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3ABO/4 «NMPO AKBA»

3asog «MPO AKBA» oaMH 13 KPYMHENLLMX POCCUIACKMX MPOn3BOaUTENEl, KOTOpklii Bonee 17 neT BbinyckaeT
TPYOONPOBOALI U3 NOAVNPONUAEHA N NOANITUNEHA ANt BHYTPEHHUX N HAPYXHbIX CETEN MHXEHEPHbLIX KOMMYHUKALMIA.
MpeaonpusaTe OCHALLEHO COBPEMEHHBIM BbICOKOTOYHbIM €Bponencknum obopyaoBaHveM. Ha 3aBoge paboTaer
arTecTtoBaHHas nabopatopus, B KOTOPOW CNeasaT 3a Ka4eCTBOM BCEW NPOAYKLMN, BbiMyCKaeMOlr Ha NPeanpusTUN.
Brnarogapss MOCTOSIHHOMY KOHTPOMIO, NPOAYKUMS, NMPOW3BOAMMAs 3aBOAOM, COXPaHAET CTabuibHO BbICOKOE
KayecTBo. MNonunponuneHoBble TPyOoNpoBoabl 3aBoaa «INpo AkBa» BOLLM B MPOrpamMmy No MMNopTo3aMeLLEHNIO.
Bce npopykums, Bbinyckaemas npeanpuatmeMm, mmeet cpok rapaHtmm 10 netr. Cuctema MeHepXmeHTa
KayecTBa 3aBoAa COOTBETCTBYET MexayHapogHomy ctaHgapTy 1ISO 9001:2015 n ero ote4ecTBEHHOMY aHanory
FOCT-P NCO 9001:2015.

NMPOU3BOACTBEHHASYA JIABOPATOPUSA

MNMpownsBoacTeeHHas nabopatopus npeanpusatus 3aeop, <[NP0 AKBA» — cTpykTypHOe noapasgeneHne ¢ GyHKUMSMn
MPOBEAEHNST TEXHNYECKOIO KOHTPOJIS HA BCEX CTaANSAX TEXHOIOMMYECKOro NpoLecca npon3soacTBa NPOayKLMA.
3aeog, «[MPO AKBA» OCHalleH COBPEMEHHBLIMW M3MEPUTENbHBIMM MprUbopamMn 1 060pyaoBaHMEM At TECTMPOBAHWS
nNPOayKLUMN 13 MNOMMMEPHBIX MaTeEpPMasIOB Beaylumx eBponerckux npomssogutenen  (ZWICK; BINDER; SCITEQ).
Jlabopatopusi attectoBaHa PBY «0CYaapCTBEHHBIN PErMOHasTBHDBIA LEHTP CTaHAAPTU3aLMM, METPOOMMW 1 UCTIbITAHUIA B
MockoBcKo 061acT» Ha Hanmume YCI0BUiA, HEOOXOAMMBbIX /151 BbINOSIHEHUS U3MEPEHNIA U UCMbITAHWIA B 3aKPEenIieHHOM 3a
nabopartopvien 061acTy AeATENBLHOCTU B COOTBETCTBUM ¢ TpebosaHusamm FOCT P ICO/M3K 17025-2006.



\(P ROAQUA - TEXHWU4ECKMI KATANOT

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.1. BBegeHue

TpyObl U cOedNHUTENbHbIE AeTann Ons CUCTEM FOpPsSYero M XOJIOOHOMo BOAOCHAOXEeHMs W OTOoMneHus m3
nonunponuneHa obnagaloT PAAOM NPENMYLLECTB:

* YCTOMYMBOCTbLIO K BEICOKMM TEMIMEPATypPaM;

* BbICOKMMU CaHUTAPHO-T’MrMeHn4ecKknMmmn CBOIZCTBaMI/I;

* LUYMOMOMIOLWALWVMN CBONCTBAMMU;

+ abCoNOTHOM KOPPO3MOHHOW CTONKOCTbIO;

* XMMMYECKOW CTOMKOCTbIO Honee 4emM K TPEMCTaM BELLLECTBaM 1 PacTBOpaM;

* [MaJKON N HEM3MEHSIEMOI BO BPEMEHU BHYTPEHHEN MOBEPXHOCTbIO CTEHKWN TPYObI;

* MPOCTOTOMN MOHTaXHbIX U PEMOHTHbIX PaboT;

* TENJION30NALNOHHBbIMA cBoOMcTBaMU.

1.2. MaTepuan

MonunponuneH - TepMOMNNACTUYHBIA MOAMMEP, KOTOPbLIA MOAy4alT MyTEM MNOAMMEPM3auMu ra3a nponuieHa,
umetrowero xummyeckyio popmyny CH2=CH(CHS3).

M3 Bcex ¢opM nonvnponuaeHa HauayydwmmMm  GU3NKO-MEXAHMYECKMMW  XapakTepucTukamu obnagaet
n3otakTuyeckasa dopma, MakpoOMOSEKysbl KOTOPOW WMEIOT CAupanbHylo KOHdopmaumio. KW3oTakTuyeckumn
nonunponuneH 6bin Bnepsble nonyyeH B 1954 roay.

MonunponuneH NpomM3BOAAT MYTEM MNOAMMEPU3ALUM ra3a MpPOoMnuiieHa, MMEIOWEr0 XUMMUYECKYID dopMyny:
CH2CHCHS3.

MonunponuneH umeeT cneayowme Mmoanukaunm:

* romononuMep nponuneHa (tun 1) PP-H;

< cononuMepsl nponunaeHa un atuneHa (Tun 2) PP-B — 6nokcononmmep;

*+ CTATUCTUYECKNIA COMOIMMEP NMPONUIEHA C 3TUIEHOM (Tun 3) paHAOM COMNoIMMEp — n3HavasibHO 0603Havancs kak
PPRC - nonvnponuneH paHaoM cononmmep, B AanbHelemM abpusmnaTtypa bblna cokpatieHa ao PP-R.

Tpy6bl  GUTUHIM AN BOAOCHAOXEHMS Pro Aqua npon3soaatcs ua 3-ro tmna noavnponuieHa — paHaoM cononmMepa
PP-R-100 (MRS 100).

Panpom cononnmep PP-R nonyyaetca nyTéM Habopa Mofekyn nponuaeHa u atuieHa B 6ecrnopsgodyHoOM KX
COYeTaHUn 1 NpeacTaBngeTca cneayoLen rpadpun4eckor Gopmynon:
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1.3. TepMmuHbl M onpeapeneHvs

[nsa paboTbl C NOAMNPONUAEHOBbLIMU TPYBaMU HY>KHO 3HATh CleayloLme TePMUHbI 1 ONpeaeneHns:
*TepMonnacTu4dHbie Matepuansl (Tepmonnactbl): [pynna MNONVMMEPHbLIX MaTtepuanos, KOTOPbIE MNpwu
HarpeBaHWM BbiLLE TeMNepaTypbl NAaBAEHNS COXPAaHAIOT CMOCOOHOCTb Nepexoaa B BA3KOTEKYyYEE COCTOSHME.
ecpepHuU HapyXHbii auameTp dcp, Mm: YactHoe OT AeneHus OJIHbI OKPYXHOCTM TpyObl, U3MEPEHHOW MO
Hapy>XHOMY AnamMeTpy B It0OOM NoNepeyHoM ceveHnn, Ha Yncno T (= 3,142), okpyrneHHoe B 60bLLYI0 CTOPOHY 10 0,1 MMm.
* HOMMHAaJIbHbIN HAPYXHbIA aAnameTp d, MMm: YCNOBHbIV pasmep, NPUHATLIA Ana knaccudukaumm Tpyé ns
TEPMOMIACTOB M BCEX COCTaBSIOWMX 3/IEMEHTOB CUCTEM TPyBOMNpPOBOAOB, COOTBETCTBYIOLUNIA MUHUMANIbHOMY
JONYCTUMOMY 3HAYEHUIO CPEAHEr0 HAPYXHOro AMameTpa Tpyobl.

* HOMMHAaJNIbHAA TOJILLMHA CTEHKU €, MM: YCJ/I0BHbIN pa3Mep, COOTBETCTBYIOLLMIA MUHMMANbHOW AONMYCTUMOM
TOJILLMHE CTEHKM TPYObI B N1I0OOI TOUKE €€ NONEPEYHOro Ce4eHus.

°* MMHMManbHas anutenbHas npouyHocTb MRS, MINa: XapaktepucTtika matepuana Tpybbl, YACNEHHO paBHas
HanNpPsSXeHWI0 B CTEHKEe, BO3HMKAOLWEMY NPU OENCTBUM MOCTOSIHHOrO BHYTPEHHEro OaBiieHusl, KoTopoe Tpyba
CcnocobHa BblAEpPXaTb NPU HUXHEM A0BepuTenbHOM uHTepBane 97,5 % B TeuyeHue 50 net npu Temneparype 20 °C,
okpyrneHHomMy no FOCT 8032 po 6amxaniuero HuxHero 3HadeHus psaaa R 10, ecnm 3HaveHne HanpsxkeHus He 6onee
10 MMNa, vnun psaga R 20, ecnu 9710 3HavyeHne 6onee 10 MMa.

* pacuyeTHoe HanpsykxeHue s, MMNa: [Jonyctumoe HanpsixeHne B CTEHKe TpyObl B TedeHue 50 net npu
Temneparype 20 °C ¢ yyeTom koadpuumneHTa 3anaca npodHoctm C, onpenensemMoe no cnenyowlen popmyne c
nocneayowmnm okpyrnenHmem no NOCT 8032 o 6nmxaniuero HUXHero 3HaveHns psga R 10, ecnm 1o 3HaveHne
He 6onee 10 MMa, nnu psaga R 20, ecnu oHo 6onee 10 MIMa.

os=MRS/C, (1),

roe MRS — MmyHMManbHas anutenbHas Npo4YHoCTb, MIa;

C - ko3ddpuuMeHT 3anaca NpPoOYHOCTWU, Oe3pa3mepHass BenmyMHa, UMetlowasa 3HadeHne 6osbluee eanHuLbI,
yuMThblBaloLLL@sas 0COOEHHOCTM 3KcnyaTauum TpybonpoBoaa, a Takke ero CBOCTBA, OTIMYAOLIMECS OT YY4TEHHbIX
npwu pacyete MRS.

cepus Tpyd S (HoMuHanbHas): besapasmepHas BennymHa, onpenensiemMas kKak OTHOLLEHME PacHeTHOro HanpPsXXeHUs
0S K MakCMMaibHOMy AONyCTUMOMY paboyemy nasneHuio PPMS.

* cTaHpAapTHoOe pa3MmepHoe oTHoweHue SDR: be3pa3smepHas BenMyYMHa, YNCNEHHO paBHast OTHOLLIEHWUIO
HOMWHANbHOIO HaAPYXHOro anameTpa Tpyobl d K HOMUHaNBHOW TOMNWMHE CTEHKM e. 3HadeHuss SDR n S cesa3aHbl
crnenyoLyM COOTHOLLEHMNEM:

SDR=2S+1, (2)

roe S — cepus TpyoO.

°*MaKCuMManbHoe aonycTumoe padouee aasneHme PPMS, MMNa: MakcumasnbHoe 3Ha4eHMe NOCTOSTHHOIoO
BHYTPEHHEro aaBneHus Boapl B Tpybe npu temnepartype 20 °C B TedeHune 50 net, okpyrneHHoe no MOCT 8032 oo
6nmxarero HUXHero 3aHadeHus paga R 10, ecnm a1o 3HadeHune He 6onee 10 MMa, nnn psaa R 20, ecnn oHo 6ornee
10 MMa, cBa3aHHOe ¢ cepuei Tpyb S cnenyomnmM ypaBHEHMEM:

PPMS =0s /S, (3)

roe os — pacyeTHoe HanpsiXXeHue;
S — cepusa Tpyb.

HOMUHanbHoe nasnerHne PN, 6ap: YcnoBHas BenmnyvHa, npuMeHsieMas ans knaccudukauum Tpyb n3 repMmonnacTos,
YNCNEHHO PaBHas MakCMMasbHOMY OOMYCTUMOMY paboyemy AaBneHuio, BbipaxeHHOMY B 6ap (1 6ap = 0,1 MMa).

* MakcuMaNibHOe paGouee faBNeHUue NpUu NOCTOSHHOU Temneparype MOP, MMNa: MakcumarnbHoe
3Ha4yeHne NOCTOSIHHOrO BHYTPEHHEro AaBfeHus BoAbl B TPybonpoBOoAe B TeveHMe cpoka cnyxbbl 50 ner,
onpenensemoe no cneayowen popmyne:

MOP = 2MRSCt /(C(SDR-1)), (4)

roe MRS - MmyHnManbHas onmtenbHas Nnpo4YHoCTb, Mra;

C - k03pPMUMEHT 3anaca NPOYHOCTY;

SDR - ctaHpapTHOE pasMepHOe OTHOLLEHUE;

Ct — K03 DULMEHT CHMXEHUA MakCUManbHOro paboyero aaBsneHus Npu temnepatype soabl 6onee 20 °C
MakcumasnbHoe paboyee AaBneHMe NMpu NepeMeHHOM TemnepaTypHoMm pexume Pmakc, MlMa: makcumanbHoe
naBnieHne Boapl B Tpybe npu 3agaHHbIX YCIOBUSIX aKCMyaTaummn, onpegensemMoe no cneayiouei popmyne:

Pmakc=00/S,

roe o0 — pacyeTHOe HanpsXkeHne B cTeHke TpyObl, MIa, Ana 3agaHHOro kiacca aKcnayarauum, onpenensemMoe
no npasuny ManHepa;

S — cepusa Tpyb.

¢ Henpo3pa4yHocTb TPYO H, %: OTHOLEHME CBETOBOro NoToka, npoLllealero Yyeped obpaseLl, K CBETOBOMY
MOTOKY MCTOYHUKA, BblpaXXeHHOe B NMpOoLeHTax.

1.4. OCHOBHbIE NapaMeTpbl U pa3Mepbl

1.4.1 HoMuHanbHbIN HapyXHbIn anameTp Tpyd d 1 HOMUHANbHASA TOJLLMHA CTEHKU TPpyObl € B 3aBUCUMOCTU OT
HOMWHaNbLHOW cepun S N CTaHOAPTHBIX PA3MePHbIX OTHOLWEHNU SDR yka3aHbl B Tabnuue 1.

Yka3aHHble B TabnuLe HOMUHaNbHbIE TOJLWMHBI CTEHOK TPYO ONpeaensnmchb No pac4eTHbIM CEPUaM.

1.4.2 [NpepenbHble OTKIIOHEHWS CPEAHEr0 HAPYXXHOMO AnameTpa 1 A0onyCcTMmasi 0BasibHOCTb TPYO yka3aHbl B Tabnunue 2,
a npefaenbHble OTKNOHEHWS TONLWMHBI CTEHKM — B Tabnnue 3.

1.4.3 Tpy6bl 13 PP-R BbiNycKaloT B BUAE NPSMbIX OTPE3KOB.

1.4.4 PacuyeTHasa macca Tpyd u3 PP-R, Hanbonee ynotpebnsiemMbix cepuin npuBeaeHa B NpUNoXeHnn A.




\(P ROAQUA - TEXHWU4ECKMI KATANOT PP-R TPYBEbl U ®UTUHIM AJ19 BOGOCHABXEHWS 1 OTOMJIEHUS

Ta6nuua 1 Ta6bnuua 2. MNpepenbHbie OTKJIOHEHUS Ta6nuua 3. NMpepenbHble OTKJIOHEHUS
cpeaHero Hapy>Horo gmmMmeTpa TOJILLUUHDbI CTEHKU pr6
CraHpgapTHOe pa3amepHoe oTHoweHue SDR n agonycrnmaqa oeaJibHOCTb pr6
5 6 74 1 Matepuan Tpy6 HomunanbHas MpeaenbHoe OTK/IOHEHUE
HoMWUH. HapyXHBbIi ’ HOMMUH. TOJILLLUHA CTEHKN e TOJILLMHBI CTEHKM (+)1
avametpd HapY>XHbIV PP-R > < PP-R
AanameTp d
HomuHanbHas TonwmHa cteHku e PP Tpy6 Mpegn. otkn.! (+) OBaNbHOCTb? 1 2 0,4
2,1 3 0,5
PP-R PP-R PP-R PP-R 16 0.3 1.2 3,1 4 0,6
4,1 5 0,7
16 3,3 2,7 2,2 1,8 20 0.3 1.2 5,1 6 0,8
5 0.3 0 6,1 7 0,9
5 , 1,
20 4,1 3,4 2,8 1,9 7,1 8 1
o e 5 8,1 9 1,1
] 18
25 5,1 4,2 3,5 2,3 9,1 10 1,2
0 04 4 10,1 1 1,3
32 6,5 5,4 4,4 2,9 1,1 12 1,4
o o 0 12,1 13 1,5
40 8,1 6,7 5,5 3,7 13,1 14 1.6
63 06 16 14,1 15 1,7
50 10,1 8,3 6,9 4,6 | ’ o] 10 18
’ ’ ’ ’ 75 07 16 16,1 17 1,9
’ ’ 17,1 18 2
63 12,7 10,5 8,6 5,8 % 0o s 181 19 2.1
’ ’ 19,1 20 2,2
110 1 2,2 : .
21,1 22 2,4
90 18,1 15 12,3 8,2 22,1 23 2,5
125 1,2 2,5
23,1 24 2,6
10 22,1 18,3 15,1 10
160 1,5 3,2 24,1 25 2,7
25,1 26 2,8
125 25,1 20,8 17,1 1,4
1 — TpepenbHoe OTK/IOHEHME cpefHero HapyxHoro 1 — T[lpegefibHble OTKJIOHEHUS TONWMHBLI  CTEHKMU
160 -- 26,6 21,9 14,6 AmameTp cooTBeTCTBYET rpynne A. COOTBeTCTBYIOT rpynne W.
MpumevaHua 1. MNpepenbHble OTKIOHEHUA  TOMNLMHBI
2 — OBanbHOCTbL cooTBeTCTBYET rpynne N. CTEHKM paccyuUTbIBalOTCA N0 cnenyoLlen GopmMyne:

- rpynnaW: (0,1 e + 0,2), okpyrneHHoe go 0,1.
MpumevaHus:
1. [lpenenbHble OTKIOHEHWA CPEOHEro Hapy>XHOro
AvamMeTpa paccuyuTbIBalOTCS Mo craeayowmm dopmMmynam:
- rpynna A: (+0,009d), okpyrneHHoe go 0,1 mm;
- rpynna B: (+0,006d), okpyrneHHoe oo 0,1 mwm;
- rpynna C: (+0,003d), okpyrneHHoe 1o 0,1 Mm.

2. OonycTymylo OBaslbHOCTb TPyO paccymTbiBAIOT MO
cnepywowym popmynam:

rpynna N: (0,008d+l), okpyrneHHoe no 0,1 mm Tpyb B
oTpeskax, U3MepeHHas cpasy Nnocne N3roToBneHus;
rpynna M: (0,024d), okpyrneHHoe no 0,1 mm Tpyb B
0Tpe3Kax, U3MepeHHas cpasdy Nocsne N3roToBneHus.




\(P ROAQUA - TEXHWU4ECKMI KATANOT

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.5. TexHn4yeckmne TpedboBaHns

1.5.1 XapakTepuctTuku

1.5.1.1 Tpybbl OOMKHbI UMETb MMAAKY0 HAPYXHYIO M BHYTPEHHIOK MOBEPXHOCTW. Ha Tpybax ponyckawTtcs
He3Ha4YUTENbHbIE MPOAOJbHBIE MOJSIOCHI U BOJIHUCTOCTb, HE BbIBOASILLME TOJLMHY CTEHKM TpyObl 3a npenensi
[ONyCKaeMblX OTKIIOHEHWUI. He aonyckaloTCs Ha HapyXHOW, BHYTPEHHEN M TOPLLOBOM MOBEPXHOCTSX My3blpw,
TPEeLUMHbI, PAKOBWUHBI, MOCTOPOHHME BKJItoUYeHUs1. Okpacka Tpy6 AoskHA ObITb CMIOLWHON U PaBHOMEPHOM.

LiBeT Tpy6 6enblit nnn cepblii. Tpybbl 1 GUTUHIN CEPOrO LBETA UMEIOT apTUKYIbl, 3aKaH4YnBatoLmecs Ha byksy “G”.
BHewwHWin BUA TPYO A0O/IKEH COOTBETCTBOBATL KOHTPOJIbHOMY 006pasLy, yTBEPXAEHHOMY B YCTAHOBJIEHHOM NOPSiAKE.

