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1. BBEAEHUE

HacTodllee pyKoBOACTBO pacnpocTpaHseTca Ha HanopHble Tpybbl M3 nonunponuneHa PP-R, PP-RCT (ctatuctuyeckoro
comonuMepa NponuieHa u aTuneHa) kpyrnoro ceyenus (nanee Tpybul) M coefMHMUTENbHBIE LETANN K HUM, TPAHCMOPTUPY-
o me BoAy, B TOM Yuclie NMUTLEBYIO, M NpefHa3HauYeHHble 4/ CUCTEM XONOLHOI0 U ropsiyero BofoCcHabXeHus 1 oTonne-
HWS 30aHUIA Pa3/IMYHOro Ha3HaYeHMs, a TakxkKe TeEXHONOrM4Yeckmx TpybonposonoB.

MpoMbliLneHHbl nonunponuier (PPH - romononumep) 6bin nonyyeH B nepsoi nonosuHe 60-x rofos NpoLusioro crose-
Tusa. lMpounssogcteo Tpyd n3 PPH B Poccuun beino ocBoeHo B 1969 r. lNpuMeHeHre nonunponuneHoBbix Tpy6 6bio Hop-
manmsosaHo B CH 478-75. B cepeanHe 80-x rogoB bbin pa3pabotaH ctaTUCTMYeCKMiA COMONMMeEp MPOMNUAEHa C 3Tue-
HoM (PP-R - random copolymer, Tun 3). OcobeHHOCTbIO cononumepa PP-R aBnaeTcs bonbluas CTONKOCTb K BO3AENCTBUIO
ropsiyer Boabl, bnarogapsa YeMy oH cTan NPUMEHATLCS B CUCTEMAaX ropsiyero BoJ0CHabXeHWs 1 oTonseHus.

N3yyeHre onbiTa NPOEKTUPOBAHMSA, MOHTaXa W 3KCMJlyaTallum caHUTapHO-TeXHUYeckunx cucteM ns PP-R tpybonposo-
[L0B M03BOJINI0 OpraHn3oBaThb pa3paboTky u npuHaTue MuHctpoem Poccum CI140-101-96. Mpowno 6onee 10 net. 3a atu
rofbl N3MeHWIachk TEXHOJIOTMUS M3rOTOBIEHMS CONOAMMepoB nponuneHa. Ecnu B 1996 r. pnda nsrotosneHus Tpyb u geta-
Ner NCNonb30BasCcs CTaTUCTUYECKUIA COMONIMMEP NPOMNUIIEHA C 3TUIEHOM C MUHUMANbHON ANUTeNbHON NpoYHocTbio MRS
paBHoi 6,3 MMa, To c 1997 r. pns usrotoBneHuns Tpyb 1 getanen ctan ncnosbloBatbes Tonbko PP-R ¢ MRS He Huxe 8,0
MMa.

B Poccuu Tpybel 1 getanu n3 PP-R kax bl N3roToBUTENb NOCTaBAA N0 COOCTBEHHBIM TEXHUYECKUM YCII0BUSAM, a 3apy-
Be>xHble MOCTaBKM OCYLLECTBASINCH COMTAaCHO HALMOHaNbHbIM CTaH4apTaM CTpaH-n3rotosutenei. Ha Tpybel u netanu ns
PP-R efivHbIx 06LenpuHATLIX HOpM B Poccum He 6bino. B 2004 r. 6bi1 BBeaeH B aeictene FOCT P 52134-2003 (rapmoHu-
3MPOBaHHbIN C MeXAyHapoAHbIMU cTaHaapTamu). Pipelife usrotasnveaet PP-R cuctemy cornacto DIN 8077, 8078, n EN
ISO 15874, koTopble NoNHOCTLIO cooTBETCTBYIOT 3TOMy [TOCTy.

HacTtosiwee pykoBofcTBO pa3paboTaHo B MOMOLLb OpraHn3aunsaM, NpoeKTUPYLLUM U MOHTUPYIOLLUM CUCTEMbI XONO4HO-
ro n ropsivyero BofocHabxeHus n otonneHuns. Bce pekoMeHaaLumM No NpoeKTMPOBaHUIO M MOHTaXy 6a3npyoTcs Ha MHOTO-
NeTHeM onbiTe NpMMeHeHUs TpybonpoBofoB M3 nonunponuieHa B Poccuu.

2. OBJIACTb NPUMEHEHUSA U TEXHUYECKAS XAPAKTEPUCTUKA TPYSONPOBOAHON CUCTEMbI

2.1. KPATKOE ONMUCAHUE CUCTEMbI PP-R INSTAPLAST

Tpybbl M coeAMHUTENbHbIE LeTanu, W3roTOBAEHHbIE W3 paHLOM comnofnuMepa noaunponuneHa (Tun 3, B fanbHemnllem
PP-R), npeaHa3HaualoTcs A8 MOHTaxa TpybonpoBOAOB CUCTEM XOJI04HOMO W rOpsiYero Bof0CHabXeHWs, HanoabLHOro 1
pafnaToOpHOro OTOMJIEHUS U TexHosorMyeckmx TpybonpoBofos. He gonyckaeTcs NpUMeHSATb B 06beANHEHHbIX cncTeMax
npoTMBONOXapHOro BofocHabxeHuns, rae yctaHasnusatotcs CM 40-101 n. 1.2.

Tpy6bl M coeiMHUTENbHbIE AETaNN UMEIOT cepTUdMKaT COOTBETCTBUA U rUrMeHnYecknin cepTudukat (npunox. 2).
PacueTHbI cpok cnyxbel TpybonposogoB u3 PP-R coctaBnset 50 net gna ycnosui akcnayaTaumm cornacHo [OCT P
52134-2003. Ycnosus akcnnyatauum npusepeHsl B Tabn. 1.

Mpwn un3rotoBnenum Tpyb PP-R Instaplast ¢ npotuBoanddy3noHHbIM antoMHneBbIM bapbepoM MCMONb3yeTcs HOBOe
rnokKoJsieHMe NMoMMpPonuIIeHa, KoTOpoMy NpuceoeHa Mapka Beta-PPR (paspaboTka komnanuu Borealis). HoBblii cbipbeBoit
MaTepuan no3BoJieT CyLeCTBEHHO YAYYLLUTb XapakTepUCcTUKN HanopHbix Tpy6 un no knaccudukaumm 1ISO 1043-1 oTHO-
cuTcs K HoBoMy knaccy matepuanos — PP RCT. HanopHbie Tpybbl 13 maTepuana PP-RCT bonee 6e3onacHbl U koMnak-
THbI, 4TO HEMaNOBaXHO C TOYKM 3peHNs COKpaLLleHWs 3aTpaT Ha NpoknafaKy BoAONpoBoAa. HanpuMmep, nnactukoBbie Tpy-
Bbl v apMaTypa 4Sif MoJ4aym NUTLeBOW BOMbI, OTBeYalLwune TpeboBaHuam ctaHgapta DVGW W544 (70°C; 50 nert; SF = 1,5)
yknagbliBatoTcs B rabaputel SDR 7,4. [Ina cpasHerus, Tpybbl 3 PP-R 6yayT 6onbuie (SDR 6) v npu aToM GyayT paccymTa-
Hbl Ha TeMnepaTypy He Bbile 67°C.

2.2. OrPAHUYEHUA B NPUMEHEHUU TPYBOMNPOBOAO0B U3 MOJIMMPOMNMUIIEHA

PP-R Tpybbl He fonyckatoTcs K MPUMEHEHMIO:

*  Npu MakCMMaNbHOWM TeMMepaType XWUAKOCTU Bbllle yka3aHHoN B Tabn. 1 n gaBneHusix, npesbiwatowmx 0,6 MlMa pnq
Tpybonposoaos otonneHus (knacc 5, Tabn. 1);

° B NOMeLleHNAX KaTeropunu «I» no FIO)KapHOﬁ 6e30I'IaCHOCTM;
° B NoOMeLeHNAX C UICTOYHUKaMK TEMIOBOTO U3JTy4eHUdA, TeMnepaTypa NOBEPXHOCTU KOTOPbIX NpeBbILLaeT 150°C;

®* B CMCTeMax LLeHTpasibHOro OTOMJEHUS C 3/1eBaTOPHLIMU y3naMu, T.K. B TaKMX CUCTEMaX TEOPETUYECKM BO3MOXHO
noBbiLIeHWe TeMnepaTypbl TerioHocuTens Boiwe 100°C (ucknounTensHas Temnepatypa Tm, Tabn. 1).

DLk

TABJINLUA 1. TPEBOBAHUA IKCIJTYATALUU U NPUMEPbI UX MPUMEHEHUA COIJTIACHO IroCT

rog T

asap’

rog T

makc’

T.»°C BpemanpuT
aKcnayataumy  pa p

°C BpemsanpuT °C BpemsnpuT

Y ObnacTb NpUMeHeHUs

£l makc’

1 60 49 80 1 95 100 lopsdee BogocHabxerwe (60°C)
2 70 49 80 1 95 100 lopsiuee BogocHabxerue (70°C)
30 20
3 50 45 65 100 HuskoTemnepaTypHoe HamnosbHoe
40 25 oTonseHne
20 25 BbicokoTeMnepaTypHoe HamnosibHoe
oTonseHne
4 70 2,5 100 100
40 20 HuskoTemMnepaTypHoe oTonnexHue
60 25 oTonuTeNbHbIMK Npubopamu
20 14
5 60 25 90 1 100 100 BbicokoTeMnepaTypHoe oTonneHne
oTonWTeNbHbIMK Npubopamu
80 10
XB 20 50 - - - - XonopaHoe BogocHabxeHne

B tabnuue npuHaTel cnegyowne obosHaueHus:
TpaB - pabouas TeMnepaTypa Uy KoMBUHaLMSA TeMMNepaTyp TpaHCMOPTMPYeMoi Bofbl, onpeaensieMas 061acTbio NpUMeHEeHUs;
T - MakcuManbHas pabouas TeMnepaTypa, AeicTBUE KOTOPOM OFpaHUYEHO MO BPEMEHH;

Makc

T __ - aBapuiiHas TeMnepaTypa, BO3HWKaloLLas B aBapuNHbIX CUTyaLmUsX NPU HapYLIEHWU CUCTEM PeryanpoBaHus.

asap

TABJINLA 2. XAPAKTEPUCTUKU TPYB AJ111 PA3JINYHbIX KJIACCOB MPUMEHEHUA COrNTACHO CTAHAAPTY EN IS0 15874.

Pabouee paBneHue 8 6ap Pabouee pasneHue 10 bap

PP-R PP-RCT PP-R PP-RCT
Knacc 1. NMopaya ropsiveit Bogbl 60°C SDR 7,4 SDR 9 SDR 6 SDR 7,4
Knacc 2. Nopaya ropsiveit Bogbl 70°C SDR 6 SDR 9 SDR5 SDR 7,4
Knacc 4. MNognonbHoe oTONSIEHNE U HU3KOTEMME-
paTypHbIE paaNaTopb! SDR 7,4 SDR 9 SDR 7,4 SDR 7,4
Knacc 5. BbicokoTemnepaTtypHble paguaTopbl SDR 5 SDR 7,4 _ SDR 6

3a cuyeT CpaBHUTENIBHO HU3KOW TONLWMHbBI cTeHoK Tpybbl 13 PP-RCT obnapatoT npakTnyeckumu npevmyLlectBamMm no
cpaBHeHuto ¢ Tpybamum n3 PP-R. B yacTHocTu, noBblleHHas rugpaBnmyeckas eMKocTb Tpyb obecneunsaeT 3HaYUTENb-
HYI0 3KOHOMMIO Ha MaTepuanax, paboTtax n obwux 3aTpaTax Npu NPOEKTUPOBAHNN CUCTEMBI.
MakcuManbHbIl cpok cnyxbbl TpybonpoBoga Ans KaXAoro knacca akcnjyaTauum onpefenseTcs CyMMapHbiM BpeMeHeM
paboTbl TpybonpoBoga npu TeMnepaTypax Tpaa, T TaEap n coctaensaet 50 net. Npu cpoke cnyxbbl MeHee 50 net BCe
BpeMeHHble XapaKTepucTuku, kpome T cnefyeT NponopLMOHanbHO YMEHbLIUTD. MoryT ycTaHaBnunBaTbCcsa Apy-
rme Knacchl aKCnayaTaumm, Ho 3HaYeHUs TemnepaTyp AOJKHbl ObITb He bonee, ykasaHHbIX AN knacca 5. Tpybbl n coegun-
HUTeNbHbIe AeTanu, NpeAHa3HayYeHHble A9 KNaccoB akcnayaTauumn 1-5, AomkHbI 6bITb MPUToAHBIMKU A5 KNacca 3KChny-
atauun «XB» npun MakcumanbHoM pabouem pgasnerun 1,0 Mla.
PacueTHble cpoku cnyxbbl Tpybonposogos n3 PP-R npu pasHbix TeMnepaTypax npuBegeHsl B npunox. 3. B kayecTse Tex-
Honornyeckux Tpybonposogpl n3 PP-R MoryT npuMeHsaTbCa A9 TPAHCMOPTMPOBAHMWS BeLLeCTB, K KOTOPbIM MOAUAPONH-
JIEH XMMUYECKW CTOeK cornacHo pekoMmeHgaumin CH 550-82 [4], npunox. 3 u CM 40-101-96.
Ha ocHoBaHuu npepnonaraeMoin KOMbUHaUWKM 3KCAAyTaLMOHHOMO faBneHus n Temnepatyp PP-R Tpybonposoabsl npume-
HSAKTCS Ha pasHoe aasneHue (C pasHoi TOWMHON CTeHKM):

- PN 10 gna xonogHon Bogbl (knacc XBJ;

- PN 16 ans ropsiueit Boapl U HanonbHoro otonnexus (knaccol 1,3,4);

- PN 20 gns ropsiueit Boapl 1 LeHTpansHoro otorierus (knaccel 1-5);

- PN 20 (apMupoBaHHas) ons ropsyei Bogbl U LeHTpanbHoro otonnexus (knaccer 1-5).
Bce coenHUTeNbHbIE AeTanM Npon3BoOAATCS Ha HOMUHanNbHoe aasneHune PN 20.
Ha ocHoBaHwmu Tpebosanuii DIN 8077/1997 n TOCT P 52134-2003, koTopble NpUMeHsAOTCA Npy Npom3BoacTee Tpyb v coe-
OUHUTENbHBIX AeTaneit, obosHadeHns (knaccudukauna) Tpyb u getaneit nepexoadT oT cokpaweHns PN Ha cokpaleHus
SDR cnepytowmM obpasom (g Tpyb, BbINONHEHHbIX U3 Cbipbs Mapku Borealis Ra130E wnv aHanornyHoro no xapakre-
pucTukam):

PN, 6ap 10 16 20
SDR " 7,4 6

Ons Tpy6, BbinonHeHHbix U3 PP-RCT (Beta PP-R) Tpy6bi ¢ Mmapkuposkoit SDR 9 cootsetctaytor PN 20 6ap.
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TemnepaTypa ropa4eit Bogsl B MecTax Bofopa3sbopa pekomenayetca (CTO 02494733 5.2-01-2006 n.5.2):

al He Hmxe 60°C - AN CUCTEM LEHTPaNN30BaHHOIO ropsYero BOA0CHa6XeHUs, MPUCOeIUHAEMbIX K OTKPbITbIM CUCTE-
MaM TennocHabxeHus;

6) He Huxe 50°C - o9 CUCTEM LLEHTPAIM30BaHHOIO ropsAYero BoJoCHabXeHUs, NpUcoefmHAEeMbIX K 3aKpbITbIM CUCTe-
MaM TenaocHabxeHus;

B) He Bblwe 75°C - AN BCEX CUCTEM, YKa3aHHbIX B a) 1 6).

B noMeLeHnax LeTCKMX LOLIKONbHbBIX YYPEXAEHWI TeMMepaTypa ropsiyen Boabl, nofaBaeMon kK BogopasbopHon apmarty-
pe LyLUen v yMblBanbHWKOB, He JoJXHa npeBsblwaTth 37°C.

3. NIPOEKTUPOBAHWE CUCTEM BOJOCHABXXEHUA U OTOMJIEHUA

[poekTMpoBaHMe CMCTEM XOJIOAHOIO M ropsyero BOAOCHabXXeHNs cnefyeT BbINMOMHATL B COOTBETCTBUW C perjlaMeHTaMm
cTpouTenbHbIX HopM 1 npasun CHulM 2.04.01-85*%, CHuM 41.01.2004 (2.04.91*) u CTO 02494733 5.2-01-2006.

Tpy6bl cremyeT BoIbMpaTh B 3aBUCMMOCTM OT Ha3HayeHWUsa TPYBONPOBOLHON CUCTEMBI (XONIO4HOE UM ropsyee BogoCHab-
XKeHUA, oToMnNeHne, TexHonornyeckue Tpybonpoeogbl), pabouero gasneHuns 1 TeMnepaTypbl TPAHCMOPTUPYEMON Cpefbl B
cooTBeTcTBUM ¢ [OCT P 52134-2003.

3a cuyeT cpaBHUTENIbHO HW3KOW TONWMHBI cTeHok Tpybbl n3 PP-RCT obnagatoT npakTMyeckuMu npeuMmylliecTBaMu Mo
cpaBHeHuto ¢ Tpybamun ns PP-R. B yacTHOCTW, NoBbIlWeHHasa rmapaBnnyeckas eMkocTb Tpyb obecneunBaeT 3HauMTeNb-
HYI0 3KOHOMMIO Ha MaTepuanax, paboTtax n obLux 3aTpaTax Npu NPOEKTUPOBAHWUMN CUCTEMBI.

