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3ABO/A «[MPO AKBA»

3aBog «MPO AKBA» oguH M3 KPYMHENLIMX POCCUACKUX MPOU3BOAUTENEN, KOTOPbLIA 6onee 28 neT BbiNyckaeT
TpybonpoBoabl N3 NOAMMNPONUIEHA U NONNSTUIEHA A1 BHYTPEHHUX N HAPYXHbIX CETEN MHXEHEPHbLIX KOMMYHUKALMNA.
MpennpustTve OCHaLLEHO COBPEMEHHbBIM BbICOKOTOYHbIM €Bponenckum obopymoBaHveM. Ha 3aBoge paboTtaer
aTTecToBaHHas nabopaTopus, B KOTOPOM CNeasaT 3a Ka4eCTBOM BCEW NPOAYKLMN, BbiMyCKaeMOoli Ha NpeanpusTUn.
Bnarogapsi NOCTOSSHHOMY KOHTPOJIO, MPOAYKLMS, Npou3BoauMas 3aBOAOM, COXpaHseT CTabuibHO BbICOKOE
kadecTBo. [MonunponuneHosble Tpybonposoabl 3aBoaa «MPO AKBA» BOLLIM B NporpamMmy no MMNopTo3aMeLLEeHNIO.
Bce npoaykums, Bbinyckaemas npeanpuatmeM, umeet cpok rapaHtum 10 netr. Cuctema MeHep)XmeHTa
KayecTBa 3aBoJa COOTBETCTBYeT MexayHapoaHomy ctaHaapTy 1ISO 9001:2015 n ero ote4ecTBEHHOMY aHanory
FOCT-P NCO 9001:2015.

NPOU3BOACTBEHHAA JIABOPATOPUSA

MNMpounsBoacTeeHHas nabopatopus npeanpusatmsa 3aeog, «[MPO AKBA» — CTpyKTypHOe nogpasaeneHne ¢ GyHKUUSMN
NPOBEAEHNS TEXHNYECKOrO KOHTPOJIS HA BCEX CTaAUAX TEXHOIOMMYECKOro npoLecca npon3soacTBa NPOAYKLUMN.
3aBop «[MPO AKBA» ocHalleH COBPEMEHHbBIMU N3MepPUTESbHbIMY Mpnbopamu 1 06opyaoBaHNEM O TECTUPOBAHNS
npoaykunn 13 NoJIMMEPHbIX MaTtepmnanoB Beaywux eBponeinckux npomssogutenenn (ZWICK, BINDER, SCITEQ).
Jlabopatopusi aTtectoBaHa PBY «[0OCyOapCTBEHHbI pPervoHasibHblA LEHTP CTaHAapTu3aumMm, MeTPOornm
M ucnbiTaHnin B MocCkoBCKOl 06nacTv» Ha HanuMyine ycnoBuiA, HEOOXOOUMBIX AN BbINOSHEHUS U3MEPEHWNA 1
MCNbITaHW B 3aKpernieHHoM 3a nabopaTopureli 061acTy AeATENBHOCTU B COOTBETCTBUM ¢ TpebosaHusmu FTOCT-P
MCO/M3K 17025-2006.
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PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.1. BBegeHue

TpyObl 1 cOoedNHUTENbHbIE OeTann [0S CUCTEM FOpsHero M XOJIOAHOro BOAOCHAOXeHUs W OTOoMjeHust m3
nonunponuieHa obnagaloT PSAOM NPEenMyLLECTB:

* YCTOMYMBOCTbIO K BLICOKMM TEMIMEPATypaMm;

* BbICOKMMU CaHUTAPHO-TMIMEHNYECKMMN CBOMNCTBAMMU;

* LUYMOMOMOLWAKLWVMN CBONCTBAMMU;

+ abCOoNOTHOM KOPPO3MOHHOW CTONKOCTbIO;

* XMMMYECKOWN CTOMKOCTbIO Honee 4Yem K TPEMCTaM BeLLLECTBaM 1 PacTBOpaM;

* r1aakon N HeM3MeHSIEMOI BO BPEMEHW BHYTPEHHEN MOBEPXHOCTLIO CTEHKM TPYObI;

* MPOCTOTOM MOHTaXHbIX U PEMOHTHbIX PaboT;

* TeNOM30NALMOHHbLIMM CBOMCTBAMM.

1.2. MaTepuan

MonunponuneH - TepmMonnacTUYHbIA NMOAMMEP, KOTOPbLIA MOMAy4YalT NyTEM MNOAVMMEpPU3auMn rada nponuieHa,
nmerouero xummyeckyio popmyny CH2=CH(CHS3).

M3 Bcex ¢opmMm nonvnponuaeHa HauayywmmMm  GU3NKO-MEXAHMHYECKMMW  xapakTepucTukamu obnagaet
n3oTakTuyeckas ©Gopma, MakKpoOMOekysbl KOTOPOW WMEKT ChvpanbHylo KoHdopmaumio. W3oTakTnyeckuin
nonvnponuneH 6bin Bnepsble nonydyeH B 1954 roay.

MonnnponuneH nNpou3BOAAT MNYTEM MNOAMMEPU3auUM rada nponuiieHa, UMELWEero XuMmn4eckyto dopmyny:
CH2CHCHS3.

MonunponuneH umeeT cneayowme Mmoandukaunm:

+ romononumMep nponuneHa (tun 1) PP-H;

+ conoamMMepsbl nponuieHa u atunexa (Tun 2) PP-B — 610kcononmmep;

+ CTATUCTUYECKNIA COMOSIMMEP NMPONMIeHa ¢ 3TUEHOM (Tun 3) paHAOM ConoIMMEp — U3HavasibHO 0603Havancs kak
PPRC - nonvnponuneH paHaomM cononmmep, B AanbHerwem abbpesnaTtypa Obina cokpatieHa 1o PP-R.

Tpybbl 1 putuHrn ana sogocHabxernns PRO AQUA npowusBogatcs u3d 3-ro tmna noamnponuieHa — paHaoM
cononumepa PP-R-100 (MRS 100).

Panpom cononumep PP-R nonyyaetcsa nyTéM Habopa Mofekyn nponuieHa u atuieHa B 6ecrnopsgodyHoOM KX
cOYeTaHn 1 NpeacTaBngeTca cneayoLen rpapun4eckor Gopmynon:
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[ns paboTbl C NOANNPONUIIEHOBLIMU TPYOaMK HY>XKHO 3HaTb ClieayloLmMe TEPMUHBI U ONpeaeneHns:
eTEepMONJIaCTUYHbIEe MaTepuanbl (TepmonnacTtbl): [pynna MNOAMMEPHbIX MaTepuasnioB, KOTOpPble Mpu
HarpeBaHuu Bbille TeMNepaTypbl MIaBeHNS COXPAHSIOT CNOCOBHOCTb Nepexoaa B BA3KOTEKYYEE COCTOSTHUE.
eCpeAHMI HapY)XHbIM auameTp dcp, MM: HYacTtHoe OT AefieHUs OJIMHbI OKPY>XXHOCTU TpyObl, M3MEPEHHOM Mo
Hapy>XHOMY AnaMeTpy B It0OOM NONepeyHoM ceveHnm, Ha Yncno T (= 3,142), okpyrneHHoe B 60bLLy0 CTOPOHY 10 0,1 MM.
e HOMMHaJNbHbIA HapPYXHbIA AnameTp d, MM: YCNOBHbIM pasmep, NPUHATLIA Ana knaccudukaumm Tpyé ns
TEPMOMNACTOB M BCEX COCTaBMSIOLWINX 3IEMEHTOB CUCTEM TPyOOMPOBOAOB, COOTBETCTBYIOLWINIA MUHUMANLHOMY
[OMYCTMMOMY 3HAYEHUIO CPEOHErO HAPYXXHOIO AMameTpa Tpyobl.

e HOMMHAaJIbHaA TOJILUMHA CTEHKM €, MM: YCJ/IOBHbIN pa3mep, COOTBETCTBYIOLLMA MUHUMANIbHOM JOMYCTUMON
TONLLUMHE CTEHKWN TPYObI B N110O0I TOUKE ee NonepeyHoro CeYeHus.

e MMHMUMAaNbHaga anuTenbHasa npoyHocTb MRS, MIMa: XapaktepucTtuka matepuana Tpybbl, YACTEHHO paBHas
HaNPSXXEHUIO B CTeHKe, BO3HMKAloLWEeMy Npu OeiCTBUM MOCTOSIHHOrO BHYTPEHHEero AaBfieHus, koTopoe Tpyba
cnocobHa BblaepxXaTb Npu HUXHEM A0BepuTenbHOM nHTepsane 97,5 % B TedeHne 50 net npu Temneparype 20 °C,
okpyrneHHomy no MOCT 8032 go Gnvkaiwero HuKHero 3HadeHns psga R 10, ecnuv 3HadeHne HanpshkeHus He bonee
10 MMNa, vnn psga R 20, ecnu 910 3Ha4yeHne 6onee 10 MMa.

1.3. TepMmuHbl M onpepeneHvs

e pacuyeTHoe Hanps)xeHue s, MMa: lonycTumoe HanpsiXeHne B cTeHke TpyObl B TeyeHue 50 net npu Tem-
nepatype 20 °C c yyeTom koadduumeHTa 3anaca npoyHoctn C, onpepensiemoe no cnenyoowen dopmyne ¢
nocneayowmnm okpyrneHnem no FOCT 8032 go 6nunxariwero HMxHero 3HadeHms paga R 10, ecnn aTo 3HaveHne
He 6onee 10 MMa, nnu psaga R 20, ecnu oHo 6onee 10 MIMa.

os=MRS/C, (1),

roe MRS — MmyHuMansHas anutensHas Npo4YHocTb, MIa;

C - ko3ddpuuUMeHT 3anaca MNpPoYHOCTW, Oe3pa3mepHas BenmyMHa, uMmetowas 3HadeHne O6osbliee eanHuLbI,
yunTbiBaKoLW@a 0CoOEeHHOCTM aKcryataumm TpybonpoBoaa, a Takxke ero CBOWCTBA, OT/IMYAIOLLMECS OT YYTEeHHbIX
npu pacyete MRS.

cepus Tpyd S (HoMuHanbHas): beapasmepHas BennymHa, onpenensiemMas Kak OTHOLEHWE PpacyeTHOro HanpsXXeHUs
0S K MakCmanbHOMY AONyCTUMOMY paboyemy nasneHuio PPMS.

e CTAHAAPTHOE pa3zmepHoe oTHoweHue SDR: Be3pasmepHas BenMYMHA, YUCNEHHO paBHasi OTHOLLEHUIO
HOMWHANbHOIO HaAPYXHOro anameTpa Tpyobl d K HOMUHANbHOW TONWMHE CTEHKM e. 3HadeHuss SDR n S cBsa3aHbl
crnenyLyM COOTHOLLEHMEM:

SDR=2S+1, (2)

roe S — cepus TpyO.

e MaKCMManbHOE AionycTumMoe padouee pasneHue PPMS, MMa: MakcrmasnbHoe 3Ha4eHMe NOCTOSTHHOIO
BHYTPEHHErO AaBneHns Boapl B Tpybe npu temneparype 20 °C B TeveHune 50 net, okpyrneHHoe no MOCT 8032 po
6nmxariero HUXHero 3aHadeHms psaga R 10, ecnv 910 3HadeHne He 6onee 10 MMa, unn psaa R 20, ecnn oHo 6ornee
10 MIMa, cesA3aHHOE C cepuein Tpyd S cneayowmm ypaBHEHNEM:

PPMS =0s /S, (3)

r4e 0S — pac4eTHOE HarnpsXXeHne;
S — cepusa Tpyb.

eHOMMHanbHoe pasneHue PN, 6ap: YcnosHas BenuyuvHa, npumeHsemas ansa knaccudukaumm Tpyo ns tep-
MOMNAacToB, YNC/IEHHO paBHas MakcUMasibHOMY O0MyCcTUMOMY paboyemMy OaBfieHuto, BblpaxeHHomMy B 6ap (1
6ap =0,1 Mla).

e MaKCMMaNbHOe pabouee pgaBneHMe NMpPU NOCTOAHHOW Temnepartype MOP, MHNa: Makcumarnb-
HOE 3HayeHne MOCTOSIHHOro BHYTPEHHEro OaBfieHUs BOAbl B TPYOOMPOBOAE B TeyeHue cpoka cnyxobl 50 ner,
onpepnensemoe ro cneayowen gopmyne:

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

roe MRS — MmyHuManbHas anutensHas Npo4YHoCTb, MIa;

C — K03pDMUMEHT 3anaca NPOYHOCTY;

SDR - cTtaHpapTHOE pasMepHOe OTHOLLEHUE;

Ct — K03 DULMNEHT CHMXEHUA MakcUMasbHOro paboyero aaBneHus npu temnepatype soabl 6onee 20 °C
MakcumanbHoe pabodee AaBrieHMe NMpu NepeMeHHOM TemnepaTypHoMm pexume Pmakc, Mla: makcumanbHoe
naBfieHne Boapl B TpyOe Nnpu 3a4aHHbIX YCIOBUSX 3KCMyaTaummn, onpenensemMoe no cneayouei popmyne:

Pmakc=00/S,

roe o0 — pacyeTHOe HanpsiXxeHne B cTeHke TpyObl, MIa, Ana 3agaHHOro Kiacca aKcnayarauum, onpeaensemMoe
no npaswuny ManHepa;

S - cepusa Tpyb.

e Henpo3pa4yHocTb TPYO6 H, %: OTHOLIEHNE CBETOBOrO MOTOKA, NPOLUeALlero Yepe3 obpasel, K CBETOBOMY
MOTOKY NCTOYHMKA, BblpaXXeHHOe B NpoLueHTax.

1.4. OCHOBHbIE NapaMeTpbl U pa3Mepbl

1.4.1 HomMuHanbHbIN HapyXHbIM guaMeTp Tpyd d M HOMUHaNbHAA TOJLWMHA CTEHKM TPyObl B 3aBMCUMOCTU OT
HOMUHaNbLHOW cepun S 1 CTaHOAPTHbLIX Pa3MepHbIX OTHoWeHWM SDR yka3aHbl B Tabnuue 1.

Yka3aHHble B TabnuLLEe HOMUHAMbHbBIE TONLWMHBI CTEHOK TPYO ONpeaensnnch no pacyeTHbIM CEPUSM.

1.4.2 [NpepenbHble OTKIIOHEHWS CPEAHErO HAPYXXHOIO AnameTpa 1 A0onyCcTMMasi 0BasibHOCTb TPYO ykasaHbl B Tabnnue 2,
a npenenbHble OTKNOHEHWS TONLWMHBI CTEHKM — B Tabnumue 3.

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

1.4.4 PacueTHasa macca Tpyd n3 PP-R, Hanbonee ynotpebnsemMbix cepuii NpuBeaeHa B NPUAOXEHNM A.
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Ta6nuua 1

HOMUH. Hapy>XHbIV
AnameTp d

16

20

25

32

40

50

63

75

90

110

125

160

CraHpapTHOe pa3MmepHoe oTHoweHue SDR

HomMmuHanbHag TonwuHa creHku e PP Tpy6

PP-R PP-R
3,3 2,7
4,1 3,4
5,1 4,2
6,5 5,4
8,1 6,7
10,1 8,3
12,7 10,5
15,1 12,5
18,1 15
22,1 18,3
25,1 20,8
-- 26,6

7,4

PP-R

2,2

2,8

3,5

4,4

5,5

6,9

8,6

10,3

12,3

15,1

17,1

21,9

1

PP-R

1,8

1,9

2,3

2,9

3,7

4,6

5,8

6,8

8,2

10

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Ta6bnuua 2. MNpepenbHbie OTKIIOHEHUS
cpeaHero Hapy>XHoro gumeTpa
M gonyctumMmasi oBasibHOCTb TPYyO

Ta6nuua 3. NMpepenbHbie OTKJIOHEeHUs
TOJILMHBI CTEHKU TPYO

Martepuan Tpyo
HomuH.
HapY>XHbIV PP-R
anameTp d
Mpep. otkn." (+) OBanbHOCTL?

16 0,3 1,2
20 0,3 1,2
25 0,3 1,2
32 0,3 1,3
40 0,4 1,4
50 0,5 1,4
63 0,6 1,6
75 0,7 1,6
90 0,9 1,8
110 1 2,2
125 1,2 2,5
160 1,5 3,2

HomuHanbHas MpepenbHoE OTKNIOHEHNE
TOJILLMHA CTEHKU e TONLMHBI CTEHKM (+)1
> < PP-R
1 2 0,4
2,1 3 0,5
3,1 4 0,6
4,1 5 0,7
5,1 6 0,8
6,1 7 0,9
7,1 8 1
8,1 9 1,1
9,1 10 1,2
10,1 1 1,3
11,1 12 1,4
12,1 13 1,5
13,1 14 1,6
141 15 1,7
15,1 16 1,8
16,1 17 1,9
17,1 18 2
18,1 19 2,1
19,1 20 2,2
20,1 21 2,3
21,1 22 2,4
22,1 23 2,5
23,1 24 2,6
24,1 25 2,7
25,1 26 2,8

1 - MNpenensHoe OTKIIOHEHWE CPEAHENO HAPY>XHOIO
amamMeTp COOTBETCTBYET rpynne A.