Ta6nuua 4

GG T ,°C R T ,° BpcrelnRy ,C T O6GnacTb NnpUMeHeHust
aKcnayaTaumm paé npu Tpa‘s ,rog CELS T, .cc> TOA asap npu Tmp, Y
1 60 49 80 1 95 100 [opsiuee BogocHabxeHue (60 °C)
2 70 49 80 1 95 100 lopsiuee BogocHabxeHue (70 °C)
30 20 Hu3koTemnepaTtypHoe HanonbHoe
3 40 25 50 4,5 65 100 oTOonJieHne
20 25 BbicokoTemneparypHoe
: HanoJsibHOe OTOMJeHNEe
4 gg Sg 70 2,5 100 100 HuskoTemnepatypHoe oTonneHne
OoTONUTENBHBIMU NPUBGopamMu
20 14
BbicokoTemMneparypHoe
5 60 25 90 1 100 100 OTOMJIEHNE OTOMUTENbHLIMU
30 10 npubopamu

B tabnnue 4 NpuHSATLI cneayowme 0603HavYeHns:

Tpaé — paboyas TemnepaTypa unm KoMObuHaunsa TeMnepaTyp TPaHCNOPTMPYEMOI BOALI, onpeaensemas 061acTbio
MPUMEHEHNS;

T - MakcumasnbHas paboyas Temneparypa, AeNCTBME KOTOPOM OrpaHNYeHO Mo BPEMEHN;

Makc

T - aBapwuiiHas Temneparypa, BO3HMKaoLLLasA B aBaPUIHBIX CUTyaUUsX NPU HAPYLLIEHWM CUCTEM PEryNpOBaHuS.

asap

1.5.2 TpeGoBaHUA K HAAEXHOCTHN

1.5.2.1 Tpybbl U GUTUHIN N3 TEPMONACTOB CleayeT NPUMEHSTb B CUCTEMax BOAOCHAOXEHUS U OTOMSIEHUS C
TEMMNepPaTypPHbIMU PEXUMaMIN, YKa3aHHbIMU B Tabnuue 4.

1.5.2.2 MakcumanbHbeIi CpoK Cnyx6bl TpybonpoBoAda AAs KaxAoro kriacca akcniyarauum onpenensercs
CyMMapHbIM BpemMeHeM paboTbl TpybonpoBoaa npy TeMmneparypax T Thaker Vassp V1 COCTaBNSIET 50 ner.
1.5.2.3Npwu cpoke cnyx6bl MeHee 50 NeT BCe BpeMEHHbIE XapakTePUCTUKK, Kpome T, cnefyeT NnponopLMOHaNnbHO
YMEHbLNTB.

1.5.2.4 MoryT ycTaHaBnnBaTbCs APYrne Knacchl SKCrayartauum, HO 3Ha4YeHMS TeMNepPaTyp A0JKHbI OblTk He 6onee

yKa3aHHbIX 4519 knacca 5.

asap’

OnpepeneHve pacyeTHbIX cepuii Tpyo
1.5.2.5 PacueTHble cepumn ansa Tpyb knaccoB akcnnyatauum 1-5 S’Makc, no KOTopbIM ONpeaensitoT MUHUMaNbHYO
[ONyCTUMYIO TOALWMHY CTEHKM, PACCYUTLIBAIOT N0 popMye:

S’makc = 00 /Pmakc,

roe o0 — pacyeTHOe HanpsixxeHne B cTeHke TpyObl, MIMa, ana knaccos akcnnyataumm 1, 2, 3, 4, 5, onpenensiemoe
no npaswuny ManHepa;

Pmakc — makcumansHoe paboyee aasnenue 0,4; 0,6; 0,8 unn 1,0 MMa.

MpumMeyaHue — TosLLMHA CTEHKM TPYObI C 3aLLMTHLIM C/IOEM CK1aflblIBAETCH U3 MUHUMASIbHOM AOMYCTUMOM TOSLLMHBI
CTEHKMN U TOJILLMHbI 3aLLMTHOrO CJ109.

1.5.2.6 lMpun onpeneneHnn S’MakCc OKPYIMEHME NMPOM3BOAAT B MEHbLUYIO CTOPOHY A0 OAvxanero 3HadeHus
cepuin S, ykasaHHbIx B Tabnuue 1.

1.5.2.7 MuHnmansHoe 3HadyeHune koadduumeHTa 3anaca npodHocTr PP-R Tpy6 npu temneparype 20 °C B Te4eHune
50 net yctaHoBneHbl FTOCT MCO 12162.

1.5.2.8 TonumHbl CTEHOK GUTUHIOB U3 TEPMOMNIACTOB A0KHbI OblTb HE MEHEE PacCHMTaHHbIX ANs TPYO TOro xe
TUnopasmepa 1 ycnoBui akcnayatauun.

1.5.3 TpeboBaHus K CbIpbIO, MaTEPMANAM 1 KOMMIEKTYIOLLMM U3OENNSAM:

1.5.3.1 nntenbHas NpoYHOCTbL MaTepunana Tpyd n GUTUHIOB NPy AENCTBMM NOCTOSIHHOIO BHYTPEHHENO AaBIEHNS
[OJIKHA ObITb HE MEHEE 3aJaHHOI STANOHHLIMW KPUBLIMU 1 ypaBHEHUAMU, npusegeHHbIMn B FTOCT 32415-2013.
McnbiTaHns matepuana Ha COOTBETCTBME yKa3aHHbIM TpeboBaHUSAM AOJKHbI NPOBOANTLCS Ha obpasuax Tpyo,
M3rOTOB/IEHHbIX METOAAMU 3KCTPY3UM WAN NUTbS MOA, OABJEHWEM Kak MWHUMYM MpU ABYX Temneparypax u
MATU YPOBHSAX OaBNEHUA ANs Kaxaon Temnepatypbl. O6Liee KoMYeCcTBO UCMbITYEMbIX 0O6pasLOB Ha Kaxaon 13
TemnepaTyp A0JKHO cocTaBnsATb He MmeHee 30. Mpu nx UCnbITaHMM OOMXKHO ObITb 3aPUKCUPOBAHO HE MEHEE YeTbIpex
paspyLueHunii obpasLoB Tpyd He paHee 7000 4 1 He MeHee 0OHOro paspyLleHus — He paHee 9000 .

3HavyeHne MUHUManNbHOW anuTenbHol npodHoctn MRS, MMa, cnepyet onpepenaTb NyTeM 3KCTpanonsiuum
pe3ynLTaToB uchbiTaHuii npu Temnepatype 20 “C Ha cpok cnyx06bl 50 neT.

1.5.3.2 [ns nsrotoneHns Tpyd 1 GUTUHIOB A0JXKHBI MPUMEHSATLCS Crieayolme MaTepuasibl MapoK U peuenTyp
COrNacHO yka3aHHbIM B HOPMaTUBHbIX JOKYMEHTaX Ha U3aenus:

1.5.3.2.1 Nonunponunen paHgomcononumep PP-R 80 - MRS He meHee 8,0 MlMa ¢ nokasaTtenem Teky4ecTu
pacnnasa, onpegeneHHbiM no FOCT 11645 npu (230 °C/2,16 «r), He 6onee 0,5 r/10 muH, a npu (190 °C/5,0 kr) —
He 6onee 1,0 r/10 MuH.

1.5.3.2.3 [119 U3rotoBneHnss KOMOUHUPOBAHHBLIX PUTUHIOB AOSXKHbI MPUMEHATLCS 3aKNagHble AeTann U3 natyHu
mapok CW617N (J1C-59-2).

1.5.3.2.4 3nacTnyHble YyNIOTHUTENbHBIE KOJbLIA AOJ/DKHbI M3rOTOBASTLCA U3 PE3UHbI MU APYrnX 31acTOMEPOB
B COOTBETCTBMN C HOPMAaTUBHbLIMU AOKYMEHTaMu KU obecneynmBaTb MPOYHOCTb U rEPMETMYHOCTb COeAVHEHUIA B
TeYeHMe BCero yCTaHOB/IEHHOIO CpOKa aKcryaraumm Tpybonposoa.

1.5.3.2.5 Bce martepuanbl, NpMMeEHsiEMbIE 4SS U3rOTOBAEHUSA TPYOONpPOBOAOB, TPAHCMOPTUPYIOWMX MUTLEBYIO
BOAY, OOJIKHbI OblTb paspeLleHbl Ans yKkadaHHOro NPUMEHEHUS opraHamMu 34paBOOXPaHEHNS.

1.6 TpeboBaHMsa 6e30NacCHOCTN U OXPaHbl OKpYXaloLlen cpeabl

1.6.1 MNoxapHO-TEXHMYECKME XapPaKTEPUCTUKM TPYO 1 PUTMHIOB N3 TEPMOMJIACTOB YKa3aHbl B Tabnuue 5.
MNpumeyaHne - 3HaAYEHUSA MNOXAPHO-TEXHUYECKUX XapakKTEPUCTUK AN KOHKPETHbIX PEeLenTyp Cbipbs MOryT
YTOYHSATLCS B HOPMATUBHBIX LOKYMEHTaxX Ha N3aenus.

1.6.2 TpeboBaHUs K noxapHoi 6e3onacHoCTN TPy U GUTUHIOB 13 TEPMOMNACTOB, NUCMOJIb3YEMbIX B CUCTEMAX
BOAOCHAOXEHNS U OTOMNEHUS 30aHUA U COOPYXEHUN, A0MKHbI COOTBETCTBOBATL ykadaHHbIM B CHull 2.04.01 u
CHwulM 21-01.

Ta6nnua 5
MoXxapHO-TeXHM4YecKkne xapakTepucTuku Marepwman Tpy6 n dutudros PP-R
lpynna roptoyectun r4
[pynna BoCniaMeHaeMoCcTn B3
JObiMoo6pa3sytoLLas cnocobHOCTb 03
TOKCMYHOCTb NPOAYKTOB FOPEHMS T3
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1.7 TpaHCcnopTpoOBaHUe N XxpaHeHue

1. 7.1 Tpyb6bl 1 GUTUHIM NEPEBO3AT NIOOLIM BUAOM TpaHCNOpPTa B COOTBETCTBUM C NMpaBUiamMu NepeBo3ku rpy3os
N TEXHUYECKMMWN YCNIOBUSIMM MOrpPy3kKM U KPErnjeHus rpy3os, OEeNCTBYOLWMMM Ha OAaHHOM BMAE TpaHcropTa.
TpaHcnopTupoBaHWe cneayeT NPou3BOAUTb C MakCUMasibHbIM WCMOJSIb30BAHMEM BMECTUMOCTU TPAHCMOPTHOroO
cpencrea.

1. 7.2 Tpy6bl cnegyet obeperarb OT yAAPOB M MEXAHUYECKMX HAarpy30K, a X NOBEPXHOCTb OT HAHECEHMS LaparnuH.
Mpwn nepeBo3ke Tpybbl HEOBXOANMO YKNaAabiBaTb HA POBHYIO MOBEPXHOCTb TPAHCMOPTHLIX CPEACTB, NPeaoXpaHsas
OT OCTPbIX METANINIMYECKWX YIJIOB 1 pebep nnatdopmbl.

1. 7.3 Tpybbl 1 GUTUHIY CNEAYET XPAHUTb B HEOTAMNIMBAEMbIX CKIIAACKMX MOMELLEHNSX B YCTOBUSIX, UCKITIOHAIOLLIMX
BEPOATHOCTb MX MEXaHWYEeCKMX MOBPEXAEHUN, UK B OTanjaMBaeMblX CKfagax He Oamxe oAHoro metpa oT
oTONUTENbHBLIX NPMBOPOB. OHKM OOMKHBI ObiTb 3aLLMLLEHLI OT BO3AENCTBMS NPSMbIX COJTHEYHbIX JTy4ei haTMOCdEepPHbIX
0CaJKoOB.

Ycnous xpaHeHust Tpye n dutmHros — no FOCT 15150, pasgen 10, B ycnosuax 5 (0XK4). JonyckaeTcs xpaHeHue
Tpy6 B ycnosusix 8 (OXK3) He Bonee 6 mec.

1.8 YkazaHug no MOHTaXxy

1.8.1 MoHTax TpyboONpoBOAOB CUCTEM XOJIOAHOTO W TFOPSIMEr0 BOAOCHABXEHUS M OTOMNEHUS [OJIXEH
OCYLLIECTBNATLCS B COOTBETCTBUM C TpeOOoBaHMAMKU OENCTBYIOLINMX HOPMaTMBHLIX AokymeHToB: CI1 30.13330.2016
«BHYTpPEHHUI BOOOMPOBOA M KaHanu3auumsa 3gaHnii. AktyanusmposaHHada pegakuma CHwull 2.04.01-85»,
Cn 73.13330.2016 «BHyTpeHHME CaHUTApPHO-TEXHWYECKME CUCTEMBbl 34aHUIA. AKTyanM3upoBaHHAs penakumns
CHwuN 3.05.01-85», CI 60.13330.2016 «OTONneHwe, BEHTUAAUMS U KOHOMLUMOHMPOBAHME. AKTyann3npoBaHHas
peaakunsa CHull 41-01-2003», CIM 40-101-96 n gpyrx 4OKYMEHTOB, YTBEPXAEHHbIX B YCTAHOBIEHHOM MOPSIAKE.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

NMPUJTOXKEHUE A

PacueTHasa macca 1 m Tpyb u3 PP-R (HeapmupoBaHHas) Hanbonee ynotpebnsemMbix cepuii npueeneHa B Tabnuue A.1

Tabnuua A.1

HomMmuHanbHbI
HapYyXHbIA PacuyeTHast macca 1 m TpyG, kr
AanameTtp d

SDR 11 SDR6
20 0,107 0,172
25 0,164 0,266
32 0,261 0,434
40 0,412 0,671
50 0,638 1,04
63 1,01 1,65
75 1,41 2,34
90 2,03 3,36
110 3,01 5,01
125 3,91 6,47
160 6,30 10,53
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NPUJTIOXXEHUE B

Tabnuua b.1 OCHOBHbIEe XapaKTepPUCTUKN NONIUMNPONUIIeHa

MonekynspHas macca, (at. e4. Maccbl)
MnoTHocCTb, r/cm®

Mpenen TekyyecTy Npu pactsaxeHnn, H/mm?
Mpenen npoYHOCTY Npu paspbiee, H/Mm?
OTHOCUKTENBHOE YANMHEHNE NPU pa3pbiBe, %
Mogaynb ynpyroctun, MlMa

TennocTonkocTb, “C

Temnepatypa nnaenexus, ‘C

CpepnHnin KoapPUUNEHT NNHEIAHOMO pacLuMpernsi, Mm/m+°C

KoadbdurumneHT TennonpoBogHoctTn, Bt/m-°C

75 000—300 000
0,91—0,92
27—30

34—35

>500

900— 1200

100

> 146

0,15

0,23

12

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.9. OTAnuymMTenbHble 0COOEHHOCTU NoNUNponuaeHa

[ns nonunponuneHa xapakTepHa BbICOKAasi CTOMKOCTb K MHOFOKpaTHbIM mn3rmbam m uctupaHmio. CTOMKOCTb K
MOBEPXHOCTHO-aKTUBHbLIM BewecTeam (MAB) y nonvnponunneHa noBbIlWEHA, B 3TOM COCTOUT 1 €ro NPEUMYLLLECTBO
nepen nonaTUIEHOM.

YnapHasi BA3KOCTb C Haape3oM coctaenseT 5 — 12 kIX/M?, MOp0o30CTOoekK Npu OTpuLAaTe IbHBIX TeMMepaTypax.
MonunponuneH nofayy4nn Hambosbluee pacrnpoCTpaHeHMEe B CUCTEMAX XOJIOAHOMO U ropsivero BOOOCHaOXeHMs,
BHYTPEHHEWN N HAPY>XKHOW KaHanu3aumn.

1.10. ApmupoeaHHasa PP-R Tpy0a

ApMMPOBaHHbIE NOAVMPONUIEHOBbLIE TPYObI NPOM3BOAATCA NO3TAMHO.

MepBOHaYanNbHO 3KCTPY3MEl N3roTaBIMBalOT O4HOPOAHYIO NMOANNPONUIEHOBYIO TPYOY.

3ateM B HENPEepbLIBHOM MPOLECCe TBEPAYIO HAPYXHYIO MOBEPXHOCTb TPYObl MIOTHO OXBATbIBAKOT CMJIOLWHON UAn
nep@opMpPoOBaHHON aNIOMUHNEBOI NIEHTOM, KONbLEBYIO GOPMY KOTOPOM Npuaa0T 00KaTbIBAIOLLMMN POSIMKAMU.
Jlanee nony4yeHHyto TPYOHYIO KOHCTPYKLIMIO BHOBb 3KCTPYAMPYIOT (MOBEPX aNtOMUHNEBOM 060/104KN HAHOCSAT HOBbII
C/IOM NONMNPONUIIEHA).

ApmMupoBaHue TpyObl NpecnenyeT O4HY U3 rMaBHbIX LENen, 3akio4aloLLyocs B PE3KOM CHUXEHN TEMNEPATYPHbIX
YOJIMHEHNA TEPMONNACTUYHOM TPyObl, KOTOPblE Y HEAPMUPOBAHHLIX MOSIMMPONUAEHOBLIX TPYO NMPOSABASIOTCA B
3Ha4YUTENBLHON Mepe.

Hecny4yaiiHo pa3paboTinkm apMUPOBaHHBLIX NOAUMPONUAEHOBLIX TPYD, AO0OUBLLNCE NPOMBbILLISIEHHON peann3aumn
Takol apMUPOBAHHOM KOHCTPYKLIUW, HA3bIBAlOT €€ TEPMUHOM «CTabunbHas». MNoa aTum nogpasymMmeBaeTcs Manas
3aBMCMMOCTb UBMEHEHNS NePBOHAYaIbHOW OJINHbI TPYObI NPU €€ HarpeBe Un OXNnaxaeHun.

KoaddurumeHT nnHeirHoro TensioBoro pacwmnpexHmnsa a (mmv/m - C°) onsg apmupoBaHHOM antomMmHnemMm PP-R TpyObl
coctasnseT a = 0,03, a ansg apMmpoBaHHO cTeknoBosiokHoM a = 0,035.
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a - paspes apMrpoBaHHOIi TPy6bl PP-R; 1.11.1. l'mapaBnnyeckuin pacyer
1 — cnom antoMUHMS NN CTEKIOBOJTOKHA.

0- KOHCTPYKLUMS apMUpPOoBaHHOM Tpybbl PP-R; Mapaenuyecknin pacyéT TpybonposoaoB 13 PP-R 3akioyaeTcs B onpeneneHm notepb Hanopa (Unn aaBreHus)
1 — cnon antoMuHng (NepdopPUPOBAHHOIO NN CMIJIOLLIHOIO) UJIN CTEKJIOBOJIOKHA; Ha NPeooNieHME rMapPaBANYECKNX COMPOTUBIEHNN, BO3HUKAIOLLMX B TPYOE, B COEANHUTENBbHBIX AeTansx, B MecTax
2, 3 — nonunponuneH. pPEe3KMX NOBOPOTOB 1 U3MEHEHNI AnameTpa Tpybonposoaa.

Mcxoms n3 TexHosnormm pacTpyOHOM CBapku, MpPW KOTOPOU HApPYXHbIA AuamMeTp TpyObl Npu HOpPMasbHOM Maopaenuyeckne NoTepu Hanopa B TPy6oNpoBoae onpeaensoTcs no Homorpammam 11 2.