3.1. CBOMCTBA NOJIMNPONUIEHA PP-R 80 U PP-RCT

[na n3rotosneHus Tpyb n getanen ncnonb3yetcs nonunponuneH PP-R TpybHbix Mapok npousBogctea dupM Borealis,
Basell u gp. ¢ MRS He Huxe 8 MIa. Ero ocHoBHble dpn3nKo-MexaHMUYeckme nokasaTenn NpuBeLeHbl HUXE.

TABJIULIA 3. CBOUCTBA NOJIUMPOMUNEHA PP-R

HanMeHoBaHue MeToguka nsmepeHmni EnvHunua nsmepenus Benuuunna
ISOR 1183
[noTHOCTb FOCT 15139-69 r/cm3 >0,9
ISO 3146 .
TemnepaTtypa nnaBneHus FOCT 21553-76 C >142,4
~ A °C- -
CpenHun KoadpdULUNEHT TMHENHOTO TEMJIOBOIO FOCT 15173-70 C-1, 10-4 1,5
paclinpeHuns MM/(MeCo) 0,15
ISO/R527-2
[Npenen TekyyecTy Npu pacTsaxXeHuUmn FOCT 11262-80 H/MM2 25
ISO/R527
[penen NpoYyHOCTM MpuU paspbiBe FOCT 11262-80 H/MM2 34-35
ISO/R527 .
OTHOCKTENbHOE YANIMHEHWE NPU pa3pbiBe FOCT 11262-80 Yo >400
Mogynb ynpyroctu IS0 527-2 MMa 900
TennonpoBogHOCTb DIN 52612 B/(Me°C) 0,23
YnenbHasa TennoeMKoCTb [OCT 23630.1-79 kAx/kreC 1,73
ISO 9080
MRS - MMHMManbHas AAnNTeNbHas NPOYHOCTb MMMa 8

FOCT P 52134-2003
MNpuMeyaHwue: TpeboBaHua k TpybaM u getansM us PP-R nanoxenbl B FTOCT P 52134

3.2. TPEBOBAHUA K TPYBAM U UX COEAUHEHNAM

TpeboBaHus k TpybaM v UX COeIMHEHUSM, T.€. K CUCTeMaM TpybonpoBOAOB BOJOCHABXEHUS U OTOMNEHUS, YCTaHOBEHbI
B TOCT P 52134-2003.
CTaHpapT pernaMeHTMpyeT pa3Mmepbl Tpyb, a Takxke napameTpbl, onpefenstowme Cpok nx cnybol: ANUTENbHYIO NPoY-
HOCTb MaTepuana - B BUae rpadunkos 3aBUCUMOCTU «BPEMS — HaMpaXeHUe B cTeHke Tpy6bl — Temnepatypa» (npunox. 3)
W ycnoBus skcnayaTtauuu (knaccel, cM. Tabn. 1), onpefenseMsle KOMMNIEKCOM TEMMNEPATYpP Y BPEMEHEM MX BO3LENCTBMS, a
TakKe BeIMYMHAMKU MaKCUMasbHbIX paboynx faBneHun n koabduumeHTbl 3anaca NpoYHOCTHU.
Bce nonoxenwna FOCT P 52134-2003 Ha HanopHble Tpybbl M coeAuHUTENbHbIE AeTanu K HUM U3 nonunponuneHa PP-R ang
CUCTEM BOLOCHAbXEHUS U OTOMNJIEHUS FTAPMOHN3NPOBaHbI C:

- DIN 8077:1997 «Polypropylene (PP) pipes - PP-H (Type 1), PP-B (Type 2}, PP-R (Type 3] - «Dimensions» — «Tpy6bl
n3 nonmnponunena (MMN) = MM tvn 1, NN 110 2, 1M1 10 3 - Pazmepbi»;

- DIN 8078:1996 «Polypropylene (PP) pipes - PP-H (Type 1), PP-B (Type 2}, PP-R (Type 3] - General quality
requirements and testing» - «Tpybbl 3 nonunponunena (MM) - MM Tun 1, NN tan 2, NN t1n 3 - 06wwe Tpe6oBaHus
UCMbITAaHUS».
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Tpy6bl v getanu knaccuduumpytotcs (TOCT P 52134-2003) He Mo HOMMHambHBIM AABNEHWSAM, @ M0 CTaHAAPTHOMY pa3Mep-
HoMy cooTHowweHuto SDR, makcnmanbHo gonyctuMomy pabouemy gasneHunio MOP, MMHMManbeHOW ANTENBHON NPOYHOCTH
MRS u ko3ddurumeHTy 3anaca npoyHoctu C:

MaKcuManbHoe paboyee paBneHue npu nocrosHHoU Temnepatype MOP, MlMa: MmakcuManbHoe 3HaYeHMe NOCTOSIH-
HOro BHYTPEHHEro faBfeHuns BoAbl B TpybonpoBofe B TeyeHue cpoka cnyxbel 50 net, onpepnensieMoe no cnepywouen dop-
Myne:

MOP =2 MRS « C /IC (SDR - 1],

roe Ct : koaddrumMeHT CHUXKEeHMS MaKcUManbHoro paboyero gasieHuns npy Temnepatype Boabl 6onee 20°C;

HoMuHanbHoe paBneHue PN, 6ap: ycnoBHas BennuunHa, npuMmeHsemas ana knaccubukaumm Tpyd M KOMMNOHEH-
TOoB TpyDOMpPOBOAOB, YMCNEHHO paBHas MaKCMMaNbHOMY JOMYCTUMOMY paboyeMy faBieHWto, BbipaxkeHHOMy B Dapax
(1 6ap=0,1 MNal;

MUHUManbHasa gnutenbHas npoyHocTb MRS, MIMa: xapakTepuctrka MaTepurana Tpybbl, YNCEHHO paBHas Hanpsxe-
HWIO B CTEHKE, BO3HUKAIOLLEMY MPU [EACTBUU NOCTOSTHHOIO BHYTPEHHEro faBeHus, koTopoe Tpyba cnocobHa BbigepXaThb
B TeyeHue 50 net npu temnepatype 20°C. [ina nonunponuneHa PP-R MRS ponxHo bbiTh He MeHee 8 MTa;

Ko3$PpurumMeHT 3anaca npoyHocTH C: bespasmepHasd BeNIMUYMHA, MMeloLLasa 3HaveHne bonbluee eAUHNULLBI, YYUTBIBatO-
was ocobeHHoCcTM akcnayaTaumm TpybonpoBofa, a TakKe ero CBOWCTBA, OT/IMYAIOLLMECS OT y4TeHHbIX Npu pacyeTe MRS.
MuHnManeHoe 3HayeHue paBHo 1,25, a npu TpaHcnopTMpoBKe ropsyew sogbl — 1,5;
cTaHpapTHoe pa3MepHoe oTHoweHue SDR: 6e3pa3MepHast BeNMYMHA, YNCIEHHO paBHAas OTHOLUEHWMIO HOMUHANbLHOMO
Hapy>Horo amuameTpa Tpybbl d K HOMUHANBLHOW TOJNLLMHE CTEHKM €;

HOMMWHaNbHbIA HapYXXHbI aMaMeTp d, MM: yCNIOBHbIA pasMep, NPUHATLIA ANg knaccndbukaumm Tpyd u3 Tepmonna-
CTOB M BCEX COCTaBNSIOLMX 3/1EMEHTOB CUCTeM TpyboNpoBOLOB, COOTBETCTBYIOLLNA MUHUMANbHOMY [LOMYCTUMOMY 3Haue-
HWUIO CpefHero HapyXHoro guameTpa Tpybbl;

HOMWHaNbHaA TOJNLLUHA CTEHKM €, MM: YC/IOBHbI pa3Mep, COOTBETCTBYIOLLNIA MUHUMAaNbHOW AONYCTUMON TONLWMHE
CTeHKW Tpybbl B NtoboM ToUKe ee NOMEPeYHOro ceveHus.

MNpumeyaHwue: onpepenexHma sennynH gaHel no FOCT P 52134-2003.

3.3. KIIACCUDUKALNA TPYEONPOBOA 0B

B cootBeTtctBUM ¢ TOCT P 52134-2003 Tpybbl v getanu n3 PP-R knaccnduumpytotcs no ctaHiapTHOMY pa3MepHOMY COOT-
HoweHwuto SDR. Mockonbky ans nsrotosneHus Tpyd u getanen ncnonssyetca PP-R ¢ MRS pagHoit 80 bap, Ha npakTuke
npumeHstoTcsa Tpybbl n getann ¢ SDR = 11; 7,4 n 6, uto cooteeTcTBytoT PN 10, 16 1 20.

Pa3mepbl n macca Tpyb PP-R cornacHo FOCT P 52134-2003 npusegeHbl B Tabn. 4.1-4.4
CTaHOApPTHOMY pa3MepHoMy cooTHoweHuio SDR.

TABJINUA 4.1. HOMUHAJIbHASA TOJILLUHA CTEHOK TPYB U3 PP-R

TonunHa cteHok Tpyb S (MM) 1 3HayeHnne SDR

BHelwHni gnametp Tpybbl

(Mm) 53,2
SDR 7,4

16 1,8 1,8 2,2 2,7 3,3
20 1,9 2,3 2,8 3,4 4,1
25 2,3 2,8 3,5 4,2 5,1
32 2,9 3,6 4,4 54 6,5
40 3,7 4,5 55 6,7 8,1
50 4,6 5,6 6,9 8,3 10,1
63 5,8 7.1 8,6 10,5 12,7
75 6,8 8,4 10,3 12,5 15,1
90 8,2 10,1 12,3 15,0 18,1
110 10,0 12,3 15,1 18,3 22,1
125 11,4 14,0 171 20,8 25,1
140 12,7 15,7 19,2 23,3 28,1
160 14,6 17,9 21,9 26,6 32,1

Beicokast npouHocTb HoBoro maTtepuana PP-RCT nossonset obonTtnce Tpybamun MeHblwero guametpa. CpaBHeHune gua-
meTpa Tpyb v3 pasnunyHbix Matepuanos (PP-R u PP-RCT) no ycTapeBLuei, XoTa BCe elle pacnpocTpaHeHHoi cucteme PN,
He faeT afeKBaTHbIX pe3ynbTaToB. [1paBunbHble pe3ynbTaTbl A1 pa3HbiX BUAOB Tpyd MOXHO NOAYYUTb, TOSIbKO CPaBHM-
Bas ux 3HavyeHus SDR.
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TABJILIA 4.2. NPEAENbBHBIE OTK/IOHEHWUS CPELHETO HAPY)KHOIO IMAMETPA U 10NYCTUMAS OBAJIbHOCTb TPYE U3 PP-R, MM 3.4. TPYBbl C AJIOMUHUEBOW ®OJIbrOA(APMUPOBAHHbIE TPYEbl)
HoMMH. HapyxHbIit suameTp d Mpea. oTkA. (+) OBanbHoCTh AntoMuHMeBas apMMpoBKa NpefHa3HavyeHa ANs CHUXKEHWUS IMHENHbIX YAJMHEHWI, BO3HUKAIOLLUX B CUCTEMAX OTOMJIEHUS
16 03 12 1 BofocHabxeHns. Paamepbl u Macca Tpyb npuseneHbl B Tabn. 5 u Ha puc. 1.
20 03 12 [Insa scex Tpy6 ucnonbaytotes getanu ¢ SDR 6 (PN 20).
25 0,3 1,2 KUCNOPOOHAA AU DY3USA
32 0,3 1,3 Tpybbl 3 PP-R 0bnapatoT ra3onpoHnLLaeMocTbio, YTO feNaeT BO3IMOXHbIM NMPOHWKHOBEHME B CUCTEMY HE3HAUYUTENIbHOro
40 04 14 Konn4yecTBa aTMochepHOro KMCIopoaa, MoJiekysibl KOTOPOTo «NPoCavynMBatOTCH» CKBO3b CTEHKM TPYH.
50 0,5 1,4 TABJINLA 5. PASMEPbl U MACCA APMUPOBAHHbIX TPYBE PP-RCT(PP-R BETA)/AL/PP-R
63 0,6 1,6 Pasmepbl, MM PacyeTtHas Macca,
Tunopasmep Tpyobt —mMMM8™8—X——— -
75 0,7 1,6 d d *(SDR 6, PN 20) S, Makc S * Tpy6bI M/KF
90 0,9 1,8 16x2,5 17,7 16 3,35 2,5 0,130
110 1,0 2,2 20x2,8 21,8 20 3,70 2,8 0,218
125 1,2 2,5 25x2,8 26,8 25 3,70 2,8 0,294
32x3,6 33,8 32 4,50 3,6 0,454
TABJIMUA 4.3. NPEAEJIbHbBIE OTKJIOHEHUA TOJILLUHbI CTEHKU TPYB PP-R, MM X
40x4,5 41,8 40 5,40 4,5 0,644
HoMuHanbHas TONLWMHA CTEHKN € I'Ipe,u,eanoe OTKJIOHEHWE TOJILLMNHBI CTEHKWN [+] 5UX5,6 51,8 50 6,50 5,6 0'935
> < PP-R
63x7,1 65,0 63 8,10 7.1 1,465
1,0 2,0 0,4
75x8,4 77,0 75 9,40 8,4 1,929
2,1 3,0 0,5
90x10,1 92,7 90 11,45 10,1 3,011
3,1 4,0 0,6
110x12,3 113,0 110 13,80 12,3 4,288
4,1 5,0 0,7
*Pa3Mepbl AN CNIPaBOK.
5,1 6,0 08
6,1 7.0 0,9 HasBaHwusa nokasaTtenen npusefeHbl Ha puc. 1.
71 8,0 1,0
8,1 9,0 1.1
9.1 10,0 1,2
10,1 11,0 1,3
1M1 12,0 1.4
12,1 13,0 1,5
13.1 14,0 1,6
14,1 15,0 1,7
15,1 16,0 1.8
16,1 17,0 1,9
171 18,0 2,0
18,1 19,0 2,1
191 20,0 2,2
20,1 21,0 2,3

TABJINLA 4.4. PACHETHAAl MACCA 1 M TPYB U3 NMOJIMMPOMNMUIIEHA

Puc. 1. Cxema apmupoBaHHoi Tpybbl

HoMWUHanbHbIN Hapy>KHbIN PacuetHas macca 1 M Tpyb, Kr
Avametp d S5/SDR 11 SYYS S3,2/SDR 7,4 S2,5/SDR 6 . .
” : 0.081 0.095 0110 1 - ocHoBHas Tpyba PP-R; 2 - antoMuHueBas ¢onbrav[A1]; 3 - Hapy>XHbIN crlom PP-R;
' : ' (S - obulas TonwmHa Tpybbl; S,* - ToNWMHA 0CHOBHOW TPY6EI; d — HapyXHbI AnameTp Tpybbi;

20 0,107 0,128 0,148 0.172 d*y ~ HapY>KHbIW MaMeTp 0CHOBHOM Tpy6bi).

25 0,164 0,194 0,230 0,266

32 0,261 0,317 0,370 0,434

40 0,412 0,492 0,575 0,671

50 0,638 0,763 0,896 1,04

63 1,01 1,21 1,41 1,65

75 1,41 1,71 2,01 2,34

90 2,03 2,46 2,87 3,36

110 3,01 3,65 4,30 5,01

125 3,91 4,72 5,53 6,47
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3.5. MAPKUPOBKA TPYE U A ETAJNIEN

Mapkuposka Tpyb PP-R Instaplast BknovaeT cnefyioline fgaHHble:

SDR 6 40*%6.7 PN 20 EN ISO 15874. DIN 8077.8078

: '_ ' LIFE 'e Instaplast PP-R
N J L

J L ) \ )\ )\ ) J
/ / | T
npou3BoAMTENb HOMWHamNbHOE
TMN MaTepuana
[aBneHve
Ha3BaHuWe Tpy6bl y CTaHAapTbI

CTaHAapTHOE HOMUHAIbHbII MNpOM3BOACTBaA
pa3mepHoe Hapy)XHbI AMAMETP

COOTHOLUEHME U TOMLUMHA CTEHKM

3.6. NOXXAPHO-TEXHUYECKHUE XAPAKTEPUCTUKU
TpeboBaHus k noxxapHow besonacHocTn Tpyb 1 fetanen ns PP-R, ncnonbayeMbix B cucTeMax BoLoCHabXeHWs 1 oTonne-
HUS 303aHUIN U COOPY>KEHWI, [OMKHBI COOTBETCTBOBATL ykaszaHHbiM B CHul 2.04.01 n CHuM 21-01.

[NoXxapHo-TexHUYeckMe xapakTepucTuku Tpyb n netanen ns PP-R ykasaHbl B Tabn. 5.

TABJIULIA 6. MOXXAPHO-TEXHUYECKUE XAPAKTEPUCTUKU TPYE U JIETAJIEA U3 PP-R COMJIACHO MOCT P 52134-2003

MoXapHO-TeXHUYECKME XapaKTepucTUKu MaTtepuan Tpy6 n getanein ns PP-R

[pynna roptoyectu A
[pynna BocnnaMeHsieMocCTyn B3
[biMoobpa3ytolas cnocobHocTb a3
TOKCMYHOCTb MPOAYKTOB FOPEHUS T3

I'IpMMeanvm: 3HayeHua NOXapHO-TeEXHNYECKUX XapakKTepUCTUK ANA KOHKPETHbIX peuenTyp Cbipbs MOTYT YTOYHATHCA B HOPMATUBHbBIX AOKYMEHTax
Ha nsnenngd.