2 — OBanbHOCTb cOOTBETCTBYET rpynne N.

MpumevaHus:

1. MNpepenbHble OTKNOHEHUS CPeAHEero Hapy>Horo
[MameTpa pacCyYnTLIBAIOTCA MO CEAYIOLLMM
dopmynam:

- rpynna A: (+0,009d), okpyrneHHoe 1o 0,1 mm;

- rpynna B: (+0,006d), okpyrneHHoe o 0,1 mwm;

- rpynna C: (+0,003d), okpyrneHHoe 8o 0,1 mm.

2. lonycTnmyio 0BafibHOCTb TPYO pacCcymnTbiBalOT MO
cnepyowmnm dopmynam:

rpynna N: (0,008d+l), okpyrneHHoe g0 0,1 mm Tpyb B
0TpesKax, U3MepeHHas cpasy Nocsne N3roToBNeHUs;
rpynna M: (0,024d), okpyrneHHoe oo 0,1 mm Tpyo B
oTpeskax, UI3MepeHHas cpagdy Nnocse N3roToBEHUS.

1 — MNpenenbHble OTKTOHEHWS TOSLLVHbBI CTEHKU
cooTBeTcTBYIOT rpynne W.

Mpumevanunsa 1. MNMpepenbHble OTKIOHEHUST TOSLWMHbI
CTEHKM pacCyuUTbIBaOTCS NO crenyoLen GopmMyne:
- rpynnaW: (0,1 e + 0,2), okpyrneHHoe go 0,1.
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PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.5. TexHn4yeckmne TpedboBaHuns

1.5.1 XapakTepucTuku

1.5.1.1 Tpy6bl OOMKHbI UMETb MNAAKY0 HAPYXHYIO M BHYTPEHHIOK MOBEPXHOCTW. Ha Tpybax ponyckawTtcs
He3Ha4YUTENbHbIE MPOAOSbHBIE MOJSIOCHI U BOJIHUCTOCTb, HE BbIBOASILLME TOJLLMHY CTEHKM TpyObl 3a npenensi
[0ONyCKaeMblX OTKIIOHEHWUI. He [onyckaloTCs Ha Hapy>XHOW, BHYTPEHHEN M TOPLLOBOM MOBEPXHOCTSX My3blpw,
TPELLMHbI, PaKOBMHbI, TOCTOPOHHME BKIOYeHUs. Okpacka Tpy6 A0mkHA OblTb CMIOLHOM U PABHOMEPHOMN.

LiBeT Tpy6 6enblii nnn cepblii. Tpydbl 1 GUTUHIN CEPOro LBETa UMEIOT apTUKY/bl, 3aKkaHuYMBatoLmecs Ha byksy “G”.
BHeLwwHWin BUA TPYO A0MIKEH COOTBETCTBOBATL KOHTPOJIbHOMY 06pasLly, yTBEPXAEHHOMY B yCTAHOBJIEHHOM NOPSiAKeE.

Ta6nuua 4
G T ,°C Hp T ,° BESEUIIRY ,C T O6GnacTb NnpUMeHeHust
aKcnayaTtauum BEg npu Tpms ,rop  Make T, .c>TOA D npv Tmp, Y
1 60 49 80 1 95 100 [opsivee BogocHabxeHue (60 °C)
2 70 49 80 1 95 100 [opsiuee BogocHabxeHue (70 °C)
30 20 Hu3koTemnepaTtypHoe HanonbHoe
3 40 25 50 4,5 65 100 oTOoMnJieHnEe
20 25 BbicokoTemneparypHoe
: HanoJsibHOe OTOrJIeHNEe
4 gg gg 70 2,5 100 100 HuskoTemnepatypHoe oTonneHne
oTONUTENBLHBIMU NPUBopamm
20 14
BbicokoTemneparypHoe
5 60 25 90 1 100 100 OTOMJIEHVE OTOMUTESIbHBIMU
30 10 npubopamm

B tabnuue 4 NpuHSATHLI cneayoLlme 0603HavYeHns:

T~ paboyas Temneparypa unu KoMmOuHauusa Temnepartyp TPaHCNopPTUPYEMOI BOAbl, onpenensemMas 061acTbio
NPUMEHEHNS;

T - mMakcumasnbHas paboyas Temneparypa, AeNCTBME KOTOPO OrpaHNYeHO Mo BPEMEHN;

Makc

T - aBapuiiHas Temneparypa, BO3HMKaoLLLAasA B aBaPUINHBIX CUTyaUUsAX NMPU HAPYLLEHWM CUCTEM PEryNPOBaHMS.

asap

1.5.2 TpeGoBaHNS K HAAEXHOCTN

1.5.2.1 TpyBbl U1 GUTUHIM N3 TEPMONIACTOB CNEAYET NPUMEHSATb B CUCTEMAX BOOOCHAOXEHMS U OTOMEHUS C
TeMNepaTypHbIMU PEXUMaMN, yKa3aHHbIMU B Tabnuue 4.

1.5.2.2 MakcumarnbHbIi CPOK Cnyx0bl TpybornpoBoAa ANs KaxAoro kracca akcryaTauum onpenensieTcs
CyMMapHbIM BpemMeHeM paboTbl Tpyb6onpoBoaa npu Temneparypax T o6 Thaker Vasap V1 COCTaBNSIET 50 ner.
1.5.2.3T1pu cpoke cnyxbbl MeHee 50 neT BCe BDEMEHHbIE XapakTePUCTUKN, KPOME T, 0ap> CNIEAYET NPONOPLIMOHANBHO
YMEHbLUNTB.

1.5.2.4 MoryT ycTaHaBnnMBaTbCs APYrne Knacchl SKCrayatauum, HO 3Ha4YeHMS TeMNepaTyp A0JKHbl ObiTk He 6onee

yKa3aHHbIX 4518 knacca 5.

OnpepeneHve pacyeTHbIX cepuii Tpyo
1.5.2.5 PacueTHble cepum ana Tpyb knaccos akcnayatauum 1-5 S’makc, o KoTopbiM ONpeaensitoT MUHUMAabHYHO
[ONYCTUMYIO TONLWMHY CTEHKM, PACCYUTLIBAIOT N0 popMye:

S’makc = 00 /Pmakc,

roe o0 — pacyeTHOe HanpshkeHne B cTeHke TpyObl, Mla, onsa knaccos akcnnyataumn 1, 2, 3, 4, 5, onpegensemoe
no npasuny ManHepa;

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

MpumMeyaHue — TosLLMHA CTEHKM TPYObI C 3aLLMTHLIM C/IOEM CK/1alblIBAETCSA U3 MUHUMASIbHOM AOMYCTUMOM TOJLLMHbI
CTEHKW U TONLWMHbI 3aLLMTHOIO CJI0S.

1.5.2.6 lpu onpepeneHnn S’makc OKPYyrieHne npousBOAAT B MEHbLUYIO CTOPOHY A0 Gnuxailero 3HavyeHus
cepuin S, ykasaHHbIx B Tabnuue 1.

1.5.2.7 MuHnmansHoe 3HadyeHne 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 OblTh HE MEHEe pacCHMTaHHbIX ANs TPYO TOro xe
TUNopasMepa 1 ycnoBui akcnayarauum.

1.5.3 TpeboBaHUSs K Cbipbio, MaTepuanam 1 KOMIIEKTYIOLLMM U3OENNAM:

1.5.3.1 nutenbHas NpoYHOCTbL MaTepunana Tpyd n GUTUHIOB NPy AENCTBMM NOCTOSIHHOIO BHYTPEHHENO AAaBEHNS
[OJIKHA ObITb HE MEHee 3aJaHHO STaNOHHLIMW KPUBLIMU 1 ypaBHEHUAMU, npuBefeHHbIMK B TOCT 32415-2013.
McnbiTaHnsa matepuana Ha COOTBETCTBME yKa3aHHbIM TPebOBaHUSM LOMKHbI MPOBOOUTLCS Ha obpasuax Tpyo,
M3rOTOBMIEHHbIX METOAaMu 3KCTPY3UM WUAN NUTbs MOA, AaBfIEHMEM Kak MWUHMMYM MpU ABYX Temreparypax u
MATW YPOBHSAX AaBNEHUA ANs Kaxaon Temnepatypbl. O6Llee KoMYecTBO UCMbITYeMbIX 06pasLoB Ha Kaxaon 13
TemnepaTyp A0JKHO cocTaBnsATb He MmeHee 30. Mpu nx UCnbITaHUM OOMXKHO ObITb 3aPUKCUPOBAHO HE MEHEE YeTbIpeX
paspyLueHunii obpasLoB Tpyd He paHee 7000 4 1 He MeHee 0gHOro paspyLleHus — He paHee 9000 u.

3HavyeHne MUHUManbHOM anuTenbHol npodHoctn MRS, MMa, cnepyeT onpepenaTb NyTeM 3KCTpanonsiuvm
pes3ynbTaToB ucneiTaHmin npu temnepatype 20 °C Ha cpok cnyxobl 50 neT.

1.5.3.2 [nsa nsrotoBneHns Tpyd 1 GUTUHIOB A0JIKHBI MPUMEHSATLCS Crieayolme MaTepuasibl MapoK U peuenTyp
COrNlacHO yka3aHHbIM B HOPMaTUBHbIX JOKYMEHTaX Ha U3aenus:

1.5.8.2.1 lMonunponuneH pangomcononumep PP-R 80 - MRS He meHee 8,0 MlMa ¢ nokasatenem TekyyecTtu
pacnnasa, onpegeneHHbiM no FOCT 11645 npwu (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 [1n9 n3rotoBneHns KOMOUHMPOBAHHBLIX GUTUHIOB OO/MKHbI MPUMEHSTLCSA 3aknadHble AeTany n3 naTyHu
mapok CW6B17N (J1C-59-2).

1.5.3.2.4 OnacTtuyHble YNaoTHUTENbHbIE KOJbLA A0/KHbI U3rOTOBNSATLCS U3 PE3UHbI UK OPYrX 31aCTOMEPOB
B COOTBETCTBMW C HOPMAaTUBHbLIMU AOKYMEHTaMu KU obecrneynmBaTb MPOYHOCTb U FrEPMETMYHOCTb COeAVHEHUIN B
TeYyeHue BCero yCTaHOB/IEHHOIO CpOKa aKkcryataumm Tpybonposoaa.

1.5.3.2.5 Bce martepuanbl, NpMMeHsieEMble AN U3rOTOBAEHUS TPYOONpPOBOAOB, TPAHCMOPTUPYIOWMX MUTLEBYIO
BOAY, A0JKHbI OblTb pa3peLleHbl 419 YKa3aHHOr0 NMPUMEHEHNs opraHaMmn 34paBOOXpPaHeHNs.

1.6 TpeboBaHMsa 6€30NaCHOCTN U OXPaHbl OKpPYyXaloLlen cpeabl

1.6.1 NoxapHOo-TexHNYeckne xapakTepuUcTnkm Tpyd 1 GUTUHIOB N3 TEPMOMJIACTOB yka3aHhbl B Tabnumue 5.
MpumeyaHne — 3Ha4YeHUS MNOXAPHO-TEXHUYECKUX XapPaKTEPUCTUK OS5 KOHKPETHbIX PeuenTyp Cbipbs MOryT
YTOYHATLCSH B HOPMATUBHbIX JOKYMEHTaxX Ha U3aenus.

1.6.2 TpeboBaHus K noxapHoi 6e3o0nacHoOCTM TPyO U GUTUHIOB M3 TEPMONMJIACTOB, MCMOb3YEMbIX B CUCTEMAX
BOJOCHAOXEHNS 1 OTOMNEHUS 30aHUIA U COOPYXEHU, AOMKHbI COOTBETCTBOBATL ykadaHHbIM B CHul 2.04.01 u
CHwull 21-01.

Tabnuua 5
MoXxapHO-TexXHM4Yeckne xapakTepucTuku Marepuman Tpy6 u putudros PP-R
lpynna roptoyectun r4
[pynna BoCniaMeHseMoCcTn B3
JbiMoo6pasyoLas cnocobHOCTb a3
TOKCMYHOCTb NPOAYKTOB FOPEHMS T3
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1.7 TpaHCcnoOpTUpOBaHUE N XpaHeHue

1.7.1 TpyGbl U GUTUHIN NEPEBO3KAT JIIOOLIM BMAOM TPaHCMNOpTa B COOTBETCTBUN C NpaBuiaMn NepeBo3KN rpy30B
M TEXHUYECKUMWN YCNIOBUSIMU MOrPY3KM U KPEenjeHus rpy3oB, OeNCTBYLWMMW Ha OAHHOM BuAe TpaHcnopTa.
TpaHcnopTupoBaHue cnenyeTt NPou3BOAUTb C MakCUMasibHbIM WCMOSIb30BAHMEM BMECTUMOCTU TPAHCMOPTHOroO
cpencrsa.

1.7.2 Tpybbl cnepyet obeperatb OT yOApOB N MEXAHUYECKMX Harpy30kK, a X MOBEPXHOCTb OT HAHECEHUS LaparuH.
Mpun nepeBo3ke Tpybbl HEOBXOAMMO YKNaAabiBaTb HA POBHYIO MOBEPXHOCTb TPAHCMOPTHLIX CPEACTB, NPeaoXpaHss
OT OCTPbIX METANIIMYECKMX YITIOB 1 pebep nnatdopmbl.

1.7.3 Tpy6bl U GUTUHIM CNeayeT XPaHUTb B HEOTaMNAMBaEeMbIX CKNAACKNUX MOMELLLEHNSAX B YCIOBUSIX, UCKITIOHAIOLLMX
BEPOSATHOCTb MX MEXaHWYEeCKMX MOBPEXAEHUN, UK B OTanjaMBaeMblX CKfagax He O6amxe oAHoro metpa ot
OTONUTENbHBLIX NPMBOPOB. OHK OOMKHBI ObiTh 3aLLMLLEHbLI OT BO3AENCTBMS NPSAMbIX COJTHEUYHbIX JTy4ei haTMOCPEpPHbIX
0CaJKOB.

Ycnous xpaHeHust Tpyo n dutmHros — no FOCT 15150, pasgen 10, B ycnosuax 5 (0XK4). JonyckaeTcs xpaHeHue
Tpy6 B ycnosusx 8 (0XX3) He 6onee 6 mec.

1.8 Yka3aHus N0 MOHTaXy

1.8.1 MoHTax TpybonpoBOAOB CUCTEM XOJIOAHOIO W rOPSYEero BOAOCHAOXEHUS M OTOMAEHUS LOJXKEH
OCYLLECTBNATLCS B COOTBETCTBMU C TPEOOBAHMAMU AENACTBYIOLLMX HOPMATMBHbIX AokyMeHTOB: CIM 30.13330.2016
«BHYTpPEHHUI BOOOMPOBOA, M KaHanu3auusa 3gaHnii. AktyannsmpoBaHHaa pegakuma CHwull 2.04.01-85»,
Cn 73.13330.2016 «BHyTpeHHME CaHUTAPHO-TEXHUYECKME CUCTEMbI 34aHWA. AKTyann3vpoBaHHas penakums
CHwuI 3.05.01-85», CIT 60.13330.2016 «OTOnneHwe, BEHTUAAUMS U KOHOMLUMOHMPOBAHNE. AKTyann3npoBaHHas
penakuus CHull 41-01-2003», CIM 40-101-96 n gpyrx 4OKYMEHTOB, YTBEPXAEHHbIX B YCTAHOBIEHHOM MOPSAKE.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

NMPUJTOXKEHUE A

PacuyeTHas macca 1 m Tpyb n3 PP-R (HeapMupoBaHHas) Hanbonee ynotpebnsembix cepuii npueeaeHa B Tabnuue A.1

Tabnuua A.1

HomuHanbHbI
HapYyXHbIA PacueTHast macca 1 m TpyG, kr
anameTp 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

11
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NPUJTIOXXEHUE B

Tabnuua b.1 OCHOBHbIEe XapaKTepPUCTUKN NONUMNPONuIieHa

MonekynsipHas Mmacca, (at. e4. Maccbl)
MnoTHoCTb, r/cm®

Mpenen Tekyyectn npu pacTtskeHun, H/mm?
Mpenen NnpoYHOCTY Npu paspbiee, H/mMm?
OTHOCUTENBHOE YAIMHEHNE NPU pa3pbiBe, %
Mopaynb ynpyroctun, MlMa

TennocTonkocTb, “C

Temnepatypa nnaenenus, °C

CpepnHnii KoapPUUNEHT NMNHENHOMO pacLuMpernst, Mm/m+°C

KoaddurumneHT TennonpoBogHocTn, Bt/m-°C

75000-300 000
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. OTnnyuTenbHble 0COOEHHOCTU NOAUNpPoONuUAEHa

[ns nonuvnponuneHa xapakTepHa BbICOKAsi CTOMKOCTb K M3rmbam u uctupaHuio. Takxke y nonunponuieHa
MOBbILLEHHASA XMUYECKAsA CTOMKOCTb K MOBEPXHOCTHO-akTMBHbIM BewecTBam (MAB) B oTAn4me oT nonuaTuieHa.
YoapHas BA3KOCTb cocTaBnsieT 5 — 12 kx/M2, npy 3TOM MOAUNPONUIIEH MOPO30CTOEK MPU OTPULLATENbHbIX
TemMneparypax.

