 °C, t, = +40 °C.
TemnepaTypa okpy»atoller cpepl to = -3 °C

At = (70+40)/2 - (-3)=58°C

YaenbHble Tennonotepu cocTasAT 14 BT/m.
B TabnuLie ykasaHbl yaenbHble TennonoTepy,
npv cnegylownx napametpax: t = 70 °C; . =40 °C; o = -3 °C

BT/m D
60 / 110 Dy B1/m
5 25 18
i / / 90 32 22
40 a 4 | 22
i 50
30 32,4 20 %
- 25 63 33
20 75 32
10 90 38
I R N N RN N RO B B B LB
0 30 35 40 45 50 55 60 65 70 75 80
B1/m
Du
25
2x40
I /. 260
20
/ »e2
s _—®| 225

=

10
. |
0 40 50 60 70 80
BT/™
1. 2x40/40+40/200
: 2x40/40+28/200
- 2. 2x32/32432/175
30 =32 232/32+18/175
//,4 3. 2x32/28+28/175
5. 4 2x32/28+18/175
) ///%// = 5. 2x25/28+18/175
20 %
15 %
10
s | ! ! ! ! !

o



Texamndeckue xapakTepUCTUKA

XapaKTepucTmKa 3HaueHve En. m3veperna | CooTBETCTB. HOPMATVIBHOMY [OKYMEHTY

noTHOCTL ~28 Kr/m? DIN 53420

MPOYHOCTb Ha pacTaxeHne 28 H/cm? DIN 53571

Mpepnenbl 3KCNyaTaUMOHHbIX TeMnepaTyp

- MMHVIManbHas -50 °C

- MakcmanbHaa +95 °C

TennonpoBoAHOCTb 0,038 Bt/m °C DIN 52612

BopgonornouieHne <10 % obbema DIN 53428

[optoyecTb B2 - DIN4102

Cuvna oxatvs ana aoctuxkerna 50% gedopmaumn 73 Kla DIN 53577
\_[1aponpoHrvaemocTs, npu TonmHe 10 Mm 1,55 r/M? CyTKM DIN 53429 J

MexaHunueckue xa PaKTEPUCTNKIN

[InoTHOCTb

HquHOCTb Ha pactaxeHne

Mogynb ynpyroctu

YANVHEHVE MPU pa3pbiBe

YAapOCTONKOCTb

BnaronorsotyeHvie
KoadduumeHT wepoxoBaToCTy, OTHOCUT. CTann

[loBepxHOCTHas aHeprua

KncnopoaonpoHmnuaemocTs

KncnopoaonpoHutaemocts Tpy6 Uponor EvalPex

\_Llepoxosatoctb

Temn.

20°C
100 °C
20°C
80°C
20°C
100 °C
20°C
-140°C
22°C

20°C
55°C

3HayeHue

0,936

19-26

9-13
800-900
300-350

350-550
500-700

HeT
nebopmauui
0,01

0,08-0,1

34x10°

0,8x10°
3,0x10°

<0,10
0,0005

En. vsmeperua

Kr/m?

H/mm?

H/mm?

%

KK/Mm?

Mr/4 cyToK

H/m
r™/Mm? ¢ Bap

/M CyTKM

MM

CoOTBETCTB. HOPMATVBHOMY [OKYMEHTY

DIN 53455

DIN 53457

DIN 53455

DIN 53453

DIN 53472

DIN 4726

_

XapaKTepucTuKa

YnenbHoe conpotumeneHne

20°C

Temn.

dneKTpunyecKkne cBOMNCTBa

3HayeHve

'IOWS

En. vsmeperus

BTm

[nanekTpuuecknin KoahduLMeHT 20°C 23 DIN 53483
[InanekTpuuecknin KO3GOULMEHT NornouieHns 20°C/50 Ty 1x107 DIN 53483
Hanps»keHne Ha npobol 20°C 100 DIN 53481

\(d)onbra 0,5 Mm) VDE 0303 Y,

COOTBETCTB. HOPMATVBHOMY AOKYMEHTY

TennoTexHnuecKne XxapakTepucTMKmn

XapakTepwcTka Temn. 3HaueHwve En. viamepenna | CoOTBETCTB. HOPMATVBHOMY AOKYMEHTY
[nanasoH pabourx Temnepatyp -50..+95 °C
KoadduumeHT TennoBoro paclumpeHuna 12(;)0:CC 21,(,;;211(2; e DIN 53752
Temnepatypa pasmaryeHus +133 °C DIN 53460
YnenbHas TennoemMKoCcTb 2,3 KIx/Kr °C
\Tennorlposo;lHOCTb 0,35 Bt/m °C DIN 4725 J




Bec n 06bem Tpy6 PE-Xa

Pa3mep TpyObl BHyTpeHHNi Bec, kr/m O6bem, /m Pa3mep Tpybbl | BHyTpeHHMI Bec, kr/M O6bem, /m
PE-Xa, Mm anameTp, Mm PEX, Mm anameTp, Mm
18x2,5 13,0 0,12 0,13 25x2,3 204 017 0,31
28x4,0 20,0 029 0,31 32x2,9 26,2 027 0,50
32x44 233 0,39 042 40x3,7 326 043 0,85
40x5,5 29,0 0,60 0,66 50%4,6 40,8 0,66 1,32
50%6,9 36,2 0,94 1,03 63x5,8 514 1,04 2,08
63x8,7 45,6 1,48 1,63 75%6,8 61,2 147 2,96
75x10,3 54,4 2,09 2,31 90x8,2 73,6 2,10 4,25
90x12,4 65,2 3,01 3,26 110x10 90,0 31 6,29
\__ 110x154 798 4,49 4,85 J

MwuHuManbHble paagunycbl nsruba Tpy6 PE-Xa

Hapy»KHbli% XONoAHbIN 3rvb lopaymii Hapy»KHbli XONOoAHbIN 3rnb Topauui
AVameTp, MM 6e3 pukcatopa | C prKcaTopom n3rv6 AVaMETP, MM | 6e3 purKcaTopa | C dprKcaTopom n3rv6
10 45 30 20 28 140 150 80
12 60 30 25 32 160 - 80
15 75 45 34 40 220 = 105
16 80 65 36 50 300 - 125
18 90 70 40 63 440 = 160
20 100 100 45 75 600 - -
22 110 120 48 90 800 = =
\_ 25 125 120 48 110 1100 - - )

Cunbl, co3gaBaeMble Npy TNHENHbIX paclwmpeHnsax Tpy6 PE-Xa,

Pasmep

25x2,3
25%3,5
28x4,0
32x2,9
32x44
40x3,7
40x5,5

-~

Makc. cuna
paclmpeHus

350
500
700
600
800
900
1300

Makc. cuna
oKatvs

550

800

1100
1000
1300
1500
2100

PasHuua mexay
MaKcC. cunammu
oKatvAa n
pacLmpeHmna
200
300
400
400
500
600
800

Pasmep

50x4,6
50x6,9
63x5,8
63x8,7
75x6,8
90x8,2
110x10,0

Makc. cuna
paclmpeHua

1400
2100
2300
3300
3200
4600
6900

Makc. cuna
oKatva

2300
3400
3800
5400
5300
7500
11300

PasHumua mexay
MaKC. CUnamm
cKata u
paclmpeHmna
900
1300
1500
2100
2100
2900
4400

_

MakcnmanbHaa cnna pacwimpeHnA

Cwvna, BO3HMKatoLLaA Npv MakcmanbHow Temnepatype 95 °C.

MakcnmanbHasa cunia cKatusa

Cuna, BO3HMKalOWAA Mpw oxnaxpawollen ycagke B Tpyoe,
CMOHTVIPOBAHHOM MPU MaKCMManbHO AOMYCTUMON pabouei

Temnepartype.

PasHuua MeXay cunamMmim CKata N pacllinpeHna

3TO OCTAaTOYHAA CWNa, CO3AaBaemas yYCafKon Tpybbl Npu Tem-
nepaType MOHTaxa, Korfa npucoeanHeHHasa Tpyba B TeueHue
HEKOTOPOro BpemMeHu UMeeT MakcuMManbHyio pabouyio Temne-
paTypy v faBneHve.



V13meHeHve AnvHbl, MM /M

JInHelHble TemnepaTypHble paclivipeHus

Mpumep: npu yknagke Tpybbl ropAavero BoAoCHabxeHns, Temnepatypa Bo3ayxa bbina 20 °C. Ha ckonb-
KO YONMHUTCA Tpy6a npw paboueit Temnepatype 70 °C?

Ha rpadvke BmaHO, uto TennoBoe paclumpeHve npu 20 °C coctaBndeT 2,5 mm/m. Mpu 70 °C Tennosoe
paclumpenwve cocTasnt 12,5 mm/m. Mpn yBenndernn Temnepatypsl ¢ 20 °C go 70 °C yanuHeHue Tpybbl COCTa-
BUT 12,5-2,5=10 Mm/M.

[T A
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Temnepatypa, °C



Uponor Supra Plus. O61mme cBemenus

Uponor Supra Plus — 3T0 Tennoun3onupoBaHHble TPyObl AN CUCTEMbl XONOAHOTO BOLOCHAOXEHMs, 3amep3aHrie KOTOPbIX
npefoTBpallaeTca 3a CYET NPYMEHEHNA CAMOPEryNNpYIOLLEroca TEMIOBOrO 3NeKTpoKkabena. 3T Tpybbl MOXHO 1CNONb30BaTb
B KauyecTBe BOJOMPOBOLHbIX WM HaMOPHbIX KaHann3aUMOHHbIX TPy6ONpoBOAOB ANs NM0ObIX OOBLEKTOB, rAe CYLeCTBYET PUCK

3amep3aHus Tpyo6.