3.7. TMAPABJIMYECKUIA PACYET TPYBEONPOBOAOB

Pabouyee paBneHue B TpybonpoBOAHON cUCTEME ClieflyeT onpeneniaTb HA OCHOBaHUW FMApPaBAMYECKMX pacyeToB MNiacT-
MaccoBbIx Tpybonposogos no Cl140-102-00, a UMeHHo:
BennuunHy yaenbHou notepm Hanopa Ha TpeHue | cnepyeT onpefensatb no dopmyne Japcu-Bencbaxa:

2
. A-v
1=
2g-d
roe A - koadPuLumMeHT conpoTUBNEHMs Mo AMHe TpybonpoBoaa;
V — CKOPOCTb TeYEHNS XNAKoCTH, M/C;

g - yckopeHue ceobogHoro nagexus, M/c?;
d - pacyeTHbIi (BHYTpeHHWit) gnameTp Tpybonposoaa, M.

(1)

KoaddunumneHT conpotnBneHuns no gnmHe TpybonpoBofa paBeH:

B 1,312(2-B)lg 3,7d
0,5 —+ K
2 lgRes—1 (2)
VA= o 37d
g K>
roe B - yncno nogobus pexnmMos TeyeHUs XXMAKOCTH, paBHOe
IgRe
B=1+-2220 ()
lg Re «s
npu B>2, cnepyeT npuHuMaTth B=2
V.-d .
roe Req;zT - ¢dakTnyeckoe ymcno PeiiHonbaca;

DLk

Re,; = ——— - uuncno PeitHonbaca, cooTBeTCTBYlOLLEE HaYaly KBaApPaTUYHON 06NacTu coNpoTUBAEHNMI;

)
v - K03bPULMEHT KUHEMATUYeCKOW BA3KOCTH , M%/c;
K, = K0o3dPuUMeHT 3KBUBaANEHTHOV paBHOMEPHO3EPHMCTON LWEepOXoBaTOCTMU MOJIMMNPONMAEHOBbIX TPYB; NpW HEN3BECTHOM
3HayeHuu npuHuMaetcs pasHbiM 0,00002 M.
0na npubAVXKEHHBIX pacyeToB AoMyCKaeTcs Nosb30BaTbCs HOMOrpaMmamu, npusegeHHbiMu B CM 40-102-2000 (puc. 2, 3,
4 1 5], pna 6onee TOYHbIX pacyeToB — TabnnMuamu B Mpunox. 5.
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Puc. 2. Homorpamma nis onpefieneHus notepk Hanopa B Tpybax gnametpom 6-100 mm (npu K, = 0,00002).
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Puc. 3. Homorpamma ans onpefieneHus notepb Hanopa B Tpybax anametpom 100-1200 mm (npu K, = 0,00002).
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Puc. 4. Homorpamma ang onpegeneHns nonpasoyHoro KosdduumeHTta k, Ha TeMnepatypy BOAb
npw pacyeTe Tpyb gruametpom 6-100 MM.
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Puc. 5. Homorpamma ang onpeneneHns nonpasoyHoro kosdduumeHTta k, Ha TeMnepatypy BoAbl
npu pacuyeTte Tpybd gnametpom 100-1200 mm.

Homorpammbl (puc. 2 w 3] u T1abauubl B npunox. 5 paccumtanbl npu Ks=0,00002 ™M, TemnepaType Bogbl
+10°C (v =1,31 » 10-6 M%*/c] n BHyTpeHHeM fuameTpe TpyD, paBHOM Hapy>KHOMY AYaMeTpy MUHYC ABe TONLMHbLI CTEHKM.
Homorpammsl (puc. 4 1 5) [aloT BO3MOXHOCTb onpeaenTb Ko3$pdULUMeHT nepecyeTa NoTeps Hanopa, onpeaeseHHbIX 4
Boabl ¢ t = 10°C Ha pgpyryto TemnepaTypy.

HoMorpammsl (puc. 2 1 3) nocTpoeHbl 4ia ciyyas, KOraa pacyeTHbIN AnaMeTp D, usMeHsieTcs HenpepbiBHO. OHN COCTOSAT
13 napanfienbHbIX TorapudMmyeckmx Lwkan Dp, q,vu 1000i,, roe im:hnn/)\ - yAesibHas noteps Ha TpeHue npw TpaHcnop-
TUpoBke Bofbl ¢ TeMnepatypon 10°C.

HomorpaMMma Ha puc. 2 npepHasHayveHus gnsi ciyyas, Korga 6 < Dp < 100 MM, a HoMorpaMma Ha puc. 3, — Korga
100 < D, <1200 mwm.

HaxoxpgeHve v 1 1000i,, NpoM3BOAMTCA OAHUM HAJIOXKEHWNEM JIMHENKU: MPUKIaAbIBaeM Kpan IMHEeNKN K 3alaHHbIM ToY-
KaM LiKan Dp M g 1 B ToYKax nepeceyeHnd kpas co wkanamu v n 1000i, untaem oteeTsI.
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Ina onpenenenuna nonpasoyHoro koadpouumenta K «k 1000i,, npn TpaHCNopTUPOBKe BOfbl C TeMnepaTypoi, OTANYHON
ot 10°C, cnyxat uupkynbHble HoMorpammbl (puc. 4 v 5), nepeas gns ciydas, korga 6 < Dp < 100 MM, a BTOpas - korga
100 < D, <1200 mm.

Crnocob nonb3oBaHUa 3STUMK HOMOrpaMMaMu ofiHoTUNeH. 3HadeHne K HaxoAnTca No 3a4aHHbIM 3HAYeHNAM BEJINYMH V,
D, vt nyTem oTknaabIBaHNs LMpKyneM Ui M3MepuTeneM 0Tpeska, paBHOro AaHHOMy (cM. K/Tl0YM NONb30BaHMA Ha HOMO-
rpammax).

HoMorpaMMbl COCTOAT U3 BUHapHbIX noseit (v, D, u t) c 06LWMM ceMeNCcTBOM NapasnesibHbIX NPAMbIX V U PacnosiokeHHoi
Ha npamoit K ¢MKCMpPOBaHHOM TOUKOM, OTMEUYEHHOW CTPeSIKOiA, M OTBETHOM LiKabl K.

MpuMep. OnpenennTtb 3HaYeHns v 1 | B Tpybe M3 monnnponuaeHa c pacyeTHbIM AnaMeTpoM
D,=20mMmnpnq=0,7n/cmnt=45°C.

Mo HoMorpamme (puc. 2] ofHUM HanoXeHWEM IMHENKU Haxo4uM, 4To 3HadeHnam Dp = 20 mMm npu q = 0,7 n/c oTBevatoT
3HaveHus v = 2,25 m/c 1 1000i, = 350, 7. e. i = 0,35. ObpaLyaeMcs K HOMOrpaMMe Ha puc. 4. [MoMellaeM ofjHy HOXKY LiMpKy-
N9 B TOUKy nepeceyeHns nnHumn D c nomeTkoi Dp =20 MM 1 NpAMOI v C NoMeTKoi v = 2,25 M/c, a Apyryto — B TOUKY nepe-
cedeHMst MMM t ¢ nomeTKo t = 45°C 1 NpsIMOM Vv ¢ noMeTkol v = 2,25 M/c. He MeHee pacTBopa UMpPKys, OAHY €ro HoX-
Ky noMellaeM B GUKCUpPOBAHHYIO TOUKY, @ Apyryto — Ha wkany K, rae uutaem oteet: K=0,88.

Beiuncnsaem i, no ¢opmyne i, =K i, = 0,880,35 = 0,308. Utak, v = 2,25 m/c, i, =0,308 Mm.

[MoTepw Hamopa B MECTHbIX CONPOTUBIIEHUAX onpefenstoTcsa no Gopmyne:

2
. %
i=C— (4
28
roe g - Ko3dPULUMeHT MECTHOIO COMPOTUBIIEHNS.

3HayeHnsa Ko3apUUNEHTOB MECTHbIX CONpOTMBAEHU, pekoMeHayeMbix HUMMocTpos, npeacTtasneHsl B Tabn. 7.

TABJIMLA 7. KO3SOOULIMEHT MECTHOIO CONMPOTUBJNIEHNSA HEKOTOPbBIX COEAUHUTENIbHbIX
JETAJIEM AN BOAOMPOBOJOB U3 TPYE PP-R

HasBaHue petanen 3HayeHue Ko3pPULMEHTA Z

MydTa nop, ceapky 0,25
Mepexop nog cBapky

- Ha 04MH AvameTp 0,55
- Ha ABa AnameTpa 0,85
YronbHuk 90° nog ceapky 2,0
TpOMHWK pPaBHOMPOXOAHbIN Mo CBapKy 1,5
TpolHVK paBHOMPOXOAHbLIN MOJ CBapKy 4,2
YronbHuk 90° c nepexofoM Ha pe3bby 2,2
TpoWMHMK C NepexofioM Ha pe3bby 0,8
MydTa c nepexonom Ha pe3bby 0,4

MpumMeyanue. Mpu rugpaBnuyecknx pacyetax BHyTPeHHUX CUCTEM BOAOCHADXeHWs [oNycKaeTcs CYyMMapHO y4YnTbIBaTb MECTHbIE CONPOTUBIEHUE B
konunyectee 30% oT noTepb Hamopa Ha TpeHue.

3.8. KOMMEHCALIMA TENJI0BbIX IMHENHbIX U3SMEHEHWI AJINHbI TPYEONPOBOJA

CvcteMa npokfiagku NonnnponuieHoBblix TpybonNpoBoAOB BO MHOTOM CX0Xa C TPaAULMOHHBIMU MeTasInyeCcKuMu
TpybonpoBogamun. OgHako npu npoekTnpoBaHunn PP-R-cuctemM HeobxoanMo yunTeiBaTh He TONbKO NpefnonaraeMble 1aB-
JIEHWE U TeMrepaTypy TPaHCMNOPTUPYEMOW XXMAKOCTU, HO U UHAMBUAYaNbHbIE 0CODEHHOCTM LaHHbIX CUCTEM.

B otnnume ot MeTannmyeckumx Tpyb nokasartenb Tennosoro pacwmnpenus Tpyb ns PP-R goBonbHo Bbicok. 310 0bcTOA-
TeNbCTBO HEODXOAMMO YUUTBIBATb NMPU NPOEKTUPOBAHMMN, 0CODEHHO B TeX crlyyasx, Koraa B CMCTeMax ropsiyero BofocHab-
KEHUA NMPUMEHSIOTCA HeapMUpoBaHHble Tpybbl (M3MeHeHMe AiMHbI TpyBonpoBoAa Mod BAUAHWEM TEria MOXHO ornpe-
[ennTb Mo HoMorpamme puc. 6, 7). U3bexaTb MUWHUX MeXaHUYEeCKUX HaMpPsSXKeHUR NO3BONNT KOMMNEHCaLUMWS YaJIMHEHUS
TpybonpoBoAa 3a CHET UBMEHEHUS HanpaBieHus Tpacchl. [1pu 3ToM cnepyeT y4ecTb, 4To TpybonpoBoA fomkeH obnagath
cBobofo NepeMellleHNs B 0CEBOM HarnpaBfieHUW. Bo3MoXHOCTb ABMXKeHMSA Tpyb No oceBO [OCTUraeTCs NPy MOMOLLM
HemnoABUXHbIX GUKCUMPYIOLLMX OMOp, KOTOPble HanpaBAsioT yAJAUHEHWe Yepe3 NOABUXHOe KpenaeHue. MecTta pacnono-
XXeHWS HeMOABWXHbIX OMOp clieflyeT NpefBapuTenbHO 0TMETUTL B NpoekTe. 3TK onopbl ByayT pa3nenats Tpybonposog Ha
y4acTKu, pearupytoLime He3aBMCUMO APYr OT Apyra Ha U3MeHeHUs TemnepaTypbl. Ecnn koMneHcauns yoanMHeHns HeBo3-
MO>Ha TOJNbKO 3@ CYEeT 0JHOr0 U3MEHEeHWs HamnpaBlieHWs!, To B 3TOM CJly4ae yCTaHaBNMBAKTCS CneLuanbHble KOMMeHca-
TOpbI.

PacueT nuHenHbix Tennosbix gedopmaumii Al (Mm) Tpy6onposopos n3 PP-R cnefyet BbinonHaTb no ¢opmyne:

Al=0,15-1-At (5)
rae L - anuvHa Tpy6onpoBona Mexay HenoABUXHbLIMW ONopaMu, M;

At - pa3HocTb TemnepaTyp Bofbl B TpybonpoBoae Npu akcnayaTaumm v TeMnepaTypbl BO3ayxa Npu MoHTaxe TpybonpoBoza, °C;
0,15 - K03bdULMEHT SIMHENHOTO TEMIOBOIO PacLUMPEHUs NOAUMPONUIEHOBLIX TPy6, MM/M © °C (antoMuHWeBas npocioi-
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Ka yMeHblUaeT yanunHeHue Ha 2/3).
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Pwuc. 7. omorpamMma nnsa onpefneneHns nuHenHoro yanuHenus tpyb PN 20
C apMWPOBKON antoMUHNEBOW GONbIro B 3aBUCUMOCTU OT U3MEHEHUS TeMMepaTypbl XULKOCTM B TpybonpoBoge.

s KoMneHcaummn TMHeRHbIX yIJIMHeHn Heobxoammo ncnonb3sosats I, M-o06pasHblie nosopoTsl (puc. 8, 9).

[N KOMMeHcauun fIMHENHbIX YAJIMHEHUI NPUMEHSIOTCS TaKkKe NeTneobpasHble KoMneHcaTops! (puc. 10).

KoMneHcupytoLas cnocobHOCTb NeTe06pasHbIX KOMMNEHCAaTOPOB COCTAB/SAET:

d,, MM 16 20 25 32 40
Al, MM 85-90 80 65-70 55 45

N

Puc. 9. [1-0bpa3HbIn koMneHcaTop.

Cnepnyer, o4HaKo, UMeTb B BUAY, HTO NPW ONMOPOXHEHWM TpybonNpoBoAa COXKHO YAANUTb BoAy U3 NeTneobpa3Horo KOMMeH-
caTopa, YCTaHOBJ/IEHHOr0 Ha BepTWKanibHOM TpybonpoBoge v Nof ropu3oHTasbHbIM TPpybONpoBOAOM, U CAOXHO yAaNnuUTb
BO34YX, €C/IN KOMMeHCaTop pacnosioXXeH Haf ropM3oHTaNbHbIM Tpy6onpoBoaoM.
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Cuonsanuaa  Henofsus-an
LTt onapa

Puc. 10. MeTneobpasHblit koMNeHcaTop.

3.9. KPEMJIEHME TPYBOMNPOBOA0B K CTPOUTEJIbHbIM KOHCTPYKLUMAM U PACCTOAHUSA MEXKAY ONOPAMMU

KpenneHue TpybonpoBoga K CTPOUTENbHOW KOHCTPYKUUW (CTeHe, KONOHHE) BLIMOSHAIOTCA C MOMOLLbIO CKOMb3AWMUX U
HeMoABUXHbIX («MepTBbIX») onop.

Ckonb3siwel HasbiBaeTca onopa, ¢ukcupyowas Tpybonposos, HO He NPenaTCTBYOLWAN €ro 0CEBOMY MepeMelLeHuto;
HeMnoABWXHOM — ornopa, He No3BosiatoLias TpybonpoBoay NepeMeLlaTbCs B TOUYKE KpenaeHus.

KoHcTpyKumm ckonb3suein onopsl (0AMHapHOR 1 ABOMHON) NpeacTasiersl Ha puc. 11.

HenopguyHas onopa ycTpanBaeTcst U3 TOW XKe CaMoi CKOMb3sLLen OMopbl, 3aXaTon Mexay AByMa MydTamu, UK MeX-
LY ABYMS COEAMHUTENbHBIMY AeTansaMu (HanpuMep, Mexay A4BYMS TPOMHMKAMU), MU MEXAY COefUHUTENbHON AeTanbio 1
MydToi (cM. puc. 9 n 10).

HenonsuxHas onopa MoxeT bbiTb BbIMOJIHEHA TakXKe C MOMOLLbI0 METasIIMYECKOTr0 XOMYTa C PE3MHOBOW UK NiacTMacco-
BOW NpoKNiafKkon, ogeBaemMoro Ha MydTy. XoMyT 0bxunmaeT MydTy C MOMOLLLbIO 04HOMO MK ABYX BonToB.

PaccTosiHus Mexay ckonb3aLMMmM onopaMu Ha ropusoHTanbHoM TpybonpoBoge us PP-R cnepyeT npuHumMath no tabn. 8.

TABJINLUA 8. PACCTOAHUE, MM, MEXXZLY CKOJ1b3ALLUMUN ONOPAMU NMPOKJTIAAbIBAEMbIX TOPU3OHTAJIbHO TPYEOMNPOBOAL OB
M3 NOJIMNMPONUANEHA (NN) (N0 JAHHBIM CH 478-80)

[pn TeMnepaType TpaHcnopTupyeMoit xugkoctu, °C

HaMuHanbHbIN HapyXXHbIA AnamMeTp, MM 20 30 40
16 500 450 400
20 550 500 450
25 650 550 500
32 750 650 600
40 850 800 700
50 1000 900 800
63 1150 1050 900
75 1300 1200 1000
90 1500 1350 1200
110 1700 1500 1300
125 1800 1700 1450

PaccTosiHUs Mexay cKoNb3sWMMM OMopaMy Ha BepTUKanbHbIX yyacTkax Tpybonposogos cnegyet npuHumate Ha 10%
Bonblue 3HaYeHWN, NpUBeAEHHbIX B Tabn. 9.