MonunponuneH nonyynn HambosblLee PacrnpPoCTPaHEHME B CUCTEMAX XONOLHOI0 1 ropsiyero BogoCHabXeHus,
BHYTPEHHEWN N HAPY>KHOW KaHanu3aumn

1.10. ApmupoeaHHasa PP-R Tpy0a

ApMMPOBaHHbIE NOAVMPONUIEHOBbIE TPYObI NPOM3BOAATCA NO3TAMHO.

MepBOHaYanbHO 3KCTPY3NE N3rOTABAMBAIOT OOHOPOLHYIO MOANMNPONUIEHOBYIO TPYOY.

3ateM B HenpepbIBHOM Mpouecce TBEPAYID HAPYXHYIO MOBEPXHOCTb TPYObl MIOTHO OXBATbIBAKOT CMJIOLWHOM UAn
nepdoprpoBaHHOM aNtOMUHNEBOW NEHTON, KONbLIEBYIO DOPMY KOTOPOI NpuaatoT 06KaTbiBAOLLMMU POSIMKAMMU.
[lanee nony4yeHHyto TPYOHYIO KOHCTPYKLMIO BHOBb 3KCTPYAMPYIOT (MOBEPX aNtOMUHNEBOM 060/104KN HAHOCAT HOBbII
C/IOM NONMNPONUIIEHA).

ApmMupoBaHue TpyObl NpecnenyeT O4HY U3 MaBHbIX LENen, 3ako4aloLLyocs B PE3KOM CHUXKEHUN TEMNEPaTYPHbIX
YOJVHEHNIA TEPMOMIACTUYHOM TpyObl, KOTOPbIE Y HEAPMMPOBAHHbLIX MOAUNPONUIEHOBLIX TPYD MPOSBASIOTCS B
3HAYNTENIBHOM Mepe.

HecnyyaiiHo pa3paboTunky apMUPOBaHHBIX NOAUMPONUAEHOBLIX TPYDO, A0OUBLLNCHE NPOMBbILLISIEHHOWN peanmnaaummn
Takol apMUPOBAHHOM KOHCTPYKLINMKW, Ha3bIBAlOT €€ TepPMUHOM «CTabunbHas». MNoa aTum nogpasymMmeBaeTcs Manas
3aBMCMMOCTb U3BMEHEHUS NMepBOHAaYaIbHOW AJINHBI TPYObI NPU €€ HarpeBe U OXNaxaeHun.

KoaddurumeHT nnHeirHoro TensioBoro pacwmnpexHns a (mv/m - C°) onsa apMupoBaHHOM antomMumHnemMm PP-R TpyObl
coctasnseT a = 0,03, a ang apMmpoBaHHOM cTeknoBosiokHoMm a = 0,035.

13
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Mcxomos n3 TexHonorum pactpybHoM CBapKM, HapPYXHbIM AnaMeTp TPpyObl NPU HOPManbHOW TeMneparype AO/KEH 1.11.1. l'magpaBnnyeckuin pacyert

COOTBETCTBOBATb BHYTPEHHEMY ANaMETPY CoeaMHNTENbHOM aeTanu. Nockonbky Tpy6a STABI nmeeT 6onee TONCTYIO

CTEHKY NPV PaBHOM NMPOXOAHOM CEYEHUMN MO CPABHEHWIO C 0OLIKHOBEHHOM TPYGOIA, TO Nepez, CBapKoii He0OX0AMMO Mppasnnuyecknii pacH€T Tpybonposoos 13 PP-R 3akntoyaeTca B onpefeneHnm notepb Hanopa (Mnv gasneHus)
yAanuTb 4acTb BEPXHEro 3aLUMTHOTO Cost U (ONbrn Npyt MOMOLLM CMEeLManbHOro 3a4MCTHOrO UHCTPYMEHTa. Ha NpPeofoNeHne rMapaBaNHeCKX CONPOTUBIIEHNI, BOSHUKAIOLMX B TPYyOe, B COEAVHUTENbHLIX AeTansx, B MecTax
Mpouecc 3a4nCTKM O4eHb TPyOOoemMKuin, noatomy komnaHua MPO AKBA npepnaraeT 3a4MCTHON WMHCTPYMEHT, pe3KVX MOBOPOTOB 1 M3MEHEHUIi AvameTpa TPy6onpoBoaa.

BbIMOJIHEHHBIN B Ka4eCTBe Hacaaku ansa nepdoparopa. Jns Tpyd apMnpoBaHHbIX CTEKTIOBOIOKHOM TEXHONOIMSA He lmopaennyeckue NoTepu Hanopa B TPYOONPOBOAE ONPEAENATCA No HoMorpammam 11 2.

npegnonaraeT 3a4nctkn. Tpyba cBapuBaeTcs Kak oObl4Hble HeapMUpoBaHHble TPybObl. Tpyba DUO apmuposBaHa
aNtOMUHMEM MO LIEEHTPY N UMEET TOJLUMHY CTEeHKM B cooTBeTcTBMM ¢ SDR6. OgHako 9TO HEe O3Ha4YaeT, Y4To Takas

Tpyba He TpebyeT cneunanbHOM NOArOTOBKM — B TOPLLE TPYObI CNOM antoOMUHUSA UMEET KOHTaKT C TPAHCMOPTUPYEMOM Homorpamma
cpenoii. Bzanmopgencreme antoMnMHUS C HENTpPanbHOM BOAOW 3a4acTyld HeonacHO, Tak Kak MeTan 3alluLieH
OKCUAHOW MneHkoi. Mpu paspyLlieHun 3Toi 3alMTHOW 0B60N0YKM, HanpuMep, abpasvBHLIMU YacTULAMW UK B Ans onpeaeneHus noteps Hanopa B Tpyoax SDR11
pesynbTate BO3LENCTBUS KUCIOW/LLENOYHOW Cpenpbl, antOMUHUIA NOOBEPraeTCs WHTEHCUMBHOW KOPPO3UU. ITO
NPUBOOUT K PACC/IOEHMIO TPYObI Y 3HAYNTENIBHOMY YMEHbLUEHMIO €€ NPOYHOCTHbLIX CBOMCTB. N5 NnpeaoTBpaLLeHuns 10 N N N N N C — R c -
KOHTaKTa CJiosl aliOMUHNEBOW (HONbI C TPAHCMOPTUPYEMOW CPEOOo NCMOb3YETCHA CreumabHbii MIHCTPYMEHT - AN X X N AN N\ pZd e NAT [\ P
TopueBaresb, KOTOPbIA NPOpe3aeT KaHaBKy MO TOJLLMHE CTEHKW HA MECTE aIlOMUHNEBONO CNOS IYOUHON 1-2 MM. N AN N\ N AN “N P \\ N
OTOro [oCTato4vHo, 4TOObI NPY CBapKe C/ION antoMUHUS Obll HAAEXHO 3anaaBneH NOJANNPONUIEHOM. \ \ \\ \ \ \ N A\ // \ /\/
Lna apMmpoBaHusa NOANNPONUIEHOBBIX TPYO ncnonbayeTcs nepdopupoBaHHas donbra, MUMeloLas YacTylo CeTKy 5 N\ N\ \\ \\ e \\‘/,/ /)< \</ o
OTBEPCTU MANoro AnameTpa. 4 N\ N A N N\ - a AN \ N\ A\
B npouecce akcTpyaupoBaHus NONUNPOMNUIEHOBOM TPYObI, BA3KOTEKYUYMIA MaTepuan 3atekaeT B 3TV OTBEPCTUS \ \ \ g()ﬂg" \ N L \ B /\ \</ \ ,/’(
1 TeM cambIM CO30aET CLEMNeHne nonumepa u metanna. Ha noBepxHocTvi Tpy6 C HapyXHbIM apMUPOBAHMEM, MPU 3 A\ \\ \\ \ /If’l | g\ V) ] \\ ,)(\ ] A X A _
3TOM OCTalOTCS 3aMETHbIE Ha M1a3 «yTSXNHbI», MOBTOPSIOLLME CTPYKTYPY NPUMEHEHHOM nepdopauun. N N ’\/)& 16‘#6}/( N\ | X N o NP \ Z_
ApmupoBaHue PP-R TpybO kpome TemnepaTypHOi cTabunmanpytowen CnocobHOCTU HECET U el OOHY BaxKHYH 9 \ NP N /l' l‘.) \ /)< \ N\ //( // N
_ \ NN D% ¢ AN N PN AN A \¥
bYHKLMIO Cos,u,zéHme aHTMaNdPyY3rMoHHoro Hapbepa, NpenoTBpaLlaloLLErO NMPOHNKHOBEHME MOJIEKYS KMCIopoaa NEAN XTI r3)~i~/ AN N X N~ \ — X, L\\ X %
yepes CTEHKY TPyObl B TEMIOHOCUTESb. /\,/\ I N A D " BZa\ ></ L
// \/, N ,\/ \ (’)"‘bﬁ - N /,/ N2 A" O
1 A \ N \// AN :6 - A\
e e e = oy == == g — —_— O g
1.11. NMpoekTupoBaHue PP-R TpybonpoBoaos o . \, \\ Bz *Q;\ \.® X
1 P N
MpoekTupoBaHme TpybonpoBoaos U3 PP-R ans cuctem XonoaHoOro 1 ropsyero BoA0oCHaOXeHUs OCyLLECTBASeTCs N\ N\ N\ &3/ c% \, L
° o L~ N N N \ P %
B cootBeTctBUM C pernameHtamu CI 30.13330.2020 «BHyTpeHHU BOOOMNPOBOL, W KaHanu3aums 3OaHUMN. o 05 P \ N \\ A ,50 A\ \ - NA
AkTyanuanposaHHas pegakums CHulM12.04.01-85». CBogoM npasui no NpOeKTMPOBAHMIO U MOHTaKy TPYOONpOBOAOB = 0’4 AN N 2 AN AN AN N\ rgﬂn‘/’ N Bz \
13 NonMnponuaeHa paHaom cononumepa Crl 40-101-96. - e\ N | NEDZaNEANED ~ \JA
g 0.3 \ A A\ ) \/ \.L\\ //\\ \\
s 11\ ANLNLLL DN NIEAN \
Cxema apMUpPOBaHUSA N KOHCTPYKTUBHOE ucnonHeHue PP-R TpyObl S N\ v N "N l\\ S \ \ \
o 0,2 \ N \\ N O _Y\ ] Qf.) \ AN
\ AN KT I\ Z O NS INEZA \ \
AN N NN 1\ AN
- Yo Xn TN
01 N NI \ \
: D LA N P N\
Z I NN AN \ PZaN \ \
D% Yo TN LX T NAT TN 1N N NN
\*{9 L~ B /’\\ AN N\ N\ \\
A
0.05 \ JadNIANIERN N \
) A\ NIMAN N\
0,04 P (\(" \\ N \\
0 03 / '// \ \\ ‘\
! JrdPs NEEAN N\ AURVIAUEAN
/ /r N\ \ \ N
1 0,02 NN NN
L AN AN N\ AVEEAN N
N N\ N N
AN N\ \
0,01 N NN
3 6 1 2 3 45 10 2 3 4 3 45 1000
[MoTeps Hanopa Ha TpeHue, MM/M

A — paspes3 apmMmpoBaHHo Tpyosl PP-R;
1 — cnon antoMUHNA NN CTEKTIOBOJIOKHA.

0- KOHCTPYKLUMS apMUpPOBaHHOM Tpybbl PP-R;
1 — cnon antoMuHna (NepdoprMPOBAHHOIO UM CMJIOLLHOMO) UK CTEKIIOBOJSIOKHA;
2, 3 — nonunponuneH.
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Homorpamma 2 1.11.2. KoadPuvumeHT rmapaBim4ecKkoro ConpoTuBeHuUs

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

onpenenaTb Nno cneayoLwen Tabnuue:

A L
10 \IEAN VERANER NIERWAVANNEASY2 ONEI - P
\ NN \\ ANANEN \\} x;”o' B %\ S:P/ P = Ta6nuua 6. KoadpdPuumeHT MecTHOro ruapaBaM4YEeckoro ConpoTuBIeHNs ana
N \ P <
NCTINT I AN X cN\UNGXe N coeAVHUTENbHBIX AeTanei n3 NnoAunponuieHa
NC Y \ XN XT N o = w
5 L NLLIN TN NN 2N N2 N2 Nz e
4 N N L NA \\OX-’}O_ > NN~ \N —
N ) A > N
\\ N\ A\ . x 5\\}\?@ ‘\9> AN N (\/\ \\ / ~ ’<\ \\ ] d _ DeTans 0Go3Ha4YeHne Mpumeyanue KoadduumeHnt
3 \ _ \\ i )) ,/ N . N
NN NG AN N X NBYa\ B W
s N NN CANENEZURN K AN N_LA Mydra — 0,25
A o - 7 - >\‘ \ N - \ - N\ \\ . —
L \ -~ N p A
\\O \?,/ \ N ',)(/ N \\ >(/ AR N ,/\)( P YmenbLuerne 0,40
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- N ’
o0 AN P 3 N NN NI NN H —~— Ha 2 pasmepa
]
?')\ — LI\ N N AN \P AN e X AN MydTa nepexogHas —:/_ y
’\(L“ )< 2\ N\ L N\ /'\ N \ B >(\/ \ N\ ,/ MeHbLLeHne 0,60
s NS TN KT N N RN SN NN N
, A N AN VG ¥ AN NECNTNC AN YMEHBLICHME
o 04 2N RS X \VPZAN B N 0,70
= N\ h \ /\< AN A ,A<\\ N /)(\ Ha 4 pasmepa
:[" 0’3 > 1 k > v 1 \ \ \ - \ \\ N N \B/ ~ \\ y 90° 1,20
= < +O° - (\ N DN \\ p.d N L \ >\ FOABHNK ,
S 0 S N A NS N SN NSO A |
) A N A \
[a /‘ N N\ d 7
P //\\ D‘Q‘Iﬁz‘/ < \C A N \\ \\ X \\ < YronbHuk 45° (r 0,50
P W B Za ERIAER < WA . B AVINAY
1
0,1 ~ (L$6P‘/\< - >< A§ X \\ N \\ o AN \ _—l+_|; Paspenenvie notoka 1,20
P NDC AT TN C \ 7 NN SN N \ NN , -
k/ (L\\ A1 IN N\ = N INAN N \\ N \\ { N TpoiiHuk
N B3 i N N AHAN A NN _—>H L CoeanHeHue noToka 0,80
0.05 // WA \ 3/ AN N AN \\ N —
' r k/’ AT A N\ 2 I\ N\ N\ \ \\ \\ \\ \\ Y _|*|_
- \ \N
0,04 7><; N\ ‘?9\’:5\ N 1\ NN ENNAER N\ -_>I r_— CoeaviHeHvie noToka 2,10
0.03 N = A\NEP AN N\ NN ) f
’ N LA P < X[ N\ AUENEANEN AN Kpectosura L
0.02 X Pad NOLATTTN \ NENENAVIAN - > PaageneHue noToka 3,70
) TN 71 \ NN \ \ A
/ A~ 7 \\4\ \\ \\ J \ NN AN
L~ \ N\ N\ R
/,\ e N ? \\ \ \\ \ MydTa KOMOMHMpPOBaHas = 0,50
1 » N \ v \\ N < N BHYTPEHHasi pe3bba —
0501 N L~ \l | A \ N N \
1 2 3 45 10 2 3 45 100 2 3 45 1000 Mydra komGnHupoBanas = 0.70
HapyxHas pe3bba —m ’
HOTepﬂ Hanopa Ha TpeHune, MM/M YrofibHUK KOMOUHNPOBAHHBIIA
1,40
BHYTpEHHas pe3bba + ,—w
YronbHNK KOMOUHNPOBAHbI 160
Hapy>Hasi pe3bba + I_m ,
TPONHNK KOMOUHMPOBAHHbII —FH— 1.40—1,80
BHYTpEHHas pe3bba =
20 Mm 9,50
25 MM 8,50
B | 8C |
enmmb — 32 MM 7,60
40 mm 5,70
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1.11.3. KomneHcauusa nMHEMNHOro pacwumpeHus Ta6nunua 8. Tabnuua NMHENHOro pacwmpeHus (B MM):

apmMmupoBaHHaa anitommHnem Tpyoa PP-R (a=0,03 mm/me°C)
[Tockonbky NONMMEpPHbIE MaTepualbl UMEOT YBEJSIMYEHHBI MO CPaBHEHMIO C MeTasiaMn KO3DOULMEHT JIMHENHOIO