TexHUYecKne xapaKTepucTuKkmn

Fa6apuTHble pasmepbl

Pa3mep nopgatouero Hapy>Hbin TonwmHa Bec Kr/m Pagunyc n3runba, OTrpyxaemas
Tpybonposoga dy xs | AvameTp KoXKyxa, MM M30ALMUY, MM M AJIMHA, M
25x2,3 68 12 0,6 0,5 150
32x2,9 68 10 0,7 0,5 150
40x3,7 90 18 1,1 0,7 150
40x3,7 140 39 1,5 038 150
50x4,6 90 15 1,3 038 150
50x4,6 140 34 1,7 038 150
63x5,8 140 27 2,0 038 150
75x6,8 175 39 29 1,0 100
90x8,2 200 39 3,5 1,2 100
\_ 110x10 200 30 51 1,2 100 J
KoHcTpyKuma 1. Nopatowaa Tpy6a Uponor PEM

1. Mogatowmin Tpybonposoa
13 NONN3TUIIEHA CpeHEN
nnotHocTt Uponor PEM

2. TennoBoW aneKkTpokabenb

3. AntlomnHmnesas ponbra

4. 3onaums — «CLUNTbIA»
neHononustuneH PEX

5. MonnsTUNEHOBbLIN KOXYX

Uponor Supra Plus noctaBnaeTca rotoBbIM K NPUMEHEHNIO
6yxTamu. CaMoperynunpyroLwmninca TennoBon aekTpokabenb
no3BonAeT pe3aTb TOYHO NO 3ajaHHON AnuvHe. MNogatowme
Tpy6bl BbINyCKatoTcA AnameTpom oT 25 o 110 mm. Makcu-
MasnibHoe pabouee faBfieHVe Ana AUamMeTpoB oT 25 1o 63 MM
cocTaBndAet 12,5 6ap, c gnametpamu 75-110 mm — 16 6ap.
Mopatowan Tpyba N3roTaBNIMBAETCA U3 CAMOTrO COBPEMEHHOTO
nnacTuka Ha nonmatuneHosoun ocHoBe Uponor PEM. Mnactu-
KoBble Tpy6bl Uponor PEM MOXHO CTbIKOBaTb C MarncTpasb-
HbIMY TPy6onpoBOAaMM C MOMOLLbIO CTaHAAPTHbBIX NpUcoeau-
HUTENbHbIX NaTPybKoB NGO UCMONb30BaTb CBAPKY BCTbIK
WIIN 371IEKTPOCBAPKY.

MnactnkoBaa Tpyb6a Uponor PEM 6bina paspaboTaHa AnA
CUCTEM XOJIOAHOrO ObITOBOro BOAOCHAOKEHMA. DTO rnMbKme
TPYObI 417 NOAAYM XONOLHOW BOAbI, OTBeUatoLwmne TpeboBaHMio
ctaHpapTa SFS 3421. B kauecTBe maTepuana ana nx U3roTos-
NEHUst NCNONb3YeTCA NONNITUNIEH CPeLHEN 1 BbICOKOW NNoT-
HOCTW.

2. TennoBow aneKkTpokabenb

CamoperynupyoLninca TenioBom sneKTpokabenb, pacumTaH-
HbI HA HOMVHaJSIbHYIO BbIXOAHYIO MOLWHOCTb 10 BT/M 1 Hanpsa-
»KeHue nutaHua 230 B.

3. AnlomnHuneBas ¢onbra

AntoMuHreBasa ¢donbra ynyywaeT nepegady Tenna ot Kabens
Ha nopatoLwui Tpy6onpoBoa,.

4. Tennomusonayusa (neHononnatuneH PE-X)

N3onauma BbinonHeHa u3 PE-X, cwuToro nonmatuieHa.
3aKkpblTaa AYencTasa CTPYKTypa M3onAumMy NpenAtcTByeT fo-
rNOLWEHNI0 BOAbl U obecneyrBaeT NpPeBOCXOAHY N30MALMIO
cuctembl Uponor Supra Plus. [MnoTHOCTb n3onAaumm coctaBnaeT
28 Kr/M, a TennonpoBogHOCTb paBHa 0,038 BT/mK.

5. MonuaTnneHoBbIN KOXYX

MoNMSTUNEHOBBIN KOXYX W3roTaBiMBaeTCcA M3 roppupoBaH-
HOro MONM3TUNEHA BbLICOKOW MNOTHOCTU. [odpupoBaHHan
CTPYKTypa 0becrneumnBaeT »KecTkoCcTb Tpybbl B MOMepeyHoMm



KoHcTpyKkuus

Kabenb 230 B 10 Bt AaBnaeTca camoperynmpyowmnmca Tenso-
BbIM 3neKkTpokabenem. [laHHbI BuA Kabena cneuuanbHO
pa3paboTaH AnA npepoTBpalleHnsa 3amep3aHus Tpy6. B coue-
TaHWUU C M3onALUMel NprUMeHeHVe aHHOro Kabena aenaeTca
HafleXkHbIM 1 6e30nacHbIM pelleHnem. HarpeBaTenbHbI 3ne-
MEHT TEMNNOBOro 3neKTpoKkabens BbINOMHEH U3 NPOBOAALLEro
nonumepa, 3anpeccoBaHHOro Mexay ABYMA MeOHbIMU Mpo-
BOAHUKaMK (HyneBbiM 1 da3oi). Ha XOnofHbIX yyacTKax Mex-
Zy NPOBOAHUKaMW MpoTeKaeT GOMbLIOA TOK, HarpeBaloLmi
MaTepwan cepfieyHKa. [o mepe Toro, Kak Kabesb HarpeBaeTcsa,
COMPOTMBAIEHME MaTepuana yBenMuMBaeTCs, B pe3yfbraTe
yero BeJMUYMHA TOKA W OTBOAMMAA TerjoTa CHUKAOTCA.
TennoBaa MOLWHOCTb Kabens octaeTca cbanaHCMPOBAHHON U
perynnpyeTtca B 3aBUCMMOCTM OT TemnepaTypbl OTAEbHOro
yyacTka Tpy6bl. Takum 06pa3om oCyLLecTBIAETCA 3alyuTa KaK-
[Oro yyacTKa TpyObl OT 3amep3aHuA (CM. pUCYHOK NonepeyHoro

Camoperynupyowmiica kabenb 230 B, 10 Bt/m

MegHble NPOBOAHWUKN CeYeHnEM

1,2 Mm2

PEe3nCTopHbI MaTepran  U30Maums

. MepgHble npoBoAHKKM ceyeHnem 1,2 mm?

. CamoperynupyoLwminca pe3mcTopHbIA matepuan

. MonnonedunHoBas nonauua

. 3aWmTHanA onneTka ceyeHnem 1,64 MMZ, NyeHaa mefib
. Hapy»HbIi1 Koxyx 13 nonnoneduHa

v A WIN =

~

(Hapy>KHb|e pa3mepbl wipurHa 10,5 mm, Tonw,. 5,5 mm
13 Mm

2308B

MUWHMManbHbI pagnyc n3rmb
Pabouee HanpskeHne

nocTosaHHas 65 °C
KpaTkoBpemeHHas 85 °C

100mM10A/150m 16 A

MakcumarnbHas gonycrtumas
pabouas Temnepatypa

MakcrmanbHas OJIHa NP MOHTaKe

HomviHanbHasA BbIXOAHAA MOLLHOCTb

(Temn. Ha NoBepPXHOCTM 13onnpoBaH-| 10 BT/m

Camoperynupytowmincsa MonvoneduHosas

\_HOW MeTa/m4eckon Tpy6bI +5 °C)

J

ceyeHusn). Mpu Hm3Kkux Temnepatypax Uponor Supra Plus
reHeprpyeT [JOCTAaTOYHO TeMsa, YTobbl NPefoTBPaTUTL 3amMep-
3aHue. Mo Mepe noBblleHnA TeMnepaTypbl BbIXOAHaA MOLL-
HOCTb CHMXaeTcA. Cuctema camoperynuposaHua Uponor
Supra Plus rapaHTupyet 6e3onacHyio paboTy. Kaxapiin pas npu
BKJ/IIOUEHUW MUTaHWA TemnnoBOVBNEKTPOKabenb noTpebnaert
HeKOTOprVI TOK AnA Ha4yallbHOro nopaorpesa; YpoBeHb AaH-
HOro TOKa 3aBMCUT OT YC/TIOBUIN OKpy»atolel cpefbl. Bo mHo-
rmx cjiyvyanx HaYaNbHbIN TOK MOXXHO CHU3UTb 6€3 Kakoro-nmbo
prcka 3amep3aHnA BOAOMNPOBOAHLIX TPY6. MeHAA Harpysky
Ha Kabenb B 3aBUCMMOCTW OT YCNOBUIA NoTpebneHna ToKa,
MOXHO obecrneunTb HU3Koe MoTpebsieHne MOLHOCTU U
npenoTBPaTUTb HeXenaTeNbHbI Harpes Boabl B Tpy6ax. Mpu
paboTe He crefyeT npeBblaTb MakCMMasbHO AOMYCTUMblE
pabouve TemnepaTypbl Kabenda 65 °C npu HenpepbiBHOM
pexunme paboTbl 1 85 °C B TeUeHVe KOPOTKOro BpeMEHW!.