TABJINLA 9. SABUCUMOCTb TEMJ10MPOBOAHOCTU A TENJIOU30NALUNU U3 BCNEHEHHDBIX MJIACTMACC OT UBMEHEHUA TEM-
NEPATYPbI (B BO3[YLLUHO-CYXOM COCTOSAHUM)
Temnepartypa, °C -60 -40 -20 0 +10 +20 +40

TennonposogHocTs, BT/(Me°C) #10-3 30 32 34 35-40 33-40 35-38 36,7-45
3anopHyto 1 BogopasbopHyto apMaTypy Bo usbexaHue nepefayun ux seca TpybonpoBofy ciefyeT XeCTKo 3aKpensTh Ha

Dyl ek

CTPOUTENbHbIX KOHCTPYKLUSX.
PaccTosiHne B cBeTy Mexay TpybaMu 1 CTpOUTENbHbIMU KOHCTPYKLMAMU JOMKHO BbiTh He MeHee 15 MM (c™. puc. 11).
E

EECHEEIE y ot E

Puc. 11. OgvHapHas v 1BOMHaA CKoMb3alme onopsl (KIMnchbi)

MNpu napannenbHo npoknagke Tpybbl 13 PP-R cnepyeT pacnonarats Huxe Tpyb oTonneHns u ropsyero BofocHabxeHus,
Ho Bblwe Tpy6 kaHanu3auuun. PaccTosiHne B cBeTy B 060uMx cnyvasax foskHO bbiTb He MeHee 100 MM.

PacctoaHwusa B cBeTy MeXay nepecekatoLlmmmcsa TpybonposogamMu AomkHo bbiTe He MeHee 50 mm. [Ing obxopa nepeceka-
eMoro TpybonpoBoaa MCNonNb3yeTcs NepekpeLLnBaHme.

B MecTax npoxofa Yepes CTpoUTENbHbIE KOHCTPYKLMUM CTEH U MeperopofoK NoannponuieHosbie Tpybbl crieflyeT npokna-
AblBaTb B GyTASipax Unu runb3ax u3 MeTanna, naactMacchl, nepramMmmia, pybeponaa v T.n., He NPenaTCTBYOLLUX OCEBOMY
nepeMelleHunto TpybonpoBoaa v 3alMLLAOT €r0 NOBEPXHOCTb OT MOBPEXAEHUS PBAHbIMU KPasiMX LLEMEHTHO-NECYaHoro
pacteopa. KpoMe Toro, npu noxape ¢byTnapbl LOAXKHbI NPenaTCTBOBaTb PACMPOCTPAHEHUIO OFHSA U3 NMOMELLLEHNS B NoMe-
LeHue.

B MecTax npoxoga noavnponuieHoBbiX TPY6ONPOBOLOB Yepe3 NepekpbITUS B TeX CydasX, KOrga 3To BO3MOXHO, UX Cle-
AyeT NpoKNafbliBaTb B MMb3ax, METaNIMYECKUX MW NIACTMACCOBbLIX, BHYTPEHHUI anaMeTp KoTopbix Ha 20-30 MM npe-
BblLLAeT HapYXHbI AnameTp Tpybonposoaa. BepxHuii KoHeL, rmab3bl LOMXKEH BbICTYyNaTb Haf nepekpbiTveM Ha 30-50 MM.
B Tex cnyyasix, Korga B nepekpbITUN NPesycMOTPEH MOHTaXHbIM NpoeM A5 NPOXoAa HeCKoNbKNX TpybonpoBoaoB, U ycTa-
HOBUTb MMNb3y He MpeAcTaBnseTCcs BO3MOXHbIM, fonyckaeTcs Tpybbl 06epHyTb nepraMMHOM Unu T.M. MaTepuanamu, a
3aTeM 3afenath LeMEHTHbIM PacTBOPOM Ha BCH TONLWMHbI NepekpbiTus. KoHubl Takoro ¢ytnapa foSXKHbI BbICTyNaThb 3a
Kpasi nepekpbITUs He MeHee YyeM Ha 10 MM. Takyto KOHCTPYKLUMIO CleayeT CUMTaTh CKOJIb3SLLEV ONOPOW.

Bo Bcex cnyyasix MecTa Npoxofa CTOSIKOB Yepes3 NepekpbiTUa creflyeT 3afesaTb LLEMEHTHbIM PACTBOPOM Ha BCHO TOMLLM-
HY NepekpbITUS.

3anpellaeTcs pacnonaraTb B rMb3e CTbIKOBble COeANHEHUS TPYDONPOBOAHON CUCTEMBI Kak pa3beMHble, Tak U Hepasb-
eMHble.

TpybonpoBoabl cneayeT NpokiagbliBaTh, Kak Npasuio, B MecTax, 0becneunBatolLmx nx 3aluUTy 0T MEXaHUYECKMX NOBPEX-
neHui (waxrtax, wrpabax, kaHanax u T.n.).

Mpn HEBO3MOXHOCTW CKPbLITON Npokiaaku TpybonpoBoAoB MX CledyeT 3alumilaTh 0T MEXaHUYECKMX MOBPEXAEHUA U OT
orHs. NoaBoAKM K caHUTapHO-TeXHUYeCKUM Npubopam AonyckaeTcs NpoknaabiBaTb OTKPbITO.

HonyckaeTcsa yknagka nonMnponuneHoBbix TpybonpoBofoB B cnov 6eToHa, LeMEHTHOI0 UK LLeMeHTHO-MecYaHoro pac-
TBOpa. OgHaKko He pekoMeHAyeTcs pacnonaratb B 3TOM Cl0e CBapHble COeMHEHUS U 3anpellaeTcs pe3bboBble; B Npo-
TUBHOM cllyyae K pe3bb0BbIM COEMHEHUSM [OMXKEH DbITh MPEAyCMOTPEH AOCTYN 4SS UX TEXHUUYECKOr0 06Cy>XMBaHWS.

3.10. TENJI0BAA U3oadaumnd TPysonpoBooB

HeobxonvMocTb B TennoBoi nsonsauumn TpybonpoBofoB 13 MONMNPONUNEHOBLIX TPYD onpefenseTcs pacyeToM Ha note-
pv Tenna TpybamMu unu Ha BbinageHune koHaeHcaTta. Kak npaBuno, TensioBas n3onsaLms ycMaTpMBaeTCs B CAeAYOLWUX Cy-
yanx:

- Npu npoknagke Tpyb B Noay NepBoro sTaxa No rpyHTy WKW Haj HeoTanaMBaeMbIM NOAMNOMbEM;

- NPUW NPOXOXAEHMN TpybONpOBOAOB Yepe3 HeoTananBaeMble NOMeLLeHNs;
NpY NPOXOXAEeHUN TPYDONPOBOAOB Y HAPYXKHbIX ABEPHbLIX MPOEMOB, Fle BO3MOXHO NPOMEp3aHue;

- CTOSIKM OTOMJIEHMS M ropsiyero BofocHabxeHus;

- CTOSIKM X004 HOTO BOLOCHABXeHWUS Npu OTKPbLITOW Npoknaake (419 3aLMThl OT KOHAeHcaTa).
B kauecTBe TennonsonsauMu ANs NoMNPONUNEHOBbIX TpYD pekoMeHayeTcs Ucnonb3oBaTh TPYOHYO M30a5LMI0 U3 BCMe-
HeHHoro nonuatuneHa. KoadduumeHT TennonpoBoAHOCTM TENIOU30NALMMN He fonxeH npesbiwaTs 0,05 BT/Me°K.
OcHoBHble TexHU4Yeckune TpeboBaHUs U MeToLMKa pacyeTa TennoBon usonsaunm obopyaosaHmsa n Tpybonposoa nsnoxe-
Hbl B CHulM 41-03-2003 (2.04.14-88*) «Tennosas nsonaums obopynosaHus n Tpybonposogos», CM 41-103-2000 «[Mpoek-
TMpOBaHMWe TeNNOBOW n3onsumm obopynoBaHua n TpybonpoBofoB». ITMMKU HOPMaMK NPEANMCbIBAETCS MPUMEHSATbL MOJI-
HocOOpHble UM KOMMNIEKTHble KOHCTPYKLMUW 3aBOACKOI0 M3roTOB/IEHNS, @ TakxKe Tpybbl ¢ TENSI0BON U30MSLMEN NOHOW
3aBOACKON FOTOBHOCTY.
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HeobxoAnMbI ypoBeHb TENN03aLWLMUTLI MOXXHO 06€CNeyYnTb TOSIbKO NPU NPUMEHEHWM TEMTOU30NALNOHHbBIX MaTepuanos. B
HacTosiLee BPEMS B CTPOUTENBHOM NpakTUKe WMPOKO NMPUMEHSIOTCS pa3finyHble TENAOU30NSLUUOHHBIE MaTepuanbl oTe-
4eCTBEHHOr0 M UMMOPTHOIO NPOM3BOACTBA, OAHAKO, Kak nokasana npakTnka nociaegHunx NATU NeT, YA0BNeTBOPSIOLLMMU
HeobxoguMbIM TpeboBaHUAM ABNAIOTCS Tenjomsonupyowme TpybHble 060104KM Ha OCHOBE MEHOMMNACTOB — BCMEHEHHbIX
MONIM3TUEHA U CLUMTOrO BCMEHEHHOMO MOIM3TUIIEHA. 3TU MaTepuanbl MOryT UCMOJIb30BaTbCS BO BHYTPEHHMX CUCTEMaX
XOMOAHOIO U ropsiyero BOAOCHabXEHUS U OTOMAEHUS.

Tennom3onsums n3 BCNEHEHHbIX MONUMEPHbIX MaTepunanos nsrotaBnuneaeTcs B Buae Tpyb u nnactuH. Tpybuatble obonouy-
K1 NPUMEHSAITCS ANS TEMIOU30NALUN CTallbHbIX, MEHbIX U MNAacTMacCoBbIX TPybONPOBOAOB C HAPY>XXHBIMUW fuaMeTpaMu
6-160 mM. TonwmHa nsonaumnoHHoro cnos coctasasieT 6; 9; 13; 20; 25 1 32 Mm.

Ins Tennounsonauun Tpyb bonblioro AnameTpa, COeAUHUTENbHBIX feTanei, apMaTypbl, TpybonpoBoLOB HEKPYT0ro ceve-
HUSA 1 0BopYL0BaHMS BbINYCKAKTCS MNAOCKME INCTbI U PYNOHbI Pa3IMYHOM TOALLUMHbBI U C KIIEEBLIM CNOEM.

Haunbonee npocTon KOHCTpYKLUMe ABNSETCS U30ALMS B BUAE TPYObl C NPOA0NbHBIM HAapy>KHbIM Hagpe3oM uau bes Hero.
Mpn BbINOAHEHUW TEMION30AALUN HOBbLIX TPYHONPOBOLOB TEMNION30NALMOHHBIE 0060N0YKM BO BPEMS MOHTaXHbIX paboT
HapeBatTca Ha Hux. [Npn HeobxoanMoCTM TennonsonsuMM CMOHTUMPOBaHHOro TpybonpoBoaa 060104Kka M3 BCMEHEHHO-
ro MaTepuana paspesaeTcs Mo uMetowemycs Hagpesy. [Ins obecneyeHus LenoCTHOCTU TensionsonumpyroLlen 060104ku
BCE LUBbI M HaApe3bl NPUKIENBAKOTCA CMeLMaNnbHbIM KJIEEM U LOMOJSIHUTENbHO 3aLLMLLAIOTCS CaMOKJ/IeOLWENCS JIEHTON-
CKOTYEM.

MA0THOCTb M30NALMOHHBIX MAaTEPMANOB U3 BCMEHEHHOro nonuaTuneHa coctasnset 33-40 kr/M3. Y BcrneHeHHON nonvMep-
HOW TeNNOM30NALMUM KONMYECTBO 3aKpbITbIX NOP JOMKHO BbiTh He MeHee 90%.

Tennon3onsuMoHHble MaTepualbl U3 BCMEHEHHbIX NMOJIMMEPOB MMEKT HWU3KYH TEM0MNPOBOLHOCTb, COOTBETCTBYHOLLYIO
CHwuIT 41-03-2003 (2.04.14.-88*).

TensonpoBOAHOCTb 3aBMCUT OT MapKuM 1 TUMa TeM0M305LUMK, @ TakKe 0T U3MeHeHUs TemnepaTypsl (Tabn. 9).
MoxxapHoi be3onacHOCTN CTpOUTENbHBIX MaTepUanoB yaenseTcs bonblwoe BHUMaHWe, NO3TOMY TENJION30NALNA U3 BCMe-
HEeHHOro MosM3TUAEHa NpoLUia TWwaTesbHOe TeCTMpPOBaHMe U cepTuduKaumnio. 3TM MaTepuanbl Mo BOCMIAMEHAEMOCTH
oTHocaTcs K rpynne B1 no FOCT 30402-96. Ipynna pneiMoobpasytouient cnocobHoctu cootBetcTByeT 2 no FOCT 12.1.044-
89, Tnenne — uHpekcy 200 n ropenmne - nugekcy 100 no ASTM 62-79. MaTepuansl caMoBCny4YMBatLLMecs He pacnpocTpa-
HSIIOT NJ1aMeHU, Mo pacnpoCTpaHEeHMIo NaaMeHn oHn oTHocaTcs K rpynne Pr1-2 no TOCT 30444-97.

MNMokasaTenun noxapHoi besonacHocTh cooTBeTCTBYOT TpebosaHuaM CHul 21.01-97* «MoxapHas 6e3onacHoCcTb 3naHUN
1 coopy>XeHuin» n Tpebosanusam YITIC MB PO.

s nsonauum noAnnponuieHoBbIX Tpyd NPUMEHSIOT 30ASLMOHHbIE MaTepuaibl U3 roGpPUPOBAHHOIO NONUITUIEHA UK
BcneHeHHoro. ToawmHa nsonupytowero cnos (tabn. 10-13) gonxHa 6biTb Takoit, 4Tobbl TeMnepaTypa Ha ee Hapy>HOIA
MOBEPXHOCTW He oTnmnyanack bonee, yeM Ha 8°C oT TeMnepaTypbl OKpY>atoLen cpefbl.

TABJIULIA 10. TOJILLMHA CNOS TEMJIOBOX U30NALUK ANA TPYBEO0NPOBOAOB FOPAYEI0 BOAOCHABXEHMSA
U3 NOJINNPOMNMUIEHA PP-R

MuHMManbHasa ToNLWMHA CNOS U30ASLUN, MM, npn TenionpoBogHOCTN U30NALMOHHOIO MaTepuana, BT/[M'OC]

Pasmep Tpybbl, MM

16x2,7 14,1 16,7 19,6 23,1 27,2
20x3,4 15,7 18,1 20,9 24,2 27,9
25x4,2 21,8 25,6 30,1 35,3 41,5
32x5,4 24,6 28,2 32,5 37,4 43,0
40x6,7 32,1 37,1 43,0 49,8 57,7
50x8,4 40,3 46,8 54,2 62,9 72,9
63x10,5 51,4 59,7 69,3 80,4 93,4
75x12,5 61,5 71,5 83,1 96,5 112,2
90x15,0 74,2 86,3 100,4 116,8 135,8

TABJINLIA 11. OPUEHTUPOBOYHAA MUHUMAJIbHASA TOJILLIMHA TEMJI0BOM U30N1ALMK TPYEONPOBOAOB X0JI0AHOI0 BOAO-
CHABXXEHUA A4 3ALLUTDBI OT O6PA30BAHUA KOHOEHCATA U HAFPEBAHUA

TonwmHa cnos usonaumm, MM, npu A = 0,040 Bt/
Bupabl npoknagku TpybonpoBogos

(M e °CJ*
OTKpBITO B HEOTaNMBaeMOM MOMELLLeHUN 4
OTKpBITO B OTANIMBaeMOM MOMeLLEHNM 9
B kaHane, 6e3 cocepctBa ¢ TpybonpoBofamMm ropsyero BogocHabxeHUs 4
B kaHane, psanom c TpybonpoBofamMu ropsiyero BogocHabxeHus 13
B HuLwe, cToak 4
B Huwe, papom ¢ TpybonpoBogamu ropsayero BogocHabxeHus 13
Ha 6eToHHOM noTonkKe 4

*[na ppyrnx ko3pPpuLuMeHToB TENIONPOBOAHOCTY TOJLLMHA TEMOU30SLUM PAaCCHUTLIBAETCS NO OTHOLLEHMIO K AnaMeTpy, paBHoMy 20 MM.
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TABJIMLA 12. NOTEPU TENJIA Q HEU30JIMPOBAHHbBIMWU NOJIMMPONMUIIEHOBbIMU TPYBEONMPOBOAAMU 01 HEKOTOPbIX CPEL-
HWX PA3HWUL, TEMMEPATYP BOAbl U OKPY)KAIOLLEX CPEAbI AT

3HaueHwus q, BT/M, ana TpybonpoBoaos pazmMepamMu, MM

BepTUKaNbHOro FOPU30HTaNbHOIO

25 " 15 19 14 18 23
30 14 18 24 17 22 28
35 17 22 28 20 26 33
40 20 26 33 24 31 39
45 23 31 38 28 36 44
50 26 35 43 32 41 50
55 29 39 48 37 46 55
60 33 44 55 41 52 62
65 37 49 62 45 58 69
70 41 55 68 49 63 76
75 45 60 75 53 70 83
80 49 65 82 57 75 90

TABJIULIA 13. TONILLIMHA TENNOU30)1ALNU U3 BCMEHEHHOIO NOJIN3TUNEHA [A = 0,041 BT/(M ¢ °C)]

Tonu.lea Tenaonsonaunn, Mm, ona pr60npoao,u.a

pa3mepamu, MM UESCITEER7E, 46

Temnepartypa, °C

Okpy>catoLen cpenpl

0 14 15 16

8 16 17 18
70

0 17 18 19

8 21 23 24
95

0 23 24 25

4. MOHTAX TPYBOMPOBOAHbIX CUCTEM XOJI0A4HOMO U FOPAYEr0 BOJOCHABXXEHUSA U OTOMNEHUA 30AHUIA

MoHTax TpybonposogoB u3 PP-R cnepyet npoBoguTb ¢ yyeToM obwnx TpeboaHuim CHull n CIl. lNpu atom cnepyet
ncrnonb3oBaTh TPYObI M cOeaUHUTENbHBIE AeTaNu, COPTaMeHT KOTOPbIX NpuBefeH B Tabn. 3 u npunox. 5.