YIJIHEHUS, TO MPW NMPOEKTUPOBAHMN CUCTEM OTOMJIEHNS, XONIOAHOIO Y FOPSYEro BOAOCHaGXEeHWs, NPoM3BOaAT
PaCYET IMHENHBLIX U3MEHEHU TPYOONPOBOAOB, BOSHUKAIOLLVX NPV nepenagax TeMneparyp. Pa3Huua Temnepartyp At, °C
MpoekTpoBaHMe U MOHTaxX TPyOONPOBOAOB HEOOXOAVMMO BbINOMHATbL Tak, 4TOoObI Tpyda Morna cBoOOAHO AnunHa
nepemMelLaTbCs B MNpenesnax BesiMyMHbl PAacyYeTHOrO JIMHEMHOro pacluMpeHusl. OTo AO0CTMraeTcs 3a cuyeT TPYGbI, M
KOMMEHCMPYIOLLLE CMOCOBHOCTM 3NeMEHTOB TPyBOonpoBOAA, YCTAHOBKOM TeMmnepaTypHbIX KOMMEHCATOPOB U 10 20 30 40 50 60 70 80
MpPaBW/IbHOM PACCTAaHOBKOM OMop (KperneHuin). HenoagvxHble KpenaeHus TpyG A0MKHbI HANPaBiaTb YAMHEHNS
TPyObONpPOBOAOB B CTOPOHY 3TUX 3NIEMEHTOB. 0,1 0,03 0,06 0,09 0,12 0,15 0,18 0,21 0,24
PacyéT nameHeHuns 4vHbl TPYGOMNPOBOAA NPV M3MEHEHMU ero TeMMeparypbl MPON3BoAMTCS Mo dopMysie:
AL=a e L ¢ At, roe 0,2 0,06 0,12 0,18 0,24 0,30 0,36 0,42 0,48
AL — y3MeHeHue A/IMHbI TPYGONPOBOAA MPU Ero HArPEBE MV OXNAXKAEHUN: , MM;
a — KO3PPULUMEHT TENNOBOIO PacLUMPeEHns: MM/M - °C; 0,3 0,09 0,18 0,27 0,36 0,45 0,54 0,63 0,72
L — pacuéTHas oimHa Tpybonposoaa: , M;
At — pasHuua TemnepaTypbl Tpybonposoga npu MoHTaxe 1 akcnnayatauum °C (K). 0.4 0.12 0.24 0.36 0.48 0.60 0.72 0.84 0.96
o 0,5 0,15 0,30 0,45 0,60 0,75 0,90 1,05 1,20
Tabnuua 7. TaGnuua NMHENHOro pacLuMpeHuns (B Mm):
TpyOa 6e3 apmupoBaHusa (a= 0,15 mm/me°C)
0,6 0,18 0,36 0,54 0,72 0,90 1,08 1,28 1,44
OnuHa Pa3sHuuya temnepatyp At, °C
TPYObl, M 10 20 30 40 50 60 70 80 0,7 0,21 0,42 0,63 0,84 1,05 1,26 1,47 1,68
0,1 0,15 0,30 0,45 0,60 0,75 0,90 1,05 1,20
0,8 0,24 0,48 0,72 0,96 1,20 1,44 1,68 1,92
0,2 0,30 0,60 0,90 1,20 1,50 1,80 2,10 2,40
0,3 0,45 0,90 1,35 1,80 2,25 2,70 3,15 3,60 0,9 0,27 0,54 0,81 1,08 1,35 1,62 1,89 2,16
0,4 0,60 1,20 1,80 2,40 3,00 3,60 4,20 4,80
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 0,90 180 270 360 450 540 630 7,20 2,0 0,60 1,20 1,80 2,40 3,00 3,60 420 4,80
0,7 1,05 2,10 3,15 4,20 5,25 6,30 7,35 8,40
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 4.0 1.20 2 40 3. 60 4.80 6.00 720 8.40 9.60
1,0 1,50 3,00 4,50 6,00 7,50 9,00 10,50 12,00
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
6,0 1,80 3,60 5,40 7,20 9,00 10,80 12,80 14,40
4,0 6,00 12,00 18,00 24,00 30,00 36,00 42,00 48,00
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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Ta6bnuua 9. Tabnuua NMHENHOro pacwmpeHus (B MM):
Tpy6a PP-R apMmupoBaHHasa cTeksioBONIOKHOM (a = 0,035 mm/me°C)

0,6 0,21 0,42 0,63 0,84
0,7 0,24 0,49 0,73 0,98
0,8 0,28 0,56 0,84 1,12
0,9 0,31 0,63 0,94 1,26
1,0 0,35 0,70 1,05 1,40

AnunHa U3meHeHune Temnepatypsbl AT (°C)
TpyOhI,
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
1,05 1,26 1,47 1,68 1,89 2,10
1,22 1,47 1,71 1,96 2,20 2,45
1,40 1,68 1,96 2,24 2,52 2,80
1,57 1,89 2,20 2,52 2,83 3,15
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 KOMMNEeHcaTop

Puc 1. PacueTtHasa cxema MN-o6pa3Horo
KoMMeHcaTopa:

HO - HenoaBuxHas onopa;

CO - ckonb3suas onopa;

L npyx. y4. — AMHA NPYXXNHSLLEro y4acTka OT OCK TPpyObl
[0 Kpasi HENOABMXHOW OMNOPbI, MM;

AL - yBenmM4yeHue [JIMHbl FTOPU3OHTANIBHONO y4acTka
TpybonpoBoaa Npu Harpeee, MM;

L HO — paccTosiHMe Mexay KpasiMmn HENoOBWKHbLIX Orop, MM;
L co - pacctosHne mMexay Kpaem HEenoABUXHON W
LLEHTPOM CKOJMb3SILL,EN OMOpbI, @ TakXe MeXAay LeHTpamMu
CKONb3ALLMX ONOP, MM.

_)LHO J__co J_ ﬁlll
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/
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L MPYX. Y4,

I—HO B | HO

M-o06pa3HbIii KOMNEHcaTop

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

HO - HenoaBuxHas onopa;

CO - ckonb3asuas onopa;

L npyX. y4. — ANIMHA NPY>XXUHSLLLENO Y4acTKa OT OCK TPyObI
[0 Kpasi HENOABWMXKHOM OMOpPbI, MM;

b - wupmHa kKomrneHcaTopa (BCTaBka), paccTosiHue
MeXay OCSIMU KOJlen, MM;

£ T A E
HO coT / \r co HO
L rpysx. yu. [
Lco1 LCO b |-CO LCOZ
| |
L Ho

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

KomneHcaumio TennoBbIX YOJAVHEHWA peLlaT KOHCTPYKTUMBHO, WCMOJb3ya Yrbl MOBOPOTA, CKOMb3fLWME W
HEenoABMXHbLIE OMOPbI, @ TAKXE rOTOBblE KOMMEHCATOPbI. B HENOABMXHbIX Onopax Tpyba XECTKO KPENUTCSH XOMYyTOM
yepes Pe3nHOBYIO MPOKIAAKY, @ B CKOMb3ALLMX onopax ¢pukcatopbl NO3BOASIOT Tpybe nepemeLlarbcs B OCEBOM
HanpasneHun.

Ha nprvmepe npoekTHOro pelleHus TPacCMpPOBKM TpybomnmpoBoda B BUAE Yrfia MOBOPOTA MPUBEOEM PACYHET
TEMNJIOBOM KOMMEHCALMM FOPU3OHTANIbHOIMO Yy4yacTka MOJMMPONUIEHOBOr0 TPyOOMpPOBOAa, OMPEAENVB HYXHYIO
OJINHY BEPTUKANBHOMO Y4acTka, KOTOPbIV C YHETOM YNPYrnx CBOMCTB TPyObl ByaeT “npyxmnHnTh” 6€3 paspyLueHns B
VHTEpBasie BENNYUNHbI YOJIHEHUS paBHOWM AL.

B uenax ycTpaHeHWs pa3HOYTEHWIA npepnaraetcs MNPOU3BOAUTL OTCYET MNPYXMHALWENH OAWHbI OT
OCM TOPU3OHTANILHOMO Yy4acTka [0 Kpas HEenoABWXHOM OMopbl Ha BepTMKaibHOM ydacTke. dopmyna OfiviHbl
NPYyXuHALLEero yyactka Tpy6onposoaa umeeT BUA,:

L npyX. yu. =25eVD ¢ AL,

roe:

L npyX. y4. — 4ArHA NPYXUHSLLETO y4acTka, MM;

D — HapyXHbIl AnameTp TPyObl, MM;

AL - yBenu4yeHue oinHbl y4acTka TpybonpoBoaa rnpu ero Harpeee, Mm.

PacuéT -06pa3Horo komrneHcatopa BbINOSHAETCA B CreAylolleln nocnenoBare/lbHOCTU: cHavyana onpeaensercs
BEJIMYNHATEMNNIOBOIO YAJIMHEHMS PACHETHOr0 y4acTka, 3aTeM BblYUCIieTC Heobxoanmas oJiMHa neprneHamMKyIsapHoro
K HEMY MPY>XXMHSALLEro yyacTka.

AL 1, AL 2 — yBennyeHmne AnvH ropu3oHTasIbHbIX yH4aCTKOB TPYOONPOBOAOB NMPU UX HAarpeBe, MM;

L HO - paccTosiHue mexay kpasMn HeNoABUXHbIX ONop, MM;

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

L CO1, L CO2 — paccTosHusa Mexay KpaemM HEMOABMXKHOM OMOpbl U KpaeM CKOMb3SLLEN ONOPbl, MM.

Mpu peleHnn TensoBOW KOMMEHcauMM ydacTka TpybornpoBoga C MCMonb3oBaHWeM TpybHoro [-o6pasHoro
KOMMeHcaTopa, MOXHO MPUMEHNTb 2 MPUEMA ero PACNONOXEHUS MeXAY HENOABVXHBIMY ONOPaMU:

. CpeguHHoe (TOYHO MnOoCcepenuHe) pas3MelleHrne Mexay onopamMu, npu  KOTOPOM  AJiMHbl  06eunx
pPaBHOPACMONOXEHHbIX B 06€ CTOPOHbI OT HEr0 BETBEN TPYyOOMNPOBOAOB PaBHbI, T.€. MOJy4aeTCs KOHCTPYKLMS
paBHOMJIEYEBOro KOMMNEHcaropa;

« CMELLEHHOe pa3MeLleHne, BO3HMKaloWwee Npu NPOEKTHbIX PeLUeHnsX, Korga OJvHbl BeTBen TpybonpoBOLOB
B CUJTy KOHCTPYKTUBHbBIX OCOGEHHOCTEN 06bekTa U TPACCMPOBKM TPYOONPOBOAA OKa3bIBAOTCS PA3NNYHbIMU, T.€.
nosly4aeTCcst KOHCTPYKLMS pa3HOMIE4eBOro KOMNeHcaTopa.

B nepBom cnyyae pacyéta, BennunHa DL paBHa ans ob6eunx BeTBer Tpybonposoaa 1 obLuee yojnHeHne PaBHAETCS:

AL oGy, = 2AL.

Bo BTOpOM cnydae BennyumHa DL paccymTbiBaeTCs HE3aBMCUMO 4151 KaXXO0M BETBU U YOJIMIHEHWE COCTABASET CYMMY
BbIYNCIIEHHbIX YANUHeHWI: AL 06w, = AL neB + AL npag, roe:

AL nee=LCO1 +LCO;
AL npa=LC02+LCO

LLinpuHa komneHcartopa b (BcTtaska), HE3aBUCUMO OT AJINHbI €M0 BETBEN, HA3HAYAETCA KOHCTPYKTMBHO 1 COCTaBIAET
Benn4mHy paeHyto 11 — 13 D Hap. BcTaBka Bcerga kpennTtcs nocepeanHe XOMyTOM (KECTKOe KpenieHne).
TennoBoe yanvHeHne AL o6y pacyETHbIX y4acTKOB TPyOOMNPOBOAOB MIOC HEKOTOPLIA FrApaHTUPOBaHHLIN 3a30p
Mexay cOnM3MBLLUMMNCS BEPXHUMN AEeTansaMm koMmneHcartopa (nopsaka 150 MM) He 4OMKHbI NPEeBbIWATh LUNPUHY
KOMneHcaropa. B npoTuBHOM criyyae cnefyet YyMEHbLUNTb PACCTOSHME MeX Ay HENOABMXHbIMY OropamMm PacHETHbIX
Yy4acCTKOB.

PacuéT M-06pasHoro komneHcatopa BeaéTcs aHanorMyHo pacyéTty M-o6pasHoro.

Ecnn KOHCTPYKTUBHbIE pa3mMepbl TPYOHbIX [ 1 I — 06pa3HbIX KOMNEHCATOPOB MPUHMMAIOTCS MO PacyETy, TO
0O-06pa3Hble KOMMNEHCATOPb! A7 Pa3fIMYHbIX AMAMETPOB MIAaCTMACcCOBbIX TPYO BbIMYCKAOTCSH C BblYMCIEHHBIMU
bUKCUPOBAHHBIMU 3HAYEHUAMUN UX FEOMETPUHECKMX PA3MEPOB.
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0O-00pa3HbIi KOMNEeHcaTop

Puc 3. Cxema O-o6pa3Horo, netneobpa3HOro KomneHcartopa:

HO - HenoaBwxHas onopa; CO — ckonb3sllas onopa; DHap — HapyXHbI AnameTp TPyObl, MM;
b — paccTosiHMe Mexay CTeHKaMm KOMMNeHcaTopa No BHYTPEHHEMY AANAMETPY, MM;
LHO - pacctosiHne mexny kpasiMm HEMOABUKHbIX ONOP, MM.

b28Dygp Pa3mep KomneHcupylowaa
- / - KOMMneHcaTopa CNnocoGHOCTb
— = = e D, Mm DI, mm
HO CO COo HO
20 80
25 65-70
Ho 32 55
40 45
L+o

KomneHcupytowas cnocobHocTe O-06pa3Horo koMmneHcatopa.

1.11.4. OCHOBHbIEe NPUHLMNbI NPOKJIaAKN TPyOONPOBOAOB U3 NONUNPONUJIeHa

TpybonpoBoabl creayeT NpokKnaabiBaTb B MeCcTax 06ecnevymBalolLmx Nx 3amTy 0T MexaHMYecknx noBpexaneHui
(waxTtax, wrpobax, kaHanax u 1.4.), NpY 3TOM O0J/KHA 00ecneymBaTbCs BO3MOXHOCTb UX TEMNIOBOrO YAJIMHEHUS.
Mpn HEBO3MOXXHOCTU CKPbITOM NMpoknaakm TpybonpoBOAOB VX CNeAYEeT 3awmiartb OT MEXaHNUYECKMX MOBPEXAEHUIA
M OrHS.

MoaBoAKM K caHTexnprubopam AonyckaeTcst MpokaabiBaTb OTKPbITO.

PaccTosiHne mexnay Tpybamu 1 CTPOUTENbHBIMU KOHCTPYKLIMAMM AOSIKHO ObITh HE MeHee 20 MM.

B mMecTax npoxoaa yepes CTPoUTENbHbIE KOHCTPYKLUMM CTEH W NeperopoaokK, NoamnponuieHoBsle Tpyobl cneayet
npoknagpiBatb B GyTsgpax nam runb3ax u3 metanna.

BHYTpeHHUIT guameTp rmnb3bl JOMKEH ObiTb 60nblie Ha 20 — 30 MM HapyXHOro guameTpa NPOXOoAsiLLEero B Hen
TpybonpoBoaa. ATOT 3a30p 3aMOJIHAETCSH MSArKMM HEropryYuM Martepuanom, ChocobCTBYOWMM CBOOOAHOMY
nepemMeLleHnio Tpyb6onpoBoaa, BA0SIb 0cu. Kpai rmib3bl A,0JIKEH BbICTYNATh 3a NPeAesibl CTPOUTESIbHOM KOHCTPYKLUMMN
Ha 30 — 50mm.

3anpelaeTtcs pacnonaraTb B rm/ib3e CTbIKOBbIE COEAMHEHUS KakK Pa3bEMHOr0, Tak U Hepa3bEMHOI0 Xxapakrepa.

B cnydae npoknagku TpybOMNpoBOAOB B Cnoe 6eToHa WK LUeMeHTHO-Mec4YaHoro pacTtBopa 3anpeljaetcs
3aMOHOINYMBATb PadbEMHbIE Pe3bO0BLIE COEAMHEHUS.

1.11.5. Kpennexnue PP-R Tpy6onpoBoaos

Mpn npoekTMpoBaHMM TPybONPOBOAbI PA3LAENSIOTCA Ha OTAE/IbHble Y4YacTku, MyTEM pacnpegeneHnst Toyek
XECTKOro kpernsieHus. Takum o6pasom, npenoTBpaLLaeTcs HEKOHTPOMPYEMOE nepemMeLleHne TpybonpoBoaoB U
rapaHTUPyeTCs UX HagexHas pukcaums. TOUKN XKECTKOro KpernaeHmns pacCYnTbiBAOTCS U BbIMOJIHAIOTCS C Y4ETOM
NencTBNs CU, BO3HMKAOLLMX NPWY pacLLuMpeHnm TpybonpoBOA0B, a Takxke A0MOSHUTENbHbIX HAarpy30K.
Ckonb3sme UM HanpaensaoLmMe KpenaeHns O0/KHbI MO3BONSAThL NepeMeLleHns TpyObl B OCEBOM HamnpaBfieHUN,
MCKJTI04ast NPy 9TOM MEXaHMYeckne NoBpexaeHns Tpyobl.

PaccTtosHne mexay CKonb3siWMMmn onopamMm rnpu 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

TPyObl, 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

HeI'IO,EI,BVI)KHbIe onops.bl HGOGXO,EI,VIMO pa3MewaTtb Tak, 4TOObI TemMneparypHole WU3MEeHeHUA [OJIMHbl Yy4acCTkKa
TpybonpoBoaa Mexnay HUMW He MpeBbillanv KOMMEHCUPYIOLLEN CNoCOOHOCTU OTBOAOB U KOMIMEHCATOPOB,
pPacnoJIoXKeHHbIX HA 3TOM y4acTKe U pacnpeaensannch NPOnopLMOHanbHO UX KOMMNEHCUPYIOLLIE CMOCOOHOCTH.