3awmTtHas onnerka,
ny>xeHas mefb

-20°C

0°C

Korga kabenb XOMoAHblil, MaTepuan M3onAuMM CKUMAEeTCA,
OTKPbIBasA MyTU MPOXOXKAEHMA TOKa B KpucTanniax yrnepopa
MaTepuana cepeyHuka. dNeKTpuyecknin TOK, MPOXOAALLNi
yepes mMaTepuan cepfeyHurKa, Bbi3biBaeT Harpes. Ha Tensbix
yuyacTKax Kabensa nonmmepHblii pe3nCTOPHbIV MaTepuan pac-
LINPAETCA, YMEHbLUAA YMCIIO NyTei, MO KOTOPbIM MPOXOAUT

+20 °C

ToK. [Mpn 3TOM ConpoTMBREHME MOBbLIWAETCA, @ OTAaBaeMas
TensoBasA MOLLHOCTb NafaeT. B «ropaunx» Toukax B pesynbrate
paclwmpeHna mateprana cepaeyHuKka Yncno nyTen ana Toka
CHUXKaeTca o MYHMMYMA. B pesynbTaTe conpoTuBieHune cTa-
HOBUTCA OYEHb BbICOKMM, UTO BEAET K 3HAUYMTENIbHOMY CHUKe-
HWIO OTAaBaeMOW TEMI0BOW MOLHOCTH.



IIpoexTnpoBanue

Camoperynupytowumica kabenb 230 B, 10 Bt/m

B Tabnuue Hmke nokasaHbl TennoBble notepu B cucteme Uponor Supra Plus npy pasnnyHbIX BHELWHUX TemnepaTypax.
MNpepnonaraetca, 4To TemnepaTypa BHyTpW TPy6bl paBHa +2 °C. Ecnv notepu Tenna He npesbiwwaioT 10 BT/M, BbIXOAHOW MOLLHOCTH
Kabena gocTaToyHo AnA 3awmTbl cuctemMbl Uponor Supra Plus oT 3amep3aHus.

'Tr;’)“'a”ef’a' Paamep Tpy6bi
HapyXHOW * * * * * * * *| * * * *
:35%’*' 25/68 | 25/90 25/140/32/68  32/90 32/140|40/90 40/140/40/175| 50/90 |50/140/50/175/63/14063/17575/175 | 75/200|90/175 | 90/200 110/200
TpyObI
i
B 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 2 1 1
-2 1 1 1 2 1 1 1 1 1 2 1 1 2 1 1 1 2 1 2
=3 1 1 1 2 1 1 2 1 1 3 1 1 2 1 2 1 3 2 2
-4 2 1 1 2 2 1 2 1 1 3 2 1 2 2 2 2 3 2 3
=5 2 1 1 3 2 1 2 2 1 4 2 2 3 2 3 2 4 2 3
-6 2 2 1 3 2 2 3 2 1 4 2 2 3 2 3 2 4 3 4
=7 3 2 1 4 2 2 3 2 2 5 3 2 4 3 3 2 5 3 4
-8 3 2 2 4 3 2 4 2 2 5 3 2 4 3 4 3 5 3 5
-9 3 2 2 5 3 2 4 3 2 6 3 2 4 3 4 3 6 4 5
-10 3 2 2 5 3 2 4 3 2 6 3 3 5 3 4 3 6 4 6
-1 4 3 2 5 3 2 5 3 2 7 4 3 5 4 5 4 7 5 6
-12 4 3 2 6 4 3 5 3 3 7 4 3 6 4 5 4 7 5 7
-13 4 3 2 6 4 3 5 3 3 8 4 3 6 4 5 4 8 5 7
14 5 3 3 7 4 3 6 4 3 8 5 4 6 5 6 4 8 6 8
15 5 4 3 7 4 3 6 4 3 9 5 4 7 5 6 5 9 6 8
-16 5 4 3 7 5 3 6 4 3 9 5 4 7 5 7 5 9 6 9
-17 6 4 3 8 5 4 7 4 4 10 6 4 8 5 7 5 10 7 9
-18 6 4 3 8 5 4 7 5 4 10 6 4 8 6 7 6 10 7 10
-19 6 4 3 9 6 4 7 5 4 1 6 5 8 6 8 6 1 7 10
-20 6 5 3 9 6 4 8 5 4 1 6 5 9 6 8 6 il 8 1
-2 7 5 4 10 6 4 8 5 4 12 7 5 9 7 8 6 12 8 1
-2 7 5 4 10 6 5 8 5 4 13 7 5 10 7 9 7 12 8 12
-3 7 5 4 10 7 5 9 6 5 13 7 6 10 7 9 7 13 9 12
-2 8 5 4 n 7 5 9 6 5 14 8 6 10 7 9 7 13 9 13
-25 8 6 4 n 7 5 9 6 5 14 8 6 1 8 10 7 14 9 13
-26 8 6 4 12 7 5 10 6 5 15 8 6 1 8 10 8 14 10 14
-27 8 6 5 12 8 5 10 7 5 15 8 6 12 8 10 8 15 10 14
-28 9 6 5 12 8 6 11 7 6 16 9 7 12 9 1 8 15 10 15
-29 9 6 5 13 8 6 1 7 6 16 9 7 12 9 n 9 16 1 15
-30 9 7 5 13 8 6 n 7 6 7 9 7 13 9 12 9 16 1 16
-31 10 7 5 14 9 6 12 8 6 17 110 7 13 9 12 9 17 12 16
-32 10 7 5 14 9 6 12 8 6 18 10 8 14 10 12 9 17 12 17
-33 10 7 6 14 9 7 12 8 6 18110 8 14 10 13 10 18 12 17
-34 10 7 6 15 10 7 13 8 7 19 | 10 8 14 10 13 10 18 13 18
-35 1 8 6 15 10 7 13 8 7 19 n 8 15 1 13 10 19 13 18
-36 1 8 6 16 10 7 13 9 7 20 1 9 15 1 14 10 19 13 19
-37 1 8 6 16 10 7 14 9 7 20 n 9 16 1 14 1 20 14 19
-38 12 8 6 17 n 8 14 9 7 21 12 9 16 i 14 n 20 14 20
-39 12 9 6 17 1 8 14 9 8 2 12 9 16 12 15 1 2 14 2
-40 12 9 7 17 1 8 15 10 8 2 12 9 17 12 15 12 2 15 21
-4 12 9 7 18 1 8 15 10 | 8 2 12 10 17 12 16 12 by) 15 2
-4 13 9 7 18 12 8 15 0 | 8 2 13 10 18 13 16 12 2 15 2
-8 13 9 7 19 12 8 16 0 | 8 3 13 10 18 13 16 12 3 16 2
-44 13 10 7 19 12 9 16 0 | 9 % 13 10 19 13 17 13 bx] 16 3
45 14 10 7 19 12 9 16 n 9 25 14 1 19 13 17 13 24 16 3
46 14 10 8 20 13 9 17 1 9 25 14 1 19 14 17 13 2% 17 2%
47 14 10 8 20 13 9 17 n 9 2% | 14 1 20 14 18 14 25 17 2%
48 14 10 8 2 13 9 18 n 9 6 | 14 1 20 14 18 14 25 17 25
-49 15 1 8 21 13 0 | 18 12 | 9 27 15 n 2 15 18 14 26 18 25
-50 15 1 9 21 14 10 | 18 12 110 27 15 12 2 15 19 14 26 18 26
* ,D,aHHble no3nunmn Ha cknage OTCYTCTBYKOT U U3roTasiMBatoTCA Mo crneunasbHOMY 3akasy.

MpoeKTupoBaHue 3N1eKTPoo6opyaoBaHMA =':i= | =i
Camoperynmpylolmiicsl TennoBoil Kabenb B cucteme Uponor  Kasens, vononsayewsi UPONOR SUPRA PLUS
Supra Plus ytBepxgaeH k npumeHeHuto FIMKO. Uponor Supra ~ nwrarma
Plus cnepyet yctaHaBnuBaTb M obecneunBaTb €ro 3awuty

B COOTBETCTBUM C TPebOBaHUAMN HOPMATUBHBIX [OKYMEH- L2 L L3 N
ToB. bnarofaps napannesbHON cxeme, TENOBON Kabesnb
B cucteme Uponor Supra Plus MOXHO Takxe MCnonb3oBaTbh
B KauecTBe WCTOYHMKA MUTaHWUA [NA BO3MOXHbIX BeTBeN
TpybonpoBoga, No3TomMy TPyOOMNpPOBOA MOXET COCTOATb U3
HECKOJIbKMX BETBEMN.

Mpumeyanune: LI + L2 + L3 < makcumanbHO fonycTumMon gnaniel = 150 m!



CnepyeT oTMeTUTb, YTO OOWAA AnNMHA CeTW, 3anuTbiBaemon
OT OZHOW TOUKMU, He [OMKHa NMPeBbIlaTb MaKCMManbHO AOMNY-
CTVMOW AJIVHbI YCTAaHOBKM TennoBoro Kabend. MakcrmanbHO
JonycTMas AfiHa yCTaHOBKU COCTaBMAET:

- Npu npegoxpaHuTene Ha 10 A - 100 m;

- Npu NnpegoxpaHuTene Ha 16 A — 150 m.

YacTo npeagnoytutenbHee CrpynnmpoBaTb OTAe/bHblE KOPOT-
Kne Tpy6bl B efuHytlo uenb. Kaxpas uenb AOMKHa MMETb
OTAESNIbHYIO CXeMY S/IEKTPUYECKON 3aLLUTbI.

OnviHa uenun

CnoxwuTe obLyto OAnHYy BCcex Tpyb, aobasbte 0,5 M AnAa nog-
KJIOUEHNA 1 OKOHYaHMsA. [JobaBbTe 1,5 M Ha KaXXaylo BETBb.
3aTtem yuTtnTe 3anac Kabens, obopaumBaemMoro BOKpyr Tpy6bl B
MeCTax JOMONHUTENbHbIX TEMTOBbIX MOTEPb (3a[BWXKKM, CKBO3-
Hble COeANHEHVA U T. 11.).