MoHTax TpybonpoBogos u3 PP-R cnenyeT BbINOAHATL NpU TEMNepaType okpyKatoLlero Bo3ayxa He Huxe -10°C.

[Tpn MoHTaxe BHyTPMAOMOBbLIX TpyboNpoBOLOB CnefyeT NPUMEHSATb HePa3beMHble COeAUHEHUS, NOJlyYaeMble KOHTAKT-
HOW TennoBOW CBapKoW B pacTpyb, v pa3beMHble COELMHEHUS, NOMyYaeMble C NMOMOLLbO KOMBUHMPOBAHHbBIX COEANHM-
TeslbHbIX feTanei. Tunbl NpUMeHseMbIX AeTanei NpMBeAeHbl B NMPUIOXK. 5.

4.1. CBAPKA TPYB B PACTPYB

KoHTakTHylo cBapKy B pacTpyb cnesyeT ocyLiecTBAsTb C cobniofeHneM Takoi nociefoBaTesibHocTh onepauunit (puc. 12.):
- pa3MeTKa 1 poBHas oTpe3ka Tpyb nof NpsiMbIM YoM K ocu Tpybbi;
- CHAATMEe Ha Hapy>HoM KoHLe Tpybbl dackm nop yrnom 15°C, kak 3To nokaszaHo Ha puc. 13 n B Tabn. 14;

- 0be3xmnpmBaHue Hapy>KHON NOBEPXHOCTU KOHLLA Tpybbl AANHON, Heckonbko bonbluen rnybuHel pactpyba u BHYTpeH-
Hel NoBepXHOCTN pacTpyba coeMHUTENbHOW AeTanu;

- HaHeceHuWe MeTku (kapaH4aloM-MapkepoM) Ha KoHew, Tpy6bl HA paccTOsHWSAX OT Topua cornacHo Tabn. 15;
- obezxupmBaHme pabounx NOBEPXHOCTEN HarpeBaTeNbHbIX 3IeMEHTOB CBAapOYHOIo YCTPOMCTRA.
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Puc. 12. NMocnepoBaTenbHOCTL NpoLiecca KOHTAKTHONM cBapku Tpyb B pacTpyb.

| - nopgrotoBka Tpyb 1 petanew k ceapke; Il - HarpeB Tpyb v petanen; Il - coeguHeHune Tpyb 1 geTanen n oxnaxpeHue
CBaApHOro coeiHeHUs.

1 - pacTpyb coeguHuTenbHoM getanu; 2 — Topey Tpybbl; 3 — OrpaHUYUTENbHbBIA XOMYT MW MOHTaXHas MeTka; 4 — Harpe-
BaTesIbHbIM MHCTPYMEHT; 5 — CBapHON WOB; 6 — 30Ha ONJIaBAEHHOro MaTepuana.
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-

"] + [

:
|
|

-
t
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Puc. 13. CxeMa noarotoBku KoHLa Tpybbl nog cBapky B pactpyb.

d - Hapy>XHbIn onameTp nnactMaccoBon Tpybbl; b — wupuHa dacku; t - rnybuHa pactpyba; L - pacctoaHue po MeTku.

Mpu cBapke B pacTpy6b Tpyb n3 PP-R TpebyeTca cobniopgath cnefyoLlinin TEXHONOMMYECKUI PEXNM:

- TeMnepaTypa paboynx NoBEPXHOCTEN HarpeBaTesbHbIX 3/1IeMEHTOB MPWU CBapke He AoMKHa npeBbiwaTtsh 260+5°C;

- NPOAOJIKMUTENBHOCTb OMNNABAEHUS, TEXHONOrMYecKkas naysa, oxnaXaeHus CBapoyHOro COeANHEHMS [LOJIXKHA NpuMe-
HATbCS no Tabn. 15.
Mpn BbINONHEHUW ONEpaLMmK «OMnaBfeHne» He CleflyeT [onyckaTb HECOOCHOCTU Tpyb 1 paboumx 3neMeHTOB HarpeBa-
TeNIbHOro ycTponcTBa v nepernba bonee, yem Ha 3 rpag.

Mpwn conpsi>keHWUW onnaBneHHbIX YacTel Tpyb 1 coegmHUTeNbHbIX AeTanen n3 PP-R 3anpewaetcs nx BpalleHne oTHOCK-
TesIbHO OCH.

Ins cBapku Tpyb u coepnHuUTenbHbIX fetanei us PP-R cnepyeT ucnonb3oBaTth 3/1eKTpOHArpeBaTesibHbI UHCTPYMEHT,
obecneunBatoLWmMit NofaepXKaHWe TeMnepaTypbl CBapku C TOYHOCTbIO He MeHee +5°C.

[ins pa3pesaHua Tpyb n3 PP-R cnepnyet ncnonb3oBaTth cneymnanbHbie HOXHULBI UK pexyLime npucnocobneHuns, obecne-
YuMBatoLLMe POBHbIN pe3 Tpyb nog npsiMbiM yrioM (c oTknoHeHreM He 6onee 0,5 MM), cneumanbHbin MHCTPYMEHT cieayet
MCMNonb30BaTh U ANs CHATUS dacok Ha KoHuax Tpyb PP-R.
Csapky B pactpyb Tpyb n3 PP-R nnametpom fo 40 MM BKIHOUMTENBHO LOMYCKAETCA NPOU3BOAUTL BPYUHYIO.
Mpwn cBapke Tpyb bonbluero guaMeTpa cnepyeT UCMOSIb30BaTh CrielManbHble LeHTpUpYtoLwme npucnocobneHus.
Mocne cBapku Tpyb n3 PP-R cnepyeT ocyLiecTBASTE KOHTPOb CBAapPHbIX COEAMHEHWI, BKITOYAOLLNIA NPOBEPKY:

- NPSAMOJIMHENHOCTM B MECTe CThiKa (0TKIOHeHWe He [OXKHO npeBbiwaTh 5 rpag);

- PaBHOMEPHOCTM MO OKPY>XKHOCTW BasiMka CBapoYHOro wWea y Topuos u3 PP-R;

- OTCYTCTBUS TPELLUH, CKNAA0K U ApYyrux fedekToB feTanu n3 PP-R, BbI3BaHHbIX NeperpeBoMm.
TunoBble fedekTbl CBapHbIX COeAUHEHNN NpuBefeHbl B Tabn. 16.
Capky B pacTpyb Tpyb u3 PP-R cnepyet BbINOAHATL NpY TeMNepaType HapyXHoro Bosgyxa He Huxe 0°C.
MprMeyaHue. MNpn He0b6X0AMMOCTU BbINOMHEHUS CBAPOYHO-MOHTaXHbIX paboT npu TeMnepaType Hapy>KHOro Bo3ayxa He
Huxe 0°C cBapky Tpyb cnepyeT npon3BoanTb B 060rpeBaeMblX MOMELLEHUSAX WU C NMOLOrPEBOM FOPSYUM BO3LYXOM 30HbI
CBapKw.

Dyl ek

TABJINLIA 14. PASMEP, MM, ®ACKU HA KOHLIE CBAPUBAEMOI TPYEbI B 3ABUCUMOCTU OT EE HAPY)KHOIO AUAMETPA

HapyxHblin prametp 16 20 25 32 40 50 63 75 90 110 125

LnpuHa packm 2 3

TABJINLIA 15. TNYBUHA PACTPYEA U PACCTOAAHUE OT TOPLIA CBAPUBAEMOM TPYBbl, MM, 0 METKU MPU CBAPKE TPYB U3
nonnnpPoONUIEHA

Hapy>xHblit gnameTp Tpy-

16 20 25 32 40 50 63 75 90 110 125

Obl, MM
Mny6uHa pacTpyba 13 15 16 18 20,5 23,5 27,5 30 33 37 40
PacctosHne go metku 15 17 19 21 23,5 26,5 30,5 33 36 40 43

TABJINLIA 16. TEXHOJIOTMYECKUE NAPAMETPbI PACTPYEHOW CBAPKU TPYB U3 PP-R (NMPU TEMMNEPATYPE HAPY)XHOI0 BO3-
IYXA BOJIEE +5°C)

MpofomKNTENBHOCTb, CEK
HopManbHbIN Hapy>KHbIM AnaMeTp,
MM

TexHonornyeckoi nayssl2) He

Onnasnetusal) Eonee OxnaxgeHua3)
16 5 4 120
20 6 4 120
25 7 4 120
32 8 6 240
40 12 6 240
50 18 6 240
63 24 8 360
75 30 8 360
90 40 8 360
110 50 10 480

1 - NpoLONXKUTENBHOCTb ONNABNEHUS — BPEMS], OTCHUTHIBAEMOE C MOMEHTA NOJIHOTO BABUIaHUS feTanel B paboyne ane-
MEHTbl 3/1eKTPOHArpeBaTesIbHOr0 UHCTPYMEHTa;

2 - TexHoforMYyeckas naysa — BpeMs nocjie CHATUS OMnflaBNEeHHbIX feTaNlel cCo CBapO4YHOro yCTPOMCTBA 40 MOMEHTA CThbl-
KOBKW OMNNaBlieHHbIX AeTaneun;

3 - NPOLOIKNTENBHOCTD OXJ1AaXAEHUS — NEPUOL NOCSIe CTbIKOBKW OMNaBMeHHbIX AeTanen A0 NPUITOKEHUS MOHTaXHbIX
yCUnum.

MpumeyaHue. MNpu TemnepaType HapyXHoro Bo3gyxa Huxe +5°C NpofoXKNTENbHOCTb ONNABAEHUS CAeayeT YBenYunTb
Ha 50%.

TABJIULIA 17. BAE®EKTbI CBAPHbIX COEAUHEHWIA B PACTPYE NMJIACTMACCOBbIX TPYB

BHewHun Bug, D,OI'IyCTI/IMbIe BapnaHTbl COeAUHEHUN

n/n

Bo3MoxHbIe NPUYUHBI HENMpaBuJIbHOIo coeanHeHns
coegunHeHUnqa 1 Ml

1 HenpasunbHoe obpaso-  paT ¢ ogHOM Unm 0benx cTopoH (ToYeUHbIi Ui no
1.1 BaHue rpata npw ceapke* Bce AJIMHe WBa) U3-3a: CBEPXBbICOKOM TeMMepaTypbl

‘—--n_ HarpeBaTeNlbHOIO YCTPOWCTBA; MPEBbILLIEHNS BpeMe-
! || I HW HarpeBsa; NpeBbILEHNs JOMYCcKoB **
Ay -
1

| L

1.2. " lpaT ¢ 0fiHOM MK ¢ 06enx cTOpoH (ToueuHbIN UK no
BCeW ANMHE LWBa) 13-3a: HeA0CTaTOUHOrO BPEMEHH
| "N " T T HarpeBa; o4eHb HW3KOM TeMnepaTypbl HarpeBaTeNb-

HOro yCTpOVICTBa; npesbllleHNa 40NYyCKOB

He ponyckaetcs

1.3. lpat ¢ 0bemnx CTOpoH [ToyeuHbIn UK No BCer Anu-
He wBa) u3-3a: HeobpaboTaHHOM NOBEPXHOCTY CThi-
Ka; 3arpsi3HeHHO NOBEPXHOCTM CTbIKa; 3aBblLLEHHO

TeMnepaTypbl HarpeBaTe/IbHOro YCTPOMCTBA
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Dyl ok

2. YrnoBsoe oTK/IOHEHNE OLHO- MNKN OBYXCTOPOHHSAS HECOOCHOCTb COeAUHM-
(norpewHocTs dopMbl)  TenbHOM feTanu U cBapuBaeMoit Tpybbl 6e3 nam ¢

He3HauuTesnbHON fedopmaLmelt ns-3a: ownbku npu

dopMupoBaHun; gedexta obopynosaHus

3. HenpaBunbHas cTbikoBka [ledopmaums unm oBanbHOCTb KOHLA TPybbl nan coe-
3.1 B pe3ynbrate fedopMa-  OUMHUTENbHOW feTanu, NpUBOASLLME K IOKASIbHOMY 1

unm Tpybbl He3Ha4YnTesIbHOMY KOHTakTHOMY JaBJieHUIO MpK CBap-
e Ke 13-3a: pa3HblX paguycoB KpMBU3HbI TPybbI 1 pac-
! = Vianh -
ﬁdf Tpyba netanu; HenpasunbHOM yknaakn Tpy6bl nnu/u
- — - COeIHUTENIbHOM AeTann; HenoaXoAaLLero 3aKMMHO-

= RETF
LS mam Pl
S

ro I'IpI/ICI'IOCO6J'IeHI/IFI

3.2.  HenpaBunbHasi cTbikoB-  HepocTaToyHas rnybuHa cBapHOro WBa npu nos-
Ka U3-3a HeO0CTAaTOYHO-  HOM MM YAaCTMYHOM NPOBapUBaHWKN CBapuBae-
ro BABWra KoHUa Tpybbl B MblX NOBEPXHOCTEN M3-3a: He,0CTaTOYHOIO Bpe-
pacTpyb petanu MEeHW Harpesa; KoHLbl Tpy6 obpesaHbl He nog, nps-
MbIM Yr10M; HEBBICOKOIM TeMMepaTypbl HarpeeaTens;

nepeMeLleHus no ocu Tpybbl UK feTanu Ha cTagun
1
F Ll OXNaXAEHNS; CULLIKOM MPOLOMIXKUTENIBHOTO BPEMEHU
P n ]T | BABWTaHuMs Tpybbl B pacTpyb nocne onnaenexus
:”ﬂ%:,—u—‘

3.3. Hel'lpaBVI}'IbHOE coefmHe- MecTHoe, NoBepPXHOCTHOe, C LLl.eJ'IeO6pa3OBaHV|eM no
HWe N3-3a HeJO0CTaTO4YHO nepuMmeTpy, HanpuMep, U3-3a: uapanmHbl Ha NoBepPX-

reoMeTpUYECKOro 3aMbl-  HOCTM Tpybbl; MpeBbILEeHWs pa3MepoB A0MYyCKoB Ava-
KaHuns MeTpa Tpybbl nnv pactpyba feTanu; HenpaBuIIbHOM
P ) MexaHu4yeckoi 06paboTku Tpybbl; Tpyba He CLEeHTpU-

poBaHa B pacTpybe Aetanu

3.4 HenpaBunbHoe coegnHe- MecTHoe C NOBEPXHOCTHBIM HEAOCTAaTOYHbLIM CBa-
HWe C HeJoCTaTouHO NON-  PUBAHMEM W C pa3beMHEHNEM B NI0CKOCTU CBap-
HbIM CBapuBaHMeM KW, HanpuMep, N3-3a: TEPMUYECKOTO NOBPEXAEHUS;
3arpsi3HeHHbIX CBapyMBaeMblX NOBEPXHOCTe; Henpa-
BUJIbHOrO nofbopa MaTepuanos AJif CBapku; 3arpss-
HeHus paboynx NoBepxHOCTel HarpeBaTebHOro
ycTponcTBa

4. CyxeHHoe nonepeyHoe  YpeaMmepHO cunbHbIN BABUT Tpybbl B pacTpyb B
ceyeHue TpybbI pesysbTaTe: MpeBblUeHNUs YCUINS CKaTUS CTbl-
Ka; CBapMBaHUsl TOHKOCTEHHOM Tpybbl; NpeBbileHns

EAT T, —
N | BPEMEeHU Harpesa; npesblllieHne TeMnepaTypbl cBa-
-'——f'- ————— — puBaHus
1
- \w-—_‘
5. TlopucTocTb M3-3a Yyke-  OAMHOYHbBIE, MHOFOUUCIIEHHbIE POCCHINN UIW JI0Kab-
POAHbBIX BKITIOYEHWN Hble CKOMJIEHNs NOop (COOTBETCTBEHHO, Yy>KePOLHbIX
: BKJOYEHMN)
B
—

HonyckaeTcs,
korga e < 1 MM

HonyckaeTtcs,
Korga e < 2 MM

HonyckaeTtcs,
Korga e < 4 MM

[lonyckatoTcs cnefytoLye oTKIIOHEHNS OT CPefiHero
Hapy>Horo avametpa Tpyb:

1,5%, HO He 2%, Ho He boniee 3%, HO He bonee
bonee 1,5mMmMm 2 MM 2 MM

[onyckaeTcs npu [onyckaetcs [Honyckaetca
He3HauuTenb- npn: x<0,1¢d npn:x<0,1d
HoM oTCTyne o x < 0,15 e rnybu- x < 0,2 e rnybuny
HopMaTunBa rny- Hy BABMUra BIBMra
BuHbI cBapHOro
WwBa, Npu Hanwu-

yumm ceobopa-
HOWM MeTKM npu:
x<0,05ed;x<
0,1 @ rnybuHbl
BABUra

He ponyckaetcs

He ponyckaetcs

He ponyckaetcs

,El,onyCKaech Hann4yne oTAeNbHbIX MOP KU cKonneHune nop,
ecnn:

Dx < 0,05 e x Dx < 0,10  x Dx <0,15  x

* Kak npaBwnio, B COEANHEHUSX C BHYTPEHHUMU HEA0CTAaTKaMU — U3-3a HeJ0CTaTOYHOTO BPEMEHU BbILEPXKKM.
** Kak npaBuio, Kpyrosoe yToJllleHne BO3HUKAET NPU HarpeBe HarpeBaTesbHbIM 37IEMEHTOM KpaeB MydT. 3To yToNLLEeHMe ABASETCA NEPBbLIM Npu-

3HaKOM A1 KOPPEKTUPOBKU MnpoLecca cBapuBaHua.