B Tex cnyyasx, korga TeMmnepatypHble U3BMEHEHUS OJIMHbI y4acTka TpybornpoBoaa npeBbILLAT KOMIEHCUPYHOLLLYIO
CNnocobHOCTb orpaHmnymnBaroLLnX ero 31eMeHToB, Ha HEM HeO6XOLI,I/IMO YCTaHOBUTb ,EI,OI'IOHHVITeﬂbeIVI KOMMeHcaTop.
3anopHyio 1 BOAopa3bopHyd apmMaTtypy Bo nsbexaHve nepemadm nx Beca TpybonpoBoay HeEOOXOOAMMO XECTKO
3aKpernndaTb Ha CTPOUTEJIbHbIX KOHCTPYKLUNAX.

1.12. MoHnTax PP-R Tpy6onposoaos

TpaauUMOHHBIM CMOCOOOM COeAUHEHUSI HAMOPHbLIX TPYOGOMNPOBOAOB W3 MOAMMNPONWIEHa SBASIETCA CBapka,
3aK/Io4aloLLLasaCcs B HarpeBe Aetanen 40 BA3KOTEKYHero COCTOSIHNSA, COEAMHEHWN NX MO, HEKOTOPbLIM AABIEHNEM U
nocnenyoLLeM oxJiaxkaAeHnn aeTanei 4o 06pa3oBaHNst HEPa3bEMHOIO COEAMHEHUS — CBAPHOTO LLIBA.

Hanbonee 4acTto NpUMEHSIOLLMMCS METOOOM CBapku SBASETCS pacTpyOHas cBapka, Mpu KOTOPOW NMPOM3BOAMTCS
coeMHeHne KOHLIOB TPyb Yepes NpoMeXyTO4HYIO AeTalb B pacTpyo.

1.12.1. CapouHbIit annapar

[na cBapky Tpyd NCMNONb3yeTCcs KOMMIEKT CBAPOYHOro 060pya0BaHNS, B COCTaB KOTOPOro BXOOSAT:
» cBapoO4HbIi annapart (MowHocTb 1500 nnn 2000 BT)*;

» CMEHHble HarpesaTenu;

» pesak ons pesku Tpyo™;

» MeTannn4yecknin HemoadaH;

» NHCTPYKLMS NO NPUMEHEHMIO.

*
B 3aBMCMMOCTM OT MOeNI CBAPO4YHOro OﬁOpy,D.OBaHI/Iﬂ
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1.12.2. NoAaroroBka MHCTPYMEHTa

1. YCTaHOBUTb CBApOYHbI annapart Ha POBHOW MOBEPXHOCTH.

2. 3akpenuTb Ha CBApPO4YHOM armnapaTe CMeHHble HarpeBaTenn HyXHOro pasmMepa C MOMOLLbIO cheumasnbHbIX
KntoYen. Hacagkm JomkHbI NIOTHO NPUIeraTb K HarpeBaTelbHOMY 91IEMEHTY (He06X04MMO CneauThb 3a TeM, 4TOObI
NOBEPXHOCTb HACAA0K HE BbICTynasa 3a Kpan HarpeBaTefibHOro 9N1eMeHTa).

3. NpoBepuTb YyCTAHOBNEHHYIO TEMMNEpaTypy Ha annapaTte (Temnepartypa ceapkm PP-R coctaBnsieT 260 —270°C).

4. BkounTb CBApOYHbIN annapart B ceTb (HanpsixeHne 220B) n npoBepuTb rOPUT NN CUrHaNbHas namMnoyka.

5. B 3aBMCMMOCTU OT TEMNEPATYPbI OKPYXAIOLLLEN Cpeabl HAarpeB HarpeBaTenbHoro anemeHTa anntcesa 10 — 15 MuHyT.
Pabouas Temnepartypa Ha NOBEPXHOCTU AOCTUraeTcs aBTomMaTmyecku. MNpouecc Harpeea 3akOHYeH, Korga racHeT
WM 3aropaeTcs (B 3aBMCMMOCTM OT TUMa CBApPOYHOro annapara) amnoyka KOHTpOoss TeMneparypsbl.

[MepBylo cBapKy pekoMeHAyeTCH NPOM3BOAUTL YEPE3 5 MUHYT MOCSIEe HAarpeBa CBapoOYHOro annapara.

(W"BHUMAHMUE:
CBapoy4Hble MHCTPYMEHTbI A0JKHbI coAepXaTbcs B YnuctoTe. NMpu Heo6Xxo0AMMOCTU HapreBaTesibHYIO FMJ1b3Yy
M OO0PH NPOYUCTUTb PaCTBOPUTEJIEM C MOMOLLbIO rpy6oii candeTku.

1.12.3. CBapka geTtanei B pactpyo

Mpouecc pacTpybHOM CBapku BKJOYAET OAHOBPEMEHHLIN HArpeB COeAMHSIEMbIX AeTasneil, TEXHONOrMYEeCKYHo
BbIAEPXKY, CHATME AeTasieil ¢ Hacagok, UX COoMnpsiXeHne 1 nocnenyloliee eCTeCTBeHHOE oOxJ1axXaeHNne CBapeHHbIX
netanen. Jns KaXaoro Hapy>xHoro grMamMeTpa nogobpaHbl COOTBETCTBYIOLME Napbl HACAAOK.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Mopsiaok ceapkm:

1. Ha cBapouHblli annapart yCcTaHaBMBAKOTCS HacaZky COOTBETCTBYIOLLErOo AuamMeTpa, npu 3toM paboyuve
NMOBEPXHOCTM HAcaA0K AOMKHbI ObITb 06€3XXMPEHbI aLLETOHOM UM BOAHLIM PACTBOPOM cnivpTa. B cnyyasax Hanvnaums
Ha HacaKun OCTaTKoB MNOMMMEPOB OT NpeablaYyLLEN CBAPKN, HEOOXOAMMO NPOBECTM OUYUCTKY PaboUMX MOBEPXHOCTEN.
2. CBapoyHbIl annapar noaktoYaeTcs K CETU 1 OXMOAETCSA ero roTOBHOCTb K paboTe.

3. CooTBETCTBYIOWANA TEXHONOMMM Temnepartypa ceapkm gnsa PP-R coctaBnsieT 260 — 270 °C.

4. Tpyba obpeszaeTcs nNof NpsMbIM YoM K OCU TPyObl NPy MOMOLLUM crleumanbHOro pesaka. Ha topue Tpybbl ©
BHYTPEHHEN CTOPOHbI CHMMaeTcs dacka nog, yrnom 30°

5. KoHeL, Tpybbl 1 pactpyb dutrHra nepes cBapkor npu HEOOXOOMMOCTWN OYULLAIOTCS OT BAAru, Nbiiv v rpssm m
o0b6e3xnpurBatloTcs.

[na apMrpoBaHHbIX afIloMUHMEM NOIMMPONUIEHOBLIX TPYO Nepen, cBapkor KoHew, TPyObl 3a4nLLLAETCS 3a4MCTKOW,
npu 3TOM NPOUCXOAUT CHATME TOHKOIO NOJIMMEPHOIro Cnosi BMecTe ¢ honbron. B pesynsrare 9Toro nosyy4mBLUIMACS
HapyXHbI auameTp TpyObl OOKEH COOTBETCTBOBATh B Npeaenax AonyCckoB CTaHAAPTHOMY HapYy>XXHOMY AvamMeTpy
LaHHOro Tmnopasmepa.
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6. Ha Tpyby HaHOCUTCS MeTKa Ha pacCTOSIHUM, paBHOM MybuHe pacTpyba natoc 2 MMm.

7. KoHubl oeTtanemn, oCeBbiM MNEPEMELLEHVEM, HE BpaLLlasi, NJaBHO BBOOASATCS B HACAAKM.

8. BbloepxmBaeTcs pernaMmeHTrpoBaHHOE BPeEMs NPOorpesa a0 BA3KOTEeKYHEero CoOCTossHUS (cornacHo tabnuue 11).
9. [leTann cHMMAalOTCA C Hacagok, U B TedeHnn 1 — 2 cekyHp, conpsaraiTcs Apyr ¢ apyrom. MNMpu aton onepaumm
He [OonyckalTcs BpallatefbHble ABUMXEHWS AeTaneir OTHOCUTENbHO APYr Apyra, BO3MOXHa /vlib Hebosbluas
KOPPEKTUPOBKA OKOHYATENbHOIO PACMOIOXEHVS AETANEN B KOHEYHOM CTaaMmn CBApPKU.

10. OxnaxaeHne cBapHOro COeAMHEHNs 1 AeTanein Npom3BoaMTCS €CTECTBEHHBIM MYTEM.

()BHUMAHME:

¢ Mpu pa6oTte, B cny4yae He06X0AUMOCTU, CMEHHbIe HarpeBaTesiv O4YMLLAIOTCS OT HaJIuMnLIero MmaTtepuana;

¢ nnq obecneyeHns Ka4YeCTBEeHHOro CoegMHEeHUs neTanei, cneayeT usderatb NOBPEXAeHUS MOKPbITUS HACa[0K;

eKaTeropuyecku 3anpewiaeTtcd oxJjaxaaTb npubop BoOoil, WNHaYe MOryt ObiTb WCMOPYEHbI
TepPMOCOMPOTUBJIEHUS.

Ta6nuua 11. TexHOnornyeckue napameTpbl pacTpyoHoV cBapku aetanei us PP-R
(Temnepatypa okpy>xaiwowero sosayxa 20 °C)

HapyXxHbin AnvHa Bpemsa

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

20 14 6-8 4 2

25 15 7-11 4 >

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 TepmMOoniacToB COMPOBOXAAETCs 00s3aTesibHbIM BblOaBNVBaHNEM B MeECTe CBApHOro LiBa pacrsjasa
mMaTepwuana, Ha3blBaeMoro «rpatoM». [pn pacTpyOHOI cBapke rpaT BbIXOAMT Ha HAPYXXHYK NMOBEPXHOCTb TPYObl 1
BHYTPEHHIOIO MOBEPXHOCTb COeAMHUTENIbHON AeTanu.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.13. UCMNbITAHNA TPYBOMNPOBOAOB

1.13.1. CuctemMbl BOOOCHaAOXeHUus

CucTtembl BHYTPEHHENO XONOAHOMO N FOPSYEro BOAOCHAOXEHWS AOMKHbI ObITb MCMAbITAHBI TMAPOCTATUYECKUM UN
MaHOMEeTPUYEeCKMM MeToA0oM ¢ cobntoaeHmnem TpebosaHnii FTOCT 24054-80, TOCT 25136-82 1 HacToALLMX NpaBu.
BenununHy npoGHOro AaBneHus Npu rMapoCTaTMH4ecKOM METOAE WCMbITaHUs cneayeT NpuHuMaTb pasHou 1,5
BeJINYMHbI N3ObITOYHOrO paboyero AaBieHUs.

mpopocTatnyeckne M MaHOMETPUYECKME UCMbITAHUS CUCTEM XOMOAHOIO W ropsiYero BOAOCHAOGXEHWS OO0SKHbI
NPOn3BOANTLCS A0 YCTAaHOBKM BOAOPa3b0pHOM apMaTypbl.

Bbloep>aBLUVIMUY UCMbITAHWS CHUTAIOTCHA CUCTEMbI, eci B TedeHre 10 MVUH HaxoXaeHus Nof NpobHbIM AaBNEHNEM
npu rmapocTaTMieckoM MeToae UChbiTaHUi He 0OHapyXXeHo nageHus nasneHuns 6onee 0,05 MMa (0,5 krc/cm?) u
Kanenb B CBapHbIX LWBax, Tpy6ax, pe3bb0oBbiX COEAMHEHUSIX, apMaType 1 YyTeUku BObl HEPE3 CMbIBHbIE YCTPOMCTRA.
Mo okoHYaHUN MUCMbITAHUI MMAPOCTATUYECKMM METOAO0M HeobXoAuMO BbINYCTUTb BOOY U3 CUCTEM BHYTPEHHENO
XOJI0AHOIO 1 ropsivero BoOA0CHa0XeHUS.

MaHoMeTpuyeckmne ucnbiTaHNUS CUCTEMbI BHYTPEHHErO XOJIOAHOMO W Tropsidero BOAOCHAOXeHWa cnepyet
Nnpou3BOANTb B CeaytoLLen NnocnenoBaTesibHOCTU:

* CUCTEeMY 3anofIHUTb BO3AYyXOM NPOOHbLIM U36bITOYHBbIM AaBneHnem 0,15 MMMa (1,5 krc/cm?);

* Npu obHapyxeHn nedeKkToB MOHTaxa Ha ClyX cliefyeT CHU3UTb AaBfieHne A0 aTMOCHEPHOro U yCTpaHuUTb
nedexTbl;

+ 3aTeM CMCTeMy 3anofiHnTb Bo3ayxom aasneHmem 0,1 MIMa (1 krc/cm?),

+ Bblaepxarb ee nog NpoObHbIM AABNEHMEM B TEHEHNE 5 MUH.

Cuctema NpusHaeTcs BblAEPXaBLUEN UCMbITAHME, ECNIN MPU HAXOXAEHUM ee Nog, NPOOHbIM JaBieHneM nageHue
nasneHuns He npesbicuT 0,01 MMa (0,1 krc/cm?).

1.13.2. Cucrembl oTonneHusa

McnblTaHne BOOSIHBIX CUCTEM OTOMJIEHUS U TEMOCHAOXEHUS O0/IKHO NPOU3BOAUTLCS MPU OTKITIOYEHHbIX KOTiax
M pacLUMpUTESIbHbIX COCyAax rmapocTaTtnyeckum MeToooM AaBieHueM, paBHbiM 1,5 paboyero gaBneHusl, HO He
meHee 0,2 MlMa (2 krc/cm2) B caMOol HUXHEN TOYKE CUCTEMBI.

Cuctema npusHaeTCs Bblaep>KaBLLUEen UCMblTaHMe, eCNK B Te4eHne 5 MUH HaxoXaeHus ee noa npobHbIM AaBfieHnemM
nageHune gaeneHus He npesbicuT 0,02 MIMa (0,2 Kkrc/cM?) 1 OTCYTCTBYIOT TE€YM B CBAPHbIX LLBAX, TPybax, pe3b0b0oBbIX
COeNHEeHUsX, apMatype, OTONUTENbHbIX NpMbopax 1 06opya0BaHNN.

BenuunHa npoGHOro pJaBneHuss Npu rmapocTatMi4eckoM METOAE WCMbITaHUS 4SS CUCTEM  OTOMJIEHUS W
TENNOCHAOXeEHUS, MPUCOEAMHEHHbBIX K TEMIOLEHTPaNsAM, He A0/ KHA NPEBbLILLATL NPeaebHOro NPo6bHOro AaBneHns
0151 YCTAHOBJIEHHBIX B CUCTEME OTOMUTESbHBIX MPMOOPOB 1 OTOMUTENBHO-BEHTUISALMOHHOIO 000PYA0BaHMUS.
MaHomMeTpuyeckme WCMbITaHUS CUCTEM OTOMJIEHUS WU TenoCHAGXeHUsT COOTBETCTBYIOT MaHOMETPUYECKMM
MCMbITAHUSIM CUCTEM BHYTPEHHEro XONOAHOIMO W ropsiYero BOAOCHAOXEeHMst WU MNPOoM3BOAATCA B TOW Xe
nocnenoBaTenbHOCTU (NYHKT 8.1).

Cuctembl NaHeNbHOro OTOMIEHNS A0JIKHbI ObITb UCMbITAHbI, KaK NPaBuio, rMAPOCTaTUYECKUM METO0M.
MaHomeTpurnyeckoe ncnbiTaHne JonyckaeTcs Npon3BOAMTbL NPY OTPULLATESNIbHON TEMMEPATYPE HAPY>XXHOIrO BO34yXa.
mppocTatnyeckoe UCMbITaHME CUCTEM MAaHENbHOIO OTOMIEHUS AOJIKHO NPOM3BOAUTLCS (40 3a4eKN MOHTaXKHbIX
OokoH) pasneHnem 1 MMa (10krc/cm?) B TedeHue 15 MUH, Npu 9TOM NafeHue OaBfeHus OornyckaeTtcs He Gornee
0,01 MIa (0,1 krc/cm?).

[lns cuctem naHebHOro OTOMEHUS, COBMELLEHHbIX C OTONUTENbHLIMU NPMBopamMu, BENMYMHA NPOOHOro AaBneHus
He 40J1XKHa NpeBbIWaTh NpeaesibHOro NPo6bHOro AaBNeHNs 419 yCTaHOBIEHHbLIX B CUCTEME OTONUTESNIbHbIX MPUOOPOB.
BennunHa npobHOro AaBneHns CUCTEM NMaHesIbHOro OTOMJIEHUS, NMAaPOBbIX CUCTEM OTOMJIEHNS 1 TEMOCHAGXEeHUSs
npY MaHOMETPUYECKMX UCMbITaHNAX AoJkHa coctaenatb 0,1 MMMa (1 krc/cm?). NMpoJomKNTENbHOCTL UCTbITAHUS
-5 MuH. MapgeHne naesneHus OomxkHO ObiTb He 6onee 0,01 MIMa (0,1 krc/cm2).