3awumTa

KonnyecTBo 1 napameTpbl 3aLMTHbBIX YCTPOWNCTB, @ TakXKe KoJu-
YecTBO HE3aBUCUMbIX Liener Tpy6 onpeaenseTcs C ydeTom ob-
el ANVHbI TENIOBOTrO dneKTpokabens. Mprumep: afvHa yyacT-
Ka TpybonpoBoga coctasnseT 182 m. O6wan AnnHa C y4eTom
[OMNYyCKOB Ha OTBETBJIEHUA U COeAUHEHMA cocTaBndAeT 188 m.
Bo3bmeMm, Hanpumep, cnepyoLve aByxKabenbHble Lenu:
a)(50+43+30)mM+(1,5+05+054+05)m=126m;
b)(43+8+4+4)m+(1,5+0,5+0,5+0,5) M=62Mm.

a) obLwasn AvHa 126 M Npu UCMNoNb30BaHUY NpefoxpaHuTens 16 A;
b) o6wasn gnvHa 62 M Npu cnonb3oBaHuK NpegoxpaHuTens 10 A.

El Touka nopa4m NUTaHus, AnvHa 123 m

50m| TpoitHuk
UPONOR SUPRA PLUS 3arnywka
43m
30m

3Barnywika

u O
43m Touka nogaqn
8m . nuTaHus,
/TPOVIHVIK AnuHa 59 M
D4M
4am
0

Ecnu nutaHne Henb3A noAaBaTh C ABYX HanpaBneHW, U3 pas3nny-
HbIX LleHTPOB rpynm, TO B TPaHLLee ciiegyeT yCTaHOBUTb MoA3em-
HbI Kabenb Ana Apyroi TOYKM NUTaHWA, Npy nuTaHny ot RK 1.

D Touka nogaum NnUTaHus, AnuHa 123 m
TpoiiHnk
50m UPONOR SUPRA PLUS 3arJ'|yLuKa
43m
30m Touka nogaqn
3arnywka nuTanns 2,
D/ AnvHa 59 m
43m 9

8m /TpoMHMK

D4M

4m

O

Touka nofaun nNuTaHWA 2 MOXET TakXe OblTb MepemelleHa
B TOUKY 3, M AaHHaA YacTb cxembl GyfeT nonyyaTb NUTaHWeE
OT LeHTPanbHOro UCTOYHMKA MUTaHWA. 1A BbINOMHEHUA OT-
BETBNIEHNI Kabena NUTaHWA WCMOSb3yiTe TPONHUKN TakuUM
obpa3om, 4YTo ofHa BeTBb OyAeT MpeBpalleHa B NUTAOLWUI
Kabenb.

Mpvmep: BMA NOAKIIIOUYEHMA ydacTKa Tpy6bl AnuHon 450 M,
MOJyyYaloLero NUTaHme oT TouKkm A.

A B C
Touka nogauu Touka nogauu Touka nopaum
nutauma 1 3arnywka nMTanma2 3arnywka nUTaHns 3 3arnaywka

150 m 150 m 150 m

[na nopgaun nutanma B Toukn B n C cnepyeT npoknagbiBatb
noA3emHbI Kabenb, nuTaTb Toukn B n C. Lienun gomHbl npokna-
[bIBaTbCA pa3fefibHO U NCMOMb30BaTb OTAENbHbIE YCTPONCTBA
3almThl (B 3TOM cnyyae 3 x 16 A). Ecnv ncnonb3yeTtca oguHa-
KOBbI pa3Mep 3alUTHbIX YCTPONCTB, Kabenu NUTaHNA MOXKHO
nogKknioyatb K pasHbiM daszam 3-dpasHol Kopobku. [omxHa
MIMETbCA BO3MOMXHOCTb OTK/IIOYEHMA YCTAaHOBKM C MOMOLLbIO
BblKntovatena (cm. MNpaBuna anektpobesonacHoctn A1-89,
ctp. 19, pa3gen F).

Uponor Supra Plus npeactasnset coboli Tennosoli Kabesnb
C mapannenbHbiM NuMTaHueM. MPOBOAHNKN He crepyeT coe-
OVHATb Ha KOHLUAXxX Apyr C APYrom, NOCKOJIbKY 3TO npuBefet
K KOPOTKOMY 3aMblKaHMIO.

dnemeHTbI nogKntoueHus Supra Plus

Supra Plus 1: pasbem U 3arnywka, a Takke Heobxofumble
3MIEKTPUYECKIE IeMEHTbI 1 YCafJouHble pyKaBa.

Supra Plus 2: TpoliHMKOBOE OTBETB/IEHME, @ TaKKe HEOOXO-
OVIMble 3NeKTprYecKre 3neMeHTbl (OTBETBIEHNA, 3aryLIKA 1
OTAENbHbIE M30/MPYIOLME KaHasbl TPOMHWKOB) 1 yCaJoOUHble
pyKaBa.

Supra Plus 3: npamoli yanvHuTenb, a Takke HeobxoAvmble
3neKTprYecKne 31eMeHTbl 1 yCafjouHble pyKaBa.

Kaxkabll KOMNEKT BKOYAET B cebs I'IOﬂ,pO6HbIe MHCTPYKLNN
Nno yCTaHOBKe A1 CAaHTEXHUKOB N 3/1€KTPUKOB. an)KFle yem
Npon3BoANTb YCTaHOBKY, BHUMATENbHO NPOYTUTE MHCTPYKLUUIO.
Komnnekt o6opy,qosaH|/|ﬂ HE CoaepKnTt I'Iany6KOB nogarowmnx

Tpyo.

3awmnTHbIE YCTPONMCTBA

« MnaBkuin npegoxpaHutens 10 A unn 16 A, MeIeHHbINA.

+ 3alMTHbBIE BbIKMOYATENV NPUOOPOB (@aBTOMATUYECKNE),
ayra G unn K.

+ BbikntouaTenb aBapunHOro Toka.

lpynnoBbil kKabenb, NOCTyNaloLWMi Ha TennoBol Kabenb, cne-
AyeT 3aluUTUTb BbIKNloYaTesleM aBapunHOro Toka, TOK cpaba-
TbIBaHNA KOTOPOTo paBeH 30 MA.



[lorepn maBneHus B Tpydax
Uponor Supra Plus u Supra Standard

Temnepatypa Bogbi 20 °C

v 25/20,4/2,3  32/26,2/29  40/32,6/3,7 50/40,8/4,6  63/51,4/58 75/61,4/6,8 90/73,6/8,2 110/90,0/10,0

/d \'% Ap v Ap v Ap v Ap v Ap v Ap v Ap \'% Ap
[w/c]  [kMa/ml  [w/c]  [kMa/ml  [w/cl [kMa/m]  [w/cl [KMa/ml  [w/cl [kMa/m]l [w/cl [kMa/m] [w/cl [KMa/m]l [w/c]l [KMMa/m]

0,025 0076 00086

00315 0,09 00127 0,059 00041

0,04 0,122 00189 0075 00061

0,05 0,153 00275 0094 00088 0,06 0,0031

0063 0,193 00407 0,119 0013 0075 00045

0,08 0245 00611 0151 00195 009 00067 0061 00024

0,1 0306 00895 0,188 00285 0,12 0,0098 0,076 00034

0125 0382 01315 0235 00417 0,15 0,0144 009 0005 0,06 0,0017

016 049 02016 0301 00638 0,192 00219 0,122 00076 0077 00026 0054 0,0011

0,2 0612 02974 0377 00939 0,24 0,321 0153 00111 009 00037 0068 00016

0,25 0,765 04394 0471 01384 03 00473 0,191 00163 0,12 00055 0,085 00024 0,059 0,001

0315 0964 06599 0593 02072 0377 00706 0241 00244 0,152 00082 0,107 00036 0074 00015

04 1,224 1,0068 0,753 03152 0479 0,071 0306 00369 0,193 00123 0,136 00054 0,094 00023 0063 00009
0,5 1,53 14972 0942 04672 0599 01585 0382 00544 0241 00182 0,17 0,0079 0,118 00033 0079 00013
0,63 1927 22631 1,187 07039 0755 02381 0482 00816 0304 00272 0214 00119 0,148 00049 0,099 00019

08 2448 34774 1507 10776 0958 03634 0612 01242 0386 00413 0272 0018 0,188 00075 0,126 0,0029

1 3,059 52062 1,883 16072 1,198 05405 0,765 0,1842 0482 00611 034 00266 0235 00111 0,157 0,0043

1,25 2,354 24022 1498 08053 0956 02738 0602 00906 0425 00394 0294 00163 0,196 0,0063
1,6 3014 37567 1917 12547 1,224 04253 0,771 01403 0544 00609 0376 00252 0,252 00097
2 239 18774 153 06345 0964 02088 0,68 00904 047 00374 0314 00143
2,5 2995 28148 1912 09483 1205 03112 085 0,1345 0588 00555 0393 00212
3,15 2409 14406 1518 04714 1,071 02033 0,74 0,0838 0495 0,032

4 3059 22247 1928 07254 1,36 03123 094 0,1285 0,629 0,0489
5 241 1,0873 1,7 0467 1175 01917 0,786 00729
6,3 3036 16567 2,142 0,7098 1481 0,2908 0,99 0,1103
8 2,72 1,0965 1,88 0448 1,258  0,1695
10 3399 16493 235 06722 1572 02537
12,5 2938 11,0104 1965 13804
16 2,515 05966
20 3,144 08977