4.2. PASbEMHbIE COEAMHEHMUA

PasbeMHoe coeguHeHune nonyyatoT, NpuMBapuBasi onMcaHHbIM cnocoboM K nonunponuaeHosol Tpybe KoMBMHMpoBaH-
HYIO COEMHUTENbHYIO AeTallb, OAUH (rafKuil) KoHel, KOTOPO BbIMOMIHEH M3 MOAUMPONUIEHa, @ BTOPOM, BbIMOSHEHHbIN
13 uBeTHOro Metanna (natyHb, 6poH3al, MeeT pesbby Mnu npueapkoi BypToBOKN BTYNKM CO CBOBOAHLIM dnaHuUeM Uaun
HaKWOHOWM ramKom.

BapuvaHTbl coeguHeHUs nonunponuneHoBoi Tpybbl co cTanbHOM ¢ moMollbio cBobogHoro ¢dnaHua nokasaHbl Ha puc. 14.
PasbeMHble coeiHeHUs Ha pe3bbe KoMOUHMpOBaHHbIX feTanen u3 PP-R co ctanbHbiMM TpybonpoBogamMu nnm apmary-
POM BbIMOMHSAIOT MPEUMYLLIECTBEHHO BPYYHYIO MW C UCMOSIb30BaHMEM TPYOHbIX KIlOYERn C peryinpyemMbiM MOMEHTOM.
YnnoTHeHue pe3bboBbIX COefMHEHN cnefyeT BbiMONHATbD TOPLEBbLIMU NPOKIagKaMu.

Dyl ek

3aernneHme C06paHHbIX BePTUKAJIbHbIX U TOPNU30OHTAJIbHbIX pr6OI'IpOBO,£I,OB ciienyeT OCyLWecCcTBAATb C NOMOLLbIO MacT-
MaCCOBbIX OMOP N XOMYTOBbIX MeTaslIM4eCKNX onop ¢ peanHoBbIMU UK NMJIaCTMacCOBbIMU NpPOKagKaMn.

8§ 4 3 6 5 2 1

\gas

5 21

\ /
Q — — — ~
.
V, 0
Y N
] =772 777 NS =
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Puc. 14. BapnaHTbl pa3beMHOro CoeIMHEHUS NONUMNPONUIEHOBON Tpybbl CO CTaNbHOM C NOMOLLbIO NPUBapHOA BypToBoi
BTYySIKM 1 cBobopHoro dnaHua.

1 - cTanbHas Tpyba; 2,3 - ctanbHoit pnaxew no FOCT 12820-80 (npn HeobXx0AMMOCTM MPOM3BOAMTCA MPOTOYKA BHYTPEHHE-
ro AMaMeTpa CTasbHOro ¢pnaHua - nos. 2); 4 - byprosas BTynka; 5 - npoknazka; 6,7 - 6oaTbl 1 ranku; 8 - Mydra.

4.3. UCNbITAHMUA TPYBOMNMPOBOAO0B MOCJIE MOHTAXKA

Tpybonposoabl n3 PP-R nocne MoHTaxa fosKHbI bbiTh McnbliTaHbl B cooTBeTcTBUM co CHumIT 3.02.01-85, CIM 40-101, CM
40-102-00 (cM. cxeMy Ha puc. 15).

lmpopaBnuyeckne ncnoitaHusa TpybonposonoB n3s PP-R cnepyeT npon3BoanTb He paHblue, YyeM Yyepes 16 4. mocne cBapkm
NocnefHEero COeAUHeHUs.

BenuuuHy rugpasnnyeckoro npobHOro UCMbITaTeNIbHOMO AaBAEeHUs cleayeT NpUHMMaThL paBHoi 1,5 MakcMManbHo BO3-
MOXHOro u3bbiTouHoro paboyero fasneHus B TpybonpoBoge. McnbiTaTenbHoe faBfAeHUe LOJIXKHO MOALEPXMBATLCS B
TeueHune 30 MuH. TpybonpoBog 13 PP-R cuntaeTcs BbigepXaBWwWMM ucnbiTaHus, ecnn nociae 10 MUH. HaxoXaeHWs Nog,
NpobHbIM NUCNbITaTeNbHBIM faBlieHWeM BefiMinHa nageHus gasnexHuns He npesbicuna 0,05 MIMa v npu 3ToM He bbina obHa-
py>KeHa Kanenb B CBapHbIX LWBax, Tpybax, pe3bboBbIX CoeANHEHUSX, apMaType U T.4,.

Mo oKOHYaHUKU FrMAPABANYECKUX UCMBITAHUI JoKHA ObITb Mpon3BegeHa NpoMbiBka Tpybonposona s PP-R Tpy6 npo-
TOYHOW BOLOW B TeyeHMe 3 Y. U COCTABEH aKT.

3

2 1
L ol

; 4
4 /
5

Puc. 15. CxeMa rugpaBnunyeckoro ucnbitTaHns Tpybonposoga 13 nonnnponmneHoBbIx Tpy6.

6

1 - Hacoc anis onpeccoBku (nMbo pydHom rugpaBanyeckuii npeccl;
2 - WwapoBoW KpaH;

3 - MaHoMeTp;

4, 6 — rnyxon dnaHew;

5 - ucnbiTbiBaeMell TpybonpoBsoa.
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Dyl ok

5. TPAHCNOPTUPOBKA U XPAHEHWE TPYE U COEAUHUTEJIbHbIX BETANEN

TpaHcnopTMpoBKa, MOrpy3Kka v pa3rpyska noaunponuaeHoBbiX TPYO AOMKHbBI NPOU3BOAUTCS NPY TEMMepaType Hapy>XHOro
Bo3ayxa He Huxe MuHyc 10°C. Mx TpaHcnopTmupoBka npu TemnepaTtype 8o MuHyc 20°C gonyckaeTcst TONbKO NpU UCNOJb-
30BaHMKM CreLmanbHbIX YCTPoMcTB, obecneynBatowmx dukcauuto Tpyb.

Tpybbl U coefmMHUTENbHBIE AeTann Heobxopumo obeperaTb OT yapoB U MEXaHUYECKMX HArpysok, a ux NOBEpPXHOCTU — OT
HaHeceHus uapanuH. MNpu nepeBoske Tpybbl M3 PP-R HeobxoanMo yknapbiBaTh Ha POBHYO MOBEPXHOCTb TPAHCMOPTHbIX
CPeAcTB, MPefoXPaHsas 0T OCTPbIX METaNINYeCcKUX yroB n pebep nnaTpopmei.

Tpybbl U coefmMHUTENbHbIE feTann U3 PP-R, noctaBneHHble Ha 00beKT B 3MHee BpeMs, nepef UX NPUMEHEHUEM B 34a-
HUAX LOIKHbI 6bITh NpefBapUTENbHO BblAepXKaHbl MPU NONOXMUTENbHON TeMMepaType He MeHee 2 YacoB.

Tpybbl cnepyeT xpaHUTb Ha CTennaxax B 3aKpbITbiX MOMELLEHUSAX UK Mof, HaBecoM, obeperas oT BO3LENCTBUSA MPSAMbIX
COJIHeYHbIX Nyyeit. BeicoTa wTabens He gomkHa npeBbiwaTth 2 M. CknaanpoBaTb TpyDObl M cOeiHUTENbHbIE feTanu cne-
nyeT He bnvxke 1 M oT HarpeBaTenbHbIX NpUbopos.

YcnoBus xpaHeHus Tpyb 1 getanen U3 nonmMnponuieHa foSKHbl cooTBeTCcTBOBaThL TpebosaHmam TOCT 15150, pazgen 10,
B ycnosuax 5 (0XK4). Mlonyckaetca xpaHeHue B ycnoeusx 8 (0XK3) He bonee 6 mecaues (cM. Tabn. 18).

TABJIMLA 18. YCJIOBUSA XPAHEHUSA U3JEJINA COMIACHO OCT 15150-69

0603HayYeHMe yCNoBUIN XpaHEHUSs U3Lenuit

Knumatuueckue paktopsbl

Temnepatypa

A OTHocuTenbHas
Bo3ayxa, °C

BI@XKHOCTb BO3AyXa
ConHeyHoe
-0 [ngKIMMaTM4yeckoro
OcHoBHOe n3nyyeHve
BepxHee HUKHee MCMOJIHEHWS BMAA

3Ha4yeHune 3HayeHune

BcnomoratenbHoe

YcnoBusa XpaHeHua

6yKBeHHOE TeKCToBoOe

Hagecbl nnu nomMeue-
HUs, roe konebaHus Tem-
nepaTtypbl 1 BIAXXHOCTU
BO34yXa HeCyLleCTBeH-

Hagecsbl B

HO OTNMYatoTCS OT Kone-
. MaKpoKn-
BaHuit Ha OTKPLITOM BO3-
ayxe (Hanpumep, nanat- MarTmHeckux
’ 5 0X4 paiioHax c +b0* -50** Y2 H

KW, MeTannnyeckue xpa-

yMepeHHbIM
Hunvwa 6e3 Tennounso-

1 XONOAHbBIM
ASLMM), pacnoNoXeHHbIe

KIMMaTOM
B MaKpOKIMMATU-YeCKMX
pavioHaXx C yMepeHHbIM 1
XONIOAHBIM KIMMaToOM B
atMocdepe nobbix TUNOB

OTKkpbITbIE
0 nnowaa-

TKPbITbIE NAOLAAKMN B KI B MaKpo-

MaKpo-KIMMaTU4eCcKux KITMATV-

paWoHax C yMEpPEHHbIM U 8 0X3 . +50* -50** Y1 +
Yyeckux pano-
XONOLHbIM KTMMaToOM B P

Hax C yMepeH-
atMocdepe nobbix TMMNOB yMep
HbIM 1 XOJNIOA-

HbIM KTMMATOM

MpuMevaHus:

3HaK MUHYC «-» 03Ha4aeT, YTo Bo3AeiCcTBME GAKTOPOB HE YYMTLIBAETCS, 3HaK MOC «+» — Bo3feNcTBMe GaKkTopa yumnThl-
BaeTcs, 3Hak «H» - Bo3pencTBue pakTopa CyLWeCTBEHHO MeHbLUe, YeM As ciiydas, 0603HAYEHHOT0 3HAKOM MOC «+».

* KpaTkoBpeMeHHo (g0 3-4 4 B rog) TeMnepaTypa MoxeT nosbiwaTteca ao 60°C gna ycnosuii xpaHeHus 8.

** 3HayeHne TeMnepaTypbl NpUHUMaT MUHyc 60°C ons nspenunit, KOTopble [OSXKHbI TPAHCNOPTUPOBATLCA Yepes pano-
Hbl C XOJI04HBIM KJMMaTOM B 31MHee BpeMsi (M1 BpeMeHHO XpaHUTbCs B 3TUX paioHax). [lonyckaeTca HuXHee 3Have-
HWe TemnepaTypbl NpuHKUMaTb MuHyc 10°C, ecnu usnenue He byneT TpaHCNOPTUPOBATLCSA UM XPaHUTBCS C YMEPEHHBIM U
XOMOAHBIM KIMMAaTOM B 3VIMHee BPeMs U TPaHCMOPTMPOBaTLCA caMoneToM B noboe BpeMs roga.

Dyl ek

6. TPEBOBAHMA BE3OMACHOCTU

[Mpu nponssopcTee pabot no MoHTaxy Tpybonposoga n3 PP-R HeobxoguMmo cobntopaTe 0bume Tpeboanusa CHull [11-4-80
«TexHunka 6e30nacHOCTM B CTPOUTENBCTBEY.

K pabotaM no MoHTaxy u cBapke Tpybonposogos n3 PP-R pnonyckatotca nuua, pocturwue 18 neT, npolwepwive MeguLmH-
CKOe 0CBUAETENbCTBOBaHME, cneumanbHoe obyyeHne, BBOGHbIM MHCTPYKTaX U MHCTPYKTaX Ha paboyeM MecTe No TexHu-
ke 6esonacHocTu.

Tpybbl n3 PP-R npu KoMHaTHOW TeMnepaType He BbIAENSIOT B OKPYXXaOLLY0 cpefly TOKCUYHbIX BELLeCTB U He OKa3blBa-
0T BPEAHOTO BAUSHUS Ha OpraHn3M YesoBeka Npu HeMocpeCTBEHHOM KoHTakTe. PaboTa ¢ HMMU He TpebyeT ocobbix Mep
NpenoCTOPOXHOCTY.

[Mpn cBapke Tpyb u getaneit n3 PP-R B Bo3ayx BbiAenstoTcs B HE3HAYUTENIbHOM KOJIMYECTBE JIeTy4Me NpoayKTbl TEpMO-
OKUCNUTENbHOM AecTpykuuu, cogepxauime: dbopmanbaerng (MOK - 0,5 Mr/mM3, knacc onacHoctu 2J; napbl aletanbaeru-
na (MAK - 5,0 mr/m3, knacc 3); napsl ykeycHon kucnotsl (MAK - 5,0 Mr/M3, knacc 3); okucs yrnepoga (MAK - 20,0 mMr/m3,
knacc 4); cononumepa nponunena (MAK - 10,0 mr/mM3, knacc 3). Ceapky Tpy6 n3 PP-R cnesyet npousBoanTb B NpoBeTpU-
BaeMOM NMoMeLLeHUN.

Tpybbl u3 PP-R npu koHTakTe ¢ 0TKpbITbIM OFHEM ropsT KOMTALLMM nnaMeHeM ¢ obpa3oBaHMeM pacniasa v BblfefleHneM
YrneKMcoro rasa, NapoB BOAbl, HEMPeAEbHbIX YrNeBOAOPOLOB U ra3000pa3HblX MPOAYKTOB, YKa3aHHbIX BbiLLe.
TemnepaTypa BocnnameHeruns PP-R ~ 325°C.

Ina Tywenunsa ropawmx 1pyb n3 PP-R HeobxogmMmMo npuMeHdATL BOAy, MECOK MW OrHeTywmuTenun noboro tTuna. ns 3awm-
Tbl OT TOKCUYHbIX NPOAYKTOB, 0bpasytoLmxcs npu ropeHnn Tpyb n fetanei us PP-R, cneayeT npuMeHsTh nsonupyoLme
npoTuBorassl atoboro Buaa unu unstpytolme npotmeorassl BK®.

[Mpun paboTte ¢ HarpeBaTeNbHbIM CBAPOYHbIM MHCTPYMEHTOM C HanpsixkeHueM anektponutanus 220B cnepyet cobniopats
obwme npasuna anektpobeszonacHocTtn no NOCT 12.2.007-75.

MEPbI MPEAOCTOPO>XHOCTHU

BaxkHo obecneunTsb 3aLUTy NOAUNPONUNEHOBBIX TPYD OT BO3MOX-
HbIX MeXxaHU4YeCcKUX NoBpexAeHni. Mpy TpaHcnopTMpoBKe TPybbI
HY>KHO YNI0XKUTb Ha POBHYIO MOBEPXHOCTb W 3aLLUUTUTH OT BO3MOXHbIX
ynapoB 0b ocTpblie yrabl.

XpaHuTb AeTanu 13 NosMnponuneHa cieayeT Ha CTesnaxax uim
APYrux MOBEPXHOCTSX, UCKIOYAOLWMX Nporub Tpyb.

Haxopswuecs BHe 3aaHuns TpyObl HYXKHO NPefoXpaHaTb OT CHe-

ra, LOXASA, rpaja U Apyrux BHELHWUX BO3AeNCTBMA. MonnnponuneH
MOXET pa3pyLlaTbCs Nof AUTebHbIM BO34eNCTBUEM yNbTpaduone-
TOBbIX Jly4el, MOITOMY HaA0 3alLMLLATh TPYDObl OT NPSIMbIX CONHEY-
HbIX JTy4en.

He vcnonb3yiTe NCTOYHMKIN OTKPLITOrO OTHS NpY HarpeBaHuu Tpyb.

[ins crmbaHus npuMeHsiTe cneumanbHble npyucnocobnexus, noga-

loLLMe ropsumin Bo3ayx ¢ Temnepatypoi 140°C. Mpu cknapmpoBaHun
TPYybbl U COefUHUTENbHbIE leTanu LOMKHbl HAXOAUTHLCS Ha paccTos-
HWUW He MeHee 1 MeTpa OT HarpeBaTesbHbIX MpubopoB.

He coepnHsiiiTe BHyTpeHHWe pe3bbbl MONMNPONuUIeHoBbIX TpY6 C
KoHW4Yeckoi pe3bboin. CoerHEHUE [OMKHO BbIMOJHATLCS TONBKO C
NMOMOLLbI0 LMANHAPUYECKON pe3bbbl.

Mepep Havanom pacTpybHon cBapku ybeautecs, 4To Tpybbl 1
LeTanv He UMeloT NOBPeXAEHUI 1 3arpsasHeHnid. [oBpexaeH-
Hble fleTanu cnepyeT oTbpakoBaThb, @ 3arpsi3HEHHbIE — OYUCTUTD
1 06e3XnpuTh.
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NPUNOXXEHWUE 1. CMUCOK HOPMATUBHO-METOAWUYECKON INTEPATYPbI

Hopmartusbl ans PP-R-cucrem:

DIN 8077 MonunponuneHosble Tpybonposoabl. Pasmepsi.
DIN 8078 MonunponuneHoBbie TpybonpoBoabl.

Obwme TpeboBaHua Kk kayecTBy. McnbiTaHUs.
DIN 16962 Cnocobbl coegnHeHna U coefMHUTENIbHbIE AeTanu

B HamopHbIx TpybonpoBofax U3 noanMnponueHa.