TeMnepaType AO/MKEH COOTBETCTBOBATbL BHYTPEHHEMY AANAMETPY COEANHUTENLHOM AeTanu. MNockonbky Tpyba STABI

nMeeT 60J1ee TONCTYIO CTEHKY MPY PABHOM MPOXOAHOM CEYEHMM NO CPABHEHUIO C 0ObIKHOBEHHOW TPYOOI, TO Nepef,

CBapKO HEOBXOAMMO yOoANNTb YaCTb BEPXHErO 3ALUUTHOMO CNOS U GOLIY MPY MOMOLLM CMELMANbHOIO 3a4MCTHOrO Homorpammat

MHCTpyMeHTa. poLecc 3a4nMCTKM OYeHb TPYAOEMKMA, NoaTomy komnaHma MPO AKBA npepnaraeTr 3a4nMCTHOWN

WHCTPYMEHT, BbINOJIHEHHBIN B KQ4eCTBe Hacaaku ans nepdoparopa. Ans Tpyé apMUPOBaHHbLIX CTEKIOBOIOKHOM Ans onpeaeneHns noTtepb Hanopa e prﬁax SDR11
TEXHOJIOrMSA He npeanonaraeT 3a4McTkm. Tpyba cBapmBaeTcs Kak 0Obl4Hble HeapMUpoBaHHbIe TpyObl. Tpyba DUO

apM1poBaHa aJllOMUHUEM MO LLEHTPY U UMEET TOJLLMHY CTEHKN B COOTBETCTBMM C SDR6. OgHako 3ToO HEe O3Ha4vaeT, 10 AN N AN AN AN N e T 7 K <
yTo Takas Tpyba He TpebyeT cneumanbHOM MOArOTOBKM — B TOpUE TPyObl COW anioOMUHUS UMEET KOHTakT C AN N\ N\ \ AN AN Pa XA N\ -
TpPaHCNOPTUPYEMON Ccpenon. Baanmogencreme antoMuUHUS C HENTPAIbHOM BOAOW 3a4aCTylo HEOMACHO, Tak Kak \\ \\ \\ A\ ’/\\ N > - \ N P
MeTana 3alMLLEH OKCUOHONM nieHkon. MNMpu paspyleHnn aTor 3awmTHOM 060104KN, Hanpumep, abpasnBHbLIMN \ \\ N N N \V N )(’ ‘\//\ P
yacTuuamMu Unu B pesynbTate BO3OENCTBUSA KMCON/LWLENOYHON Cpenpbl, altlOMUHUA NOABEPraeTcs MHTEHCUBHOM 5 AN \\ \\ v
KOPPO3un. ITO MPUBOOUT K PACCIOEHWMIO TPYObl M 3HAYUTENIbHOMY YMEHbLLLUEHWIO €€ MPOYHOCTHBLIX CBOWCTB. 4 N \\ N %‘?,\ AV AN
[na npenoTBpalleHns KOHTakTa Cnost aJloMUMHMEBON GONbIM C TPaHCNOPTUPYEMON CPeaoit MCMNOob3yeTcs ~\ \ N \g(g‘r,l I ~\ //)(\
crneuunanbHbli MHCTPYMEHT - TopueBaTesflb, KOTOPLIA Mpope3aeT KaHaBkKy MO TOJNWMHE CTEHKUW Ha MecTe 3 N \ N ,& — 6?/(‘ \ ‘\ >
aNIOMUHMEBOIO CNost IYyOUHOM 1-2 MM. DTOro A0CTaTO4YHO, YTOObLI NPU CBApKe C/ION antoMUHUS Oblfl HAAEXHO N N\ ,\/ 1‘5" \ Z_
3annaBieH NoaMnpoOnuIEHOM. 9 \ \\ d \\ > /[' |6‘Q> /// N\
[ns apMnpoBaHusa NOANNPONUIEHOBLIX TPYO ncrnosib3yeTcs nepdopupoBaHHas Gonbra, UMetoLas HYacTylo CeTKy NTTN . dEAN ‘3)*// T IT\N4 ] ?@
OTBEpCTUIA Manoro gnameTpa. NN AN\ \\\0'5 ®
B npouecce aKCTpyAMpoOBaHUS MOAUNPONUIEHOBON TPYObI, BASKOTEKYYMIA MaTepuan 3aTekaeT B 9TU OTBEPCTUS A AN - N ,\// 0 , \’GA_
M TeM caMbIM CO34aET cUenNeHne nonmmepa n metanna. Ha nosepxHocty Tpyb ¢ Hapy>KHbIM apMUPOBaHMEM, NPK 1 ‘;/__ ___\ = \av L \,C_ \i_F\:G,)Q‘ N
9TOM OCTalOTCS 3aMETHbIE Ha a3 «yTSXUHbI», MOBTOPSOLLNE CTPYKTYPY NPUMEHEHHOW nepdopauunm. = N \C Pz \\%, X
ApmupoBaHune PP-R Tpy6 kpome TemnepaTypHOi CTabunnsnpytowen CnocobHOCTU HECET M elé OOHY BaXHYO ) A=\ N\ K AN N
dyHKUMIO — co3aaHune aHTnanddy3noHHoro 6apbepa, NpenoTBpaLlaoLLLEro NPOHNKHOBEHME MOJIEKYI KMCopoaa — N\ < N\ \\ P
yepes CTeHKy TPybbl B TEMNNIOHOCUTEb. o 05 P \ \\ AN NP d NAT
2 ; AN \ \ ™\
= 04 D \\ \ AN \\ =
|=E ’ \ N—L] \ P \
1.11. NMpoekTnpoaHue PP-R Tpy6onpoBonos S 03 \ N oK N \\s/ \\
) \ L
MpoekTrpoBaHme Tpybonpoeoaos n3 PP-R ans cncrtem xonogHoro n ropsivero BOOOCHaAOXeHUS OCYL,ECTBASETCS é_" 0.2 N -~ \ A \A \ \
B cooTBeTcTBUM C pernameHTamu CI 30.13330.2020 «BHYTpeHHM BOOOMNPOBOO W KaHanu3auus 3OaHUN. ’ ‘\ \\ \( N Z \\
AkTyanuaupoBaHHas pegakums CHulM 2.04.01-85». CBOAOM NpaBusiNo NPpOeKTUPOBaHNIO M MOHTaXy TPyOONpOBOAOB AN N NN
13 nonunponuneHa paHaom cononumepa Cri 40-101-96. N\ \\0 ’OcP
0.1 A A\\ (2, P N\
) P \ \
Cxema apMUpPOBaHNSA N KOHCTPYKTUBHOeE ucnosiHeHue PP-R TpyObl T NA @ \] N
D% AV ICAREED- ¢ NN
e T S N NEED
0,05 \ - em=n
0,04 N N
0,03 A AT N
1 P ,// \\ \\ \\\ \ \‘
0,02 7 N N
A AN AN NN
\\ \\\ \
0,01 NN
1 2 3 45 10 4 5 1000

[loTeps Hanopa Ha TpeHue, MM/M
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Homorpamma 2 1.11.2. KoadpdunumeHT ruapaBnmyecKkoro ConpoTuBJIeHNNA

Ans onpeaeneHus noTepb Hanopa Bpr6ax SDRG’ SDR5 MmopaBnuyeckue noTepu Harnopa Ha MECTHble COMPOTUBAEHUS B COEOMHUTENbHbIX AeTandx pekoMeHayeTcd

onpenenaTb Nno cneayoLwen Tabnuue:

A A
10 \EEEAN VEANER NERWAVANNEASY 2 O Il P
A\ NN \WEEA WAL x;’o' X S:P/ o = Ta6nuua 6. KoadpPuumeHT MecTHOro ruapaBaNYEeCckoro ConpoTuBIIeHNs ana
N P o
NCTINTIN NTINTX X AL U 20 g CcoeAMHUTENbHBIX AeTanei us NonMnNponuieHa
\ \ \ P NN XN » ~ 2
AN P
5 \ \\ A A Z L\\X;; AN \NEEY > i
4 N \‘ N N , N o\ O N X N N\ » /,/
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1.11.3. KomneHcauusa nMHEMNHOro pacluMpeHus

[Mockonbky NoANMEpPHbIE MaTepuasbl UMEIKOT YBEIMYEHHbIV MO CPABHEHUIO C MeTanaMm KO3aPOUUMEHT JIMHENHOIO

YAJIMHEHWS, TO NPU NPOEKTUPOBAHUN CUCTEM OTOMJIEHUS!, XONIOAHOIO U ropsiyero BOAOCHAOXEHUS, NPON3BOASAT Ta6nuua 8. Tabnuua IMHENHOro pacumpeHus (B Mm):
PacYET NNHENHbIX M3BMEHeHWUIH TPYOONPOBOAOB, BO3HUKAIOLWMX NPU Nepenagax Temneparyp. apMMUPOBaHHASA ANIIOMUHUEM pr6a PP-R (a=0,03 mM/m*°C)
MpoekTpoBaHMe U MOHTaX TPyOONPOBOAOB HEOOXOAMMO BbIMOJHATL Tak, 4ToObl TpyGa Morna cBoOOOHO ’
nepemMeLLaTbcs B Mnpefenax BeMYMHbl PAaCyYeTHOrO JIMHENHOro pacluMpeHuns. 3To [OCTUraeTcs 3a CuYeT .
KOMMEHCUPYIOLLEN CrnoCOBHOCTU SNEMEHTOB TPybonpoBoaa, YCTAaHOBKOM TemrepaTypHbIX KOMMEHCATopoB U PasHuua temnepartyp At, °C
NnpaBuIbHON PacCTaHOBKOW onop (KpenneHuit). HenoaBuxHble kKpenneHns Tpyd O0MKHbI HANPaBAsaTb YAJIMHEHUS Anvna
TPY6ONPOBOAOB B CTOPOHY 3TUX 3NEMEHTOB. TPyGbl, M 10 20 30 40 50 60 70 80
PacyéT nsmeHeHuns onnHel Tpybonposoaa Npu N3MeHeHUN ero TeMnepaTypbl NPOU3BOANTCS NO GOPMYJIE:
L=aeLeAt me 0,1 0,03 0,06 0,09 0,12 0,15 0,18 0,21 0,24
AL — n3ameHeHve JinHbI pr6or|p0|30,u,a npwv ero Harpeese UM OXnNaXkaeHunn: , MM; 0.2 0.06 0.12 0.18 0.24 0.30 0.36 0,42 0.48
o — KO3PDULIMEHT TEMNNOBOIO PACLUMPEHNS: MM/M - °C; ’ ’ ’ ’ ’ ’ ’ ’ ’
L — pacuétHas gnuHa Tpybonposoaa: , M;
At - pa3Huua Temnepartypbl TpybonpoBoga npu MoHTaxe 1 akcrnyataumm °C (K). 0,3 0,09 0,18 0,27 0,36 0,45 0,54 0,63 0,72
0,4 0,12 0,24 0,36 0,48 0,60 0,72 0,84 0,96
Tabnuua 7. Tabnuua NMHEeNHOro pacLuMpeHuns (B Mm):
TpyOa 6e3 apmupoBaHusa (a= 0,15 mm/me°C) 0,5 0,15 0,30 0,45 0,60 0,75 0,90 1,05 1,20
Onuna PasHuua Temnepartyp At, °C 0,6 0,18 0,36 0,54 0,72 0,90 1,08 1,28 1,44
TPYGbI, M 10 20 30 40 50 60 70 80
0,1 0,15 0,30 0,45 0,60 0,75 0,90 1,05 1,20 0,7 0,21 0,42 0,63 0,84 1,05 1,26 1,47 1,68
0,2 0,30 0,60 0,90 1,20 1,50 1,80 2,10 2,40
0,8 0,24 0,48 0,72 0,96 1,20 1,44 1,68 1,92
0,3 0,45 0,90 1,35 1,80 2,25 2,70 3,15 3,60
0,4 0,60 1,20 1,80 2,40 3,00 3,60 4,20 4,80 0,9 0,27 0,54 0,81 1,08 1,35 1,62 1,89 2,16
0,5 0,75 1,50 2,25 3,00 3,75 4,50 5,25 6,00
1,0 0,30 0,60 0,90 1,20 1,50 1,80 2,10 2,40
0,6 0,90 1,80 2,70 3,60 4,50 5,40 6,30 7,20
0,7 1,05 2,10 3,15 4,20 5,25 6,30 7,35 8,40 2,0 0,60 1,20 1,80 2,40 3,00 3,60 4,20 4,80
0,8 1,20 2,40 3,60 4,80 6,00 7,20 8,40 9,60 3,0 0,90 1,80 2.70 3,60 4,50 5,40 6,30 7,20
0,9 1,35 2,70 4,05 5,40 6,75 8,10 9,45 10,80
1,0 1,50 3,00 450 600 7,50 9,00 10,50 12,00 4,0 [ - = OO I B I I
2,0 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00 5.0 1.50 3.00 4.50 6.00 7 50 9.00 10.50 12.00
3,0 4,50 9,00 13,50 18,00 22,50 27,00 31,50 36,00
4,0 6,00 12,00 18,00 24,00 30,00 36,00 42,00 48,00 20 gt el Dl ol N L O R
5,0 7,50 15,00 22,50 30,00 37,50 45,00 52,50 60,00 7,0 2,10 4,20 6,30 8,40 10,50 12,60 14,70 16,80
6,0 9,00 18,00 27,00 36,00 45,00 54,00 63,00 72,00
8,0 2,40 4,80 7,20 9,60 12,00 14,40 16,80 19,20
7,0 10,50 21,00 31,50 42,00 52,50 63,00 73,50 84,00
8,0 12,00 24,00 36,00 48,00 60,00 72,00 84,00 96,00 9,0 2,70 5,40 8,10 10,80 13,50 16,20 18,90 21,60
9,0 13,50 27,00 40,50 54,00 67,50 81,00 94,50 108,00
10,0 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00
10,0 15,00 30,00 45,00 60,00 75,00 90,00 105,00 120,00
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Tabnuua 9. Tabnuua NUHENHOro pacwmpeHus (B MM):
Tpy6a PP-R apmupoBaHHasa cTeksioBONIOKHOM (a = 0,035 mm/me°C)

AnuvHa U3meHeHue TemnepaTtypsbl AT (°C)
TPYyObI,
M 10 20 30 40 50 60 70 80 90 100

0,1 0,03 0,07 0,10 0,14 0,17 0,21 0,24 0,28 0,31 0,35

0,2 0,07 0,14 0,21 0,28 0,35 0,42 0,49 0,56 0,63 0,70
0,3 0,10 0,21 0,31 0,42 0,52 0,63 0,73 0,84 0,94 1,05
0,4 0,14 0,28 0,42 0,56 0,70 0,84 0,98 1,12 1,26 1,40
0,5 0,17 0,35 0,52 0,70 0,87 1,05 1,22 1,40 1,57 1,75
0,6 0,21 0,42 0,63 0,84 1,05 1,26 1,47 1,68 1,89 2,10
0,7 0,24 0,49 0,73 0,98 1,22 1,47 1,71 1,96 2,20 2,45
0,8 0,28 0,56 0,84 1,12 1,40 1,68 1,96 2,24 2,52 2,80
0,9 0,31 0,63 0,94 1,26 1,57 1,89 2,20 2,52 2,83 3,15
1,0 0,35 0,70 1,05 1,40 1,75 2,10 2,45 2,80 3,15 3,50
2,0 0,70 1,40 2,10 2,80 3,50 4,20 4,90 5,60 6,30 7,00
3,0 1,05 2,10 3,15 4,20 5,25 6,30 7,35 8,40 9,45 10,50
4,0 1,40 2,80 4,20 5,60 7,00 8,40 9,80 11,20 12,60 14,00
5,0 1,75 3,50 5,25 7,00 8,75 10,50 12,25 14,00 15,75 17,50
6,0 2,10 4,20 6,30 8,40 10,50 12,60 14,70 16,80 18,90 21,00
7,0 2,45 4,90 7,35 9,80 12,25 14,70 17,15 19,60 22,05 24,50
8,0 2,80 5,60 8,40 11,20 14,00 16,80 19,60 22,40 25,20 28,00
9,0 3,15 6,30 9,45 12,60 15,75 18,90 22,05 25,20 28,35 31,50
10,0 3,50 7,00 10,50 14,00 17,50 21,00 24,50 28,00 31,50 35,00

F-o00pa3Hbili KOMNeHcaTop

Puc 1. PacueTtHasa cxema MN-o6pasHoro
KoMMeHcaTopa:

HO - HenoaguxHas onopa;

CO - ckonb3suwas onopa;

L ApyxX. y4. — AIMHA NPYXUHSLLEro y4acTka OT OCK TPpyObl
[0 Kpasi HENOABMXHOW ONOPbI, MM;

AL - yBenun4yeHue p[JINHbl FOPU3OHTANIBHONO Yy4acTka
TpybonpoBoaa Npu Harpese, MM;

L HO — paccTosiHue Mexay KpasiMm HENOOBVKHbLIX ONop, MM;
L co — pacctosHne Mexay Kpaem HEenoaBUXHON W
LLEHTPOM CKOJb3SILL,EN OMOpPbI, @ TakXe MeXAay LeHTpaMum
CKOMb3SALLMX ONOP, MM.

_)LHO J__co J_ ﬁlll
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L MPYX. 4.
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M-o6pa3HbIii KOMNEHcaTop

Puc 2. PacueTtHaa cxema M- un U-o6pasHoro
KOMMEHCaTopoB:

HO - HenoaBuXxHas onopa;

CO - ckonb3slas onopa;

L npyX. y4. — ANIMHA NPYXNHSILLLETO Y4aCcTKa OT OCK TPYObI
[0 Kpasi HENOABMXXHOM OMOpPbl, MM;

b - wwupmHa kKomrneHcaTopa (BCTaBka), paccCTosiHue
Mexnay 0CsiMU KOJlen, MM;

E
HO coT AN & co HO
L rpysx. yu. 4
Lco1 Lco b I-CO LCOZ
| |
L o

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

KomneHcaumio TennoBbIX YOJAVHEHWA peLlaT KOHCTPYKTUBHO, WCMOJb3ya Yrbl MOBOPOTA, CKOMb3fWMe W
HenoABWMXHbLIE OMOPbI, @ TAKXE FOTOBblIE KOMMEHCATOPbLI. B HENOABMXHbLIX Onopax Tpyba XECTKO KPENUTCS XOMYyTOM
yepes pPe3nHOBYIO MPOKIAAKY, @ B CKONMb3ALWMX onopax ¢pukcatopbl NO3BOASIOT Tpybe nepemeLlarsCa B 0CEBOM
HanpasneHuun.

Ha nprvmepe npoekTHOro pellueHuMs TPacCMpPOBKM TpybOMpoBoAa B BUAE Yrfia MOBOPOTA MPUBEOEM pPACYHET
TEMNJIOBOM KOMMEHCALMN FOPU3OHTANIbHOMO Yy4yacTka MOJMMPONUIEHOBOr0 TPyOOMpPOBOAR, OMPEAENMB HYXHYIO
OJINHY BEPTUKANBHOMO Y4acTKa, KOTOPbIV C Y4ETOM YNpPyrnx CBOMCTB TPyObl OyaeT “NnpyxmnHnTh” 6€3 paspyLueHust B
VHTEpBae BENNYUNHbI YOJIHEHUS paBHOM AL.

B uenax ycTpaHeHWs pas3HOYTEHWIA npepnaraetcs MNPOU3BOAUTL OTCYET MNPYXMHALWENH ONWHbI OT
OCM TOPU3OHTANILHOMO Yy4acTka [0 Kpas HEenoABWXHOM OMopbl Ha BepTMKasibHOM ydacTke. dopmyna OSivHbl
NPyXuHsALLEero yyactka Tpy6onposoaa nmeeT BuUA,;

L npyX. yu. =25eyD e AL,

roe:

L npyX. y4. — 4nviHa NPYXUHALLLErO y4acTka, MM;

D — HapyXHbIn AnameTp TPyObl, MM;

AL - yBenu4yeHue oinHel y4acTtka Tpybonposoaa npu ero Harpeee, Mm.

PacuéT M-06pa3Horo koMrneHcatopa BbINOMHAETCA B CreAylollen nocnenoBarteflbHOCTU: cHavana onpeaensercs
BEJINYMHATEMNNOBOI0 YAAVHEHNS PACYETHOMO y4aCcTKa, 3aTeM Bbl4MCIIeTCA HE0OX0AMMasa AHANEPNEHOVNKYISPHOIO
K HEMY MPY>XMHSILLErO y4acTKa.

AL 1, AL 2 — yBennyeHne AnvH ropu3oHTasIbHbIX yHaCTKOB TPYOONPOBOAOB NPU UX HAarpeBe, MM;

L HO - paccTrosiHue mexay KpasMn HeNoABUXHbIX ONOpP, MM;

L CO - paccTosiHMe Mexay LLEHTPOM CKOJb3SILLLEN ONOPbI U OCbIO KONleHa TPyObl, MM;

L CO1, L CO2 — paccTosaHnsa Mexay Kpaem HEMOABMXKHOWM OMOpbl U KpaeM CKOJMb3SLLEN ONOPbl, MM.

Mpu peleHnn TENnoBOV KOMMEHcaumm yyactka TpybonpoBoga C MCMNofib30BaHMEM TpyOGHoro [-o6pasHoro
KOMMNEeHcaTopa, MOXHO MPUMEHNTb 2 MPUEMA ero PACNONOXEHUS MeXAy HENOABUXHBIMY ONOPaMU:

cpeaMHHoe (TOYHO nNocepeaviHe) pasMelleHne Mexay onopamu, Mnpu  KOTOPOM  AJIHbl  06eunx
pPaBHOPACMNONOXEHHbIX B 06€ CTOPOHbI OT HEr0 BETBEN TPYOOMNPOBOAOB PaBHbI, T.€. MOJy4aeTCs KOHCTPYKLMS
paBHOMJIEYEBOro KOMMNEHCcaTopa;
+ CMeLEHHOe pasmelleHne, BO3HMKAIOLLEE MPY MPOEKTHbIX PeLIeHusax, Korga AJfvHbl BETBen TpybonpoBOAOB
B CWJTy KOHCTPYKTUBHbBIX OCOGEHHOCTEN 06bekTa U TPACCMPOBKM TPYOONPOBOAA OKa3bIBAOTCH Pa3NNYHbIMU, T.€.
nosy4aeTcs KOHCTPYKLMS pa3HOMIe4eBOro KOMMNeHcaTopa.
B nepsom cnyyae pacyéta, BenmuunHa DL paBHa ons o6enx BeTBel Tpybonposoaa v obLuee yojuHeHNe paBHSETCS:

AL oGy, = 2AL.