Uponor Supra Standard. O61mue cBemerus

Uponor Supra Standard — 370 Tennomn3onvMpoBaHHas Tpyoa,
npeaHaszHauyeHHaa Ans CUCTEM XOMOAHOTO BOAOCHAOKeHWA
N HaMoOPHOW KaHanM3auuy, 3amep3aHvie KOTOporo npep-
OTBPALLAETCA 33 CUeT NPUMEHEHNA TEMNOBOTO 31eKTPOKabens
C MOCTOAHHBIM COMPOTMBAEHMEM, YNPABAAEMOro peryns-
Topom. C1ctemMa MOXeT paboTaTb OT HanpsaxeHna 230 B vunn
400 B. MpumeHeHne Tpyb Supra Standard 3SKoHOMMYECKM
BbIFOHO, MOCKOSMbKY MO3BOMAET MPOKNAAblBaTh ASMHHbIE
He3zamep3atLre Tpybbl Kak Ana nofgauv XonoAHoW ObiIToBOWM
BO[bl, TaK ¥ KaHaM3aUMOHHbIE, @ TakKe COopyKaTb Pasnny-
Hble MPOMbIWEHHbIE TPYObl ANA MOAAUM TEXHOMOMMYECKMX
XKUOKOCTeN B YCNOBUAX, KOMAa CYLIECTBYET PUCK 3amep3aHuA.
MouHoCTb, noTpebnaemas [aHHOW CUCTEMOW, OYEHb Mana,
MOCKOSbKY KOHTPOMb 33 TemnepaTypor MOBEPXHOCTM Ka-
6ena NpoMCXOANT C OYeHb BbICOKOW TOUHOCTbIO. Perynatop

TexHnueckue gaHHble

NnoAfepX1BaeT TemnepaTypy TpybonpoBoaa TOYHO Ha 3afaH-
HoM yposHe. CucTembl Tpy6 Uponor Supra Standard noctas-
NATCA C ABYMA Kabenamm Co CTaHAapTHbIM COMPOTVBEHMEN,
COMpPOTMBAEHNUE 3TVX Kabefieln MOCTOAHHO MO BCel AnnHe
Kabens. Kentbiin kabenb 2x0,48 /M nNpeaHa3HavueH ana Tpyo
annHoi 50-300 M, a Genbit kabenb 2x0,05 T/m — ana Tpy6
anmHo 150-700 m. B Tpybonposogax, AnMHa KOTOPbIX
NpeBbILIAeT YKa3aHHble 3HauyeHus, CneayeT YCTaHaBIMBaTb
HECKO/bKO WCTOYHWUKOB MWTaHWA NMBO BbIOMPATL TEMIOBOM
Kabenb, NCXOAA 13 KOHKPETHbIX YCOBUIM NpumeHeHus. Tpyobl
Uponor Supra Standard nocTaBnsoTCA roTOBbIMU K YCTAHOBKE,
B OyxTax. CMCTeMa COAEPKUT NOMHBIV KOMMNEKT AeTane ans
COeAVHEHMS TPY6 U BbINOSIHEHVA OTBETBAEHWI U YANIMHEHWIA
(coepmHWTENbHbIE 3N1EMEHTBI A4 MOAAIOWMX TPYO B KOMMEKT
MOCTaBKW He BXOAAT).

Fa6apuTHble pa3mepbl

Pasmep nogatoulero Hapy>xHbi gnameTtp TonwwmHa Pagnyc [nnHa

Tpybonposoga, dy x s 3aLUMTHOTO KOXKYXa, MM M30AALMN, MM B2E, LA 13rn6a, M OYXTbI Ly, M
25x2,3 68 12 06 05 500
32x2,9 68 10 07 06 500
40x3,7 90 20 14 07 300
40x3,7 140 37 1,5 08 300
50x4,6 90 15 1,6 08 300
50x4,6 140 32 1.7 1,0 300
63x5,8 140 26 2,0 1,2 200
75%6,8 175 35 29 1,5 100
90x8,2 175 28 35 18 100

\_ 110x10 200 33 38 22 100 )




KoHcTpyKuusa Supra Standard

1. Mopatowan Tpy6a Uponor PEM
(nonuaTnneH cpenHeln NIOTHOCTN)

B KkayecTBe mogatoux TPy B cuCTeMe WCMonb3yeTca Tpyba
Uponor PEM, koTopas paspaboTaHa ana nofsoAa XononHom obl-
TOBOW BO/IbI ¥ OTBEYAET TpeboBaHWAM CTaHAapTa SFS 3421. Tpy6bl
MOXHO COeMHATL, UCNOMb3yA OOblUHbIE COEAMHUTENBHbIE dMe-
MEHTbI, CBAPKOW BCTbIK, NMOO0 MaTpyOKamm A SNeKTPOCBaPKA.

2. TennoBou aneKTpoKabenb

B KauecTBe TeNNoBOro Kabens ncnonbayetca Kabenb ¢ nocTo-
AHHBIM COMPOTUBIEHNEM.

3. Usonauua

M301AUMA BbINONHEHA W3 «CLUMTOTO» NEHONOAMITUNEHA. 3aMK-
HyTas A4YencTan CTPYKTypa U3onaUmmn NpensaTcTByeT nornotle-
HUIO BRarK 1 obecneynsaeT NPEBOCXOAHYIO U3OMALMIO CUCTe-
mbl Uponor Supra Standard. MnoTHOCTb M30naumnm cocTaBnaet
28 Kr/mM?, a TennonpoBoAHOCTb paBHa 0,038 BT/mK.

4. NonnsTNNeHOoBbIN 3aLNTHDIN KOXYX

[onnsTnneHoBbIN KOXyX M3roTaBVBaETCA 13
rodpurposaHHoro nonuatuneHa HDPE (BbicOKOW NAOTHOCTN).
fodprpoBaHHaa CTPyKTypa obecneymBaeT KeCTKOCTb KOXKY-
Xa B NOMEPEeYHOM HaMpaBieHUN 1N TMOKOCTb B MPOAOCTbHOM
HanpasneHnu.

1. Mogatowmin Tpybonpososa
Uponor PEM
2. TennoBoi Kabenb

3. N3onAuna
NeHOMNoNN3TUIEH
(PEX-noponnacr)

4. Koxyx 13 nonmatuieHa
BblcoKol nnotHocTy (HDPE)

Kabenb

PerynvpoBka MOLWHOCTM MOAOrpeBa Kabena Co CTaHAapT-
HbiM conpoTueneHnem Tpybel Ecoflex Supra Standard
NPOV3BOAMTCA PErYNATOPOM U AATYMKOM C OTpULATENbHbBIM
TemnepatypHboiM  KoabodunumeHtom (NTC). [atumk Temne-
paTypbl, YCTaHaBMAMBAEMbIi Ha MOBEPXHOCTU Kabens, obe-
crneyviBaeT ObpaTHYl0 CBA3b C Peryaatopom, onpeaenas
NoTPeOHOCTb B HarpeBe W rapaHTMpysa 3aluTy Kabens
OT neperpesa fAaxe MNpw oTpuUaTeNbHbIX ycnoBuax. Mpu
3TOM  COXPaHSAIOTCA HaMopHbIe  XapaKTepPUCTUKK  Tpybo-
npoBoda W MNpeAoTBPaLiaeTCA MOBPEXAEHWe nnacTuKa.
Perynatop perynvmpyeTt MOWHOCTb, MOCTYMaloLyto Ha Kabenb,
TakuMm 00pa3oM, UTO TemnepaTypa MNOBEPXHOCTM Kabens
COXPAHAETCA PaBHOW CTaHOAPTHOMY 3a[JaHHOMY 3HaueHUto
(0-30 °C). bnarogapa xopouweln 13onauny Harpes Kabens
NPOUCXOAUT B TeYeHne BpemeHu, He npesbiwatowero 40%
OT CYMMapHOro BpemeHu paboTbl. Takum obpasom, obecne-
UMBAETCA 3HAUMTEIbHAA SKOHOMMA SHEPrUM NO CPABHEHMIO
C HenpepbiBHbIM HarpeBoMm. Ipu MCNONb30BaHWK Kabener
CO CTaHAapTHbIM conpoTuenenvem Supra Standard ogvH
UCTOYHWUK MUTaHUA MOxeT oborpesaTb TpybonpoBoa Anw-
How o 700 m. Mpur HeobXxOAMMOCTH BO3MOXHO pa3paboTaTb
pelleHns, no3gonAtlve oborpesatb TPYOONPOBOALI ellle
60sblIen ANVHbI.