Cuctema npn3HaeTcs Bblep>KaBLLUEN UCTMbITaHWE AaBIEHNEM, €CNU B TeYeHNEe 5 MUH HaxoXOeHWs ee noA, NPoOHbIM
naBfieHneM nageHue agaesneHus He npesbicut 0,02 MIMa (0,2 Krc/cm?) n OTCYTCTBYIOT TEYM B CBAPHbIX LWBAX, Tpybax,
pe3bb0BLIX COEANHEHMUAX, apMaType, OTONUTENbHbIX MPUBOopPax.
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1.14. U3onguua TpyoonpoBoaoB

Tennonsonaunda

TPpybonpoBoOaOB

BOJOCHaOXeHMS  BbINOJIHAETCS B COOTBETCTBMM C  TpeboBaHUSMU
Cn 61.13330.2012 «TennoBas wu3onsumss 000OpPyaoBaHMS M TPyOOMPOBOAOB». AKTyanM3MpOBaHHAas penakumns
CHwu 41-03-2003. MNMpu MOHTaxe CUCTEM XONOAHOIr0 BOAOCHAOXEHNS HEOBX0OMMO 3alUTUTL TPYOONpoBoAbl OT
obpasoBaHus koHaeHcata. OnpegeneHne BeNMYnUHbl MUHUMAabHOW TOMLLMHBLI U30ASLMM AN NOAMAPONUIEHOBbIX

TPyb MOXHO Npon3BecT no Tabauue 12:

Tabnunua 12. PekomeHgaumm no n3onsaumm TpyoonpoBoaoB C NPUMEHEHNEM
MaTtepuanoB U3 BCNEHEHHOro NnonmnaTuneHa AHeprodnekc.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

D Hap. MoHTax B ctpouTenbHo | MOHTaX B CTPOUTENbHON
TPyObI Cdepa npumeHeHus LD LI KOHCTPYKUUU (n3onauns KOHCTPYKUUU (n3onauuns
’ (M3onsumsa B Tpyo6kax no 2 m)
MM B TpyGKax no 2 m) B 6yxTtax no 10 m)
Tpy6ka SHeprodnekc Cynep Tpybka SHeprodpnekc Cynep
OTonnexHne Tpy6ka Sueprodnekc Cynep 18/13-2 NpoteT-K 18/9-2 Mpotext-K 18/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
o Fopsiyee BogocHabxeHne Tpy6ka SHeprodnekc Cynep 18/9-2 MpoTexT-K 18/9-2 NpoTeT-K 18/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprocdnekc Cynep
XonopHoe BogocHabxeHue Tpybka SHeprodnekc Cynep 18/6-2 MpoTexT-C 18/6-2 MpoTeT-C 18/4-10
XonopocHabxeHune Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
(+5°C - +7°C) TpyGra Sneprodnakc Cynap 18/9-2 Mporext-C 18/9-2 MpotexT-C 18/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprocpnekc Cynep
OTonnexHne Tpybka SHeprodnekc Cynep 22/13-2 MpoTexT-K 22/9-2 NpoTeT-K 22/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
Fopsyee BogocHabxeHne Tpybka SHeprodnekc Cynep 22/9-2 MpoTexT-K 22/9-2 NpoTeT-K 22/4-10
20 p
pybka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
XonopHoe BogocHabxeHue Tpybka SHeprodnekc Cynep 22/6-2 MpoTexT-C 22/6-2 MpoTekT-C 22/4-10
XonopocHabxeHune Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
(+5°C - +7°C) Tpybra Sneprodnexc Cynep 22/9-2 MpoTekT-C 22/9-2 NpoTexT-C 22/4-10
Tpy6ka SHeprodnekc 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 MpoTexT-K 28/9-2 NpoTeT-K 28/4-10
25
Tpy6ka SHeprodnekc Cynep Tpybka SHeprodpnekc Cynep
XonopHoe BogocHabxeHue Tpybka SHeprodnekc Cynep 25/6-2 MpoTexT-C 28/6-2 MpoTeT-C 28/4-10
XonopocHabxexue Tpybka Sueprodpnekc Cynep Tpybka SHeprodpnekc Cynep
(+5°C - +7°C) Tpy6ka Sueprognexc Cynep 25/9-2 NpotekT-C 28/9-2 MpoTekT-C 28/4-10
Tpy6ka SHeprodnekc Cynep Tpybka SHeprodnekc Cynep
OTonnexHne Tpybka SHeprodpnekc Cynep 35/13-2 MpoTexT-K 35/9-2 NpoTekT-K 35/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
Fopsyee BopocHabxeHne Tpybka SHeprodnekc Cynep 35/9-2 NpoTer-K 35/9-2 Mpotext-K 35/4-10
32
Tpy6ka SHeprodnekc Cynep Tpybka SHeprodnekc Cynep
XonopHoe BogocHabxeHue Tpybka SHeprodpnekc Cynep 35/6-2 NpotexT-C 35/6-2 Mporexr-C 35/4-10
XonopocHabxexue Tpybka Sueprodpnekc Cynep Tpybka SHeprodpnekc 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 TPl SEPTEHIEE Chmey
42/20-2
Fopsyee BogocHabxeHne Tpybka SHeprodnekc Cynep 42/9-2 Zgyg_'(; Sweprodnekc Cynep
40 Tpy6ka SHeprodnekc Cynep
XonopHoe BogocHabxeHue Tpybka SHeprodnekc Cynep 42/9-2 42/9-2
XonopocHabxeHune Tpy6ka SHeprodnekc Cynep
(+5°C - +7C) Tpybka SHeprodnekc Cynep 42/9-2 42/9-2
OTonnexHne Tpybka SHeprodnekc Cynep 54/20-2 Tl SHEPTEHIEE Chney
54/20-2
Fopsyee BogocHabxeHne Tpybka SHeprodnekc Cynep 54/9-2 ;Z}lg_'(; Sneprognekc Cynep
50 Tpy6ka 3 C
XonopHoe BogocHabxeHue Tpybka SHeprodnekc Cynep 54/9-2 52}’9_'(: PTG SR
XonopgocHabxeHve Tpybka SHeprodnekc Cynep
(+5°C - +7°C) Tpybka 3Heprodpnekc Cynep 54/9-2 54/9-2

28

OTtonnexune Tpy6ka SHeprodnekc Cynep 64/20-2 I EHEREHIERE G
64/20-2
T
lopsiyee BopocHabxeHve Tpybka SHeprodnekc Cynep 64/9-2 63}23 Sneprodnexc Cynep
63 Tpybka 3 C
XonopgHoe BogocHabxXeHne Tpy6ka SHeprocdnekc Cynep 64/9-2 62}191(: Heprodnekc Cynep
XonopocHabxeHve Tpybka SHeprodnekc Cynep
(+5°C - +7°C) Tpy6ka SHeprocdnekc Cynep 64/9-2 64/9-2
MprMepHbI pacxop, knes:
O6bekT MpumepHsbI pacxon 1 nutpa knest
Toy6KU TONLIAHON 6 MM «[NonepeyHble Wwabl ~ 1800 M,
2y = MpoponbHbie wWwabl ~ 200 M»
CoeavHetve N . ~ «[MonepeuyHbie webl ~ 1350 M,
LIBOB Kneir SHeprodnexc 0,5; 0,9; 2,8 n. TPY6KM TOALWMHOM 9 MM
nsonauun MpoaonbHble Wwabl ~ 150 m»
o «[NonepeyHble Wwabl ~ 500 M,
T WemULTHEE T MpoaonbHble Wwabl ~ 100 m»
o «[NonepeyHble wabl ~ 300 M,
TpyGKM TOAUWMHOV 20 MM MpoaonbHbie Wabl ~ 80 M»
JleHTa apmMypoBaHHas
Eggﬁ””e”"'e camokseoLascs Heprodnekc MpUMEpHbI PacXo/ NIEHTbI: ASMHA MPAMbIX Y4aCTKOB
uaonaumMm 48mm x 50Mm cepas; 48Mm x 25m TPy60npoBoAa YMHOXWTb Ha KO3 PULMEHT 1,2
KpacHas; 48MmM x 25M CuHsIs
CoepnyHenve
Eu%%ﬂBoanb'x 3axumbl MpuMepHbI pacxon: 3-5 3aXMMOB Ha 1 MOroHHbI METP N3onaLMn
n3onsumm
MpumeyaHme:

TonwmHa Tennon3oNsAUMOHHOIO C/los U3 uspenuin  «dHeprodrnekc» Mapku «Cynep» 6e3 MNOKpbITUS B
TENNOUIONALUMOHHBIX KOHCTPYKUMAX A1 obopyaoBaHUs U TPyOOMpPOBOAOB, PACMOJSIOXKEHHbLIX B MOMELLEHUN
paccunTaHa ansa cnenyllmx ycnoBuin. PacdeTHas Temnepartypa TenoHOCUTENs AN TeMnepaTypHoOro pexuma
TennosbIx cetenn 95 °C -70 °C, ona ropsayero BogocHabxeHua 70 ‘C, ona xonogHoro BomocHabxeHua 10 °C.
Temnepatypa B nomMmelleHun 20 °C, oTHocuTenbHas BRaxHoCTb Bo3ayxa 70%. HYucno 4yacos paboThl B rof, — MeHee
5000. Tennonzonsaums ncnonb3lyeTca 6e3 MeTanIM3npoBaHHOIO NOKPbLITUS.

1.15. TpaHcnopTupoBaHue u xpaHeHue PP-R Tpy0

CornacHo CI1 40-101-96 TpaHcnopTupoBaHMe, MNOrpyska W pasrpy3ka MoJMNPONUIEHOBLIX TPYO AOJIKHbI
NpPOBOAUTLCH MPU Temnepartype Hapy>XHOro Bo3ayxa He Huxke -10 ‘C. Mx TpaHcnopTupoBaHue npu Temneparype
0o — 20 ‘C ponyckaeTcs TONbKO MNPy UCM0JIb30BaHMN CrieumanbHbIX YCTPOMCTB, obecnedmBatoLLmx pukcaumo Tpyo,
a TakXke NPUHATUM 0COBbIX Mep NPeaoCTOPOXHOCTH.

TpyObl M cOeANHUTENBHBIE AeTanM HeoOX0aMMO obeperaTb OT yAapOB U MEXAHNYECKMX Harpy30K, a X MOBEPXHOCTU -
OT HaHeceHus uapanuH. Mpu nepeBo3ke Tpybbl M3 PP-R Heobxooumo ykiaablBaTb HA POBHYIO MOBEPXHOCTb
TPaHCMOPTHbIX CPEACTB, MPEefoXpPaHss OT OCTPbIX METANNIMYECKNX YIIOB U pebep nnathopMsl.

TpyObl 1 coeanHUTeNnbHbIE aeTann n3 PP-R, noctaBneHHble Ha 00bEKT B 3MHee BpeMsl, nepem, Ux NpuMeHeHnem
B 3aHUNNAX OOJIKHbI ObITb NPeABapUTENIbHO BblAEPXXaHbl NPY MNONOXUTENbHOM TeMNepaType He MeHee 2 4.

TpyObl A0KHBI XPAHUTLCS HA CTENaXax B 3aKpbIThIX MOMELLEHUAX UK Nod, HaBecoM. BbicoTa wtabens He aosXHa
npesbilaTb 2 M. CknaampoBaTtb TpyObl U COeANHUTENbHbLIE AeTanu crnenyeT He 6nuxe 1 M OT HarpeBaTesibHbIX
npnbopoB.

1.16. TpeOGoBaHus NO TeXHUKe 6e30nacHOCTU

Mpn KOHTaKTe C OTKPbITbIM OrHEM mMatepuan Tpyd ropuT KOMTALWMM niamMeHem ¢ obpas3oBaHMEM pacriasa n
BblAeNeHNneM yrnekMcnoro raza, napoB BoAbl, HeNpeaesbHbIX YrNeBoA0POoA0B 1 ra3000pa3HbIX NPOAYKTOB.

CBapKy pr6OCOGJJ,I/IHVITeJ'IbeIX p.eTane|7| crieayeTt npon3BognTb B NpoBeTpMBaeMOM NMOMeELLEHNN.

Mpwn paboTe co cBapoyHbIM annapaTomM cnenyet cobnioaaTb npasuna padoTbl C 9NEKTPOUHCTPYMEHTOM.
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1.17. HopmaTuBHbIE CCbUIKN

-t

.TOCT 32415-2013 «Tpy6bl HAaNOpPHbIE U3 TEPMOMIACTOB U COEAMHUTESbHBIE AeTaNN K HAM OJ1s1 CACTEM
BOZOCHAOXEHUS 1 OTOMNEHUS.

.TOCT P 53630-2015 «Tpybbl HanopHble MHOrOC/IOMHbIE ASI1 CUCTEM BOLAOCHAOXEHNS 1 OTOMNEHUS».

. CMN 60.13330.2020 «OTONNeHne, BEHTUAALNS 1 KOHANLMOHNPOBAHWE.
AkTyannaupoBaHHas pegakumsa CHull 41-01-2003».

. CMN 60.13330.2020 «BHYTpeHHWI BOAONPOBOA, U KaHanM3auus 3aaHui.
AkTyanmnsupoBaHHas pegakums CHull2.04.01-85%».

. CMN 73.13330.2016 «BHyTpEeHHNE CaHUTAPHO-TEXHUYECKME CUCTEMbI 30aHUN.
AktyanunamposaHHas pegakumsa CHull 3.05.01-85».

. CMN 61.13330.2012 «Tennosas nzonsaums o6opyaoBaHns 1 TpybonpoBOa0B».
AkTyannamposaHHas pegakumsa CHull 41-03-2003.

. TY 2248-002-16965449-2016 «Tpybbl HANOPHbLIE 1 COEANHUTESNbHbIE AeTanu K HAM U3 NOAMAPOoNuIeHa
paHgomcononumepa (PP-R/PP-R-GF/PP-R)».

. TY 2248-001-16965449-2016 «TpyObl HANOPHbLIE N3 MNONUMPONUIEHA PAHAOMCOMNOIMEPA aPMNUPOBAHHbIE
CTEK/I0BONIOKHOM (PP-R)».

. TY 2248-003-16965449-2016 «Tpybbl HANOPHbLIE N3 NOAUMPONUIIEHa PaHAOMCOMNMNONMEpPa,
apMunpoBaHHble antomuHmem (PP-R/AlI/PP-R)»

© O N o Oa & WN

NMPUNOXEHMUE 1 (CMMPABOYHOE)

XuMunyeckasa CTOMKOCTb TPYO U coeanHuTenbHbix aetanei us PP-R
(no paHHbiM DIN 8078)

YcnoBHble 0603Ha4YeHUs: CumBoOnbI, ONUCbIBalOLWMEe XMMnyeckue

KOHLeHTpauun:
C - cT0ek;

YC - yCNOBHO CTOEK,;

HC - He cToek;

— — HEQOCTaATO4YHO NHDOPMaLMN.