Bo BTOpOM cnydae BennyumHa DL paccymTbiBaeTCs HE3aBMCUMO 4151 KaXO0M BETBU U YOJIMHEHWE COCTaBASET CyMMY
BblYNCIIEHHbIX YAnUHeHu: AL 06w, = AL neB + AL npas, roe:

AL nee=LCO01 +LCO;
AL npa=LC02+LCO

LWnpunHa komneHcatopa b (BcTaBka), He3aBUCUMO OT JINHbI €r0 BETBEW, Ha3HaYaeTCs KOHCTPYKTUBHO M COCTaBSET
BenNnuuHy paeHyto 11 — 13 D Hap. BcTaBka Bcerga KpenuTcs nocepeamHe XOMyTOM ()KECTKOE KpPensieHune).
TennoBoe yannHeHne AL o6l pacyETHbIX y4acTKOB TPyOOMNPOBOAOB MIIOC HEKOTOPLIA rapaHTUPOBaHHLIN 3a30p
Mexay cOnM3MBLUMMNCS BEPXHUMN AETaNIMM KoMneHcaTopa (nopsiaka 150 MM) He 4OMKHbI NPEBbIWATh LUNPUHY
KOMneHcaropa. B npoTuBHOM criyyae cnefyet yMEHbLUNTb PACCTOSAHME MeX Ay HENOABMXHbIMM OrnopamMm PacHETHbIX
Yy4acTKOB.

PacuéT N-ob6pas3Horo koMmneHcaropa BeaETCs aHaNorm4yHo pac4eTty M-obpasHoro.

Ecnn KOHCTPYKTMBHbIE pa3mMepbl TPYOHLIX ' 1 I — 06pa3HbIX KOMNEHCATOPOB MPYHMMAIOTCS MO PacyETy, TO
0-06pa3Hble KOMMNEHCATOPbL! A Pa3fIMYHBIX AMAMETPOB MIACTMACCOBbLIX TPYO BbIMYCKAOTCSH C BblYMCIEHHBIMU
bUKCUPOBAHHBIMY 3HAYEHUAMUN UX FEOMETPUHECKUX PA3MEPOB.
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0O-00pa3HbIi KOMNEeHcaTop

Puc 3. Cxema O-o6pasHoro, netTneo6pa3HoOro KOMneHcaropa:

HO - HenoaBswmxHas onopa; CO — ckonb3suias onopa; DHap — HapyXHbI AnameTp TPyObl, MM;
b — paccTosiHMe Mexay cTeHKaMm KOMMNeHcaTopa o BHYTPEHHEMY AANAMETPY, MM;
LHO - pacctosiHne mexay kpasiMm HEMOABWMKHbLIX ONOP, MM.

b 28Dy Pa3mep KomneHcupyowaa
- / - KOMMneHcaTopa CNocoGHOCTb
— = = e D, mm DI, Mmm
HO Cco Cco HO
20 80
25 65-70
Ho 32 55
40 45
L+o

KomneHcupytowas cnocobHocTe O-06pa3HOoro koMmneHcatopa.

1.11.4. OCHOBHbIE NPUHLMIbI NPOKNaAKU TPyOONpoOBOAOB U3 NONUNpPONUeHa

TpybonpoBoabl crneayeT NpokKnaabiBaTb B MecTax 06ecneqymBalolLmMx nx 3amTy 0T MexaHMYecknx noBpexaneHuin
(waxTtax, wrpobax, kaHanax u 1.4.), NpM 3TOM O0J/IKHA 00ecneynBaTbCs BO3MOXHOCTb UX TEMMIOBOrO YAJIMHEHUS.
Mpn HEBO3MOXXHOCTUM CKPLITOM NMPOokKIaakm TpybonpoBOAOB UX CNeAyeT 3awmiarb OT MEXaHNUYECKMX MOBPEXAEHNIA
M OrHS.

MoaBoakM kK caHTexnpmubopam AonyckaeTcst MpokaabiBaTb OTKPbITO.

PaccTtosiHne mexnay Tpyb6amu 1 CTPOUTENbHLIMU KOHCTPYKLIMSIMU AOJIKHO ObITb HE MeHee 20 MM.

B mMecTax npoxoaa yepes3 CTPoUTENbHbIE KOHCTPYKLUMW CTEH W Neperopoaok, NoamnponuieHoBsie Tpyobl cneayet
npoknagpiBatb B GyTnspax niam runb3ax u3 metanna.

BHYTpeHHUIT guameTp rmab3bl JOMKEH BbiTb 60nblie Ha 20 — 30 MM HapyXHOro guameTpa NPOXOoAsiLEero B Hen
TpybonpoBoaa. ATOT 3a30p 3aMOJIHAETCSH MSArKMM HEropryYuM Martepmanom, ChocobCTBYOWMM CBOOOAHOMY
nepemMeLleHnio Tpyd6onpoBoaa, BA0SIb 0CcU. Kpai rmib3bl A0SIKEH BbICTYNATh 3a NPeAesibl CTPOUTESIbHOM KOHCTPYKLUMMN
Ha 30 — 50mmMm.

3anpelaeTcs pacnonaraTb B r’nfib3e CTbIKOBbIE COEAMHEHNS Kak Pa3bEMHOr0, Tak 1 He pa3bEMHOM0 xapakTepa.

B cnydae npoknagku TpyOOMNpoBOAOB B Cnoe 6GeToHa WM LeMeHTHO-Mec4YaHoro pacTtBopa 3anpeljaetcs
3aMOHONNYMBATbL Pa3bEMHbIE PE3LOOBLIE COEAMHEHUS.

1.11.5. Kpennenue PP-R Tpy6onpoBoaos

Mpn npoekTnpoBaHMn TpyboONpPOBOAbI PA3AENAIOTCS Ha OTAENbHbIE Y4YacTkM, MYTEM pacnpegesieHnst Toyek
XECTKOro kpensieHus. Takum o6pasom, NnpeaoTepaLLlaeTcs HEKOHTPOIMPYEMOE nepemMeLLeHne TpybonpoBoaoB U
rapaHTUpPyeTcs X HagexHas pukcaums. TOUKN XECTKOro KpernaeHms pacCcYnTbiBaOTCS U BbINOJIHAIOTCS C Y4ETOM
[EeNCcTBUS Cuil, BO3HUKAIOLLMX MPU pacLLUMpPeHn TpYOONPOBOAOB, a TaKXe AOMONHUTENbHbLIX HArPY30K.
CKOﬂb39ILLI,I/Ie nnn Hanpasngouwme KpenneHnsa AOJKHbI MO3BONAThL nepemMelieHns pr6b| B OCEBOM HanpasieHUNn,
ncko4vada npm 3ToM MmexaHmn4yeckme noBpexxgeHmnd pr6bl.

PaccTtosHme mexay CKonb3siWwmmMmn onopamMmm npu ropusoHTasnbHOM npoknagke TpybonpoBoAa onpeaensercsa no
[OCTy.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Ta6bnunua 10. PaccTtosiHne mexay onopamMmm B 3aBUCUMOCTU OT TeMnepaTypbl
BOAbI B TpyOOnpoBoae:

HomuHanbHbIV PaccTtossHue B MM

HapyXHbIW AnameTp

TPpyObl, MM 20°C 30°C 40°C 50°C 60°C 70°C 80°C
16 500 500 500 500 500 500 500
20 600 600 600 600 550 500 500
25 750 750 700 700 650 600 550
32 900 900 800 800 750 700 650
40 1050 1000 900 900 850 800 750
50 1200 1200 1100 1100 1000 950 900
63 1400 1400 1300 1300 1150 1150 1000
75 1500 1500 1400 1400 1250 1150 1100
90 1600 1600 1500 1500 1400 1250 1200
110 1900 1800 1700 1700 1600 1400 1400
125 2100 2000 1800 1800 1700 1600 1600

HenoaBuxHble onopbl HeoOXoAMMO pas3Melwatb Tak, 4ToObl TemMnepaTypHble WU3MEHEHUs1 ANVHbI ydacTka
TpyGonpoBoAa Mexay HUMW He MpPEeBbillany KOMMEHCUpYoLWein cnocobHOCTM OTBOAOB M KOMMEHCATOPOB,
pPacnosioXXeHHbIX Ha 3TOM y4acTKe 1 pacnpenensnncb NPOnopLMOHANIbHO X KOMAEHCUPYIOLWLE CNoCOBHOCTH.

B Tex cnyyasx, korga TeMnepatypHble UBMEHEHUS OIMHbI y4acTka TpybornpoBoaa NpeBbILLAaT KOMAEHCUPYIOLLLYIO
CNoCcoOBHOCTb orpaHmn4ymnBealoLLnMx ero afIieMeHToB, Ha HEM H606XO,£I,I/IMO YCTaHOBUTb JJ,OI'IOJ'IHVITeﬂbeIVI KOMMeHcarTop.
3anopHyio 1 Bogopa3bopHylo apmaTtypy BO u3bexaHue nepegaym mx Beca TpybonpoBoay HEOOXOOVMO XECTKO
3aKpensisiTb Ha CTPOUTESTbHbLIX KOHCTPRYKLUSIX.

1.12. MonTax PP-R Tpy6onpoBsoaos

TpaauUMOHHBIM CNOCOOOM COeAUHEHUs HaMOpPHbLIX TPYOGOMNPOBOAOB W3 MONMNPONUIeHa SABASIETCA CBapka,
3aK/Io4aloLLasaCs B HarpeBe aetanen 40 BA3KOTEKYHero COCTOSIHNSA, COEAMHEHMMN NX MO, HEKOTOPLIM AABJIEHNEM U
nocieaylowem oxnaxaeHum getanei 4o 06pasoBaHNs HEPa3bEMHOI0 COEAMHEHUS — CBAPHOrO LUBA.

Hanbonee 4acTto NPUMEHSIOLLMMCS METOLOOM CBapku SIBASETCS pacTpybHas cBapka, Npu KOTOPOW NPOU3BOAMTCS
CoeaVHeHNe KOHUOB TPY6 Yepes NPpoMEeXYTOUHYIO feTasb B pacTpyb.

1.12.1. CapouHbiit annapar

[na cBapky Tpyd NCMNONb3yeTCs KOMMIEKT CBAPOYHOro 060pya0BaHNS, B COCTAB KOTOPOro BXOOSAT:
» cBapoO4HbIi annapart (MowHocTb 1500 nnn 2000 BT)*;

» CMEHHbIe HarpeBaTenu;

» pesak ons pesku Tpyo*;

» MeTaJlNInY4eCcKnin HemMoaaH;

» NHCTPYKLMS NO NPUMEHEHMUIO.

* B 3aBMCUMOCTY OT MOJ,e/n CBapo4HOro 060pyA0BaHNS
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1.12.2. NoaroroBKka UHCTPYMEHTa

1. YcTaHoBWTb CBApOYHbI annapart Ha POBHOW MOBEPXHOCTN.

2. 3akpenuTb Ha CBApO4YHOM annaparte CMEHHble HarpeBaTeNin HYXHOro pasmepa C MOMOLLbIO CheuuanbHbIX
knoyeli. Hacaaku oonxkHbI NIOTHO NpUeraTb K HarpeBaTesibHOMY 3/1EMEHTY (HE0OX0AMMO CNeauTb 3a TeM, HYTOObI
NOBEPXHOCTb HACaA0K He BbICTynana 3a Kpan HarpeBaTesibHOro 9/1IEMEHTA).

3. NpoBepuTb YCTAHOBNEHHYIO TEMMNEPATYPY Ha annapaTte (Temneparypa ceapkm PP-R coctaensieT 260 —270°C).

4. BKNo4MTb CBAPOYHbIA annapar B ceTb (HanpsxeHne 220B) 1 NpoBepuTbL rOPUT NN CUTHANbHASA NaMnoyka.

5. B 3aBMCMMOCTM OT TEMMNEpPaTYypbl OKPYXXaloLLLEN Cpeabl HarpeB HarpesaTeibHOro anemeHTa anmtesa 10 — 15 MUHyT.
Paboyasa Temnepatypa Ha NOBEPXHOCTU AOCTUraeTcs aBToMmarndecku. Npouecc Harpesa 3akOHYEH, Koraa racHeT
Wnu 3aropaeTcs (B 3aBUCUMOCTM OT TUNa CBAPOYHOro annapara) 1amMrnoyvka KOHTPOosa TeMneparypbl.

[MepByto CBapKy peKOMEHAYETCS NPOM3BOAMTL YEPES 5 MMHYT NOC/E HarpeBa CBapoO4YHOro annapara.

(D"BHUMAHMUE:
CBapoy4Hble MHCTPYMEHTbI A0JKHbI coAepXaTbcs B UnuctoTe. NMpu Heo6Xx0AMMOCTU HapreBaTesiIbHYIO FTMJ1b3Y
M OOPH NPOYUCTUTb PaCTBOPUTEJIEM C MOMOLLbIO rpy6oii candeTku.

1.12.3. CBapka geTtaneu B pactpyo

Mpouecc pacTpybHOW CBapku BKIOYAET OAHOBPEMEHHbII HarpeB COedUHSAEMbIX AeTanei, TeXHONOrMYecKyio
BbIAEPXKY, CHATUE AeTanen ¢ Hacaaok, UX CONpsiXXeHne 1 nocrenylollee eCTeCTBEHHOE OxNlaxaeHne CBapeHHbIX
netanein. [na Kaxaoro Hapy>xHoro AguameTpa noaodpaHbl COOTBETCTBYIOLLME Napbl HACAA0K.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Mopsapok ceapku:

1. Ha cBapouHbIi annapaTt ycTaHaBIMBAIOTCA Hacadku COOTBETCTBYIOLLEro AnamMeTpa, npu 3TomM pabouve
NMOBEPXHOCTM HAcad0kK AOMKHbI ObITb 06€3XXMPEHbI aLLETOHOM UM BOAHLIM PACTBOPOM crnivpTa. B cnyyasax Hanvnaums
Ha HacaZKn OCTaTKOB MOIMMEPOB OT NPeAbIAYLLEN CBAPKN, HEOOXOOMMO NPOBECTN O4YUCTKY Paboumx NMOBEPXHOCTEN.
2. CBapOoYHbIl annapar noak/toyaeTcs K CeTU 1 0XMOAETCSA ero roTOBHOCTb K paboTe.

3. CooTBETCTBYIOLLANA TEXHOMOMMM TemMnepartypa ceapkmn ansa PP-R coctaBnsieT 260 — 270 °C.

4. Tpyba obpesaeTcsa nof NpsMbIM YriioM K ocu Tpybbl MpW NMOMOLLM crneunanbHoro pesaka. Ha Topue Tpyobl ¢
BHYTPEHHEN CTOPOHbI CHMMaeTcsa dacka nog yrnom 30°

5. KoHel, Tpybbl 1 pactpyd duTuHra nepen cBapkor npu HeoOXOOMMOCTMN OYMLLAIOTCS OT BAaru, Nbiiv U rpsasmn m
0b6e3xnpmBaloTcs.

6. Ha Tpyby HaHOCUTCS MeTKa Ha pacCTosiHUN, PpaBHOM ryOunHe pacTpyba nnac 2 MMm.

7. KoHub! oeTtanen, oCeBbIM NepeMeELLLEHMEM, He Bpalliad, NaaBHO BBOOATCHA B HACaKM.
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8. BboloepxunBaeTcs pernaMmeHTMpPOBaHHOE BPEMS NPOrpeBa A0 BA3KOTEKYYEro COCTOsiHUS (cornacHo Tabnuue 11).
9. Jetann cHAMalOTCA C Hacanok, 1 B TedeHnn 1 — 2 cekyHp, conpsiraioTcs gpyr ¢ apyrom. Npu aTon onepauuun
He [OonyckalTCs BpallaTefbHble ABUXEHUS AeTaneli OTHOCUTENbHO APyr Apyra, BO3MOXHA nullb Hebonbluas
KOPPEKTUPOBKA OKOHYATENIbHOIO PACMONIOXEHNS AeTanern B KOHEYHOW CTaanm CBapKu.

10. OxnaxaeHne CBapHOro CoOegHeHUs 1 AeTanemn Npom3BoaUTCS ECTECTBEHHbLIM MYTEM.

[ns apMMpoBaHHbIX antoMUHMEM MONINNPONUIIEHOBBLIX TPYD nepen, CBapKon KOHeL, TPyObl 3a4MLLIaeTCs 3a4NCTKON,
npyv 3TOM NPONCXOANT CHATUE TOHKOIrO NOJIMMEPHOro Cosi BMecTe ¢ Gonbron. B pesynbsrare 3Toro noayyYmBLUIMACS
HapYXHbI guameTp Tpybbl AO/KEH COOTBETCTBOBATh B Npeaesiax A0NyCkOB CTaHAAPTHOMY Hapy>XHOMY auameTpy
JAaHHOro Tunopasmepa.

(W"BHUMAHMUE:
¢ Mpu pa6oTte, B cniy4ae He06X0AUMOCTU, CMEHHbIe HarpeBaTesiv O4YMLLLAIOTCS OT HaJIUMLUero matepuana;
¢ nnqa obecneyeHns KaYeCTBEHHOrO CoegMHEeHUs oeTanei, cneayeT usdberatb NOBPeXAeHUS NOKPbITUA HACa[0K;
eKaTeropuyecku 3anpeliaeTtca oxjaxaaTtb npubop BoAoil, WHaYe MOryt ObiTb WCMOPYEHbI
TepMOCOMNPOTUBIIEHUS.

Tabnuua 11. TexHonoruyeckue napameTpbl pacTpyoOHoOI cBapku aetanen ns PP-R
(temnepartypa okpyxatouwiero sosgyxa 20 °C)

HapyXHbii AnvHa Bpemsa

AvameTp TpyGbl,  cBapHoro Harpeea conpspkeHus oXNaxXaeHus
MM relBLey Ll peTanei, ¢ peTanei, ¢ AeTanei, MUH
16 13 5-8 2

20 14 6-8 4 2

25 15 7-11 4 5

32 16,5 8-12 6 4

40 18 12-18 6 4

50 20 18 -27 6 4

63 24 24 - 36 8 6

90 29 40-60 8 8

110 35 60-80 10 10

125 40 80-100 14 14

CBapka TepMOniacToB COMPOBOXAAeTCs 00s3aTesibHbIM BblOaBNMBaHMEM B MeECTe CBApHOro LBa pacnsjasa
MaTtepwuana, Ha3blBaeMoro «rpatom». [pn pacTpyOHOI cBapke rpaT BbIXOAMT Ha HaPYXXHYIO NMOBEPXHOCTb TPYObl 1
BHYTPEHHIOIO MNOBEPXHOCTb COeAMHUTENIbHON AeTanu.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.13. UCMNbITAHUA TPYBONPOBOAOB

1.13.1. CuctemMbl BOOOCHa0OXeHUus

CunctemMbl BHYTPEHHEr0 XON0AHOIO U ropsivero BOAOCHAOXEHUS AOMKHbI ObITb MCMNbITaHbl FTNMOPOCTATUYECKUM NN
MaHOMEeTPUYEeCKMM MeToaoM ¢ cobnoaeHmnem TpebosaHunii FTOCT 24054-80, FOCT 25136-82 1 HacToALLMX NpaBu.
BennunHy npoGHOro AaBfieHUs Npu rMApPOCTaTUH4ECKOM METOAE WCMbITaHUS CneayeT NpuHuMarb pasHou 1,5
BeJINYMHbI N3ObITOYHOIO paboyero AaBieHus.

MmppocTatnieckne m MaHOMETPUYECKNE UCMbITAHUS CUCTEM XONOAHOIO W ropsiYero BOAOCHAGXEHUS OO0MKHbI
NPOV3BOANTLCA A0 YCTAHOBKM BOAOPA300OPHOM apMaTypbl.

BblaepxaBLIMMM UCNbITAHUSE CHUTAIOTCS CUCTEMbI, €Cn B TedeHne 10 MUH HaxoXaeHus nog, NpobHbIM AaBfieHUEM
npu rmapocTaTMieckoM MeToae UchbiTaHUi He 0OHapyXXeHo naaeHus nasneHnsa 6onee 0,05 MMa (0,5 krc/cm?) n
Kanenb B CBapHbIX LLBaX, TPy6ax, pe3bb0oBbiX COEAMHEHUSIX, apMaType N YyTeUku BoAbl HEPE3 CMbIBHbIE YCTPOMCTRA.
Mo okoHYaHMN UCMbITAHUI MMAPOCTATUYECKMM METOAO0M HeoOX0AuMO BbINYCTUTb BOOY U3 CUCTEM BHYTPEHHENO
XOJIOAHOMO M ropsivero BOAOCHaAOXEHWS.

MaHoMeTpuyeckme ucCnbITaHNS CUCTEMbI BHYTPEHHErO XOJIOAHOMO W ropsidero BOAOCHAOXeHWa cnepyer
NnPoOmn3BOANTL B CIEOYIOLLEN NOCNeA0BaTEIbHOCTH:

* CUCTEMY 3aM0fIHUTb BO3AYyXOM NPOOHbLIM N36bITOYHBLIM AaBneHnem 0,15 MMMa (1,5 krc/cm2);

+ Npy oBHapyXeHUn OedeKTOB MOHTAXa Ha CHyx ClefyeT CHU3UTb OaBfeHne 00 aTMOCHEPHOro U yCTPaHUTb
nedexTbl;

*+ 3aTeM CMCTeMy 3anofiHUTb Bo3ayxom aaeneHmem 0,1 MIMa (1 krc/cm?),

+ BblaepXxarb ee nog NpoObHbIM AABNEHNEM B TEHEHNE 5 MUH.