Uponor 230V/400B
2x0,48 Q/m

MMH. 50 — MaKc.300 m

1. HapyHbli1 koxyx 0,6 mm, MBX

2. 3awmTHas MegHas onseTka

3. Koxyx 0,4 mm MBX

4. N3onaums 0,4 Mm

5. MpoBopa ¢
conpoTueneHviem 0,48 Q/m

6. MeaHbIii npoBoaHYK 1,5 MM?

Kentbiii
kabenb

1. HapyxHbiit koxyx 0,6 mm, MNBX
2. 3awumTtHas MeaHas onneTka
3. Koxyx 0,4 mm MBX
4. N3onaumsa 0,4 Mm
5. MpoBopa ¢
conpoTuenennem 0,05 Q/m

.';- 6. MeaHbIit NPOBOAHVK 2,5 MM?
[

Uponor 230V/400B
2x0,05 Q/m

MMH. 150 — Mmakc.700 m

Benbiin
kabenb

~

(HapyMHble pasmepsbl LWMprHa 12 MM, TOSLLMHE 7 MM

MnHUManNbHbI

25 MM
paauyc 13rvba
Paboyee HanpseHue 230/400 B
MakcvmvanbHasa gonyctimasn +70°C

paboyas TemnepaTtypa
KENThi Kabenb (2x0,48 QO/m + Cn)

180 M/230B
MakcumansHas gavHa 300 m/400 B
npu MOHTaxe Genbin kabenb (2x0,05 O/m + Cwn)
400 /230 B
700 m/400 B
kMaKCVIMaﬂbHaH MOLLHOCTb 25 Bt/m J




PerynaTtop

Perynatop Uponor 600S npenctagnseT cobon ynpaensio-
WA SNEKTPUYECKMM HarpeBOM TUPUCTOPHBIM PerynaTop,
obecneunBaolWnii HenpepbiBHOE OeCCTyneHvaToe, pery-
JIpyemoe no BpeMeHu ynpasneHuve «triac». na nogkno-
UEHWA CUCTEMbl K MCTOUYHMKY NUTaHuA TpebyeTca coeam-
HWUTENbHbIM anemeHT Uponor Supra Standard n KOHLEBOMW
TepMuHan 1, Bknovatowuin B ceba perynatop Uponor 600S
n patunk NTC c npucoeamnmHuTenbHbBIM Kabenem AMMHON
4 m. Perynatop noctasnaeTca B 6pbI3ro3alluiieHHOn OTBET-
BUTENbHOM KOpobKe (IP 54), KOTopaa TakKe MCNonb3yeTcs
B KauecTBe COeVHUTENbHON KOPOOKM [AnA MOAKMOYEHNA
BHellHero Kabens. Perynatop He umeeT nepektoyarens
ynpasieHusa, HeobXoAMMOro [nA HarpeBaTeNbHON CU-
CTembl; [aHHbI NepekovaTent clefgyeT YCTaHOBUTb OT-
nenbHo. PerynAtop NOALEPKMBAET Ha 33AaHHOM YpPOBHe
TemnepaTtypy Ha MOBEpPXHOCTM Kabena, B pe3ynbTraTe
yero notpebneHve 3HePrnn CHWKaeTca Aaxe Ha 60% Mo
CPaBHEHMIO C KabenamuM C HenpepbIBHbIM HarpeBoMm. [luana-
30H perynmpoBku Temnepatypbl oT 0 go —30 °C.

MopknioueHne

[ntaHne, pasvembl 1 u 2. [TONAPHOCTb He MMEeeT 3Haue-
HuA. HanpsxeHnune nuTanmna 200-415 B nepemeHHOro
Toka, 50-60 Ti, aBTOMaTUYeCKWin BBIOOP HAMPAXKEHUA.
MakcumanbHbIM TOk 16 A, [luTaHme nocTynaer 4yepes
OUNONAPHBIA NepekniouaTens. Perynatop cnepyeTr o6A3a-
TeNIbHO 3a3eMUTb.

DaTtunk

Pasbembl G1 1 G3. [oNAPHOCTL He nMeeT 3HayeHua. [atumk
MMeeT BbICOKMI noTeHuman (>200 B) npotus Hynda 1 3eman.
YCTaHOBKa AaTuiKa LOIKHA NPOU3BOANTLCA B COOTBETCTBUM
C OEeVCTBYIOWYMMU HOPMaMM 1 MPaBUIamy MOHTaXa CeTel.
CoenHNTENbHLIN Kabenb faTuMka TemnepaTypbl Npu He-
0OXOAMMOCTM MOMHO YAIMHUTD (MAaKCUManbHO [0 ANVHbI
50 m). PaboTy paTumka MNpPOBEPAIOT, M3MepAs COMpOTMB-
nenve uenu. BenuuvHa conpotvBneHna patumka NTC
npu Temnepatype +0 °C npvmepHO paBHa 15 KO 1 npu
Temnepatype +30 °C npumepHo 10 kQ.

BknioueHne
1) NpoBepbTe coeamHeHs.

2) M3mepbTe  conpoTMBAEeHWe Lenn Mexay COoeanHEHVAMM
3 n 4, ona HanpskeHna 230 B 144 Q < R < 230 Q, ana
HanpsaxeHua 400 B 25 Q) < R <400 Q.

3) Bkntoynte TOK U YCTaHOBWTE MaKCMMaJlbHOE 3Ha4deHune.
CeeToamnon 3aropaeTcAa U Ha4nMHaeT MraTb, 3aTeM BKJTHO-
yaeTcsa. 3aTem YCTaHOBWTE MUHKMaJ/IbHOE 3Ha4YeHNe. CeeTo-
ano[ raCHeT Ui Ha4ynHaeT MUraTb, a 3aTeM BbIK-JTIO4YaeTCA.

TexHU4yecKne gaHHble

HasBaHwe ycTporicTaa Uponor 6005
230/400 Bt

MKH. 230 B1/400 BT
Makc. 3680 B1/6400 Bt

0..+30°C

none3Had YacCtb UMKa

HommHanbHoe HanpsxeHvie
HarpysouHasa cnocobHoCTb Mo Bxomy

[lnanasoH perynmpoBkn Temnepatyp
[okazaHwvie CUrHanbHOW NaMioyKm

MpocTpaHcTBo, Tpebyemoe
Q15 YCTaHOBKM

pa3mep KOpobKwM
125x175%75 Mm

Knacc 3auyutbl, obecneyvisaemon

\_KOpnycom I Y,
OO6Hapy:KeHune HencnpaBHOCTEN
1) Boikntounte  ToK oTcoegnHmnTe  BbIBOAblI  AaTykKa.

/3mepbTe COMPOTUMBREHWE AaTuMKa W PerynmpoBOYHOrO
noteHuvomeTpa. ConpoTmBneHe NOTEHUMOMETPA PaBHO
0-5 kBT, a conpoTrenerve aatyvka — 15-10 kQ (npw 0 °C -
15 kKQu npu +30 °C - 10 KQ).

2) OctaBbTe  [ATUMK  OTK/IOYEHHBIM U BKJIOYUTE MUTaHME.
PerynAatop [omKeH MofaBaTb Ha HarpeeaTelb MOCTOAH-
HbI TOK, MPW 3TOM CBETOAMOL, AOMKeH ropeTb. C NOMOLLbO
aMnepmeTpa C 3aXVMamyi NPOBepsLTe, MOCTyMaeT N TOK Ha
HarpeBaTenb. ECi CBETOAMO/ He rOpWT 1 TOK Ha HarpeBaTesb
He MOCTyMaeT, MPOBEPLTE HANPAXEHNE NUTAHNUSA PerynaTopa
Ha Knemmax HanpspkeHus 1 1 2. Ecnv HanpsaxeHne cooTBeT-
CTBYeT HOpMe, BO3MOXHO, HEMCNPaBeH perynatop. Ecnu cee-
TOAMOL, FOPUT, @ TOK Ha HarpeBaTeslb He MOoCTynaeT, NpoBepbTe
COMPOTUBAEHWE HarpesaTens. Ecnn conpoTueneHmne B Hopme,
BO3MOXKHO, HEVMCNPaBEH perynaTop.

3) BoikntounTe NUTaHWe U 3aMKHUTE HAKOPOTKO KOHTaKTbl G
n G3, 3aTem BHOBb BKJ/OYMTE MUTaHMe. [1pn 3TOM CBETO-
V0 He JOMKEH 3aropaTbCA 1 TOK He AO/MKeH MPOXOANTb
uepe3 perynatop. C MomoLiblo amnepmMeTpa C 3aXunma-
MV MPOBepbTe, MOCTYNaeT M TOK Ha Harpesatenb. Eciu
CBETOAMO[] HE TOPUT 1 TOK Ha HarpesaTesib He MoCTyraer,
BEPOATHO, HencnpaseH perynatop. Ecnv ceetogmos ropu,
n KoHTakTel G1 1 G3 3aMKHYTbl HAKOPOTKO, BEPOATHO,
HeuncnpaeeH perynarop.

MpuvHUMN pa6oTbl

Perynatop Uponor 600S perynvpyeT 6ecCcTyneH4aTo CpefHIoto
MOLLHOCTb B 3aBMCMMOCTM OT MOLLHOCTY, NOTpebnaemoit Ha
[aHHbI MOMEHT. PerynmpoBKa OCyLeCcTBATCA NyTem BKSTO-
YEHWA U BBIKMOYEHWA MUTaHUA C NePUOANYHOCTBIO BKITIOUEe-
HWA/BbIKNIOYEHMA, paBHOM 60 cek. (BKN. + BblkI. = 60 ceK.).
Perynatop paboTaeT C NOAKMOUEHNsA HyeBoW TOUKM (He Bbl-
3bIBaeT MOCTYMNEHNE MOMEX MO CETU MUTAHWIA).

3nenvie cootBeTcTBYET TpebOBaHUAM EBPOMENCKOro CTaH-
[apTa no anekTpomarHntHon comectmocTn (EMC) CENELEC
EN50081-1 n nmeeT mapkmposky CE. M3genne cootsetcTByeT
TpeboBaHuam eBponeiickoro ctaHgapTa LVD IEC 669-2-1.