Cl 40-101-96 [MpoekTnupoBaHue 1 MoHTax TpybonposonoB
13 NOAUMpPONuMIeHa «paHLoM-CONoNMMep».
TOCT P 52134-2003 Tpybbl HanopHble U3 TEPMOMJIACTOB U COEAMHUTENbHbIE feTaNu K HUM.

Lpyrue HopMaTUBHbIe AOKYMEHTbI:

E-DIN 1988 BHyTpeHHMe KOMMYHMKaLWUN MUTbEBOr0 BOJ0CHabXeHWs.

DIN 16928 [poekTMpoBaHMe COELUHEHN U KOMMNOHEHTOB TpybonpoBOLOB.

DIN 4109 3BYKOU30NALNS B CTPOUTENbCTBE XUIbS.

DIN 18381 MoHTax cncteM rasocHabxkeHus, BogocHabXeHNA U KaHanmnsawuuu.

VOB Part C BHYTpUOOMOBbIE UHXXEHEPHbIE CETH.

DVGW W308 HopMbl 1 TpeboBaHua Kk TpybaM, COefMHUTENBHBIM feTalgiM U MeToAaM
cHopKM CUCTEM NUTHEBOrO BOLOCHABXKEHMS.

EnEg 3akoH 06 aHeprocbepexxeHuu.

CHwll 2.04.01-85* BHyTpeHHW BOLONPOBOA M KaHanM3aLumsa 30aHum.
CHwul 2.04.05-91* OtonneHve, BEHTUNALMUSA N KOHAULNOHMpPOBaHME.

EN ISO 15874 CvcTeMbl nnacTMaccoBbIX TPY6oNpoBOAoOB ANA ropsiyero v xoao4Horo BogocHabxeHus. Monu-
nponunex (PP). Yactb 1. O6wume nonoxenus. Plastics piping systems for hot and cold water installations - Polypropylene
(PP) - Part 1: General (ISO 15874-1:2003); German version EN 1SO 15874-1:2003
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NMPUNOXXEHUE 3. CMPABOYHOE. 3ABUCUMOCTb CPOKA CJZ1Y)KBbl TPYBOIMNMPOBOAOB U3 PP-R OT TEMIEPATYPbI CNPABOYHOE. 3ABUCUMOCTb CPOKA CNY>KBbl TPYEOMNMPOBOAOB U3 PP-RCT OT TEMMNEPATYPblI TPAHCINOPTHU-
TPAHCMOPTUPYEMOW BOJbl PYEMOM BOAbI
TpybHas cepus S TpybHas cepusa S
Temnepatypa, °C Cpok cnyx6bl, net S5 SDR 11 S4 SDR 9 , , , Temnepartypa, °C Cpok cnyxb6bl, net S5 SDR 11 S4 SDR 9 S3,2 SDR 7,4 S2,5 SDR 6 S2 SDR 5
Pabouee paBneHwue, bap Pabouee naBneHue, 6ap

1 15,0 18,8 23,8 30,0 1 16,6 20,9 26,3 33,1 41,7

5 14,1 17,7 22,3 28,1 5 16,0 20,2 25,4 32,0 40,4

20 10 13,7 17,2 21,7 27,3 20 10 15,8 19,9 25,1 31,6 39,8
25 13,3 16,6 21,1 26,5 25 15,5 19,6 24,6 31,0 39,1

50 12,9 16,2 20,4 25,7 50 15,3 19,3 24,3 30,6 38,5

100 12,5 15,8 19,8 24,9 100 15,1 19,0 24,0 30,2 38,0

1 10,8 13,6 17,1 21,5 1 12,3 15,5 19,6 24,6 31,0

5 10,1 12,7 16,0 20,2 5 11,9 15,0 18,9 23,8 29,9

10 9,8 12,3 15,6 19,6 10 11,7 14,7 18,6 23,4 29,5

40 25 9,4 11,9 15,0 18,8 40 25 11,5 14,4 18,2 22,9 28,9
50 9,2 11,5 14,5 18,3 50 11,3 14,2 17,9 22,6 28,4

100 8,9 1,2 14,1 17,8 100 11,1 14,0 17,6 22,2 28,0

1 7,7 9,7 12,2 15,4 1 8,9 11,2 14,2 17,8 22,5

5 7,2 9 11,4 14,3 5 8,6 10,8 13,6 17,1 21,6

60 10 6,9 8,7 11,0 13,8 60 10 8,4 10,6 13,4 16,8 21,2
25 6,7 8,4 10,5 13,3 25 8,2 10,4 13,1 16,5 20,7

50 6,4 8,1 10,1 12,7 50 8,1 10,2 12,8 16,2 20,4

1 6,5 8,1 10,3 13,0 1 7,5 9.4 11,9 15,0 18,9

5 6,0 7,5 9,5 11,9 5 7,2 9,1 11,4 14,4 18,1

70 10 5,9 7,3 9,3 11,7 70 10 7,0 8,9 11,2 14,1 17,8
25 5,1 6,3 8,0 10,1 25 6,9 8,7 10,9 13,8 17,4

50 4,3 53 6,7 8,5 50 6,8 8,5 10,7 13,5 17,0

1 5,5 6,8 8,6 10,9 1 6,2 7,9 9,9 12,5 15,8

80 5 4,8 6 7,6 9,6 80 5 6,0 7,5 9,5 12,0 15,1
10 4,0 5,1 6,3 8,0 10 5,9 7,4 9,3 11,7 14,8

25 3,2 4,1 5,1 6,4 25 5,7 7,2 9,1 11,4 14,4

95 1 3,9 4,8 6,1 7,7 95 1 4,7 5,9 7.4 9,4 11,8
5 2,5 3,2 4,0 5,0 5 4,4 5,6 7.1 8,9 11,2

MpuMeyaHwue: pns TpybonpoBofoB, TPAHCMOPTUPYIOLLMX ropsiuyto Body, K03 dULMEHT 3anaca NPOYHOCTH NPUHUMaeTCs paBHbIM 1,5. MpvMeyaHue: ans TpybonpoBofoB, TPAHCMOPTUPYIOLWMX ropsuyto Body, Ko3dPULMEHT 3anaca NPOYHOCTH NPUHMMaeTCs paBHbIM 1,5.
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NPUNOXKEHUE 4. CNPABOYHOE. XUMUYECKAS CTOMKOCTb TPYB U COEAUHUTENIbHbIX AETAJIEN U3 PP-R

MonunponuseH - 04WH U3 NONUMEPOB C BbICOKOM XMMUYECKON CTOMKOCTbIO. XMMUYeckas CTOMKOCTb Tpyb 1 coeAnHNTENb-
HbIX [leTasiell, U3roTOBJIEHHbIX U3 comnofuMepa nponuieHa «Pangom» (PP-R) B cooTBeTCTBUM € NpUNioXeHneM 2 K HeMell-

KoMy cTaHgapTy Beillatt 1zu DIN 80721 ¢eBpanb 1982 r., npusepeHa B Tabnuue.

YcnoBHble 0603HaYeHUs:
C - cToek;

YC - ycrioBHO CTO€K;

HC - He cToeK;

- — HeAOoCTaTo4YHO VIHqJOpMaLI,VII/I.

ArpeccvBHas cpepa

AgunuHoBas KucnoTa
A30THas KNCNOTa, BOLH.
A30THas KNCNOTa, BOLH.
A30THas KNCNOTa, BOLH.
AKKYMynsaTopHas KucsioTa
AKpPUNOHWUTPUA
Annunosbin cnvpt, (Mponex-2-on-1), BoAH.
AntoMuHus cynbdat
AnoMUHMS xn0pura,
Amunauerar

AmMunosbIit cnupt

Ammuak, ras

AMMMaK, XnaKui
AMMnayHasa Boga
AMMoOHUS aueTaT
AMMoHUs kapboHaT u bukapboHaT
AMMOHUSA HUTpaT
AMMOHUS cynbdat
AMMoHMA cynbdup,
AMMoHUs docdaT
AMMoHMs dTopup,
AMMOHUS xsTopua,

AHuzon (MeTunosbIi 3¢up)
AHVAWH

AHUNMHA TMaPOXSIOPUA,
AueTanbgerng
AueTanbperva, BOAH.
AueTtaHrnapug (aHrvapua ykcycHol kucnoTbl)
AueToH

AueTtodeHoH

AHTNpU3

Bapwus rugpookeug,

Bapus conu

Benszanbperng

BeHsuH (anudatuueckue yrnesogoponsl)
BeH3nH-BeH3on cMech

BeH3nnoselil cnnpt

BeH3olHaa kucnoTa

Cﬂeﬂ,leLI.l,VIe CUMBOJIbl ONMUCBIBAOT XUMNYECKMNEe KOHLUEHTpaLUnn:

VL - koHueHTpaumns MmeHee 10%;

L - koHueHTpauus bonee 10%;

GL - HacblweHHbIV pacTBop npu 20°C;

H - cTaHzapTHbIN cocTaB;

TR - TexHnyecku yncras (xummnyeckm).

KoHueHTpauwus, %

GL C
10% C
10-50% yc
>50% HC
H C
TR C
96% C
GL C
GL C
TR yCc
TR C
TR C
TR C
GL C
GL C
GL C
GL C
GL C
GL C
GL C
L C
GL C
TR yC
TR yC
GL C
TR yC
40% C
TR C
TR C
TR C
H C
GL C
GL C
GL C
H yC
80%/20% (o6bem H.) yC
TR C
GL C

XvMunyeckasa CTOMKOCTb

e RN e}

OO0 0o0o0o0onoon

@]

HC
HC
yC

HC
HC

Dyl ek

ArpeccuBHas cpepa

1
Benson
Bensonnxnopug,
BopHas kucnota
Bpom (6pomHas Bopal
BpoM, xupknin
Bpom, nap
BpomucToBofopofHas KACNOTa, BOLH.
BytaH, ras
ByTtagueH, ras
ByTaHon
ByranTpuon-1,2,4
ByTteH-2-puon-1,4
BytnH-2-puon-1,4
Bytunauerat
ByTtunen, ras (6yTeH)
Bytunenravkons (6ytaHanon)
Bytunenrnnkons (6ytaHanon), BogH.
ByTtunramkons (MoHoByTunoBbI 3¢up sTUEHMIMKONSA)
Bytundenon

BytundeHoH

BuHa

BuHunauerar

Bununugenxnopug (1,1-guxnopatunen
BuHHasa kmucnoTa, BOAgH.

Bopa, amctunnupoBaHHas

Bopopog

Boznyx

Bblfep>aHHbIA KOHbSIK

lekcaH

lekcaHTpuon-1,2,6

lenTaH

MMppasvHrugpat
MMppokcnnaMMoHus cynbdat
MMApPOXMHOH

MMuKoneBast KNCNOTa, BOAH.
MmuuepwuH

[ntoko3a, BOAH.

[iByokuck yrnepopa, ras
JOexanun (nekarngpoHadranun)
HekcTpux

Ov - H - 6yTunosbIi adup
Oubytundranar (0BD)
Ourekcundranat
[Ournukonesas KucnoTa
[nzenbHoe TONAMBO
NunzobyTnnkeToH (2,6 — pMMeTUArenTaHOH-4)
[vunzooktnndranar
[vunzonponunosbiil a¢up

OnuMeTnnamux, ras

KoHueHTpauwus, %

XvMuyeckaa CTOMKOCTb

60°C
A
yC - -
yC - -
C C C
yC HC HC
HC HC HC
yC HC HC
C yC HC
C C -
yC HC HC
C yC yC
C C -
C C -
c - -
yC HC HC
yC - -
C C -
C yC -
c - -
c - -
HC - -
C C -
C yC -
yC - -
C C -
C C C
C C -
C C C
C C -
C yC -
C C -
C yC HC
c - -
C C -
c - -
C yC -
C C C
C C C
C C -
yC HC HC
C C -
yC HC HC
C yC HC
C yC -
C C -
C yC -
C HC HC
C yC -
yC HC -
c - -




Dyl ok

XvMunyeckasa CTOMKoCTb
60°C

ArpeccvBHas cpefia

KonueHTpauwus, % ArpeccuBHas cpefa KoHueHTpauwus, %
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1

1

N,N - pumetundopmamug TR C C - KpeMHedTOprcToBOAOPOAHAS KMCOTA 32% C C -
OuHonundranat (AHD) TR C yC - KpeMHesas kucnota nobas C C -
1,4 - QuokcaH (anatunengmokcna) TR yC yC - Kpeson 90% C C -
Ouoktundranat (LOD) TR C yC - Kpeson >90% C - -
OwuxnopbeHson TR yC - - KpoToHoBbIV anbaerug, TR C - -
Ouxnopatunen (1,1- 1 1,2-) TR yC - -
[wnxnopykcycHas kucnota TR yC - - JlaHOMUH H c yC -
[lnxnopykcycHas KNCNoTa, BOLH. 50% C C - Tlerkuit 6eH3nH H [ - -
[nxnopyKcycHOM KUCNOTbl METUOBBIV CNMPT TR C C - Jurpoun TR c yC HC
[unataHonamux TR c - - JInMoHHas kucnota VL C C C
[OnaTtunosblv cnvpT TR C yC -
Apoxokn niobas c Marnus bukapboHat GL C C C
[y6vnbHbI 3KCTPaKT, pacTUTeNbHbIN H C HC Maruus conu GL C C _
MarHus cynbdat GL C C C
KenatuH L c c C Marnus xnopup, GL C C C
XKenesa (I1) v (I11) -xnopug, GL C C C Masyt H C Ve )
KupHele kncnot! [>C4) TR c e - Macna v upbl KMBOTHbIE W pacTUTeNbHbIe) TR C yC -
KupHbI cnypT Ha ocHoBe Kokoca TR C yC - Macna MoTopHble cMa3ouHble TR C yC _
Macno apaxucoBoe TR C C -
MsookTan TR ve HC Macno BasenuHoBsoe TR C yC -
lflaonponaHon (nponaxon-2) TR C C Macno seperentoe R c Ve )
Vioa Hacroiia H ¢ ye . Macno usonsitopHoe -
Macno kampapHoe TR HC HC HC
Kanusa 6ukapbonat GL C C - Macno kacropoRoe TR c c )
Kanua buxpomar GL ¢ ¢ - Macno kokocoBoe TR C - -
Kanusa 6pomar, BogH. 10% C C - Macno kykypyaHoe TR c v )
Kanws bpomua GL ¢ ¢ - Macno nbHsiHoe H C C C
E:S:,Z Eiac;a]umaHoq)eppaT (1) w (1) (xenTas v kpacHas kpo- 6L c c ) Macio MaLHHoe R c Ve He
Kanusa rugpookeug (egkoe kanu), sogH. 50% C C C Macno onskosoe TR ¢ ¢ e
Kanus noaua 6L c c ) Macno nepeuHoi MaTbl (MaTHoe) TR C - -
Kanus kap6oHar (notatw) GL C C - Macno cunnkoHosoe R ¢ ¢ ¢
Kanus Hutpar GL c C B Macna cMa3oyHble H yC - -
Kanua nepmanramat GL c H - Macno coesoe R ¢ e .
Kanua nepcynbdar GL c C B Macno cocHoBoe H C yC -
Kanus nepxnopart, BogH. 10% C C - Macno TepnenTurHoe TR ¢ ¢
Kanus cynodar GL c C B Macno xnonkosoe TR C -
Kanus dTopua GL c C B MacnsiHas kucnota TR C yC -
Kanus xnopat GL c C B MacnsHble KUC/OoTbl, BOAH. 20% C - -
Kanus xnopwa 6L c c ) Megw (1) HuTpar, BogH. 30% C C C
Kanusa xpomat GL c C - Mean (Il) cynbpat GL ¢ ¢ .
Kanus unanma L c c ) Megm (1) xnopua GL C C -
Kanbuws rugpokeng, GL C C - Meaw (1) unarna GL c C N
Kanbuwus runoxnoput L C - - Menacca H ¢ ¢ ¢
Kanbuus kap6oHaT GL c C c MenTon R ¢ e .
Kanbuus HuTpat 6L c c ) MeTtaHon (MeTunossin cnupt) TR C C -
Kanbums xnopua 6L c c c MeTtaHon (MeTunossin cnupt), BogH. 5% C yC
Ksacus! Mell) - Mellll) cynsdathbie H c C B MeTtuncynbdokuncnora, BOAH. 50% YC yC HC
Kepocwh R c Ve B MeTuncynbdokuncnora, BOAH. o1 50% g0 100% YC HC HC
Kucnopoa R c ) B MeTunamuH, BogH. 32% C - -
Kpaxman nio6as c C B MeTtunaueTtaT TR C C -
KpaxmManbHas naTtoka mobas C C - MeTunbpomua R HC HC HC
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XrMunyeckasi CTOMKoCTb
60°C

ArpeccvBHas cpefa

KoHueHTpauwus, %

ArpeccuBHas cpepa

KoHueHTpauwus, %
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1

MeTuneHxnopua (auxnopmetan)

- cepHblit aHruapug (oneym) nobas HC HC HC
MeTunxnopwug, ras TR HC HC HC - bTOPUCTbIN BOAOPOA nio6as C _
MeTnnoBbI 3PpUp AUXTOPYKCYCHON KNCIOThI TR C C - - X7IOPUCTBIA BOAOPOA nio6as C R
MeTokcmbyTaHon TR C yC -
MwuHepanbHas Boaa H C C C MapaduH-smynbeus H C C .
Monoko H c c c Mepxnopatunex (TeTpaxnopatuneH) TR yC yC -
MonouHas kucnota 70% c c - Mepekuch BofOpPOAA, BOLH. 30% C yC -
MoHoxnopykcycHas Kucnota, BOAH. L C C - MeTponeiiHbii 3pup TR C yC .
MoHoxnopykcycHas Kucnota, BOAH. 85% C C - Mugo H C C C
Mopckas Boga H C C C MuBHo# conoa VL C _
Mouesuna GL c c N MukpuHosas kucnota (2,4,6-TpuHutpodeHon) GL C - -
MypaBbuHas kucnoTa 10% C C yC Mupuant TR yC vC R
MypaBbuHas kucnoTa 85% C yC HC MosapeHHas conb (NaCl) VL C C C