Cuctema npusHaeTcs BblaepXaBLlen UcnbiTaHne, eciiv Npu HaxoXAeHun ee nog, NPoBHbLIM AaBleHneM nageHue
nasneHns He npesbicnT 0,01 MMa (0,1 krc/cm?).

1.13.2. Cuctembl oTonneHvsa

McnbiTaHne BOOSIHBIX CUCTEM OTOMJIEHUS U TEMOCHABXEHNS O0/MKHO NPOM3BOAUTLCS MPU OTKITIOYEHHbIX KOTiax
M pacLUMpUTESNIbHbIX COCyaax rmapocTaTtnyeckum MeToooM AaBieHueMm, paBHbiM 1,5 paboyero gaBneHus, HO He
meHee 0,2 MIMa (2 krc/cm2) B caMoi HUXKHEN TOYKE CUCTEMBI.

Cucrtema npusHaeTcs BbiAEPKABLUEN UCNbITAHWE, ECNIN B TEHEHNE 5 MUH HAXOXAEHMS ee NoL NPODOHLIM AABEHVEM
nageHuve gaeneHus He npesbicuT 0,02 MIMa (0,2 krc/cM?) n OTCYTCTBYIOT TEYM B CBAPHbIX LLBAX, TPyOax, pe3b0b0oBbIX
COoeNHeHUsX, apMatype, OTONNTENbHbIX NpMbopax 1 06opya0BaHNN.

BennunHa npoGHOro pJaBneHuMss Npu rmopocTtatMi4eckoM METOAE WCMbITaHUS ASIS CUCTEM  OTOMJIEHUS W
TENNOCHAOXEHUS, MPUCOEAMHEHHbBIX K TEMIOLEHTPaNsaM, He A0 KHA NPEBbLILLATL NPeaenbHOro NPobHOro AaBneHus
011 YyCTAHOBJ/IEHHBIX B CUCTEME OTOMUTENbHbLIX NPUOOPOB N OTONUTESNIbHO-BEHTUASILLMOHHOMO 060pYA0BaHMS.
MaHomMeTpuyeckme WCMbITaHUS CUCTEM OTOMJIEHMS U TensIoCHAaGXeHUsT COOTBETCTBYIOT MaHOMETPMYECKMM
WUCMbITAHUSIM CUCTEM BHYTPEHHEr0 XONOAHOIMO W ropsiYero BOAOCHAOXEeHMss U MNPOoM3BOAATCA B TOW Xe
nocnenoBarenbHOCTY (MyHKT 8.1).

Cuctembl NaHeNbHOro OTOMJIEHUS! A0JIKHbI ObITb UCMbITAHbI, KAk NPaBuIo, r’MAPOCTaTUYECKUM METO0M.
MaHoMeTpuryeckoe ncnelTaHMe AonyckaeTcs NPoOM3BOAMTE MPU OTPULLIATENIbLHOM TEMNEPATYPe HapyXXHOro BO3ayxa.
mppocTatnyeckoe UCMbITaHME CUCTEM MAHENLHOINO OTOMJIEHUS AOKHO NPOM3BOAUTLCS (A0 3a4eNKN MOHTaXHbIX
OkoH) pasneHnem 1 MMa (10krc/cm2) B TedeHue 15 MUH, Npy 9TOM NafeHue OaBneHus OornyckaeTtcs He foree
0,01 MIa (0,1 krc/cm?).

[lns cnctem naHenbHOro OTOMNEHUS, COBMELLEHHbIX C OTONUTENbHLIMU NPUBopaMu, BENMYMHA NPOOBHOro AaBneHns
He 40J1XKHa NpeBbIWaTh NpeaesibHoro NPoObHOro AaBneHNs 41 yCTaHOBIEHHbLIX B CUCTEME OTOMNUTESIbHbLIX MPUOOPOB.
BenuunHa npobHOro AaBneHns CUCTEM NaHEesIbHOro OTOMJIEHWS, NMAPOBbIX CUCTEM OTOMJIEHUS U TEMOCHABXEHNS
npY MaHOMETPUYECKMX UCMbITaHUAX AoJKHA coctaenaTtb 0,1 Mla (1 krc/cm?). NMpoJgomKNTENBHOCTE UCTIbITAHNS
-5 MuH. MapgeHne naBneHns OonxHo ObiTb He 6onee 0,01 MMa (0,1 krc/cm2).

Cuctema Npn3HaeTcs Bblaep>KaBLLUEN UCMblITaHWE AaBIEHNEM, ECNU B TeYeHne 5 MMH HaxoXaeHWs ee NoA, NPoOHbLIM
naBfieHneM nageHue agaesneHus He npesbicut 0,02 MMa (0,2 Krc/cm?) n OTCYTCTBYIOT TeYM B CBAPHbIX LWBaxX, Tpybax,
pe3b00BLIX COEANHEHMUSAX, apMaType, OTONUTENbHbIX MPUBOopPax.
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1.14. U3onguma TpyoonpoBoaoB

Tennonsonauusa

TPybonpoBOaOB

BOJOCHAOXEHUS1  BLIMOMHAETCA B COOTBETCTBMM C  TpeboBaHWSMU
Cn 61.13330.2012 «TennoBas wu3onsiumss 0OOpPyaoBaHMS M TPYyOOMPOBOAOB». AKTYyanM3MpPOBaHHAas penakumns
CHwull 41-03-2003. Mpn MOHTaXe CUCTEM XONOAHOrO0 BOAOCHAOXEHMS HEOOXOAMMO 3alnTUTL TPYOONPOBOAb! OT
obpasoBaHus koHaeHcata. OnpegeneHne BeNMYnUHbl MUHUMAbHOWM TOMLWLMHbI U30A9LMM A5 NOAMNPONUIEHOBbIX

TPyd MOXHO Npon3BecTu no Tabanue 12:

Tabnunua 12. PekomeHgaumm no n3onaumm TpyoonpoBoaoB C NPUMEHEHNEM
MaTepuanoB N3 BCMIEHEHHOro NnonnmatuneHa dHeprodnekc.

D Hap. MoHTax B cTtpouTenbHov | MOHTaX B CTPOUTENIbHON
TPYyGbI Cdepa npumeHeHus (OULELEE WL EILE KOHCTPYKUMM (n3onauns KOHCTPYKUMU (n3onauns
’ (M3onsumsa B Tpy6kax no 2 m)
MM B TpyGKax no 2 m) B 6yxTax no 10 m)
Tpy6ka SHeprodnekc Cynep Tpybka SHeprodpnekc Cynep
OTonnexHne Tpy6ka Sueprodnekc Cynep 18/13-2 NpoteT-K 18/9-2 Mpotexr-K 18/4-10
Tpybka Sueprodnekc Cynep Tpy6ka SHeprodnekc Cynep
" Fopsyee BogocHabxeHne Tpy6ka Sueprodnekc Cynep 18/9-2 MpoTexT-K 18/9-2 NpoTekT-K 18/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprocdnekc Cynep
XonopHoe BogocHabxeHune Tpybka SHeprodnekc Cynep 18/6-2 MpoTexT-C 18/6-2 MpoTekT-C 18/4-10
XonopocHabxeHue Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
(+5°C - +7°C) TpyGka Sneprodnskc Cynap 18/9-2 Mporext-C 18/9-2 MpoteT-C 18/4-10
Tpy6ka 3Heprodnekc Cynep Tpy6ka SHeprocdnekc Cynep
OTonnexHne Tpybka SHeprodnekc Cynep 22/13-2 MpoTexT-K 22/9-2 NpoTekT-K 22/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
Fopsyee BopocHabxeHne Tpybka SHeprodnekc Cynep 22/9-2 MpoTexT-K 22/9-2 NpoTeT-K 22/4-10
20 T
pyb6ka SHeprodnekc Cynep Tpybka SHeprodnekc Cynep
XonopHoe BogocHabxeHune Tpybka SHeprodnekc Cynep 22/6-2 MpoTexT-C 22/6-2 MpoTeT-C 22/4-10
XonopocHabxeHune Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
(+5°C - +7°C) Tpy6ra Sneprodnekc Cynep 22/9-2 MpotekT-C 22/9-2 MNpoTekT-C 22/4-10
Tpy6ka 3Heprodnekc Cynep Tpy6ka SHeprocpnekc Cynep
OTonnexHne Tpybka SHeprodnekc Cynep 25/13-2 MpoTexT-K 28/9-2 NpoTeT-K 28/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
Fopsyee BogocHabxeHne Tpybka SHeprodnekc Cynep 25/9-2 MpoTekT-K 28/9-2 NpoTeT-K 28/4-10
25
Tpy6ka SHeprodnekc Cynep Tpybka SHeprodpnekc Cynep
XonopHoe BogocHabxeHune Tpybka SHeprodnekc Cynep 25/6-2 MpoTexT-C 28/6-2 MpoTekT-C 28/4-10
XonopocHabxexue Tpy6ka SHueprodnekc Cynep Tpy6ka dHeprodnekc Cynep
(+5°C - +7°C) TpyBka Sueprognexc Cynep 25/9-2 NpoTekT-C 28/9-2 MpoTekT-C 28/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprocpnekc Cynep
OTonnexHne Tpybka SHeprodpnekc Cynep 35/13-2 MpoTexT-K 35/9-2 NpoTeT-K 35/4-10
Tpy6ka SQHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
Fopsyee BopocHabxeHne Tpybka SHeprodnekc Cynep 35/9-2 MpoTekT-K 35/9-2 NpoTeT-K 35/4-10
32
Tpy6ka SHeprodnekc Cynep Tpybka SHeprodpnekc Cynep
XonopHoe BogocHabxeHune Tpybka SHeprodpnekc Cynep 35/6-2 NpotexT-C 35/6-2 Mporekr-C 35/4-10
XonopocHabxexue Tpy6ka Sueprodnekc Cynep Tpy6ka SHeprodnekc Cynep
(+5°C - +7°C) TpyGka Sueprodnexc Cynep 35/9-2 MpoTtekT-C 35/9-2 MpoTekT-C 35/4-10
OTonnexHne Tpybka SHeprodnekc Cynep 42/20-2 TIPS SREPTEHIEE Chey
42/20-2
Fopsyee BogocHabxeHne Tpybka SHeprodnekc Cynep 42/9-2 Zg}g_'(; Sweprodnekc Cynep
40 Tpy6ka SHeprodnekc Cynep
XonopHoe BogocHabxeHune Tpybka SHeprodnekc Cynep 42/9-2 42/9-2
XonopocHabxeHune Tpy6ka SHeprodnekc Cynep
(+5°C - +7°C) Tpybka SHeprodnekc Cynep 42/9-2 42/9-2
OTonnexHne Tpybka SHeprodpnekc Cynep 54/20-2 TPl SHEITEHIEE Chey
54/20-2
Fopsyee BogocHabxeHne Tpybka SHeprodnekc Cynep 54/9-2 ;Z}g_'(; Sweprognekc Cynep
50 Tpy6ka 3 C
XonopHoe BogocHabxeHune Tpybka SHeprodpnekc Cynep 54/9-2 52}’9_'(: PRI YR
XonopocHabxeHune Tpy6ka Snepropnekc Cynep
(+5°C - 47°C) Tpy6ka dueprodnekc Cynep 54/9-2 54/9-2
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OTonnexve Tpybka SHepropnekc Cynep 64/20-2 O EHEFTEHIEE Gy
64/20-2
T
lopsivee BogocHabxeHve Tpy6ka SHeprocdnekc Cynep 64/9-2 65733 Sneprodnexc Cynep
63 Tpy6bka i C
XonogHoe BogocHaGxeHne Tpy6ka SHeprodnekc Cynep 64/9-2 62}193 MR e CED
XonopocHabxeHve Tpybka SHeprodnekc Cynep
(+5°C - +7°C) Tpy6ka SHeprocdnekc Cynep 64/9-2 64/9-2
MprMepHbI pacxop, knes:
O6bekT MpyMepHbIn pacxopn, 1 nuTpa knes
Toy6KM TONLIAHON 6 MM «[NonepeyHble Wwabl ~ 1800 M,
2y = MpoponbHbie webl ~ 200 m»
CoeauHeHve
wsoB Kneit Sreprognekc 0,5; 0,9, 2,8 1. | Tpy6ku TonuumHoi 9 Mm «MonepeuHble ekl ~ 1350 M,
nsonauun MpoaonbHble Wwabl ~ 150 m»
o «[NonepeyHble wabl ~ 500 M,
T WemULHE T MpoaonbHble Wwabl ~ 100 m»
o «MonepeyHble wabl ~ 300 M,
TpyGKM TOAUWMHOV 20 MM MpoaonbHbie Wabl ~ 80 M»
JleHTa apmMypoBaHHas
Eggﬁ””e““e camokneoLascs Heprodnekc MpUMEpHbI PACX0/ NEHTbI: ANHA MPAMbIX Y4aCTKOB
naonaumm 48mm x 50m cepas; 48Mm x 25m TPy60npoBoAa YMHOXWTb Ha KO3 PULMEHT 1,2
KpacHas; 48MmM x 25M CuHsIs
CoepnnHenve
Eu%%ﬂBoanb'x 3axumbl MpuMepHbI pacxon: 3-5 3aXMMOB Ha 1 MOroHHbIN METP N3onaLMK
n3onsuum
MpumevaHue:

TonwmHa Tennon3oNsUMOHHOIO CNos U3  u3penuin  «3Heprodrnekc» Mapku «Cynep» 6e3 MNOKPbITUS B
TENNONIONSALUMOHHBIX KOHCTPYKUMSAX Oas obopyaoBaHWs UM TPybOMpPOBOAOB, PACMOJSIOKEHHBLIX B MOMELLEHUN
paccunTaHa ansa crenyllmMx ycnoBuin. PacyeTHas Temnepartypa TEnoHOCUTENs AN TeMnepaTypHoro pexuma
TennoBbix ceteirn 95 °C -70 °C, ons ropsdero BogocHabxeHus 70 °C, ons xonogHoro BogocHatxeHus 10 °C.
Temnepatypa B nomeleHun 20 °C, oTHocuTenbHas BAaxHoCTb Bo3ayxa 70%. HYucno 4yacos paboThl B rog, — MeHee
5000. Tennonsonaums Ucnonb3yeTcs 6e3 MeTanIM3npPoBaHHONO NOKPbLITUS.

1.15. TpaHcnopTupoBaHue u xpaHeHmne PP-R Tpy0

CornacHo CI1 40-101-96 TpaHcnopTupoBaHMe, MNorpyska W pasrpy3ka MoJIMNPONUIEHOBLIX TPYO AOJKHbI
NpPOBOAUTLCA MPK Temnepartype Hapy>XHOro Bo3ayxa He Huxe -10 ‘C. Mx TpaHcnopTupoBaHue npu Temneparype
0o — 20 °C ponyckaeTcsi TONbKO NPV NCMOJIb30BaHUM CreLmManbHbIX YCTPONCTB, o6ecneymBatowmx pukcaumio Tpyo,
a Tak>Xe NPUHATUM 0COBbIX Mep NPEeaOCTOPOXHOCTH.

TpyObl U cOoeanHUTENBHBIE AeTann HeobxoaMMOo obeperatb OT yAapOB U MEXaHNYECKUX Harpy30K, a X MOBEPXHOCTY -
OT HaHeceHus uapanuH. Mpu nepeBo3ke Tpybbl M3 PP-R Heobxooumo ykiaablBaTb HA POBHYIO MOBEPXHOCTb
TPaHCMNOPTHbLIX CPEACTB, MPEefoXPaHss OT OCTPbIX METANINIMYECKUX YITIOB U pebep nnatdopMbl.

Tpybbl U coegnHuTenbHble aeTtanu n3 PP-R, goctaBneHHble Ha 0ObLEKT B 3UMHEE BPEMS, Nepes, UX NPUMEHEHNEM
B 34aHM1AX A0JIXKHbI ObITb NPeABapUTESIbHO BblAep XKaHbl NPWY NOJIOXUTENbHOM TeMMepaType He MeHee 2 4.

TpyO6bl A0JKHBI XPAaHUTLCS HA CTENNIaXax B 3aKPbIThIX MOMELLLEHMSX UM NoA, HaBecoM. BbicoTa wtabens He JomkHa
npesbilaTh 2 M. CknaampoBaTtb TpyObl U COeANHUTENbHbLIE AeTanu crnenyeT He bnuxe 1 M OT HarpeBaTesibHbIX
npubopoB.

1.16. TpeOoBaHuUs NO TeXHUKEe 6Ge30nacHOCTU

Mpun KOHTaKTe C OTKPbITbIM OrHEM MaTepuan Tpyd ropuT KOMTALWMM niamMeHem ¢ obpal3oBaHMEM pacriasa n
BbleNeHneM yrnekmcnoro raza, napoB BoAbl, HenpeaesbHbIX YrNeBoA0POA0B 1 ra3000pa3HbIX NPOAYKTOB.

CBapKy pr6OCOG,EI,I/IHVITeJ'IbeIX ,u.eTane|7| csieayet npomn3BognTb B MpoBeTprBaeMOM NMoOMeLLEeHNN.

Mpwn paboTe co cBapo4HbIM annapaTomM cnenyeTt cobnioaaTb Npasuna padoTbl C 3NEKTPOUHCTPYMEHTOM.
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1.17. HopmaTuBHbIE CCbIJIKN

-h

. FOCT 32415-2013 «Tpy6bl HAaNOPHbIE U3 TEPMOMNIACTOB N COEANHUTENbHbIE AeTanu K HUM AS1sl CUCTEM
BOJOCHAOXEHUS U OTOMJIEHUS.

.TOCT P 53630-2015 «Tpybbl HAaNOpPHbIE MHOIOC/IOMHbIE AJ11 CUCTEM BOAOCHAOXEHUS 1 OTOMNEHUS».

. CN 60.13330.2020 «OTONNEHnEe, BEHTUAALNS 1 KOHANLMOHNPOBAHNE.
AkTyanmnaupoBaHHas pegakumsa CHull 41-01-2003».

. CMN 60.13330.2020 «BHyTpeHHWI1 BOOONPOBOA 1 KaHanmM3aums 3aaHuin.
AkTyanuaupoBaHHas pegakumsa CHull 2.04.01-85%».

. CN 73.13330.2016 «BHyTpeHHME CaHNTapPHO-TEXHUYECKNE CUCTEMbI 3AAHUIA.
AxkTyannaupoaHHasa pegakums CHull 3.05.01-85».

. CMN 61.13330.2012 «Tennoeas naonsaums o6opynoBaHns n TpybonpoBoaoB».
AkTyannamnposaHHas pegakums CHull 41-03-2003.

. TY 2248-002-16965449-2016 «Tpybbl HANOPHbLIE U COEANHUTESNbHBIE AeTaNN K HUM U3 NosinnponuieHa
paHgomcononmmepa (PP-R/PP-R-GF/PP-R)».

. TY 2248-001-16965449-2016 «TpyObl HAMOPHbIE U3 NONAMMNPONUIEHA PaHAOMCOMNONMMEpPa apMUPOBaHHbIE
CTEKI0BOJIOKHOM (PP-R)».

. TY 2248-003-16965449-2016 «Tpybbl HANOPHLIE N3 NOAUMPONUIIEHA PaHAOMCONMNONMMEpPa,
apMunpoBaHHble antoMmuHmem (PP-R/AI/PP-R)»

© 0O N o a » ON

NMPUNOXXEHMUE 1 (CMMPABOYHOE)

Xnmuuyeckasi CTOMKOCTb TPYyO U coeanHUTENbHbIX aeTtanei ns PP-R
(no panHbiM DIN 8078)

CumeBonbi , ONUcbiBalOLne Xxmmmyeckmue
KOHUEeHTpauun:

VL — koHueHTpaumsa meHee 10%;

L — koHueHTpauns 6onee 10 %;

GL - HacblLWweHHbI pacTeop npu 20°C;
H — koMMepyeckas OLEeHKa;

TR — TeEXHNYEeCKn Yyncras.