VL — koHueHTpauusa meHee 10%;

L — koHueHTpauus 6onee 10 %;

GL — HacbiLlweHHbI pacTeop npu 20°C;
H — koMMepyeckas OLEeHKa;

TR — TexHM4eckn yncras.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Xumunyeckas Xumunuyeckas
ArpeccuBHas cpeaa f:::::' CTOKOCTb ArpeccuvBHas cpena TK:::::' CTOWKOCTb
20°C [60°C [100°C 20°C [60°C [100°C
AueTtanbrupg, TR |YC| — | — LunknorekcaHoH TR |YC| C | —
AueTtodeHOH TR c|C| — LUuknorekcaHoH TR |YC|YC| HC
AHrMapua yKCycHom TR cl—| — AHTndpus H C |HC| C
K-Thbl Xnopuga cypbmbi (III) | 90% | C | C | —
:;:?ézzaﬂ K-Ta, TR | c |yc| HC | |96no4Haqa k-Ta L c|C| —
YKCVC ; a Ab6no4yHasa K-Ta GL c|C | —
KCycHas K-Ta,
40% | C | C | —
pasbas. ° ?oﬁpﬂT(:)LI)Hoe BUHO H clel —
AueToH TR cC|—| —
K . Llapckaa Bogka H c|Cc| C
onoTHe 40% | C | C | — MbilbsKOBas K-Ta 40% |[C | C | —
aueHTaHruapua
AKPUNOHUTPUN TR c lyc| — MbllwbaKkoBas K-Ta 80% | C | C |VYC
AaunuHoBas K-Ta TR |C|C | — M'mapokcunpg 6apus GL [Cc|C| C
Bos3ayx TR cl|cC C Conn 6apusa GL CcC | C C
Kesacubl Me - Me Il GL |[Cc|C| — AkkymynaTopHas H clel =
K-Ta
AnnunnoBbivi CNUPT,
pasbaB. 9% | C | C| — Muneo H c|C| C
KBacupbl TR cC| C| — Anbperunpg, GL clc| —
Xnopua anloMuHns GL |[C|C | — g(’;ﬂH33°;H6eH3V'H' 82%9009/ ve lHe!l He
Cynbdart anioMmuHuns GL c|C| —
SHTapHas K-Ta GL cle!l — BeH3on TR |YC|HC| HC
OByaMnHoaTaHon TR C|—| — SOV TR |¥C| — | —
AMMuak, ras TR |c|c|— | Bypr2 L |Cc|C| —
AMMMak, Xuak. TR cl|c| — BopHasd k-Ta GL c|Cc| C
AHUNVH TR cl—| — Bpom TR |HC|HC| HC
AMMuMak, soga GL lclc| — Mapbl 6poma Bce |YC|HC| HC
ALeTaT AaMMOHUS GL clec!| — bytagueH, ras TR |YC|HC| HC
Kap6oHaTt amMmMOHuUSA GL c|C| — ByTaH (2) anon (1,4) TR cC|C| —
Xnopua aMMoHuUs GL |C — ByTananon TR |[C|C| —
dTopus aMmoHus L cle | — BytaHtpuon (1,2,4) TR c|C | —
HuTpaT amMmMoHus GL [c|cCc]| C BytuH (2) avon (1,4) | TR | C | — | —
docdaT aMmMoHMs GL clec!| c Bytunauertart TR |YC|HC| HC
CynbdaT aMMOHMS GL clcl c ByTunoBbii cnupT TR C |YC| YC
AMunaueTaT amuna TR |yc|Cc | — BytundeHon GL |[C|—| —
AMUNOBLIA cNUpT TR |[C|—| C Bytundgenon TR |HC| —| —
AHUANH TR lvyclc | — BytuneHrankonob 10% | C |YC| —
ByTtuneHrnukonb TR cC|—| —
f'mppoxnopun GL c lvel — .
aHUNUnHa ByTuneH, Xnokui TR |YC| — | —
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PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

o Xnmuyeckas o Xnmuuyeckas
OHLLEH- - OHLLEH- -
ArpeccuBHas cpepa T CTOUKOCTb ArpeccuBHas cpena - CTOUKOCTb
20°C|60°C|100°C 20°C|60°C|100°C
(o) J— —
MoHookcup, Bee |Clc | — Kpe3on >90% | C
yrnepoaa LnknorekcaH TR C|—|—
Cepoyrnepogs, TR |HCIHC|HC | |j1yknorekcanon TR C |YC| —
Fmapokcma HaTpua 60% |C | C | C LiIMknorekcaHoH TR |YC|HC|HC
Xnopanb TR c|C | — JekcTpuH L clc| —
XnopaMuH L Cl—|— Moko3a 20 ([C | C | C
XnopastaHon TR C C|— 1,2 puamnHaTaH TR cC|C|—
XnopHoBaTas K-Ta 1% C |[YC|HC LAnXxn0pyKCycHas 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 yYC| — | —
Xnop GL |YC|HC|HC ﬂwﬁn_ozlo:;T)wneH TR lvel — | —
Xnop, ras TR |HC|HC|HC ’ ’
Xnop, Boaa TR |HCclHC| HC AnsenbHas cma3ka H C |YC| —
XnopykcycHas k-Ta L c|c|— | |AunsTnnamux RO el
Xnop6eH3on ™R lvel—| — Onatnnosbin apup TR C |YC| —
Xnopodopm TR |vclHelHe Ournukonesas K-Ta GL c|C| —
OunrekcundTanar TR C |YC| —
XnopcynbpoHoBas TP |Hc|He! He B
Kucnora AunsookTundranar TR C |YC
XpomoBasi kucnota | 40% |(YC|YC|HC| |Aun3onponnnoebii TR |vclHe! —
XpomoBaga kucnorta/ 15\35\ HclHe | He o¢up
cepH.Kkucnorta/sBona 50% OumeTtnndopmamung TR cC|C | —
KpoTOHOBLIV TR C OnmetTnnamuH 100% | C | — | —
anbperunp, An-H 6yTUNoOBLIN TR lvel — | —
JInmoHHas k-Ta VL [C|C|C adwup
JInMmoHHas K-Ta VL c|Cc|C OvHoHundTanar TR C |YC| —
NNopopackow ras H cC|—| — AuokTundTanar TR C |YC| —
v Y TR |YC|YC| —
KoKOCOBbBI XUPHbINA TR c lyel — AdnokcaH cl|YC
cnupT NMuTbeBag Boaa TR c|Cc|C
Kokocosoe macno TR C|l—|— STaHon L clc| —
KoHbsak H cC|C | — 0
OT1aHon + 2% 96% | C | — | —
Xnopug menm (1) GL c|C | — Tonyona
Unanng megm (1) GL CcC|C | — STunaueTart TR C |YC|HC
HutpaTt megm (1) 30% |[C|C | C OTuUnoBLIK cNUpT TR c|C | C
Cynbdat megu GL c|C | — 9TunbeH3on TR |YC|HC|HC
Kykypy3Hoe macno TR C |YC| — STunxnopug TR |HC|{HC|HC
XnonkoBoe Macio TR c|C| — dTuneHgnamMuH TR c|C| —
Kpeson 90% [C | C | — OTUNEHIINKOJIb TR c|Cc|C

Xnmunuyeckas Xumuueckas
ArpeccuBHas KoHueH- | o - oCTh ArpeccuBHas KoHueH- | o hikocTs
cpepa Tpauus cpepa Tpauus
20°C|60°C| 100°C 20°C|60°C| 100°C
KpemHedTOpUCTO- N3onponun TR c|Cc| C
BOAOpOAHas 32% | C|C| — KepocuH H C |YC| HC
Kncnorta a-okcunponuHoeas
dopmanbaerua 40% |C|C | — KucnoTta 90% | C|1C| —
MypaBbuHasq 10% clclvye JlaHonuH H CcC |YC| —
Kucnora AueTaTt cBMHLA GL C| C | HC
MypaBbuHas 85% | C |yc| HC | |JleHsiHOe macno H c|c| C
kucnora Cma3souHblie macna TR C |YC| HC
®pykTo3a - cic|cC Xnopug marHus GL c|c| C
®pykTOBbLIE coKu H c|Cc| C rmapokcukapGowar| o c lnel ne
®ypdypunossiii TR clvel — MarHus
cnnpm Conu marHus GL c|C| —
XKenatuh LO c,c cC CynbdaT marHus GL c|c| c
nioko3a 20% c|C| C MeHTon TR c lyec| —
FrMuuepuH TR c|C| C MeTaHon TR clec!| —
E’;gﬁg’::“a" 30% | Cc|yc| — | |MeraHnon 5% | C|C|YC
T . MeTunaueTtar TR c|C| —
onneHb@ H YC| — | — MeTunnamuH 32% cC|—| —
PKUBOTHBIM XKUP MeTnnGpomu TR |HC|HC| HC
HCI/HMO, 75%/25%|HC|HC| HC || eTVopoMuA
MeTunxnopung TR HC|HC| HC
lentaH TR C |YC| HC
MeTUnaTUNKeToH TR Cc |YC| —
lekcaH TR C |YC| —
r PtyTb TR c|C| —
(1em2:ag';'pmon TR c|C| — Conun ptytun GL c|Cc| C
7 Monoko H c|Cc| C
MmopasuHrngpart TR C|—| —
drTopoBopoponHana MuHepanbHas H c|C| C
40% C |YC| HC BOA4A
Kucnorta M clel ¢
CongHaga kucnoTta 20% c|C| — Menacca TR clvel ¢
CongaHag knucnota 20— 36%| C |YC| YC oTOpHOE Enacno
MpupogHbIn ras TR C|—| —
dTopucro-
BOOPOAHAS 40% |clc| — Conwn Hukens GL C |[HC| —
Kncnora A30THaq kK-Ta 10% C |YC| HC
dTopucto- A30THaga k-Ta 10-50%|YC |HC| HC
BO4OpOAHAN 70% | C |YC| — A3oTHag K-Ta >50% |HC|HC| HC
KucnoTta 2-HuTpONyon TR C |YC| —
Bopopop, TR cC| C| — A30TUCTbIE rasbl Bce c|C| —
XnopoBogopogn TR c|C| — Oneym TR HclHc! He
Mepokcup 30% c lyel — (H2504+S03)
BOAOpOAa ° OnvMBKOBOE Macno TR c|cCc|YC
LUnaHucro- TR clel = LaBenbHas GL clclHe
BOOOpOAHadA K-Ta Kucnorta
CepHokucnbin 129% clel — Kucnopogn TR C|—| —
rmapoKcuaaMmMoOHUM ° O30H 0,5ppm| C |YC| —
PacTtBOp Mopa H Cc |YC| — MapaduHoBbIE H clel —
MN300KTaH TR C |YC| HC AMYNbCUMN
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PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

XumMmunueckas XumMmunyeckas
ArpeccuBHas cpeaa KoHuer-  crojikocts ArpeccuBHas cpeaa KoHuen-  crojikocts
Tpauung Tpauuga
20°C|60°C[100°C 20°C|60°C[100°C
HedTtb TR C |YC| — MponaH, 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| — (nponaHoBaga) K-Ta
rmopoxnopun MponuneHrnnkonb TR cC|C| —
TR C |YC| —
deHunrngpasunHa MupuanH TR |vyclyc| —
®ocren TR |YC|YC| — Mopckas sBoaa H c|c|cC
docoarthi GL |[C|C | — KpeMHueBas 5 cle
docdopHas kMcnoTa ce -
(opTtodocohopHaa) | 85% |[C | C | C KpemHedbTOpMcTas a2 | c || —
L Lo Kucnorta
Okcuxnopwua
TR |YC|— | — CununkoHoBas
docdopa amMynbCcus H o e
dranesasg kucnorta| GL |C | C | — CVINKOHOBOE
doToaMynbLCUU H |C|C|— | |uacno TR |C|C|C
BaHHb! ¢ H c | —  |Hutpat cepebpa GL |[c|C|YC
ﬁOToaaernmeneM Conu cepebpa GL clc| —
WKPpWUHOBAS GL cC|l—|— AueTaTt HaTpua GL c|c|C
KucnoTa % | clc
Buxpomat kanus GL |c|c|— | |BeHsoaTHaTpus 35% —
Bpomart kanus 10% | c | c | — |mApokapGonar o Cc )
BpomMmua kanus GL |c|c|— | [Twapocynbpar GL |[C|C|—
Kap6oHaT kanus GL |[c|C | — fmapocynepur L C|l—|—
Xnopart kanus GL |clc|— Kap6oHaTt HaTpus 50% | C | C|VYC
Xpomart kanus GL [C|C|— |XnopupaHaTpus vL. |C|C | C
UuaHng kanus L c|lCc| — Xnoput HaTpus 2-20%| C |YC|HC
dropua kanus GL c|C| — XpomaT HaTpwus GL c|Cc|C
f'maoporeHkapboHaTta GL clel = Mmopat HaTpusa 60% |[C | C | C
Kanus f'mnoxnopua
20% |HC|HC|H
M'mpopokcup kanua 50 |[C|C | C HaTpwus 0% C|HC I HC
Noanp kanua GL c|C|— MNnoxnopurt 10% | c|— | —
HuTtpaTt kanuqa GL c|C | — HaTpuda
EepxnopaT Kanus 10% |[C | C | — :::S;QODWT 20% |veclye!|He
epMaHraHar .
Kanus GL C |HC HuTtpaTt HaTpusa GL c|C|—
Mepcynbdart kanma | GL c|C|— Cunukart HaTpua L c|C|—
Cynbdart kanusa GL |[C|C | — Cynbdat HaTpus GL |[C|C| —

K XuMmunyeckas K Xumunueckas
ArpeccuBHas cpeaa T:':':;:- CTOMKOCTb ArpeccusHas cpena T‘;Zt‘;:- CTOMKOCTb
20°C|60°C| 100°C 20°C|60°C| 100°C
AOvokcupa cepbl Bce |[C | C | — TpuxnopaTuneH TR |HC|HC| HC
Ouokcnp cepsl, TR cle!l — TpuxnopaueTtuneHoBas 50% | c | c | —
ras Kucnota
AOvokcupg cepbl, Bce |Clc| — Tpukpesundpocoar TR Cc |YC| —
XWUAK. TpuataHonamMuH L cC|—| —
CepHasa kucnora 10% [C|C | C BuHHbIW yKCyC H c|C| C
CepHasa kucnora (10-80% C | C | — Kcunon, R |vcluel He
CepHas kucnota [80%-TRYC|HC| — AMMETMNO6eH30N
Oneym Bce |[C|C| — | |APOXXHu Bce | C|—| —
Tpuokcupg cepsl Bce |[C|C | — LnHk GL |(C|C| —
JertsipHoe macno H | c |Hc| Hc | TpuwokTundocdar | TR | C | — | —
TeTpaxnopaTaH TR |YC|HC| HC MouesuHa N R
TeTpaxnopaTuneH TR |YC|YC| — 32?:?12"“0306 TR Cc |YC| —
TeTpaxnopmeTaH TR |HC|HC| HC Vkeye H clel ¢
TeTtpaatunceuHey, | TR C|—| — BuHunaueTar TR clvel —
TetparngpodpypaH| TR |YC|HC| HC CTUpanbHbIi
TetrparugpoHadpraneH| TR |HC|HC| HC MOpPOLLOK VL cl Cc| —
TpuoHunxnopun TR |YC|HC| HC Bopa, uucTtas H C C
Xnopwupg onosa (Il) GL c|Cc| — Bock H Cc |YC| —
Xnopwup 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)

MakcrnmansHoe gonyctumMoe paboyee gaBneHve (Mpu akcnayataumm Tpybonposoga npu nocTosHOM TeMneparype)
B 3aBMCMMOCTU OT TeMreparypbl U cpoka Ciyx6bl npu koadduumeHTe 3anaca npovyHoctn C=1,5.

c Pa6ouyee pasneHnue (MMa)
pok
Temnepatypa, ‘C | cnyxXGei 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
20 10 1,37 2,17 2,74 3,45 dnaHey nonunponuneHosbiii PN10
o5 1392 5 1 2 64 3133 ° Fa6apuTHble pa3mepsbl ¢psiaHLa NOANNPONUIIEHOBOIO
3 ki b ki DN
50 1,29 2,04 2,57 3,24 o Aptukyn % PN db D1 D b d n
1 PA51220 20 16 28 65 95 11 14 4
1 1,08 1,71 2,16 2,72 1 PA51225 25 16 34 75 105 12 14 4
PA51232 32 16 42 85 115 14 14 4
5 1,01 1,6 2,02 2,54 PA51240 40 16 51 100 140 15 18 4
40 10 098 155 196 5 47 PA51250 50 16 62 110 150 155 18 4
’ ’ ’ ’ PA51263 63 16 78 125 165 18 18 4
25 0,94 1,5 1,88 2,37 % S ac PA51275 75 16 92 145 185 20 18 4
PA51290 90 16 110 160 200 22 18 8
50 0,92 1,45 1,83 2,31 PA52110 110 16 133 180 220 24 18 8
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
5 25 0,61 0,95 1,22 1,53 )
S ——
50 0,53 0,84 1,07 1,34 | 2 dnaHeu cTanbHoM
1 0.65 1.03 1.29 163 FaGapuTHblie pa3mepsbl paHLa CTaJlbHOro
5 0.6 0.95 12 151 Apayn PNOPN db DI D b d n
223100201 20 16 26 75 105 12 14 4
70 10 0,58 0,92 1,16 1,46 223100202 25 16 33 85 115 12 14 4
223100203 32 16 39 100 135 14 18 4
25 0,5 0,8 1 1.27 o 223100204 40 16 46 110 145 15 18 4
50 0,42 0,67 0,85 1,07 223100205 50 16 59 125 160 15 18 4
223100206 65 16 78 145 180 17 18 4
1 0,54 0,86 1,08 1,37 223100207 80 16 9t 160 195 17 18 8
223100208 100 16 110 180 215 19 18 8
80 S 0,48 0,76 0,96 1,21 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 nonunponuneHoBbii PN10 Y3en ¢pnaHueBoro coeguHeHus -
FaGapuTHble pa3mepbl GypTa NOAUNPONUIIEHOBOrO ¢J'|aHL|,bI noaunponuiieHoBbie
L ApTukyn DNmMm PN | L h DI D
PA51120 20 6 16 19 6 27 34 2 4 2
PA51125 25 6 19 21 7 33 4
PA51132 32 6 22 25 7 41 50 .
PA51140 40 6 26 29 8 50 6l
PAS1150 50 6 31 34 8 61 73 F
PA51163 63 16 38 4 9 76 90 3 '/ + } 3
PA51175 75 16 44 47 10 90 106 t
PA51190 90 16 51 56 1 108 125 1 | \ — 1
PA51110 110 16 61 66 12 131 150 | Y | /
PA51125 125 16 69 74 13 148 170 ( L} Y | i ‘ 7 )
R
X <