MponaH, ras TR C - -
Hatpus auetat GL c c c MponaHon-1 (nponusoBeiit cnmpt) TR C C -
Hatpus 6eHsoar, BogH. 35% c C - Mponaprunosbiin cNUPT, BOAH. 7% C C -
Hatpus 6ukapboHat GL c C c MponuneHrnukonb TR C C -
Hatpus buxpomar GL c C c MponnoHoBas kncnota, BOAH. >50% C C -
HaTpus rekcametadocoar L C C - MpoaykTel GpoxeHus H C C -
Hatpwsa rugpokeng (eakuin HaTp), BOAH. 1o 60% C C C MyYenuHbIi BOCK H C e -
Hatpus rugpocynbdat GL C C -
HaTpus rugpocynsdut L C - - P1yTb TR C -
HaTpusi runoxnoput, BogH. 10% C - - PTyTV cConu GL C C -
HaTpusi runoxnopurt, BogH. 20% yC yC HC
Hatpus kap6oHar, BoaH. (coaa) 50% C C yC CaxapHbiit cupon H c ,
HaTpus HuTpat GL ¢ ¢ - CeuHua aueTat GL c C yC
Hatpus Hutput G c C - CepHUCTBIN yrnepop, TR HC HC HC
Hatpus nepbopar GL C - - CepHas KMcnoTa, BOAH. 10% C C
Hatpwsa cunukat [xuakoe ctekso) L C C - CepHas KNCNOTa, BOAH. >10 no 80% c C -
Hatpus cynbdat GL c C - CepHas KMCNOTa, BOAH. >80% go TR yC HC -
Hatpua cynbdug GL C C - CepHas kucnota, abiMaly. (oneym) HC HC HC
HaTpusa cynbduT, BogH. 40% C C C Cepebpa HuTpat GL c c yC
HaTpwusa Tetpabopar L C C - Cepebpa conu GL C C -
Hatpus Tvocynbdat GL C C - CepoBogopog, ras TR C c _
Hatpus xnopart GL C C - Cepbl ABYOKHCD, ra3 TR C C -
Hvikens conu GL C C - Cepbl ABYOKUCh, BOAH. (cepHucTas kucnora) nobas C C -
HutpobeHson TR c yC - CunukoHoBas aMynbcus H C C -
2-Hupotonyon TR c yC HC CuHMnbHasa kucnoTa TR C C -

Cok ¢ MAKOTbIO H C - -
030H 0,5 ppm C yC - CongHas kncnoTa, BOAH. no 20% C C -
OkTunkepson TR yC HC HC CongHas kucnoTa, BOAH. >20 po 36% C yC yC
Oneym (H2504+5S03) TR HC HC HC Cynbdypunxnopua TR HC HC HC
Onosa (Il) xnopua GL C C - Cypbmbi (I11) xnopua, BogH. 90% C C -
Onosa (IV) xnopug, GL C C -
OpTO-MbILWbAKOBAA KMCNOTA, BOAH. 10% C C - TaHWH, BOOH. 10% C HC -
OpTo-MbiLbAKOBas KUCNI0TA, BOAH. 80% C C yC TetparnppodypaH TR yC HC HC
OtpaboTaHHble rasbl/Bo3fyllHOra3oBas cMecb TetparugpoHadTanuH (Tetpanut) TR HC HC HC
- IBYOKWCb yrnepona nobas C C - TeTpaxniopMeTaH (4eTbipexxnopucTbiit yraepoa) TR HC HC HC
- MOHOOKUCH yrnepoaa nobas C C - TeTpoxnopaTaH TR yC HC HC
- HWUTpo3Hble (okuch asoTa) rassl nobas C C - TeTpasTunceuHel, TR C - -
- cepHas KucnoTa, rasoobp. mobas C C - TvoHunxnopwug, TR yC HC HC
- CEPHUCTbIV aHTMapNL mobas C C - TvodeH TR C yC -
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ArpeccvBHas cpefia

1
Tonyon
TpuxnopyKcycHas KUCoTa, BOAH.
Tpukpesundocoar
Tpuoktundocoar
TpuxnopaTtuneH

TpuataHonaMuH

Ykcyc (BUHHBIN yKeyc)

YkcycHas kucnota, BoaH. (neasiHas)

YKCycHasi KUCNO0Ta, BOAH. M YKCYCHas 3CCeHLns
YKcycHasi Kucnota, BOLH.

YKCYCHBI aHruapug,

QeHnnrnapasuH

®eHnnruapasuHa ruapoxaopus

®DeHon, BOOH.

®DeHon, BOOH.

®ocre, ras (kapboHunxnopua)

®ocdar (HeopraHmyeckuit)

®ocdopa (I} xnopug

DocdopMa x10poknch

OpTo-docdopHas kucnoTa

®otozakpenutens (brkcax)

QoTonposBuTENb

@oTo-dTanesas kucnoTa

DoTo3aMynbCun

QopManbaerns, BOAH.

@pykTo3a

®pyKTOBbIE HAMNUTKM U COKM

®Top, cyxoi

®ropuctoBogOpOAHan KucioTa (NnaBukosast), BOAH.
®ropucToBogOpOAHan KucioTa (nnaBukosast), BOAH.

Qypdypunossiii cnupt

Xumunyeckue ynobperuns

Xnop, ras, cyxoMn

Xnop, ras, BnaxHbiit (coipoit)
Xnop, ras, BnaxHbiit (coipoit)
Xnop, XunaKuin

Xnop (xnopHas Boga)

Xnopans (Tpuxnopauetansgerua)
Xnopanberugpat

XnopaMuH

XnopbeHzon

XnopodopmM

XnopHoBaTas KUCNioTa, BOAH.
XnopHoBaTas KUCNioTa, BOAH.
XnopHoBaTas KUCNoTa, BOAH.
XnopuCcTbIvi BOROPOL, CyXoW ras
XnopucTeii Bofopon, BNaxHsIn ras (consaHas kucnora)
XnopcynbdoHoBasi kucnota

2-xnopataHos (3TuneHxnoprugpu)

KonueHTpauwus, %

HC

()

O O 0O o0 o0

O O o0 0O o o0 o0 o0

<
oo

XvMunyeckasa CTOMKoCTb
60°C

OO0 0O o0 o0 o0 o0

Dyl ek

ArpeccuBHas cpepa

1
XpomoBasi KUCNoTa, BOAH.

XpomoBasi KuCnoTa, cepHas KucioTa, Boaa (xpoMoBas
cMechb)

XpomoBble KBacLbl

Llapckas Bogka (NCL/HNO3)
LinknorekcaH

LinknorekcaHon

LinknorekcaHoH

LnHka conun

LLlaBeneBas kucnoTta

JraHon (3tunossin cnupt)

JTaHon, feHaTpypupos. ¢ 2% Tonyona
JdTunauerar

3TunbeHson

ITUNEHTNKONb

Stunenpgnamut (1,2 - guamMmnHoaTaH)
3TuneHokcug, xuak. (0kMch aTunena)

Jtunxnopug, ras

A6noyHoe BMHO
AbnoyHas kmucnoTa
A6M0YHbIN COK

fHTapHas kucnoTa

KoHueHTpauwus, %

2
40%
15/35/50%

GL

75%/25%

O O o0 o0

XuMuyeckasi CTOMKOCTb
60°C
4
yC
HC

O O O o0
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NMPUNO0XKEHUE 5. NTPUMEPbI MOHTAXXHbBIX CXEM

CXEMA PA3BO/JKM BOAOCHAB)KEHUS, 1-1 3TAXK

CXEMA BBOJIA BOALOCHAB)XEHUA B KBAPTUPY (O®UC).

P20 9 32 e o nodcoed Y.Y.Tl. - ypOBEHb YEPHOro nona
o HM. 218 NI0CCOBCUEHOR H.O.- HenoaBwxHas onopa
nonomexyecywumens @ 32, (3azaywum). A P
1 PN 20 6 32 mm PN10@ 32 mm
2
6 H.0
3 4
4 T 2
3 PN 20 @ 20 uM
5 [=/
A¢ 220v B 8 X H.0
e PN 20 ¢ 20 MM
¢ T | 6 AN 3 4
17
Crosx 19 J }_&(} -
N /
Bongccgémem V<} 18 \/\/\/ N . rB ¢ /< ’ Mecmo Bpeaxu omboda
On. Gotinep 7 $20 MM ¢ HOpYXHOU
8BTOMATHIECKIH e3boil 1/2” ¢ 3azaywkod
M
9 - rpeb XBC
7 rpeOCHKa 8 / /
Y, 1 1
8 d
~ (=4
QU S S Y g v ow R
g I = 8 & §F g PN 20 ¢ 32 MM/ PN10632mun /
I =i I E = TS s
C6poc NpOMEIBOYHO# @ § > . 8 § 3 § l - 1 yyn
BOJZIKI C QHIBTPa TOHKOMH 3 5 § -~
aImHIo > > A
T KA = lopsayvasa Boga Xonog Has BOAA

ITprmeyanus: 1. Hanngre sneMeHTOB 1-5 Ha BBoAe 06s3aTeNBHO.
2. Beop I'BC — aHanornuHsiii, 6e3 ai1. Goinepa.

Cneumndunkaums Ha ropsyyto Bogy Cneumndunkaumns Ha XoNoLHY0 BoLy

1 BsogHom kpaH (wapoBoi)
2 ®unbTp rpyboit oumncTkm (MexaHnyeckni) 1. Tpy6a PN20 @ 32 MM L=2,5 M 1. Tpy6a PN10 @ 32 MM L=3 m
3 Perynatop Aasnenua 2. KomnencaTop PN20 @ 32 MM
4. BOAHHOqueTHMK [1-0bpa3HbIi Twr 2. TpoWiHuk 32x20x32 1w
S. ObpatHbiit knanaH 3. YronbHuk 90° @ 32 mMm 4wt 3. BeHTU/b C HapyXHOM
6 ABTOMaTHKa 3aM0NHEHMA 4. TpoHUK 32x25%32 2 w7 pe3bboit 20 MM 1wt
7 ®unetp 5. BeHTWNb C HapyXHOM pe3bboii 20 MM Twr 4. YronbHnk 90° @ 20 MM Twr
8.17.19 LLlapoBou KpaH 6. Bentunb @ 1" 2 T
7. TponHuk 32x20x32 Twr
8. Tpyba PN20 @ 25 MM - 650 Mm T wT
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CXEMA PA3BOA KW BOA,OCHABXXEHUS, 2-1 3TAXK

PN20 ¢ 32 mM PN 10 8 32 nm
.5 L 4
PN20 9 20 MM PN 20 ¢ 20 MM
)
3
/ / Mecmo Bpe3ku omboda
2 4 2 20 MM CHOpYXHOU
pesbbod 1/2" ¢ 3a2nyukou
CYyeTumK, CyeTumk,
perynsTop perynarop
nepenaaa nepenaga
JaBneHus A aBneHus
©
2
1= 1~ |

PN20932mum /

lopsyas Boja

Cneuundwvkaymnsa Ha ropsiuyto Bogy

1. Tpyba PN20 @ 32 MM

2. TponHumk 32x32x32

3. YronbHuk 90° @ 32x20 Mm

4. BeHTunb ¢ HapyxHoW pe3bbon 20 MM
5. 3arnywka @ 32 Mm

[=3M™
1wt
1wt
1wt
1wt

PN10932mn /

XonoaHasa Boja

Cneuundwrkauymsa Ha XoIO4HYO BOAY

1. Tpyba PN10 @ 32 MM

2. TpoHuk 32x32x32

3. BeHTunb ¢ HapyxHown
pe3bbon 20 MM

4. YronbHuk 90° @ 32x20 MM

5. 3arnywka @ 32 mm

L=3 ™

1wt

1wt
1wt
1wt

Pipelr:

©

06BA3KA KBAPTUPHOIO0 CHETYUKA HA TPYBOMNPOBOIE

920 1

tr

3
MS)
6
BC*
920
[ XBC**
/
0603HaveHus:
1. MydTa ¢ HakuaHom raikoi 20-1/2"
2. Perynsatop nepenana nasnexus
3. MpucoennHerune Dy 15, HUNNeNb ¢ HAKWAHOW rankom
4 (5). BopocueTumku
6. MydTa c Hapy>xHOI pe3bboi

* [ng cuctembl [BC pekoMeHayeTcs npuMeHaTh Tpybbl stabi n3-3a X HE3HAYMTENBHOIO IMHEMHOTO pacLUMpeHus.
** na cuctem XBC pekoMeHayeTcs npuMeHsaTs Tpybbl knaccamu gasnernns PN 10, PN 20, PN 16.
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Pipelr:

o)

=

BO3MOXXHbIE CXEMbI NOAKJTHOYEHUA

2. [opsiuee BogocHabxeHune ¢

1. lopsiuee BofjocHabxeHue ¢
nonoTeHuecylnTeneM, ceolwe 17 aTaxen

nonoTeHuecywmntenem, go 17 ataxen

925 SPNZOl m&]

X

1100
I I"

3. Topsiuee BofgocHabxeHue 4. PN 20
C NosIoTeHLEeCYyLINTENEM
ﬁI G
.TP.
S
#20 (PN20 $32 E
- R 2
< F—¥HO = . RO _!&rﬁ :
yan &) | VAL E|__

5. XonogHoe BogocHabxeHue 6. PN 20 7. PN 20

932 (PN10
PR N #2 92
PP-R

PP-R 260

240

1800

T =
* -
VAL §T_

Tpy6bl PN 20 - HeobxoanMo nprMeHeHWe KOMNEHCUPYIOLWMX NeTeb.

Tpybbl Stabi - npu TakMx Manbix BEAMYMHAX KOMMEHCUPYOLWLMMU NETASIMU Ha faHHbIX y4acTKax MOXHO npeHebpeyb.

42

I §I HO 3 HO

Y3EJ1 KPEMJIEHUA NONOTEHUECYLUUTENSA

\K
P35 ¢

Mydra komBrHrposaHHas
@ IS4 © HaKWAHON raiikot 32-1" vnn 32-3/4

MNONOTEHLECYLWUTENL

310

4

9 25¢4 2

]

HO

Kpaw waposoi PP-R 32

500

FABAPUTHbIE PASMEPbI KOMIMEHCATOPA U3 PP-R

N4
om Y4,
300
f=1
&
0.600
om 94|
[=]
PN 20 (32) E
N
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MPUMEPbI NPUMEHEHUA TPYBbl STABI PP-RCT (TPYBbIl PN 20, APMUPOBAHHBIE AL) 3) CxeMbl ropuM30HTasbHbIX CUCTEM BOASHOMO OTOMIEHMUS:

1) CxeMa rpaBuTaLMOHHOIN NPOTOYHOW CUCTEMbI OTOMIEHUS OAHOITAXKHOIO [OMa: a - AByxTpybHas ¢ TepMocTaTamy;
6 - ogHOTpybHas NpoToYHas;

B, - 0,D,H0pr6HaF| n ,D,ByXprf)Haﬂ C YeTblpexxo4oBbIMU y3/1aMUN HUXHETro NogKAto4YeHnqA.

1- koTen
2 - paclWwunpuTenbHbI bayok a.
3 - panuarops = g pm i
1 1 g |

6.

] 1 1

4)  CxeMbl pa3HOCTOPOHHErO NMpUCOeaMHEHNUs TpYB K pagmnatopaM npu ABUXKEHUN TEMNOHOCUTENS CBEPXY BHU3:
a, 6 - npu uncne cekumin B pagunatope Gonee 27 (B HacocHbix cucTemax) n 6onee 16 (B rpaBUTaLMOHHBIX cCUCTeMax);
B, I - B 00paTHyI0 MarucTpab nog pagnatopoMm v Haf PafmaTopoM.

I
=
a A =
2] CxeMbl BepTUKa/bHbIX CTOSKOB CUCTEM BOAAHOIO OTOMJIEHUS: @, 6 — 4BYXTPYBHbIE; B, T, A, € — OAHOTPYbHbIE

T e = T B

6. e.
D‘_ﬁiD &HQ 'Erﬂmjr’
Dal' J | CXEMA YCTAHOBKUW HEMOABUYXHOM ONOPbI 3TA)XE-CTOAKA BOOOCHAB)XEHUSA U3 TPYEbI PP-R
e CI30 %E}
-[_.— ...T_'r_l_

. iﬁ 1 - Tpy6a PP-R
2 - my¢Ta PP-R

3 - XOMYT MeTanamyeckum
Ty— e T g T e
2. ! 9. e
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CXEMA COEAMHEHUA 3TAXKE-CTOAKA

1) CoegwuHeHnue Ha 1 aTaxe cTosika U3 cucteMbl PP-R ¢ nogatowmm
crosikoM (MeTtann) 1 30Hbl. Cnocob coeanHeHuna - pesbboBoe.

6 1 - Tpyba PP-R

2 - MydTa koMbUHMpoBaHHas (HapyxHas pe3bba nog kitou)
3 - MeTannuyeckas mydTa

4 - KOHTpramka

2
5 - Tpyba MeTannuuyeckas
6 - my¢Ta PP-R
| 7 - onopa PP-R
3
7
RS
5

2)  MexpaysTaxHoe coefjuHeHne CTosKOB U3 cucteMsl PP-R.
Cnocob coefnHeHUs — KOHTaKTHas cBapka BpacTpybd.

1
~

d

N 1 - Tpy6a PP-R
2 - my¢dTa PP-R
2 3 - onopa PP-R

46
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