YcnoBHble 0603Ha4YeHus:

C - cT0ek;

YC — yCNnoBHO CTOEK;

HC - He cToek;

— — HeLOCTaTO4YHO NHGOPMaLMN.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Xumunyeckas Xumunyeckas
ArpeccusHas cpepa f:::::' CTOMKOCTb ArpeccuBHas cpeaa TK:::::' CTOIKOCTb

20°C |60°C [100°C 20°C |60°C [100°C
AueTtanbrupg, TR |YC| — | — LUnknorekcaHoH TR |YC| C | —
AuetodeHOH TR c|C| — LUunknorekcaHoH TR |YC|YC| HC
AHruapua yKCycHom TR cl—| — AHTndpus H C |HC| C
K-Tel Xnopwupg cypbmsbl (IlIl) | 90% | C | C | —
z:‘;‘é‘:;a" KT, TR | C |yc| HC | |A6nounas k-Ta L |clc| =
YKcycHas K-Ta, . f6n04Has k-Ta GL [C|C| —
pa3bas. 40% | C | C| — ?OGpnTcz)q)Hoe BUHO H clel —
AueToH TR Cl|l=| =
KncnoTtHbiNn Llapckas Boaka H c|c|C
aLeHTAHrMapNA 40% | C | C | — MblWbSKOBas K-Ta 40% |[C | C | —
AKPpUAOHUTPUAN TR c lyc| — MbilwbsAKOBasa K-Ta 80% | C | C |YC
AavnuHoBas K-Ta TR |[C|C| — M'mppokcnp 6apus GL |[Cc|C| C
Boaayx TR |[C|C| C Conun 6apus GL |[c|Cc| C
Kesacubl Me - Me Il GL |[Cc|C| — AKKgMyﬂﬂTopHaﬂ H clel =

= K-T
2222::_3“” cnupr, 96% | c | c | — o ’ clel e
KBacubl TR c|C| — Anbperunpg, GL clc| —
Xnopwua anioMmMHuUS GL |Cc|C| — gZHeac;n6eH3MH- 82%9009/ ve el He
Cynbdart anioMmumHuns GL c|C| —
AHTapHaga K-Ta GL CcC | C| — Benson TR |YC|HC| HC
JByaMUHO3TaHON TR |C | —| — Benaunxnopua TR |YC| —| —
AmMmmMuack, ras TR c|C| — Bypa L c| C| —
AMMMaK, Xuak. TR |[C|C | — EepHanikiTa GL |[c|C | C
AHUNVH TR cl—| — Bpom TR |HC|HC| HC
AMMMak, Boaa GL cle | — Mapbl 6poma Bce |YC|HC| HC
AueTat aMMOHUS GL |[Cc|C| — BytapueH, ras TR |YC|HC| HC
Kap6oHaT aMMoHU$ GL |[c|cCc| — byraH (2) avon (1,4) | TR | C | C | —
Xnopua aMmMoHus GL | C — ByTranauon TR |C|C| —
dTopun ammoHus L clc!| — BytaHTtpuon (1,2,4) TR c|C| —
HuTpaT aMmMoHUS GL |[c|cCc| C ByTtuh (2) anon (1,4) | TR | C | —| —
docdat ammoHus GL |[Cc|C| C Bytunauerar TR |YC|HC| HC
CynbdaT aMMOHUS GL clc!| c ByTunosbii cnupT TR C |YC| YC
AMunaueTaT amuna TR |yc|Cc | — BytungeHon GL |[C|—| —
AMUNOBLI/ cnnpT TR |C|—| C Bytunderon TR |HC|—| —
AHWIVH TR lyclc | — ByTuneHrnmkonb 10% | C |YC| —
ByTunneHrnunkonb TR C|—| —

;:ﬂﬁz:gopwn GL cyC| = ByTuneH, Xnaokui TR |YC| — | —
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PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

o Xnmuyeckas o Xnmuuyeckas
OHLLEH- . OHLIEH- -
ArpeccuBHas cpepa e CTOUKOCTb ArpeccuBHas cpepa - CTOUKOCTb
20°C|60°C|100°C 20°C|60°C|100°C
(o) — —
MoHookcup, Bee |Clc | — Kpe3on >90% | C
yrnepoaa LnknorekcaH TR C|—|—
Cepoyrnepogs, TR |HCIHC|HC | |j1yknorekcanon TR C |YC| —
Fmapokcma HaTpua 60% |C | C | C LiIMKknorekcaHoH TR |YC|HC|HC
Xnopanb TR c|C|— JeKkcTpuH L clc| —
XnopaMuH L Cl—|— Moko3a 200 ([C | C | C
XnopastaHon TR C|C|— 1,2 puamnHaTaH TR cC|C|—
XnopHoBaTtas K-Ta 1% C [YC|HC LANXN0pyKCycHas m lvel |
XnopHoBaTtas K-Ta 10% | C |YC | HC K-Ta
o (o)
XnopHoBaTas K-Ta 20% | C |HC|HC | |OuxnopykcycHas 50% | c | c | —
Xnop 0,5% |YC| — | — K-Ta
Xnop 1% |HCI|HC|HC Ouxnopb6eH3on TR YC| — | —
Xnop GL |YC|HC|HC ﬂwﬁn_ozp:;wneH TR lvel — | —
Xnop, ras TR |HC|HC|HC ’ ’
Xnop, soaa TR |HCclHC|HC AnsenbHas cma3ka H C |YC| —
XnopykcycHas k-Ta L c|lc|— | |AusTnnamux LIEE R el
Xnop6eH3on ™R lvel—| — Onatnnosbin acpup TR C |YC| —
Xnopodopm TR |vclHelHe Ournukonesas K-Ta GL c|C | —
OvnrekcundTanar TR C |YC| —
XnopcynbpoHoBas TP |HCc|HC|HC B
Kucnora OunsookTundrtanar TR C |YC
XpomoBas kucnorta 40% |YC|YC|HC| |Aunsonponunoseli TR |vclHe! —
XpomoBasa kucnorta/ 15\35\ HclHe | He o¢up
cepH.KkMcnorta/sBoaa 50% OumeTnndopmamung TR CcC|C | —
KpoTOHOBLIV TR C OnmetnnamumH 100% | C | — | —
anoaeruva, Ov-H 6yTunoBbin TR lvel — | —
JInmoHHas k-Ta VL [C|C|C adwup
JInMoHHasg K-Ta VL c|c|C OvHoHundTanar TR C |YC| —
Nopoackow ras H cC|—| — AuokTtundTanar TR C |YC| —
v v TR |YC|YC| —
KoKoCOBbI XUPHbINA TR c lyel — AdunokcaH c|YC
cnupT NMuTbeBag Boaa TR c|Cc|C
Kokocosoe macno TR C|—|— STaHon L clc| —
KoHbsak H cC|C | — 0
OT1aHon + 2% 96% | C | — | —
Xnopug megm (1) GL c|C | — Tonyona
Unanng megm (1) GL CcC|C | — dTunauerart TR C |YC|HC
Hutpat meau (ll) 30% |[C|C | C OTUNOBLIV cNUpT TR c|C | C
Cynbdart megu GL cC|C | — OTtunbeH3on TR |YC|HC|HC
Kykypy3Hoe macno TR C |YC| — STunxnopug, TR |HC|{HC|HC
XnonkoBoe Macio TR c|C | — dTuneHanamMuH TR c|C| —
Kpeson 90% [C | C | — OTUNEHIrNNKONb TR c|Cc | C

Xnmunuyeckas Xumuuyeckas
ArpeccuBHasi KoHueH- R ArpeccuBHas KoHLeH- eronKoern
cpepa Tpauus cpepa Tpaums
20°C|60°C| 100°C 20°C|60°C| 100°C
KpemHedTOpUCTO- N3onponun TR c|Cc| C
BOAOpOAHasN 32% |C|C | — KepocuH H C |YC| HC
Kucnorta a-oKcunponuHoBas
dopmanbaerug, 40% |C|C | — Kucnorta 90% | C|C| —
MypaBbuHasq 10% clclvye JlaHonuH H Cc |YC| —
Kucnorta AueTaTt cBMHLA GL C | C | HC
MypaBbuHas 85% | C |yc| HC | |JleHsiHOe macno H c|c| C
knucnora CmasouHble macna | TR C |YC| HC
®pykTo3a - cic|cC Xnopua marHus GL c|Cc| C
®dpykTOoBbIE coxvm H c|c| C MmapokcmkapBoHaT aL ¢ el ne
dypdypunosbiii TR c lvel — MarHus
cnnpT Conun maruums GL c|C| —
Kenatu Lo c,c c CynbdaT marHus GL c|c| c
nioko3a 20% c|Cc| C MeHTon TR c lve| —
FnuuepuH TR c|C| C MeTaHon TR cle!| —
E’;z;g’;:“a" 30% | C|YC| — | |MeTtanon 5% | C|C]|YC
T . MeTunaueTtar TR c|C| —
onneHb@ H YC| — | — MeTunnamuH 32% cC|—| —
KUBOTHBIM NP MeTunGpomu TR |HC|HC| HC
HCI/HMO 75%/25% HC|HC | HC ——rti
3 MeTtunxnopup, TR HC|HC| HC
lenTtaH TR C |YC| HC
MeTUNnaTUNKeTOH TR c |YC| —
FekcaH TR C |YC| —
r PtyTb TR c|C| —
ekcanTpnon TR c|C| — Conun ptytn GL c|C| C
(1.2, 6) M H c|Cc| C
MmapasuHrugpart TR C|l—| — onIoKo
drTopoBopoponHana MuHepanbHas H c|Cc| C
40% C |YC| HC BO4A
Kucnorta M cle!l e
CongHaga kucnorta 20% c|C| — Menacca R clvel ¢
CongHaga kucnota [20—36%| C |YC| YC oTopHoe Enacno
MpupogHbIn ras TR C|—| —
dTopucro-
BOAOPOAHAS 40% |Cclc| — Conwn Hukens GL C |[HC| —
KMCNnoTa A30THaq kK-Ta 10% C |YC| HC
dTopucto- A30THaga k-Ta 10-50%|YC |HC| HC
BOAOpPOAHAS 70% c|yc| — A30THas k-Ta >50% |HC|HC| HC
KucnoTta 2-HuTponyon TR C |YC| —
Bopopop, TR cC| C| — A30TUCTbIE rasbl Bce c|C | —
Xnoposopopogn TR c|C| — Oneym TR HclHe! He
Mepokcupg, 30% c lyel — (H2S04+S03)
Bogopoaa 0 OnuBKkoBOE Macno TR CcC|C|YC
L',VIaHI/ICTO' TR C c _ I-UaaBeanaﬂ GL C C HC
BOOOpoOAHadA K-Ta Kucnora
CepHokucnbin 129% clel — Kucnopogn TR C|—| —
rmapoKcuMaaMmMoOHUn ° O30H 0,5ppm| C |YC| —
PacTBOp iMona H C |YC| — MapaduHoBbie H cle!| —
MN3oo0KkTaH TR C |[YC| HC 3MyJibCUN
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PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

XumMmunueckas XuMmunyeckas
ArpeccuBHas cpeaa KoHueH-  crojikocTs ArpeccuBHas cpeaa KoHuer-  crojikocts
Tpauung Tpauug
20°C|60°C[100°C 20°C|60°C[100°C
HedTtb TR C |YC| — NMponaH, ras TR cC|l—| —
MeTponenHbin TR | clvel — MponaHon (1) TR |[C|C | —
3¢pup Mponaprunnosbiii % lele
deHon 5% c|C | — cnupT ° -
deHon 90% | C | — | — MponuoHoBas
>50% | C | — | —
deHunrnpgpasunH TR |YC|YC| — (nponaHoBag) K-Ta
Mrmopoxnopun MponuneHrnukonb TR cC|C| —
TR C |YC| —
deHunrngpasunHa MupuanH TR |vyclyc| —
®ocreH TR |YC|YC| — Mopckas sBoaa H c|(c|cC
docoarThbl GL |[C|C | — KpeMmHueBas 5 cle
docdopHas KMcnoTa ce -
(opTtodocohopHaa) | 85% |C | C | C KpemHedbTOpucTas a2 | c || —
LA LS Kucnorta
Okcuxnopwua
TR |YC|— | — CununkoHoBas
docdopa amMynbcus H o e
dranesasg kucnorta| GL |C | C | — CVINKOHOBOE
doToaMynbLCUU H |C|C|— | macno TR |C|C|C
BaHHb ¢ H c | — |Hutpart cepebpa GL |[Cc|C|YC
ﬁOToaaernmeneM Conu cepebpa GL clc|—
WKpUHOBas GL cC|l—|— AueTaTt HaTpua GL c|Cc|C
KucnoTa % | clc
Buxpomat kanus GL |c|c|— | BeHsoaTHatpus 35% —
Bpomart kanus 10% | c | c | — |wApokap6onar o Cc)
BpomMmua kanus GL |c|c|— | [TwApocynbdar GL |(C|C|—
Kap6oHaT kanus GL |[c|C | — fmapocynepur L C|l—|—
Xnopart kanus GL |lclc | — Kap6oHaTt HaTpusa 50% | C | C |YC
Xpomart kanus GL [C|C|— |Xnopua HaTtpus vL. (C|C | C
UuaHng kanus L cl|lCc| — Xnoput HaTpus 2-20%| C |YC|HC
dropua kanus GL c|C| — XpomMmat HaTpus GL c|Cc|C
f'maoporeHkapboHaTta GL clel = fmpopat HaTpusa 60% |[C | C | C
Kanus f'mnoxnopua
20% |HC|HC|H
M'mpopokcupa kanua 50 |[C|C | C HaTpwus 0% C|HC I HC
Noawnp kanua GL c|C|— MNnoxnopurt 10% | c|— | —
HuTtpaTt kanuqa GL c|C | — HaTpud
EepxnopaT Kanus 10% |[C | C | — :::S;QODWT 20% |vclye!|He
epMaHraHar .
Kanus GL C |HC HuTtpaTt HaTpusa GL c|C|—
Mepcynbdart kanua | GL c|C|— Cunukart HaTpua L c|C|—
Cynbdart kanusa GL |[C|C | — Cynbdat HaTpus GL |[C|C| —

K Xumunueckas K Xumunueckas
ArpeccuBHas cpeaa T:'::;:- CTOMKOCTb ArpeccusHas cpeaa T(;Zt?n:- CTOMKOCTb
20°C|60°C| 100°C 20°C|60°C| 100°C
Avokcupa cepbl Bce |[C | C | — TpuxnopaTuneH TR |HC|HC| HC
Ounokcnp cepsl, TR cle!l — TpuxnopaueTuneHoBas 50% | c|c | —
ras Kucnota
AOvokcupg cepbl, Bce |Clc| — Tpukpesundpocoar TR Cc |YC| —
XWUAK. TpuataHonamuH L cC|—| —
CepHasa kucnora 10% [C|C | C BuHHbIV yKCyC H c|Cc| C
CepHasa kucnora (10-80% C | C | — Kcunnon, TR |veluel He
CepHaga kucnota [80%-TRYC|HC| — AMMeTun6eH3on
Oneym Bce |C|C| — | |APOXXHu Bce | C|—| —
Tpuokcupg cepsl Bce |[C|C | — LnmHk GL |(C|C| —
JlerTsipHoe macno H | c |Hc| Hc | TpuokTundocdar | TR | C | — | —
TeTpaxnopaTaH TR |YC|HC| HC MouesuHa O e
TeTpaxnopaTuneH TR |YC|YC| — 322‘;’;"“0306 TR Cc |YC| —
TeTpaxnopmeTaH TR |HC|HC| HC Ykeyc H cle!l ¢
TerpaatunceuHen | TR | C | — | — BununaueTar TR |clvel —
TetparmgpodpypaH| TR |YC|HC| HC CTUpanbHbIi
TetparnpgpoHadraned| TR |HC|HC| HC MOpPOLLOK VL jcC | —
TpuoHunxnopun TR |YC|HC| HC Bopa, uucTtas H C C
Xnopwupg onosa (Il) GL c|Cc| — Bock H Cc |YC| —
Xnopup onosa (IV)| GL c|C| — BuHHaga kucnora 10% |[C | C | —
Tonyon TR |YC|HC| HC BuHa H c|C| —
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NMPUNOXXEHMUE 2 (CMMPABOYHOE)

MakcumanbHoe gonyctuMoe paboyee aaBneHue (Npu akcnayataumm TpybonpoBoaa npy NocTosiHON TeMnepaTtype)
B 3aBMCMMOCTW OT TeMMepaTtypbl U cpoka ciyx6bl npu koadduumeHTe 3anaca npo4yHoctn C=1,5.

Pa6ouyee pasneHnue (MlMa)
Cpok
TemnepaTtypa, °C Cﬂy)l(ﬁbl SDR 11 SDR 7,4 SDR 6 SDR 5
(neT) PN25
1 1,5 2,37 2,99 3,77
5 1,41 2,23 2,81 3,54 dnaHeu nonunponuneHobiii PN10
20 10 1,37 2,17 2,74 3,45 b FaGapuTHblie paamepsbl pnaHua NOAUNPONUIIEHOBOrO
25 1,32 2,1 2,64 3,33 apakyn - PN PN db DI D b d
' ’ ' ’ ' PA51225 25 16 34 75 105 12 14 4
1 1,08 1,71 2,16 2,72 PA51232 32 16 42 85 15 14 14 4
PA51240 40 16 51 100 140 15 18 4
5 1,01 1,6 2,02 2,54 PA51250 50 16 62 110 150 155 18 4
PA51263 63 16 78 125 165 18 18 4
40 10 0,98 1,55 1,96 2,47 : 8 5o PA51275 75 16 92 145 185 20 18 4
PA51290 90 16 110 160 200 22 18 8
25 0,94 1,5 1,88 2,37 PA52110 110 16 133 180 220 24 18 8
50 0,92 1,45 1,83 2,31
1 0,77 1,22 1,54 1,94
5 0,71 1,13 1,43 1,8
60 10 0,69 1,1 1,39 1,75
25 0,66 1,05 1,33 1,67
50 0,64 1,02 1,29 1,62 b | > .
] — JlaHeL, CTaJIbHON
1 0,65 1,03 1,29 1,63 7.
FaGapuTHblie pasmepsbl pnaHLa CTalbHOro
5 0,6 0,95 1,2 1,51 DN
ApTukyn e PN db D1 D b d n
70 10 0,58 0,92 1,16 1,46 223100201 20 16 26 75 105 12 14 4
223100202 25 16 33 85 15 12 14 4
25 0,5 0,8 1 1,27 223100203 32 16 39 100 135 14 18 4
50 042 067 085 107 o 223100204 40 16 46 110 145 15 18 4
’ ’ ’ ’ 223100205 50 16 59 125 160 15 18 4
1 0,54 0,86 1,08 1,37 223100206 65 16 78 145 180 17 18 4
223100207 80 16 91 160 195 17 18 8
5 0,48 0,76 0,96 1,21 223100208 100 16 110 180 215 19 18 8
80 223100209 125 16 135 210 245 21 18 8
10 0,4 0,64 0,81 1,02 223100210 150 16 161 240 280 21 22 8
25 0,32 0,51 0,65 0,81
1 0,38 0,61 0,76 0,96
95 5 0,26 0,41 0,52 0,65
10 0,22 0,34 0,43 0,55
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BypT nonunponuneHosbii PN10 Y3en ¢pnaHueBoro coeguHeHus -

CI).HaHLI,bI nonuvnponuiieHoeblie
FaGapuTHble pasmepbl OypTa NOAMNPONUIEHOBOro

; ApTukyn DNmMmm PN | L h D1 D
PA51120 20 16 16 19 6 27 34 2 4 2
PA51125 25 16 19 21 7 33 41
PA51132 32 16 22 25 7 4 50 .
PA51140 40 16 26 29 8 50 61 —
PA51150 50 16 31 34 8 61 73 3 F '/__ ) 3
PA51163 63 16 38 4 9 76 90 ]
PA51175 75 16 44 47 10 90 106 -I t 1
PA51190 90 16 51 56 11 108 125 | ‘ /
PA51110 110 16 61 66 12 131 150 1 i
PA51125 125 16 69 74 13 148 170 ( \ N | ’ ’ )