[IpoexkTupoBanme Supra Standard

Pacuer pa3mepoB 1 notepu Tenna

Pa3mMepbl nofawlyx Tpyd AOMKHBI BbIOVPATLCA B COOTBETCTBUM C ODLIEMPUHATBIMM HOPMamu. Beibop Tpy6 mpoun3soamTcs,
Hanpumep, Npu yknaake Tpyb C yueTom TemnepaTypbl 3amep3anHua rpyHTa, KoTopasa MoxeT onyckaTbca Ao —10 °C. Mpu npoknagke
B MOCTax OfIHOBPEeMEeHHOE BO3[EMCTBME HU3KOM TemnepaTypbl OKPYXatollei cpefbl v BeTpa MOryT CAienaTb yCrioBua paboTl
3HauuTenbHO bonee cypoBbIMU. B TabnvLe Hixe NpUBoaATCA TenoBble noTepn B cucteme Uponor Supra Standard npu pasnmuHbix
BHELLIHMX TemnepaTypax. B Tabnuuke npenonaraeTcs, 4to Temneparypa BHyTpyY Tpy6bl pasHa +2 °C. HaliguTe B nepBoit KONoHKe
Hy>KHOE 3HaueHe HapyXHOW TeMnepaTypbl BO3AyXa, BblbepyiTe B BepXHeM PALY pasmep TPyObl, MOCae Yero Ha nepeceyeHmn 3Toro
ctonbua v CcTpokn Bbl monyunte 3HadeHne BT/M, Npu KOTOpom Tpyba He OyaeT 3amep3aTtb. [oAxoasLme COeavHUTENbHbIE
anemeHTbl Ans HanpskeHna 230 B unn 400 B nokasaHbl Ha rpaduike MOLLHOCTU.

Mpumep: Tpy6onpoBop obLueit NpoTaKeHHOCTbo 120 M 1 pa3mepa 32/90 ycTaHaBNMBAETCA B MOCTaX, B OTKPbITOM BO3AyXe, NOA AeiCTBUEM
BETPa, rAe pacyeTHas TemnepaTypa fAomkHa 6biTb paBHa -50 °C, TpebyeTca MolHOCTb 14 BT/M. Kak Hanps»keHne nogksioyeHys Bbibupatot 230 B
1 Kabenb 2x0,48 BT/m (>kenTbiin Kabenb). MapannenbHbiM noaknoyeHem 2x0,48 BT/m + obpaTHbiM Cu foCTUraeTcs MoWwHOCTh 15 BT/m.

Temne- Paawmep TpyGbl

patypa

HapyxHoin  25/68 | 25/90 | 25/140 | 32/68 | 32/90 | 32/140 | 40/90 | 40/140 '40/175 | 50/90 |50/140 | 50/175 | 63/140 | 63/175 | 75/175 | 75/200 | 90/175 | 90/200 | 110/200

nosepx-

HOCTK

TPyObI (BT/M)
B 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 2 1 1
-2 1 1 1 2 1 1 1 1 1 2 1 1 2 1 1 1 2 1 2
=3 1 1 1 2 1 1 2 1 1 3 1 1 2 1 2 1 3 2 2
-4 2 1 1 2 2 1 2 1 1 3 2 1 2 2 2 2 3 2 3
=5 2 1 1 3 2 1 2 2 1 4 2 2 3 2 3 2 4 2 3
-6 2 2 1 3 2 2 3 2 1 4 2 2 3 2 3 2 4 3 4
_7/ 3 2 1 4 2 2 3 2 2 5 3 2 4 3 3 2 5 3 4
-8 3 2 2 4 3 2 4 2 2 5 3 2 4 3 4 3 5 3 5
-9 3 2 2 5 3 2 4 3 2 6 3 2 4 3 4 3 6 4 5

-10 3 2 2 5 3 2 4 3 2 6 3 3 5 3 4 3 6 4 6
-1 4 3 2 5 3 2 5 3 2 7 4 3 5 4 5 4 7 5 6
-12 4 3 2 6 4 3 5 3 3 7 4 3 6 4 5 4 7 5 7
-13 4 3 2 6 4 3 5 3 3 8 4 3 6 4 5 4 8 5 7
-14 5 3 3 7 4 3 6 4 3 8 5 4 6 5 6 4 8 6 8
=15 5 4 3 7 4 3 6 4 3 9 5 4 7 5 6 5 9 6 8
-16 5 4 3 7 5 3 6 4 3 9 5 4 7 5 7 5 9 6 9
-17 6 4 3 8 5 4 7 4 4 10 6 4 8 5 7 5 10 7 9
-18 6 4 3 8 5 4 7 5 4 10 6 4 8 6 7 6 10 7 10
-19 6 4 3 9 6 4 7 5 4 1 6 5 8 6 8 6 n 7 10

-20 6 5 3 9 6 4 8 5 4 1 6 5 9 6 8 6 1 8 1
-2 7 5 4 10 6 4 8 5 4 12 7 5 9 7 8 6 12 8 n
Y] 7 5 4 10 6 5 8 5 4 13 7 5 10 7 9 7 12 8 12
-3 7 5 4 10 7 5 9 6 5 13 7 6 10 7 9 7 13 9 12
-24 8 5 4 1 7 5 9 6 5 14 8 6 10 7 9 7 13 9 13
=25 8 6 4 1 7 5 9 6 5 14 8 6 il 8 10 7 14 9 13
-26 8 6 4 12 7 5 10 6 5 15 8 6 il 8 10 8 14 10 14
-27 8 6 5 12 8 5 10 7 5 15 8 6 12 8 10 8 15 10 14
-28 9 6 5 12 8 6 1 7 6 16 9 7 12 9 1 8 15 10 15
-29 9 6 5 13 8 6 i 7 6 16 9 7 12 9 n 9 16 n 15

-30 9 7 5 13 8 6 11 7 6 7 9 7 13 9 12 9 16 1 16
-31 10 7 5 14 9 6 12 8 6 7 10 7 13 9 12 9 17 12 16
-32 10 7 5 14 9 6 12 8 6 18 10 8 14 10 12 9 17 12 17
-33 10 7 6 14 9 7 12 8 6 18 10 8 14 10 13 10 18 12 17
-34 10 7 6 15 10 7 13 8 7 19 10 8 14 10 13 10 18 13 18
-35 il 8 6 15 10 7 13 8 7 19 1 8 15 i 13 10 19 13 18
-36 1 8 6 16 10 7 13 9 7 20 1 9 15 i 14 10 19 13 19
-37 il 8 6 16 10 7 14 9 7 20 1 9 16 i 14 n 20 14 19
-38 12 8 6 17 1 8 14 9 7 21 12 9 16 i 14 n 20 14 20
-39 12 9 6 17 n 8 14 9 8 21 12 9 16 12 15 n 21 14 20

-40 12 9 7 17 1 8 15 10 8 2 12 9 17 12 15 12 21 15 21
-4 12 9 7 18 1 8 15 10 8 2 12 10 17 12 16 12 2 15 21
-42 13 9 7 18 12 8 15 10 8 23 13 10 18 13 16 12 2 15 2
-43 13 9 7 19 12 8 16 10 8 23 13 10 18 13 16 12 23 16 2
-44 13 10 7 19 12 9 16 10 9 24 13 10 19 13 17 13 3 16 23
-45 14 10 7 19 12 9 16 i 9 25 14 n 19 13 17 13 24 16 23
-46 14 10 8 20 13 9 17 i 9 25 14 i 19 14 17 13 24 17 24
-47 14 10 8 20 13 9 17 i 9 26 14 il 20 14 18 14 25 7 24
-48 14 10 8 21 13 9 18 i 9 % | 14 1 20 14 18 14 25 17 25
-49 15 1 8 21 13 10 18 12 9 27 15 il 2 15 18 14 26 18 25

-50 15 1 9 21 14 10 18 12010 27 15 12 2 15 19 14 26 18 26

Uponor Supra Standard Bcerga nocTaBasioTCs No 3aBOACKOMY 3aKady-Hapsiay.

Tabnvia Tennosbix Notepb (BT/m)



MpoekTupoBaHue anekTpoo6opyaoBaHUsA

Tennosoi kabenb Uponor, npumersaemblin 8 Uponor Supra
Standard, yTBepxaeH K npumeHeHuio opranmsaumven FIMKO.
YCTaHOBKa U 3alUMTa CUCTEMbI AOXKHbI MPOU3BOANTHCA B COOT-
BETCTBMN C AEVCTBYIOLMMY SNEKTPOTEXHNYECKMN HOPMaMK
1 NpaBUIaMU.

[InA obneryeHVa NPOEKTUPOBAHUA U MPUMEHEHUA B KaX oW
Lenu cnefyeT UCMonb3oBaTh TONMbKO OAMH TN kabena Uponor.
B CBA3W C KOHCTPYKUMEN C napannenbHbIM COeIUHEHVEM, Te-
nnosoi kabenb Uponor MOXKHO Take MCMob3oBaTh B Kave-
CTBE Kabens NUTaHWA AN BO3MOXHbBIX OTBETBNEHWI, 11 MO3TOMY
TPyOOMPOBOA MOXET COCTOATb M3 HECKOMbKMX OTBETBEHMI.
[nA npoknagky TennoBoro Kabens cnefyeT HapucoBaTb
nnaH NPOKNaAKK 1 paspaboTaTb paboune yepTexu. TexHnye-
CKas [IOKyMeHTauusa pa3pabaTblBaeTca  AUMIOMUPOBAHHBIM
NPOEKTUPOBLMKOM-UHKEHEPOM-3NEKTPUKOM — MAK  Cybrof-
PAOUMKOM, KOTOpble [OMKHbI PYKOBOACTBOBATHCA WHCTPYK-
UMAMKU Npom3ssoamTensd. Ha paboyem uepTtexe AOMKHbI ObiTb
yKasaHbl Creflylolyie AaHHble: TWM, MOWHOCTb, AfVHA, MEeCTO
YCTaHOBKWM TeMnoBoro kabena B NoAorpeBaTenibHOM obbeKTe,
KOMMUECTBO TEM/OBbIX Kabenel, a TakKe [MHa 1 T1n Kabens
nUTaHNA.