Mpoknaakun mexdnaHuesbie
CoepnuHeHue dnaHueBoe - OypT

Fa6apuTHble pa3mMepbl NPOKIaA0K MeX@daHueBbIX
NN’ nn {HoumenobaHue Nluamemp Apmukyn Nluamemp Apmukyn [lluavemp Apmukyn Nluamemp Apmukyn [luaMemp Apmukyn Konusecmbo
ApThikyn DNwmm DNt Dmm  Dimm  Swmm  Pr 1| ypm 2 PA 51120 » PA 51125 2 PA 51132 40 PA 51140 50 PA 51150 2
434015000 15 1/2" 50 20 2 6 2 | naseu nonunponunenobei 20 PA51220 25 PA51225 2 PA51232 40 PA51240 50 PA51250 2
434020000 20 3/4" 60 25 2 8 TpyBa nonunpanunenabas SDR 11 (PN 10) PA 11008 PA 11010 PA 1112 PA 1101 PA 11016 1
434025000 25 1" 70 30 2 10 Tpyba nonunponunexobas SOR & (PN 20) PA 10008 PA 10010 PA 10012 PA 1001 PA 10016
434032000 32 11/4" 82 38 2 14 3| TpyBia nonunponunenobas SOR 5 (PN 25) 20 PA3000BPR| 25 PAJODIPR| 32 PA0OTPR| 4O PA0OWPR| 50 PA 30016PR
434040000 40 11/2" 92 45 2 17 TpyBa nonunpanunexobas “Rubis” SDR 74 PA 35008P PA 35010P PA 35012P PA 3501P PA 35016 P
434050000 50 2 108 57 2 22 Tpyda nonunponunexobas ‘Rubis™ SDR 6 PA 37008P PA 37010P PA 37012P PA 37014P PA 37016P
222822888 2(5) 21 /2 12; ;g 5 :23; 4 | Mpoknadka 5 43L015000 2 434020000 % 434025000 2 134032000 L0 | 434040000 1
= 5 | Bomm Mi2x70 701270 | Mix70 | ze0270 | Mix70 | zD1270 | Mi6ex80 | z(D180 | Mix80 | ZCD1680 L
434100000 100 4 162 108 2 38 -
. 6 | Taka M2 NUTO0121 M12 NUTO0121 M12 NUTO0121 Mi6 NUT0O0161 M6 NUTOO161 4
434125000 125 5 192 140 2 44
S
[na cuctem BOOOCHAGXKEHNS 1 OTOMIEHUS. NN nn [HaumenobaHue Nuavemp | Apmukyn | Nuavemp |  Apmukyn | HuaMemp | Apmukyn | Ouavemp | Apmukyn | Nuavemp | Apmukun | Konuyecmbo
E M . 1 [Bypm 63 PA 51163 75 PAS1175 90 PA 51190 110 PA 511110 125 PA 511125 2
KCuMasibHad TemMn T J194 H r NBHOWU N
K ake N a as Te . epatypa A earpecc ° 2 | Pnaey nonunponunexabui 63 PAS1263 7 PAS1275 90 PA51290 10 PAS12110 125 PAS12125 2
o xunakoii cpeabl -150°C
K Tpyda nonunpanunekobas SDR 11 (PN 10) PA 11018 PAT1020 PA 11022 PA 11024 PA 11026 1
TpyBa nonunponunexobas SPR 6 (PN 20) PA 10018 PA10020 PA 10022 PA 10024 PA 10026 1
5l o 3| Tyda nonunpanunenobas SDR 5 (PN 25) 63 PAIOOIBRR| TS PA30020pr 90 PA30022PR[ 110 PA30024PR[ 125 PA 30026PR 1
TpyBa nonunpanunesobas “Rubis’ SOR 7.4 PA 35018P PA35020P PA 35022P PA 35024P PA 35026P 1
TpyBa nonunponunexobas “Rubis” SR 6 PA 37018P PA37020P PA 37022P PA 37024P PA 37026P 1
E & | Mpoxnadka 50 434050000 65 434065000 80 434080000 | 100 434100000 125 | 434125000 1
B 5 | Bomm MI6x90 7001690 | Mx100 | ZCD1100 | Mi6xi00 | ZCOW100 | Migxi20 | zcDts120 | Miext20 | zcowtzo 8
X
IS 6 | raika M1 NUT0061 Ml NUTOO161 M6 NUTOO161 M6 NUTOO161 M6 NUTOD161 8

O
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Y3en ¢pnaHueBoro coeanHeHus - paaHubl, NOUNPONUIIEH - CTalnb

A\ <
[ j |

4 \ B 5 MonunponuneHoBsble TPYObl U GUTUHIM NPOU3BOAATCA B ABYX LBeTax: 6enom 1u cepom. Tpybbl 1 GUTKMHIM CEporo
an 7 LBeTa UMetoT B KOHLIE LiMdPOBOro Koaa ToBapa OT/IMYnTesbHbIA CUMBOI «G»

y Tpy6a SDR11 (ansa xonon,Hoﬁ Bon,bl)
7 . Elm-

/ 16,2 PA11008 PA11008G
25 20,4 2,3 PA11010 PA11010G

32 260 29 PA11012 PA11012G

40 326 37 PA11014 PAT1014G

50 408 46 PA11016 PA11016G

63 51,4 5.8 PA11018 PA11018G

75 61,2 6.9 PA11020 PA11020G

77 ~—d1—> 90 73,6 8,2 PA11022 PA11022G

/ \ 7/ - d 110 90 10 PA11024 PA11024G

8 125 1022 11,4  PA11026 PA11026G
160 1068 266  PA11028 PA11028G

OTpesku 2m

CoenvHeHnue pnaHuesoe-6ypT Em_m_

16,2 PA11208
N°N° nn HoumenobaHue Nluamemp Apmukyn Nluamemp Apmukyn Nluamemp Apmukyn Nluamemp Apmukyn [lluaMemp Apmukyn Konuyecmbo 25 20 4 2 ’ 3 PA11210
32 26,0 2,9 PA11212
1 | bypm 20 PA 51120 2 PA 51125 2 PA 51132 40 PA 51140 5040 PA 51150 1
2 ®naxey, nonunponuneHobel 20 PA51220 25 PA51225 32 PA51232 40 PA512L0 50 PA51250 1
3 ®naHey, cmansHol 5 223100200 20 223100210 25 223100202 32 223100203 40 22310020k 1
Tpyda nonunponunexobas SDR 11 (PN 10) PA 11008 PA 11010 PA 11012 PA 11014 PA 11016 1 pr6a s D R 6
Tpyda nonunponunenobas SDR 6 (PN 20) PA 10008 PA 10010 PA 10012 PA 10014 PA 10016 1 (Anﬂ Xon OAHOI7I n rOpSI'-Ieﬁ BOAI:I)
& | Tpydu nonunponunenobas SPR 5 (PN 25) 20 PA 30008PR| 25 PA30010PR| 32 PA30012PR| 40 PA 30014PR| 50 PA 30016PR 1 [ m
Tpyda nonunponunexoBas “Rubis™ SOR 7.4 PA 35008P PA 35010 P PA 35012P PA 35014 P PA 35016P 1 / 13, 2 PA10008 PA10008PG
Tpyda nonunponunexoBas “Rubis™ SOR 6 PA 37008P PA 37010 P PA 37012P PA 37014P PA 37016P 1 25 16,6 4’ 2 PA10010 PA10010PG
5 Tpyda cmansHas Bodozasonpobodhon ) 20 25 32 40 1 32 21,2 5,4 PA10012 PA10012PG
6 | Mpoknadka 15 434015000 20 434020000 25 434025000 2 434032000 40 434040000 1 40 26,6 6,7 PA10014 PA10014PG
7 | Gomm M12x70 2001270 M12x70 2001270 M12x70 2001270 M16x80 (01680 M16x80 (01680 A 50 33,2 8,3 PA10016 PA10016PG
8 laika M12 NUTO0121 M12 NUT00121 M12 NUT00121 M16 NUTOO161 M16 NUT0O%61 [ 63 42,0 10,5 PA10018 PA10018G
<d1—> 75 50,0 12,5 PA10020 PA10020G
NN° HauMenoBauue Tluavemp Apmukyn | Nuamemp Apmukyn luavemp | Apmukyn | Ouavemp | Apmukyn | Ouavemp | Apmukun | Konusecmbo 90 60,0 15,0 PA10022 PA10022G
1 |Bypm 63 PA 51163 75 PAS1175 90 PA 51190 10 PA 511110 125 PA 511125 1 d 110 73,2 18,3 PA10024 PA10024G
2 | ®nmwey nonunponunenabu 63 PAST263 7 PAS1275 90 PAS1290 10 PAS12110 5 PASI2125 1 125 83,2 20,8 PA10026 PA10026G
3 | ®navey cmansHo 50 223100200 65 223100206 80 223100202 100 223100203 125 223100204 1 160 106.8 26,6 PA10028 PA10028G
Tpyda noaunponunexoBas SPR 11 (PN 10) PA 11018 PA11020 PA 1022 PA 1024 PA 11026 1
Tpyda nonunponunetobast SDR 6 (PN 20) PA 10018 PA10020 PA 10022 PA 10024 PA 10026 1 OTpe3 Kn 2 M
L Tpyda nonunponunenoBas SDR 5 (PN 25) 63 PA 30018PR 75 PA30020PR 90 PA 30022 PR 10 PA 30024PR 125 PA 30026 PR 1 m-
Tpyda nonunponuneqobas “Rubis”™ SOR 7.4 PA 35018P PA35020P PA 35022 P PA 35024P PA 35026 P 1 13,2 PA10208P PA10008PG
Tpyda nonunponunexoBas “Rubis” SOR 6 PA 37018P PA37020P PA 37022P PA 37024P PA 37026P 1 25 16,6 4,2 PA10210P PA10010PG
5 | Tpyba cmanshos Bodozasonpobodhas 50 65 80 100 125 1 32 21,2 5,4 PA10212P PA10012PG
6 | Mpoxnatka 50 434050000 65 434065000 80 434080000 100 434100000 125 434125000 1 40 26,6 6,7 PA10214P PA10014PG
7 |Bonm M16x90 2(D1690 | M16x100 20016100 Mi6x100 | Z(D16100 | M%x120 | Z(D%120 | M16x120 | ZC(D16120 8 50 33,2 8,3 PA10216P PA10016PG
8 | raka Mi6 NUTOO161 Mi6 NUTOO0161 M6 NUTOO161 Mi6 NUTOO161 Mi6 NUTOO0161 8 63 42,0 10,5 PA10218P PA10218PG
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Tpy6a PP-R SDR 6 DUO
mm

5 13,2 PA39008 PA39008G
Tpy6a, apMupoBaHHasa CTEKJIOBOJIOKHOM / 25 16,6 4,2 PA39010 PA39010G
PP-R RUBIS SDR 7 4 32 21,2 5,4 PA39012 PA39012G
N A X T [T N e e e
MV LS. MM BT ANETEHT 50 33,2 8,3 PA39016 PA39016G
14,4 PA35008P  PA35008PG
S 25 18,0 3 5 PA35010P PA35010PG 63 42 10,5 PA39018 PA39018G
’ ’ 7 12, PA 2 PA 2
/ 32 23,2 4,4 PA35012P PA35012PG > 50 S 39020 39020G
40 29,0 5,5 PA35014P PA35014PG <~d1—>
50 36,2 6,9 PA35016P PA35016PG - d— > OTpesku 2m
63 45,8 8,6 PA35018P PA35018PG
m_m_
75 54,4 10,3 PA35020P PA35020PG 13,2 3.4 PA39208
20 65,4 12,3 PA35022P  PA35022PG 25 e o PASO 10
«d-l . 110 79,8 15,1 PA35024P PA35024PG 32 o1 ’2 5’4 PA39212
d 125 90,8 17,1 PA35026P PA35026PG 40 26’6 6,7 PA39214
160 117,8 21,9 PA35028P PA35028PG ’ ’
OTpe3ku 2m
Em_m_ Tpy6a SDR5 ans otonneHus,
14,4 PA35208P apMmupoBaHHaq aJlloMUuHueM
o oo i PA3:214P 13, 2 21, 2 PA30008Pr PA30008Gpr
' ’ 25 16,6 26,2 4,8 PA30010Pr  PA30010G
50 36,2 6,9 PA35216P ' br

32 21,2 33,2 6,0 PA30012Pr  PA30012Gpr
40 26,6 41,4 7,4 PA30014Pr  PA30014Gpr
50 33,4 52,2 9,4 PA30016Pr  PA30016Gpr
63 42,0 65,4 11,7  PA30018Pr PA30018Gpr
75 50,0 77,4 13,7 PA30020Pr PA30020Gpr
90 60,0 92,9 16,4 PA30022Pr PA30022Gpr
110 73,2 12,2 19,5 PA30024Pr PA30024Gpr

Tpy6a, apMupoBaHHas CTEKJIOBOJIOKHOM

PP-R RUBIS SDR 6 OTpesku 2m

m mm
18,2 3.4 PA37008P  PA37008PG 13,2 21,2 PA30208pr

25 16,6 42 PA37010P PA37010PG 22 ;?‘g 26‘2 4’8 gﬁsozcz)pr

32 21,2 5.4 PASTO12P  PA37012PG 4310 e e if‘4 3’2 o Aggz 1 42:

40 26,6 6.7 PA37014P  PA37014PG : : ’

50 33,2 8.3 PA37016P PA37016PG 50 33,4 52,2 9.4 PA30216pr

63 42,0 105 PA37018P PA37018PG 63 42,0 654 n.7 PA30218pr

75 50,0 12,5 PAB7020P  PA37020PG

90 60,0 15,0 PA37022P  PA37022PG

110 73,2 18,3 PA37024P PA37024PG

125 83,4 20,8 PA37026P PA37026PG MydTa

160 106,8 26,6 PAG7028P  PA37028PG mm

355 65  PAI2008P  PAI2008PG
OTpesku 2m 25 34 385 65 PA12010P  PA12010PG
W 32 42 44 80  PA12012P  PA12012PG
m an 40 52 47 6,0  PAI2014P  PA12014PG
18,2 PA37208P i ! 50 65 52 50  PA12016P  PA12016PG

25 16,6 4,2 PA37210P 63 8 60 60  PA12018P  PA12018PG

32 21,2 5.4 PA37212P —da— 75 100 66 50  PA12020P  PA12020PG

40 26,6 6,7 PA37214P ~— D 90 120 72 60  PA12022P  PA12022PG

50 33,2 8,3 PA37216P 10 147 80 60  PA12024P  PA12024PG

125 163 88 60  PA12026P  PA12026PG
160 - ; ; PA12028P  PA12028PG
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MydTa nepexoaHas B/H YronbHUuK nepexogHoin 90°
6 e Toin T0 L e T2 e Tionsonin Tionconi |

38 5 24 0 PA12512P  PA12512PG
32 20 29 42,5 30,5 PA12514P  PA12514PG

25-20 PA1371008 PA1371008G

32 25 34 450 29.0 PA12516P PA12516PG Beles RS Alrisle
40 20 34 495 350 PA12518P PA12518PG
40 25 34 495 335 PA12520P PA12520PG
40 32 42 50,0 32,0 PA12522P PA12522PG
50 20 29 54,5 40,0 PA12524P PA12524PG YronbHuk 90° BP/HP
50 25 34 545 385 PA12526P PA12526PG :
50 32 42 545 365 PAI2S20P PAI2S20PG N (v —[KoaGomii |Komoopei
50 40 52 54,5 34,0 PA12530P PA12530PG > ; 20 PA13608P PA13608PG
63 25 34 650 49,0 PA12532P PA12532PG _l 32 PA13612P PA13612PG
63 32 42 65,0 47,0 PA12534P PA12534PG
63 40 52 650 44,5 PA12536P PA12536PG
63 50 65 650 41,5 PA12538P PA12538PG
75 50 65 67,5 43,5 PA12540P PA12540PG
75 63 82 71,5 44,0 PA12542P PA12542PG .
90 63 100 82,0 52,0 PA12544P PA12544PG YronbHuk 45° BP/HP
90 75 100 82,0 52,0 PA12546P PA12546PG
10 63 - - - PA12549P  PA12549PG mm
110 75 > = = PA12547P  PA12547PG 25 5 10 5 29 0 PA13808  PA13808G
110 90 120 93,0 60,0 PA12548P PA12548PG 25 34 30,0 14,0 33,0 PA13810 PA13810G
125 110 - = = PA12550P  PA12550PG
MydTa nepexoagHas KpecTtoBuHa
(dmm  |KonGenwii  |Kopcepeii |
25x20 PA1261008 PA1261008G ; mm
32x20 PA1261208 PA1261208G — 26 5 12 0 PA17008P  PA17008PG
32x25 PA1261210 PA1261210G T : 25 34 31,0 15,0 PA17010P PA17010PG
40%20 PA12614008 _ —N "f 32 42 36,0 18,0 PA17012P PA17012PG
40x25 PA12614010 _ | 40 50 PA7014  PAT17014G
40x32 PA12614012 = |
50x20 PA12616008 ; == KpecTtoBuHa nepexoaHas
50x25 PA12616010 > ~— L
50x32 PA12616012 - dwm  [KopGenei |
50x40 PA12616014 - 25x20 PA17521
63x20 PA1261808 - 32x25 PA17532
63x25 PA12618010 - 40x25 PA17542P
63x32 PA12618012 -
63x40 PA12618014 - CEe el
63x50 PA12618016 -
160x110 PA12612824 =
TPOMNHUK ABYXMNJIOCKOCTHOM
YronbHuK 45° [dmm  |KonGemoi  [Koncepwii |
20 PA17308P PA17308PG
25 PA17310P PAT7310PG
20 PA13508P PA13508PG
25 PA13510P PA13510PG
32 PA13512P PA13512PG
40 PA13514P PA13514PG
50 PA13516P PA13516PG
63 PA13518P PA13518PG
75 PA13520P PA13520PG .
90 PA13522P PA13522PG 0630’1 KOPOTKUU C MbeTaMVI
110 PA13524P = -
125 PA13526P : e Toncena  Tioncepi
160 PA13528P - / N b PA16116P PA16116PG
25 PA16118P PA16118PG
YronbHUK 90° 32 PA16120P PA16120PG
mm
<Z» PA13008P  PA13008PG
25 34 30 o 14 o PA13010P  PA13010PG
\ 32 42 36,0 18,0 PA13012P  PA13012PG
f b R} 40 52 40,5 20,0 PA13014P  PA13014PG 4
1 " 83 8 595 353 pal0lap  PA1a0ishG | }
= 75 100 695 300 PA13020P  PA13020PG L m-
. 90 121 79,5 46,5 PA13022P  PA13022PG 225 PA16008P PA16008PG
— 110 147 93,0 56,0 PA13024P  PA13024PG 25 250 4 2 56 PA16010P PA16010PG
125 - - - PA13026P  PA13026PG 32 280 5,4 68 PA16012P PA16012PG
160 = = > PA13028P  PA13028PG 40 390 6,7 80 PA16014P PA16014PG
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Onopa
[dwm  |KonGenwit  |Kopcepsin |
16 PA18006P PA18006PG

20 PA18008P PA18008PG

25 PA18010P PA18010PG

32 PA18012P PA18012PG

40 PA18014P PA18014PG

50 PA18016P PA18016PG

63 PA18018P PA18018PG

Onopa aBonHas

dvm____[KonGensii____|Koncepuit |

20 PA18508P PA18508PG
25 PA18510P PA18510PG
32 PA18512 PA18512G

Onopa c 3awenkon

dvv__[KonGensii___|Koncepuit |

20 PA18908 PA18908G
25 PA18910 PA18910G
32 PA18912 PA18912G
40 PA18914 PA18914G
50 PA18916 PA18916G
63 PA18918 PA18918G

KomMmneHcaTtop

d, vl wm [z wm | KonGenwii | Kon cepuii |

20 200 205-210 PA54008P PA54008PG
25 205 200-205 PA54010P  PA54010PG
32 215 195-200  PA54012P  PA54012PG
40 225 180-210  PA54014P  PA54014PG TpPOIHNK NepexoaHoiA
21, [Koa
N R R P R
o PA14518PG
BypT ANVUHHBIA 165 PA14520P PA14520PG
m 25 20 25 34 29 31 31 16,5 16,5 PA14521P PA14521PG
A 04, 6enbin 04 Cepblit 25 25 20 34 29 - - - - PA14522P PA14522PG
PAG4000P PAG4000PG 32 20 20 42 29 36 36 18 15  PA14530P PA14530PG
32 20 25 42 29 36 36 18 16,5 PA14531P PA14531PG
32 20 32 42 29 36 36 18 18  PA14532P PA14532PG
32 25 20 42 34 36 36 18 15  PA14533P PA14535PG
BypT "011 ¢-"a|'|e|-l PN10 32 25 25 42 42 365 40 19,5 24  PA14534P PA14534PG
DT 32 25 32 42 34 36 36 18 18  PA14535P PA14535PG
40 25 32 - - - PA14543P PA14543PG
Eﬁgﬂgg gﬁgﬂggg 40 25 40 52 43 44 40 23 24  PA14541P PA14541PG
32 22 25 7 41 50 PA51132  PA51132G 40 82 25 - - - - - - PA14544P PA14544PG
0 26 29 8 20 o Pasiia  PASIIA0G 40 32 40 52 43 44 40 23 22  PA14542P PA14542PG
50 31 34 8 61 73 PA51150  PA51150G 20 5% - - - - - - PAIASS9P PA14559PG
63 38 41 9 76 90 PA51163  PA51163G v T = R NP o o 0 M = SPL G
TSR Ve v K 10 a1 L R e L 50 32 50 65 51 455 50 22 32  PA14551P PA14551PG
oo 51 55 o Nog o5 Pasnoo  PAS1190G 50 40 50 65 65 455 50 22 29,5 PA14552P PA14552PG
10 61 66 12 131 150 PA51110  PA51110G 68 20 6 - - - - - - PAI4560P PAI4560PG
s o | ! YT 63 25 (63 - - = = |= |- PA14562P PA14562PG
TR e i i il - 3 32 63 - - - .o PA14563P PA14563PG
63 40 63 - - = |= |= |- PA14564P PA14564PG
63 50 63 - - - - o PA14565P PA14565PG
75 25 75 - - = |- |= |- PA14570P PA14570PG
®dnavey PN10 7B 32 75 - - - - - PA14571P  PA14571PG
mmmﬁm poRSB s PasTaR PAlesrere
B |75 |- |- = = = |- PA14574P PA14574PG
25 34 75 105 12 14 PAS51225 9 40 9 - - - .. PA14578P PA14578PG
32 42 85 15 14 14 PA51232 9 5 90 - - = = |- |- PA14580P PA14580PG
40 51 100 140 15 18 PAS51240 9 63 90 - - - - - PA14582P PA14582PG
50 62 110 150 155 18 PA51250 %0 75 9 - - = |- |- |- PA14584P PA14584PG
63 78 125 165 18 18 PA51263 10 50 110 - - - - . PA14586  PA14586G
75 92 145 185 20 18 PA51275 10 63 110 - - = = |- |- PA14596P PA14596PG
90 10 160 200 22 18 PA51290 10 75 10 - - .- o PA14598P PA14598PG
10 133 180 220 24 18 PA52110 10 90 110 - - = = |o |- PA14600P PA14600PG

PP-R TPYBbl U DUTUHTU ANH4 BOAOCHABXXEHUA N OTOMNJIEHNA

d»

KomnnekTt 6ypTt u pnaHey EN 1092

dwm  [KogGemsin  [Kogcepwii |
20 PA56020 -

25 PA56025 -

32 PA56032 -

40 PA56040 PA56040G
50 PA56050 PA56050G
63 PA56063 PA56063G
75 PA56075 PA56075G
20 PA56090 PA56090G
110 PA56110 PA56110G
TpoOnHMUK
mzlm

12 0 PA14008P

25 34 62 15,0 PA14010P

32 42 72 18,0 PA14012P

40 52 81 20,0 PA14014P

50 65 99 26,0  PA14016P

63 82 119 32,5 PA14018P

75 100 139 39,0  PA14020P

90 121 159 46,5 PA14022P

110 147 186 56,0 PA14024P

125 - - - PA14026P

160 - - - PA14028P

PA14008PG
PA14010PG
PA14012PG
PA14014PG
PA14016PG
PA14018PG
PA14020PG
PA14022PG
PA14024PG
PA14026PG
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3arnywka

mnm-m_

25,5 PA15008P PA15008PG

1 > 32 42 32,5 PA15012P PA15012PG | vb p
| | 40 52 38,5 ~ PA1S014P  PA15014PG I m
: 50 65 44,0 PA15016P PA15016PG T : PA22008P  PA22008PG
: 63 82 52,0 PA15018P PA15018PG o2 NG—— 20 3/4" 40 o 12 o PA22010P  PA22010PG
~— d— 75 100 59,0 PA15020P PA15020PG l \‘—I—m—“ 25 1/2" 40,0 9,0 PA22012P  PA22012PG
D — 90 121 60,5 PA15022P PA15022PG o 25 3/4" 40,0 8,0 PA22014P  PA22014PG
110 147 72,0 PA15024 PA15024G i 32 1/2" - - PA22015P  PA22015PG
a 32 3/4" 57,0 18,0 PA22016P  PA22016PG
D 32 1" 57,0 18,0 PA22018P  PA22018PG
40 1" - - PA22020P
‘ MydTa KOM6I/IHI/IpOBaHHaSI BP nopg knioy
77
1 |, 2amywkapessbosasHp G TG inch L e TKonconin T Kon copui ]
| (d,mm  [G,inch  |KopGenwii  |Koacepsii | ; b Vi a3 prssosor  PAzscaopa
| 20 1/2 PA15508P PA15508PG | 40 11/2" = PA22521P PA22521PG
: 25 3/4" PA15510P PA15510PG , - 50 11/2" 655 PA22522P PA22522PG
~—d— ; 50 2" - PA22523P PA22523PG
: 63 2" 77,0 PA22524P PA22524PG
. 75 21/2 83,5 PA22526 PA22526G
—d— 90 3" 104,0  PA22528 PA22528G
110 4" 1050  PA22530P PA22530PG
<—G—>
I MydTta kKomGuHuposaHHas HP
PP-R my¢ra passemHasn ! mm
nnactukoeasa PN10 | PA23008P PA23008PG
. - | 20 3/4" 54 o 14 5 39 5 PA23010P  PA23010PG
dwv  [Lwmm  [KoaGemsit & 25  1/2° 540 160 38,0 PA23012P PA23012PG
= 20 26,5 PA19008 3 25  3/4" 540 16,0 38,0 PA23014P PA23014PG
* 25 31,0 PA19010 | A 32 1/2" PA23015P  PA23015PG
! 32 3/4" 60,0 18,0 42,0 PA23016P PA23016PG
82 36,0 PA19012 L 32 1" 600 180 420 PA23018P PA23018PG
40 - PA19014 40 1" = - - PA23020
50 - PA19016
63 - PA19018 G MydTa KOMGMHMpOBaHHaﬂ HP nop kniouy
| _
| Elm-
! PA23518P PA23518PG
! » 40 1 1/4" 84,0 PA23520P PA23520PG
4 4 | 40 11/2" PA23521P PA23521PG
m ! 50 11/2" 85,0 PA23522P PA23522PG
. : o ; 50 2" PA23523P PA23523PG
g | <] PacnpepenutensHeiii 610k ans ~—d—] 63 2 102,0  PA23524P  PA23524PG
=9 | cnctem BopoCHaGKeHMs B S 5
: i . " ’
df | <k m 110 4 1280  PA23530P  PA23530PG
: o] ] : 25 3/4 PAB63012P PA63012G
g0 MydrTa KOM6I/IHI/IpOBaHHa'iI pasbemHasi BP
q m-
- i > PA20008 PA20008G
1 20 3/4" - PA20010 PA20010G
N | 20 1" - PA20011 PA20011G
2 25 1/2" - PA20012 PA20012G
b b , 25 3/4" 18,0 PA20014 PA20014G
o R — | 25 1" - PA20015 PA20015G
MU ~ A ; 32 3/4" - PA20016 PA20016G
d | ] _ || PacnpepenutenbHbiii 6J10K A9 cUCTeM o 30 1 20.0 PA20013 PA20018G
I S BOAOCHA0XXeHNA U OTOMJIEHUs 32 11/4" - PA20019 PA20019G
dl T4 40 11/4 53,0 PA20020 PA20020G
L L] EI!_ 40 1 - PA20021 PA20021G
PA63010P PA63010PG 50 11/2" 76,0 PA20022 PA20022G
50 2" - PA20023 PA20023G
63 2" 85,0 PA20024 PA20024G
75 21/2" - PA20026 PA20026G
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PP-R TPYBbl U DUTUHTU ANH4 BOAOCHABXXEHUA N OTOMNJIEHNA

MydTa KOM6MHMpOBaHHan pa3bemHas HP b YronbHMK KOMOMHUPOBaHHbIN ¢ KpenneHuem BP
d

G, D L, L1, |h, Z, VAR > o
e e e e . PR A A A s

PA21008 PA21008G \ & 0
20 3/4" - PA21010 PA21010G | &7 20 1235 29 35 27 15 21 11 PA28008P PA28008PG
20 A - PA21011 PA21011G - 25 1/2" 35 34 37 30 17 23 14 PA28012P PA28012PG
25 1/2" - PA21012 PA21012G
25 3/4" 18,0 PA21014 PA21014G
25 1" - PA21015 PA21015G
32 3/4" - PA21016 PA21016G
32 1" 20,0 PA21018 PA21018G
32 11/4" = PA21019 PA21019G
40 11/4" 70,0 PA21020 PA21020G
40 11/2" = PA21021 PA21021G -
50 11/2" 83,0 PA21022 PA21022G YrosnbHMK KOMOUHMPOBaHHbIN ¢ KpenneHuem HP
50 2" = PA21023 PA21023G
B e B 150108158 9 A
75 21/2" - PA21026 PA21026G inch MM | MM | MM | MM | MM | mm | Benbin
20 1/2" 35 29 1 PA28108P PA28108PG
25 1/2" 35 34 37 17 PA28112P  PA28112PG

MydTa c HaKknagHoOI rakon

e LGunch T Lzl Kon Genuia JKon copui_J

PA29008  PA29008G
20 3/4 34 O 14 5 PA29010 PA29010G
25 3/4" 39,0 16,0 PA29014 PA29014G

25 1" 39,0 16,0  PA29015  PA29015G - -
32 1 42,0 18,0 PA29018  PA29018G YronbHuUK 6amnacHbi anga cmecurtensa BP
32 11/4" 42,0 18,0 PA29019 PA29019G
(dvw  |Ginch  |KonGemwit |
20 1/2" PA13912

YrosbHUK KOM6MHMpOBaHHb||7| BP

m
1/2 14 5 PA26008P PA26008PG

20 3/4" 14,5 30 5 42 5 PA26010P  PA26010PG

25 1/2" 16,0 31,0 40,0 PA26012P PA26012PG

25  3/4" 16,0 30,5 425 PA26014P PA26014PG YronbHUuK 6amnacHbii ana cmecutensa HP

32 12 - - - PA26015  PA26015G .
32 3/4" 180 27,5 52,0 PA26016P PA26016PG (dvm ______________[Ginch ____________[KonGenoii |
32 1 18,0 30,5 67,0 PA26018P PA26018PG 20 1/2" PA13812

TpoileuK K0M6MHMpOBaHHb|D’| BP

VAR Kopg, Kopg,
|nch MM MM MM 6enbw| cepbin

PA24008PG

3/4 31 0 40 O 16 5 29 O PA2401OP PA24010PG

25 1/2" 34 31,0 40,0 150 245 PA24012P  PA24012PG
25 3/4" 34 330 445 150 31,0 PA24014P  PA24014PG

YrosibHUK KOM6uHupOBaHHb||7| HP

Em

PA27008P PA27008PG
20 3/4" 14 5 31 O 35 0 PA27010P PA27010PG
25 1/2" 160 300 360 PA27012P PA27012PG
25 3/4" 16,0 30,5 36,0 PA27014P PA27014PG

32 12" - - - PA27015  PA27015G
32 3?4" 180 275 430 PA27016P PA27016PG 2 12" - - - - - PA24015 ~ PA24015G
o <P (S S (RS GiEE [FEEEEe 32 3/4" 42 275 52,0 95 365 PA24016P PA24016PG

32 1" 42 30,5 67,5 12,5 34,0 PA24018P  PA24018PG

TpoﬁHuK K0M6u|-mp03a|-||-|b|i7| HP

Z1, Kop,
|nch MM MM MM Gesblit Cepbm

YronbHMK ¢ HaKUaHOM ramkomn

m_ 31,0 340 50,0 PA25008P  PA25008PG
PA29208 PA29208G 3/4 28,0 35,0 14 0 50,0 PA25010P PA25010PG

20 3/4 PA29210 PA29210G 25 1/2" 34 32,0 38,0 16,0 53,0 PA25012P PA25012PG

25 3/4" PA29214 PA29214G 25 3/4" 34 32,0 40,0 16,0 55,0 PA25014P PA25014PG

25 1" PA29215 PA29215G 32 12" - - - - - PA25015

32 1" PA29218 PA29218G 32 3/4" - - - - - PA25016P PA25016PG

32 11/4" PA29219 PA29219G 32 1" 42 38,0 48,0 20,0 66,0 PA25018P  PA25018PG
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TPOMHUK C HAKUAHOW rankomn

m

62,0 PA29108 PA29108G

20 3/4 62.0 PA29110 PA29110G

u ‘ 25  3/4" - PA29114 PA29114G
H Nl 25 1 66,0 PA29115 PA29115G

| 32 1 - PA29118 PA29118G

? 32 11/4" PA29119 PA29119G

PazbeMHOe coeauHeHue

m
3/4" 265 PA72008  PA72008G

5 1" 31,0 PA72010  PA72010G

32 11/4" 36,0 PA72012  PA72012G

LUTyuep ¢ HaKMAHOM raunkom

i JGinch  JKon Semusi JKog copua

A N 3/4 PA70010 PA70010G
25 PA70014 PA70014G
32 1 1/4" PA70016 PA70016G

NMepexop Ha PEX
WM MeTanon1IacCTUKOBYIO TPYOy

d, mm (PPR) _[d1, mm (PEX)
20 16 PA76008P PA76008PG

EBpokoHyC
mm-
3/4 PA75010P PA75010PG

OOpaTHbIV KNnanaH

Sl o v [KonGenwii [Koncepsin ]

20 PA47008 PA47008G
25 PA47010 PA47010G
32 PA47012 PA47012G

PP-R TPYBbl U DUTUHTU ANH4 BOAOCHABXXEHUA N OTOMNJIEHNA

LWlaposow kpaH Standard

. wmv_____|KonGenwin _____|Koncepwii |

20 PA44008 PA44008G
25 PA44010 PA44010G
32 PA44012 PA44012G
40 PA44014 PA44014G

CTtaHaapTHBbI NPoxop,

LWaposBsbi kpaH Prime

dvm___|KonGenwii _____|Koncepuii |

20 PA40508 PA40508G
25 PA40510 PA40510G
32 PA40512 PA40512G

MonHbIi npoxop,

LLlapoBou kpaH Ultra

m_

63 0 14 5 PA40008 PA40008G
25 71,0 16,0 PA40010 PA40010G
32 79,5 18,0 PA40012 PA40012G
40 100,0 20,5 PA40014 PA40014G
50 = = PA40016 PA40016G
63 - - PA40018 PA40018G
75 = = PA40020 PA40020G

MonHbI Npoxoa,

LLlapoBO#i KpaH c py4yKkoin-6abo4koi

dv ___________[KonGenoin |
20 PA44508

CraHaapTHBbIV Mpoxop,

KnanaH (BeHTUNb) C XpOMUPOBaAHHOMN
: | PYKOSITKOM
m-
27,5 PA43008 PA43008G
25 77 27,5 PA43010 PA43010G
32 - - PA43012 PA43012G

KnanaH (BeHTUNb) TPUIIMCTHUK
C XPOMMPOBAHHON PYKOSATKOW

dwa _____________[KonGenii |

20 PA43508
25 PA43510
32 PA43512
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BeHTunb
m-
27,5 PA42009 PA42009G
25 77 27,5 PA42011 PA42011G
32 106 36,0 PA42013 PA42013G

LLlapoBo# KpaH ana paguaropa (npslmoﬁ)

EI_

1/2 PA41008 PA41008G
25 3/4" PA41010 PA41010G

PP-R TPYBbl U DUTUHTU ANH4 BOAOCHABXXEHUA N OTOMNJIEHNA

YHuBepcanbHblii HACTEHHbIA KOMMJIEKT

EIM_

1/2 PA60008 PA60008G
25 1/2" PA60010 PA60010G
,Fl — l_i
rd
N RN &
=0t +HO
|5

dunbTp ceTtyaTbivi BP-BP

20 PA440008 PA440008G
25 PA440010 PA440010G
32 PA440012 PA440012G
40 PA440014 PA440014G

®dunbtp ceTyaTtbiii BP-HP

. - [D.wm  |KopGenwit  |Komcepwi |
4 LLlapoBo# KpaH ana paguaropa (yrnoaou) 20 PA450008 PA450008G
25 PA450010 PA450010G
o= Em_ 32 PA450012 PA450012G
- 1/2 PA42108 PA42108G 40 PA450014 PA450014G
25 3/4" PA42110 PA42110G
KonnekTtop
Yumcno > o
OO e P
25x20 2 PA6710208P PA6710208PG
25x20 3 PA6710308P PA6710308PG
25x20 4 PA6710408P PA6710408PG
40x20 2 PA6714208P PA6714208PG
A 40x20 3 PA6714308P PA6714308PG
yroanMK KOMGMH"POB?HHI’IM 40x20 4 PA6714408P PA6714408PG
C KpenneHnem gBoOMHOMN BP
Em-
12" PA280008P  PA280008PG 3arnylwka ansg Konnekropa
25 1/2" PA280012P PA280012PG
20 PA671000P PA671000PG
3 S e — 40 PA671400P PA671400PG
YronibHMK KOMGUHNPOBAHHBbIN Sarnywika ans konnekropa
¢ kpennexuem DBOWAHOIA HP C BO3AYyXOOTBOAYMNKOM
Kop Genbiit
o oine TonoemnTkoncopun ] T [T
25 PA671050P PA671050PG
1/2 PA280108P PA280108PG 40 PAG71450P PAG71450PG
25 1/2" PA280112P PA280112PG
T —
YcTtaHOBOYHAad nnacTtuHa

200 PA91100
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KomnnekT cBapo4HOro o6opynosaHus

1500 CM-01

B KOMNNeKkT BXoauT:

1. MeTtannnyecknin aumk

2. CBapo4HbIi annnapar

3. Hacazkm (D 20, 25, 32, 40)

4. Pesak

5. CtaHuHa (annapar, KOMMNAEKTYeTCst CTPYOLIMHOWM)

KomMmnnekT ceapo4YyHoro o6opyaoBaHus

1500 CM-02

B KOMNNIEeKT BXOAuT:

1. MeTtannnyecknin auimk;

2. CBapoyHbIl annapar;

3. Hacaaku (D 20, 25, 32,40);
4. CTaHWHa;

KomMnnekT cBapo4HOro obopynosaHus

2000 CM-04

B KOMNNeKkT BXoauT:

1. MeTtannnyecknin auwmk

2. CBapoyHbIi annnapar

3. Hacazkm (D 50, 63, 75, 90, 110)
4. CtpybumHa

Hacapku K cBapo4YHOMY annaparty

Dv Ko |

20 PA51008
25 PA51010
32 PA51012
40 PA51014
50 PA51016
63 PA51018
75 PA51020
90 PA51022
110 PA51024
125 PA53026

PP-R TPYBbl U DUTUHTU ANH4 BOAOCHABXXEHUA N OTOMNJIEHNA

HoXXHuubl

16-42 48 ANT-PC-301
Pe3ak

50-75 10 PPC-75

3a4MCTHON UHCTPYMEHT

ow ______________Jka

16-20 PA52006
20-25 PA52008
32-40 PA52010
50-63 PA52012
75 PA52014
90 PA52016
110 PA52018

Topuesartenb ana Tpyo DUO
owv . [Koa_

20-25 PA527008
32-40 PA527010
50-63 PA527012
75 PA527014

3a4MCTHON UHCTPYMEHT
ana nepdoparopa

Dvm_______________Jkon |

16 PA52506
20 PA52507
25 PA52508
32 PA52509
40 PA52510
50 PA52511

63 PA52512
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NPUMEP PACNOJIOXXEHUA PACNPEAEJIUTENbHbIX
BJIOKOB AJ191 CUCTEM BOAOCHABXXEHMUA
N OTOIJ1IEHUSA

PacnpegenntenbHbli 610K NPUMEHSIETCA B CUCTEMax BOAOCHabXeHus. HaHeceHHble umdpsbl | 1 1l nokasbiBaloT
NPUHAANEXHOCTb MECT MOAKJIIOYEHMS pacnpeaennTesnbHblX 6J10koB. OHM NpeaHa3HavYeHbl 451 061er4eHns MoHTaxa.
Hannune pononHUTENbHBLIX OTBOAOB B pacrnpefenvtesisHoM 6510ke AaeT BO3MOXHOCTb A MPUCOEAUNHEHUS
60sbLUEro Yucna TPybonpoBoaOB, HANPUMEP, LIMPKYALIMOHHOIrO TpyOonpoBoaa.

fopsiyas Boga NogaeTcsi Mo CUCTEME BHYTPEHHMX TPYOOMNPOBOAOB K KpaHaMm Hapsiay C XonogHown Boaon. Hecmotps
Ha 06a3aTesibHYI0 Tenaom3onsauuio Tpyd ¢ ropsyen Bogon, B TedeHne 8-10 yacos, noka Bbl €0 He Mosb3yeTech,
BOAa B Tpybax ycneBaeT OCThbiTb. Ecnm pacctosHue ot 6oiinepa Ao kpaHa 6obliloe (Hanpumep, BEePXHUINA 3Tax),
TpebyeTca CNnTb BOAY M3 KpaHa B TedeHne 3-5 MUHYT, Noka OHa He CTaHeT Tenoi. Ecnm NocToaHHO cnnBatb BOAY,
HET HMKAKOro >enaHus, To Bam Heo6xoamMmMo BblOpaTb CUCTEMY C PELMPKYISLMEN ropaYein BoAbl. [na aTon uenm
Hauny4dLLMM 06pa3oM NOAXOANT pacnpenenuTenbHbIi 610K A8 BOAOCHAGXEHNS.

BodocHadxeHue

XonodHas ['opayas XonodHas l'opayas
Boda Boda Boda
XonoodHas XonodHas
Boda gy gy pEgy= Boda
a I I I I Q< —
—=(} L Z() )
| | | Gy W —
['opsyas © { © l'opsyast
Boda I : ) Boda
| P J—
Lupkynauus
I
=<8 |
XonodHas XonodHas i |
Boda Boda | |
P | i |13
PROAQUA E ‘ i
DN 25x20 © 3 1
PPR-TYP-3 E ‘ !
2 \ \
< | 0 0% | <}:- | |
PV VN VA A e i |
[ opsA4as [ opa4as ‘
Boda iy o Boda
T
Uupkynauus B
[—TT1T+—
=]
BOAOOCHAB)XXEHUE YMbIBAJIbHUK NAHEJIbHbIA PAOUATOP Ayl
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