OnvHa uenn

Cnoxute anmHbl Bcex Tpy6, Aobasbte 0,5 M Ha Kaxaoe coeau-
HEeHVE 1 Ha Kaxkdbin KoHeL,. JJobasbTe 1,5 M Ha Kakaoe OTBeT-
BfeHVe. 3aTeM yuTuTe 3amac Kabens, obopaurBaeMoro BOKpYr
TPyObl B MeCTax [OMOSHUTENbHBIX TEMIOBLIX MOTEPb (3aABK-
KW, CKBO3Hble COeamHeHWA 1 T. A). B paclumpeHHbIX ceTax
LienecoobpasHo 06bEeANHATL NIVHMN B COOTBETCTBYIOLLME Nepe-
Kntovalolyie CxeMbl, 4Tobbl obecneunTs Tpebyembli YPOBEHb
MOLWHOCTY BT/M (cM. rpadmk «TennoBov MOLYHOCTU» ANA Pas-
JINYHBIX BAPVAHTOB MOAKIIOUYEHUA. YNPaBAATb  pasvyHbIMU
nepeKNoYaLLIMN CXeMaMM MOXKHO C MOMOLLbIO OAHOTO 1 TOrO
e perynatopa npw yCnoBuu, YTo CYMMapHbIN YPOBEHb MOLL-
HOCTM He NpPeBbILAeT MAKCUMANbHOM Harpy3ku perynatopa,
P =6400 B.lMpu ynpasneHnm paboToi HECKONbKIMX NepeKiova-
OLMX CXeM AaTuMK YCTaHaB/IMBAETCA B OAHOM W3 Lenewn, a
nHGopMaLMa, NocTynawlas ¢ AaTyuvka, UCNonb3yeTca AN
yrnpag-neHna Bcemn uenamun. ECnm 3HadeHns Temnepatypbl B
Pa3HbIX Liendx 3HauMTeNbHO OTAMYAIOTCA, CrefyeT yoeamTbes,
YTO YPO-BEHb MOLLHOCTY MO3BOMAET YNPaBNATb BCEMU STUMM
Lenamum.

Mpumevanme!
LT+L2+L3+15m+05m=L,
O/MHA Lenu C y4yeTom
BbIGPAHHOrO BapraHTa
nogKoyeHunsa.

L3

3awuTa

KonnyecTBo He3aBUCHMbBIX MEPEKIOUAIOLLMX CXEM, TaK Xe, Kak
1 YWCNO 1 NapaMeTPbl 3aLLMTHBIX YCTPOWCTB, ONPeAenatoTca C
YYETOM CYMMapHOK AnviHbl Tpybonposoaa. B kauecTse 3awmt-
HbIX YCTPOWCTB MPVMEHAIOTCA NnaBkve npefoxpaHntenn 10 A

nwin 16 A, obecneyvBatowime 3aWmnTy YCTPONCTB aBTOMATW-
ueckmne npegoxpaHnuTen (rpaduk G nnm K), a Takke Bblkt0-
yaTtenu aBapumnHoOro toka (30 MA), KOTOPbLIA MOXHO Takxe
MCNOMb30BaThb B KayeCTBe BbIKOYaTeNA aBapUIHOrO TOKa
B CMCTEMAX, COAEPKaLLMX BOCMNAMEHAIOLLMNECA XKUAKOCTU.

CoeanHUTENbHDbIE 3/IEMEHTbI

Supra Standard. Cuctema Supra Standard cogepuT nonHsle
KOMMEKTbl COeAVHUTENbHbBIX 3M1eMEHTOB AN BbINONHEHUA
CoefiHEeHWI, OTBETBAEHUI U YASIMHEHWA. DTN KOMMNAEKTbI He
CoAepKaT CroHHbIX MydT Ana nofatowmx Tpyo.

Supra Standard 1. CoenHu1TENbHbIE NEMEHTHI U KOHLIEBAs
netanb ans perynatopa Uponor 600 S v aaTuvik, Heobxoammble
KOMMOHEHTbI 21eKTPOOOOPYAOBAHMA 1 YCAAOUHbIE BTYNKM.

Supra Standard 2. TpoiiH1KoBOE oTBeTBEHME. TPOMHMKOBbIN
M30NMPYIOLLMIA KeNob, HEOOXOAMUMbIE COAVHUTENBHBIE KOM-
NOHEHTbI 414 2NeKTPOOOOPYAOBAHWA, @ Takke KOHLEBOW yca-
[OYHbIN NPEfOXPAHNTEND K KOHLLY OTBETBNEHMA.

Supra Standard 3. lMpamoe yanvHeHne. Heobxoanmble coe-
AVIHWTENbHbBIE KOMMOHEHTBI A1 31eKTPOo0bopya0BaHWA, yCa-
[OUHble BTYJIKM ¥ MONN3TUEHOBAas BTYSIKA.

B kakabll KOMMIEKT BXOAAT MOAPOOHbIE MHCTPYKUMK MO YCTa-
HOBKe N1A TpybonpoBoaUMKa v neKTprKa. Npexie uem npuc-
TyNaTb K MOHTay, CleflyeT NpoYecTb AaHHbIE MHCTPRYKLMM.

Pacuer XapaKTepuncTtnk Kabens nutaHusA

Mpu onpefeneHny xapakTepucTnk kabenew NUTaHWs, MCrosb-
3yemblx B cuctemax Tpy6 Uponor Supra Standard, Heobxoanmo
YUMTbIBaTb TPeOOBAHMA HOPMATUBHBIX AOKYMEHTOB ObLLero
XapakTepa, B KOTOPbLIX OMNPefenanTca NapameTpbl YCTPONCTB
3alMThl, @ Takke BO3MOXHble mMepenagbl HaNPAXEHWA.
HopmaTnBHble TpeboBaHMA, a TakxKe Apyrue snekTpuyeckme
Nproopbl CriefyeT NPUHMMATL BO BHUMaHWE 1 Npu Bbibope
NOMNepPeyYHOro CeyeHns 1 KOHCTPYKUMK Kabens, a Takke npw
NPOEKTUPOBAHMN 1 MPOKNaake Kabens. MNonepeuHoe ceve-
HWe kabens cneayeT BblOMpaTh C YYETOM HOMUHAMIBHOTO TOKa
YCTPOWMCTBA 3alUUThI.

YcTpowcTBa ynpaBneHunsa

YnpasneHuve cuctemort Uponor Supra Standard ocylecTsnsa-
eTcA ¢ nomoLblo perynatopa Uponor 600S n gatunka NTC.

3KcnnyaTtauus, o6cny>KnuBaHue n PpemMoHT Tpy6

He cnepyeT npeBbiLaTh MakcMManbHylo pabouyio TemnepaTtypy
Kabena (nocToAHHaa MakcvmanbHaa Temnepatypa 70 °C).
TennoBoit kabenb He TpebyeT creumanbHOro 00CYKMBaHNA.
Bo Bpems pemoHTa Tpyb Tennosol Kabenb cneayeT OTKIo-
YUTb 1 3aLLUUTUTD OT BOIMOMKHbIX MEXAHMUYECKIMX MOBPEXAEHWIA.
[locne npoBeaeHHOro pemMoHTa cneflyeT COCTaBUTb HOBbIV OT-
yeT 06 UCMbITAHUAX.



Bapuantel mopkouenns kabens Supra Standard

UHcTpyKkumn no
noAK/II0O4EeHUIO
XXenrtoro
TennoBoro kabens

Tun kabens:
2x0,48 Q/m
+1,5Mm2Cu
06paTHbIVi IPOBOA,

UHcTpykumn no
MOAKI/IOYEHUIO
Genoro TerJIoBoro
kabens

Tun kabens:
2x0,05Q/m

+ 2,5 MM2Cu o6paTHbIii
nposop,

(\i/\ 2 x 0.48 — nocnepoBartenbHO, ang anuH: 230 B 50-80 m, 400 B 80-140 m

MoaxnioueHune perynstopa

MpumevaHne! Haxogsawmiics nop,

MopknioueHne oTeeTBNEHUSA

YepHbini
Kopuunesblit
Benbiii

YepHbii
Kopuuresbiit
Benbiii
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(2 ) 0.48 + Cu oGpatHbIii, ans anuH: 230 B 70-1

20 m, 400 B 120-220 m

MopknioyeHune perynatopa

L0

Mpumeyenne! OanH N3 HaXOAALLINXCS
noJ, Hanpsi>KeHNeM pPe3nCTUBHbBIX
NPOBOJHVKOB, KOTOPbI He TpebyeTcst

KopwnyHeBbin

MopknioyeHne oTBeTBNEHUS

YepHblii
Kopwuuresblii
Benbii

Kopuunesbiit

YepHblit
KopuuHesbiit
Benbiii
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‘\3/;‘ 2 x 0.48 napannenbHo + Cu o6paTHbiii,anga anud: 230 B 100-180 m, 400 B 150-300 m
MopknioyeHue perynaropa MopknioyeHne oTBeTBNEHUS
T2 O A
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(4 ) 2x0.05 — nocnepoBarenbHO, AN AMH: 230 B 150-260 m, 400 B 250-450 m
MopxknioueHme perynaropa MopknioyeHne oTBeTBNIEHUSA
YepHblii YepHblit
Kopwresbiii - Kopwiesbiit
Benbiit Benblit
=
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(5) 0.05 + Cu o6paTtHbIit, gnsa anuH: 230 B 290-400 m, 400 B 500—-700 m
MoaxknioueHne perynatopa MoaxnioyeHne oTBETBIIEHUS
naen = =
Kopi i Kop
Benbiit L _Bemwin |
Mpumevanne! OgnH N3 <
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['paduky Temm0BOM MOIIHOCTHU TIPY UCIIOTH30-
BaHUM PAa3IMYHBbIX BAPUAHTOB MOJK/TIOYEHNS

XenTtbiih kKabenb

XenTbiii kabenb 2 x 0,48 Q/m + nogkniovyeHue Kk cetn 230 B.
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Benbiii kabenb
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