5 6

Mpoknaakun mexdnaHuesbie

FaGapuTHble pa3mMepbl NPOKIaA0K MeXdaHLeBbIX coeAVIHeHVIe ¢naH|.|,eBoe B 6ypT

NN’ nn {HoumenobaHue Nluamemp Apmukyn Nluamemp Apmukyn [luavemp Apmukyn Nluamemp Apmukyn [luaMemp Apmukyn Konusecmbo
ApTukyn DN mm DN1 DvMm Dimm Swmm Pr
1 Bypm 20 PA 51120 25 PA 51125 32 PA 51132 L0 PA 5110 50 PA 51150 2
434015000 15 1/ 2" 50 20 2 6 2 | ®naey nonunponuneabu 2 PAS1220 > PAST22S 2 PAST232 40 PAS1240 50 PAS1250 2
434020000 20 3/4 60 25 2 8
" Tpyda noaunponunexobas SPR 11 (PN 10) PA 11008 PA 11010 PA 11012 PA 11014 PA 11016 1
434025000 25 ! 70 30 2 10 Tpyd Bbast SDR 6 (PN 20) PA 10008 PA 10010 PA 10012 PA 10014 PA 10016
" pyda nonunponunexobas
434032000 32 11/4" 82 38 2 14 — -
" 3 a nonunponunexobas SPR 5 (PN 25 20 PA 30008PR 25 PA 30010PR 32 PA 30012PR 40 PA 30014PR 50 PA 30016 PR
434040000 40 11727 92 45 2 17 pupe nomup s
" Tpyd Bas “Rubis™ SDR 7.4
434050000 50 2 108 57 2 20 Pyda nonunponunexobas “Rubis’ PA 35008P PA 35010P PA 35012P PA 35014P PA 35016 P
434065000 65 21 /2" 127 76 2 o7 Tpyda nonunponunexobas “Rubis” SOR 6 PA 37008P PA 37010P PA 37012P PA 37014P PA 37016P
434080000 80 3 142 89 5 30 L | Mponadka 5 134015000 | 20 | 434020000 | 25 | 434025000 | 32 | 434032000 | 4D | 434040000 1
434100000 100 4" 162 108 2 38 5 | som Mi2x70 20170 | M2x70 | 201270 | M@x70 | ZD1270 | MIx80 | Z(DW%80 | Miex80 | ZCD1680 b
434125000 125 v 192 140 2 44 6 |raika M2 NUTOO121 M2 NUTOO121 M12 NUTOO721 Ml NUTODT61 Mi6 NUTOO'61 b
S
[na cuctem BOOOCHAOXKEHNS 1 OTOMIEHUS. NN nn [Haumenobarue Nuavemp | Apmukyn | Nuavemp |  Apmukyn | Ouovemp | Apmukyn | Huavemp | Apmukyn | Nuavemp | Apmukun | Konuyecmbo
E M - 1 Buypm 63 PA 51163 5 PA51175 90 PA 51190 10 PA 511110 125 PA 511125 2
KCnMaJibHaa TeMIM T JI9 H r NBHOW .
K ake - a a e o eparypa 4 earpecc ° 2 PraHey, nonunponunexobuy 63 PA51263 75 PA51275 90 PA51290 10 PA512110 125 PA512125 2
K Xunakoii cpeabl -150°C
R Tpyda nonunponunexobas SPR 11 (PN 10) PA 11018 PA11020 PA 11022 PA 11024 PA 11026 1
TpyBa nonunponunexobas SPR 6 (PN 20) PA 10018 PA10020 PA 10022 PA 10024 PA 10026 1
5 a 3 Tpyda nonunponunexobas SDR 5 (PN 25) 63 PA 30018PR 5 PA30020pr 90 PA 30022PR 10 PA 30024 PR 125 PA 30026PR| 1
Tpyda nonunponunexobas “Rubis™ SOR 7.4 PA 35018P PA35020P PA 35022P PA 35024P PA 35026P 1
Tpyda nonunponunexobas “Rubis™ SOR 6 PA 37018P PA37020P PA 37022P PA 37024P PA 37026P 1
E b Mpoknadka 50 134050000 65 434065000 80 134080000 100 134100000 125 434125000 1
: 5 Bonm M16x90 2001690 M16x100 Z(D16100 M16x100 ZCD16100 M16x120 Z(D16120 M16x120 20016120 8
<
i 6 [odka M16 NUT00161 M16 NUTOO%61 M16 NUTOO761 M16 NUTOO%61 M16 NUTOD161 8

O
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Y3en ¢pnaHueBoro coeanHeHus - paaHubl, NOUMNPONWUIIEH - CTalb

D
=
T
9|

MonnponuneHoBble TPYObl U GUTKHIM NPOU3BOAATCS B ABYX LBeTax: 6enomM 1 cepoM. TpyObl U GUTUHIU CEPOIrO
an 7 LBETa MMEIOT B KOHLE LM POBOro Koaa ToBapa OTNYMUTENbHbIA CUMBOS «G»

—

\ Y 7 Tpy6a SDR11 (anga xono,m-loi/l BOAbI)
( ! 7 5 Elm-

| | / 16.2 PA11008 PA11008G
25 20,4 2,3 PA11010 PA11010G
32 26,0 29 PA11012 PA11012G
40 32,6 3.7 PA11014 PA11014G
Z: 50 40,8 4,6 PA11016 PA11016G
% 63 51,4 58 PA11018 PA11018G
75 61,2 6,9 PA11020 PA11020G
— ) 73,6 8,2 PA11022 PA11022G
% \ 7 110 20 10 PA11024 PA11024G
8 ~—d1—> 125 1022 11,4 PA11026 PA11026G
160 106,8 26,6  PA11028 PA11028G
< d >

OTpesku 2m

CoenuHeHue pnaHuesoe-6ypT m_m_

16,2 PA11208
N°N° nn HoumenoboHue Nuavemp Apmukyn [Nuamemp Apmukyn Nluavemp Apmukyn Nluavemp Apmukyn [Nuamemp Apmukyn Konuyecmba 25 20,4 2 ’ 3 PA11210
32 26,0 2,9 PA11212
1| bypm 20 PA 51120 25 PA 51125 2 PA 51132 40 PA 51140 5040 PA 51150 1
2 ®naxey, nonunpanuneHobel 20 PA51220 25 PA51225 32 PA51232 40 PA512L0 50 PA51250 1
3 | Pnavey cmaneroi 15 223100200 2 223100210 25 223100202 2 223100203 40 22310020 1 T 6 SDR 6
Tpyda nonunponunexobas SDR 11 (PN 10) PA 11008 PA 11010 PA 11012 PA 1101 PA 11016 1 pyoa o -
Tpuda nonunponunenabas SOR 6 (PN 20) PA 10008 PA 10010 PA 10012 PA 1007, PA 10016 ] (ana xonoaHom n ropsyen BO.qu)
& | TpyBa nonunponunenabas SpR 5 (PN 25) 20 PA 30008PR| 25 PA 30010 PR 32 PA 30012PR 40 PA 30014 PR 50 PA 30016PR 1 S m-
Tpyda nonunponuneqobas “Rubis™ SDR 7.4 PA 35008P PA 35010 P PA 35012P PA 35014 P PA 35016P 1 / 13,2 PA10008 PA10008PG
Tpyda nonunponunexoBas “Rubis™ SDR 6 PA 37008P PA 37010 P PA 37012P PA 37014P PA 37016P 1 o5 16,6 4’ 2 PA10010 PA10010PG
5 | Tpyda cmanbHos Bodozasonpobodhas 5 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 2001680 M16x80 |  ZCD1680 A 50 33,2 8,3 PA10016 PA10016PG
8 |raika M12 NUTOO121 M2 NUTO0121 M2 NUTOO121 M6 NUTOO161 M6 NUTOO161 L 63 42,0 10,5 PA10018 PA10018G
75 50,0 12,5 PA10020 PA10020G
NN® HauMerobanue Nluamemp Apmukyn | fuavemp Apmukyn Nuavemp | Apmukyn | fuavemp | Apmukyn | fuamemp | Apmukun | Konuyecmeo 90 60,0 15,0 PA10022 PA10022G
1 |bypm 63 PA 51163 75 PAS1175 90 PA 51190 10 PA 511110 125 PA 511125 1 110 73,2 18,3 PA10024 PA10024G
2 | Pnaveu nonunponunenosil 63 PAS263 7 PAS1275 %0 PAS1290 0 PAS12110 15 PAST2125 1 125 83,2 20,8 PA10026 PA10026G
3 | Pnaveu cmansHoi 50 223100200 65 223100206 80 223100202 100 223100203 125 223100204 1 160 106,8 26,6 PA10028 PA10028G
Tpyda nonunponunexoBas SPR 11 (PN 10) PA 11018 PA11020 PA 11022 PA 11024 PA 11026 1
Tpyda nonunponunetobast SDR 6 (PN 20) PA 10018 PA10020 PA 10022 PA 10024 PA 10026 1 OTpe3 KN 2 M
A Tpyda nonunponunexoBas SR 5 (PN 25) 63 PA 30018PR 75 PA30020PR 90 PA 30022 PR 10 PA 30024PR 125 PA 30026 PR| 1 mm
Tpyda nonunponunexobas “Rubis™ SDR 7.4 PA 35018P PA35020P PA 35022P PA 35024P PA 35026 P 1 13,2 PA10208P PA10008PG
Tpyda nonunpanunenobas “Rubis™ SOR 6 PA 37018P PA37020 PA 37022P PA 37024P PA 37026 P 1 25 16,6 4,2 PA10210P PA10010PG
5 Tpyda cmansHos BodozasonpobodHos 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 | Banm M16x90 7001690 M16x100 20016100 Mi6x100 | Z(D16100 | M%x120 | 2001120 | M16x120 | ZC(D16120 8 50 33,2 8,3 PA10216P PA10016PG
8 |raika M6 NUTOO161 Mi6 NUTOO'61 M6 NUTOO161 M6 NUTOO0161 M6 NUTOO161 8 63 42,0 10,5 PA10218P PA10218PG
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Tpy6a, apMupoBaHHada CTEKJIOBOJIOKHOM Tpy6a PP-R SDR 6 DUO
PP-R RUBIS SDR 7,4 & o v (o1 s um[KonGonwit | Koncopaii
m_m / 13,2 PA39008 PA39008G
14,4 2,8 PA35008P PA35008PG 25 16,6 4,2 PA39010 PA39010G
25 18,0 3,5 PA35010P PA35010PG / 32 21,2 5,4 PA39012 PA39012G
S 32 23,2 4.4 PA35012P PA35012PG 40 26,6 6,7 PA39014 PA39014G
40 29,0 55 PA35014P PA35014PG 50 33,2 8,3 PA39016 PA39016G
/ 50 36,2 6,9 PA35016P PA35016PG 63 42 10,5 PA39018 PA39018G
63 45,8 8,6 PA35018P PA35018PG 75 50 12,5 PA39020 PA39020G
75 54,4 10,3 PA35020P PA35020PG
-<d1—
90 65,4 12,3 PA35022P PA35022PG OTpe3KV| 2M
110 79,8 15,1 PA35024P PA35024PG <7d4>
125 90,8 17,1 PA35026P  PA35026PG Em_
160 117,8 21,9 PA35028P PA35028PG 13, 2 3 4 PA39208
25 16,6 4,2 PA39210
32 21,2 5,4 PA39212
<d1—> Otpesiu 2m 40 26,6 67 PA39214
EI_
~d— 14,4 PA35208P
25 18,0 3,5 PA35210P
jﬁ ig‘ﬁ g'g iﬁggzﬁz Tpy6a SDR5 anq otonnexHuns,
5 he 60 EETEE apMMpoBaHHas aNlOMUHNEM
63 45,8 8,6 PA35218P S m
mw XI5 / 13, 2 21, 2 PA30008Pr PA30008Gpr

25 16,6 26,2 4,8 PA30010Pr  PA30010Gpr
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
79 50,0 77,4 13,7  PA30020Pr PA30020Gpr
90 60,0 92,9 16,4 PA30022Pr PA30022Gpr
110 73,2 112,2 19,5 PA30024Pr PA30024Gpr

&
XL
V0%

X%
XX

%%

SR
SRR
e X
XXX

S
e
QR

S

Tpy6a, apMupoBaHHas CTEKSI0BOJIOKHOM
PP-R RUBIS SDR 6

o Em_ OTpe3kn 2m
13, 2 3 4 PA37008P PA37008PG
/ 25 16,6 4,2 PA37010P PA37010PG mm
32 21,2 5,4 PA37012P PA37012PG 25 16 . 26 5 4 8 PA0210pr
40 26,6 6,7 PA37014P PA37014PG 32 o ‘2 33‘2 6’0 PA30212pr
50 33,2 8,3 PA37016P PA37016PG 20 26’6 p ‘4 7’4 PAS0214pr
63 42,0 10,5 PA37018P PA37018PG 0 33’4 52’2 9’4 PA30216pr
75 50,0 12,5 PA37020P PA37020PG e 42’ 5 65’ 2 11’ . PA30218pr
90 60,0 15,0 PA37022P PA37022PG ’ ’ ’
110 73,2 18,3 PA37024P PA37024PG
125 83,4 20,8 PA37026P PA37026PG
160 106,8 26,6 PA37028P PA37028PG
: : MydTa
OTpesku 2m T [T [P AT T T T
< 35,5 6 5 PA12008P  PA12008PG
nm- 25 34 385 65  PAI2010P  PA12010PG
13, 2 PA37208P 32 42 44 8,0 PA12012P  PA12012PG
25 16,6 4,2 PA37210P 40 52 47 6,0 PA12014P  PA12014PG
32 21,2 5,4 PA37212P 50 65 52 5,0 PA12016P  PA12016PG
40 26,6 6,7 PA37214P 63 82 60 6,0 PA12018P  PA12018PG
50 33,2 8,3 PA37216P 75 100 66 5,0 PA12020P  PA12020PG
90 120 72 6,0 PA12022P  PA12022PG
110 147 80 6,0 PA12024P  PA12024PG

125 163 88 6,0 PA12026P PA12026PG
160 213 114 6,5 PA12028P PA12028P
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\‘ ¢
ol N4
! ty
—d
<~ D—>
<Z>
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1 \~
|

MydTa nepexoaHas B/H

mm

38 5 24 0
32 20 29 42,5 30,5
32 25 34 45,0 29,0
40 20 34 49,5 35,0
40 23 34 49,5 33,5
40 32 42 50,0 32,0
50 20 29 54,5 40,0
50 25 34 54,5 38,5
50 32 42 54,5 36,5
50 40 52 54,5 34,0
63 20 79 65,0 50,0
63 25 34 65,0 49,0
63 32 42 65,0 47,0
63 40 52 65,0 445
63 50 65 65,0 41,5
75 50 65 67,5 43,5
75 63 82 71,5 44,0
90 63 100 82,0 52,0
90 75 100 82,0 52,0
10 75 10 90,0 57,0
10 90 120 93,0 60,0
125 110 150 97,0 59,0

MydTa nepexoaHas

(d,mm  |KonGemwii  |Koncepeii |
25x20 PA1261008 PA1261008G
32x20 PA1261208 PA1261208G
32x25 PA1261210 PA1261210G
40x20 PA12614008 PA12614008G
40x25 PA12614010 PA12614010G
40x32 PA12614012 PA12614012G
50%20 PA12616008 PA12616008G
50x25 PA12616010 PA12616010G
50x32 PA12616012 PA12616012G
50x40 PA12616014 PA12616014G
63x20 PA1261808 PA1261808G
63x25 PA12618010 PA12618010G
63x32 PA12618012 PA12618012G
63x40 PA12618014 PA12618014G
63x50 PA12618016 PA12618016G
160x110 PA12612824 PA12612824G

YronbHuk 45°
20 PA13508P PA13508PG
25 PA13510P PA13510PG
32 PA13512P PA13512PG
40 PA13514P PA13514PG
50 PA13516P PA13516PG
63 PA13518P PA13518PG
75 PA13520P PA13520PG
90 PA13522P PA13522PG

110 PA13524 PA13524G
125 PA13526P PA13526PG
160 PA13528P PA13528PG

YronbHuk 90°

e 10, v L v L2 e JKon Sonui_tion copait

PA12512P  PA12512PG
PA12514P  PA12514PG
PA12516P  PA12516PG
PA12518P  PA12518PG
PA12520P  PA12520PG
PA12522P  PA12522PG
PA12524P  PA12524PG
PA12526P  PA12526PG
PA12528P  PA12528PG
PA12530P  PA12530PG
PA12531 PA12531G

PA12532P  PA12532PG
PA12534P  PA12534PG
PA12536P PA12536PG
PA12538P  PA12538PG
PA12540P  PA12540PG
PA12542P  PA12542PG
PA12544P  PA12544PG
PA12546P  PA12546PG
PA12547P  PA12547PG
PA12548P PA12548PG
PA12550P  PA12550PG

PA13008P PA13008PG

25 34 30 O 14 0 PA13010P PA13010PG
32 42 36,0 18,0 PA13012P PA13012PG
40 52 40,5 20,0 PA13014P PA13014PG
50 65 49,5 26,0 PA13016P PA13016PG
63 82 59,5 32,5 PA13018P PA13018PG
75 100 69,5 39,0 PA13020P PA13020PG
90 121 79,5 46,5 PA13022P PA13022PG

110 147 93,0 56,0 PA13024P PA13024PG
125 163 100,0 60,0 PA13026P PA13026PG
160 = = = PA13028P PA13028PG

Ikdil»l
~—D
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YronbHUuK nepexogHoi 90°

25-20 PA1371008 PA1371008G

32-20 PA1371208 PA1371208G

32-25 PA1371210 PA1371210G
YronbHuk 90° B/H

dwm [KonGemwii  [Kopcepuii
20 PA13608P PA13608PG

25 PA13610P PA13610PG

32 PA13612P PA13612PG
YronbHuk 45° B/H

mm
255 10,5 29,0 PAI3808  PAI3808G
25 a4 300 0 330 PAIGSI0  PAIIBI06

KpectoBuHa

mm
2 PA17008P PA17008PG

25 34 62,0 PA17010P PA17010PG

32 42 75,0 PA17012P PA17012PG

40 53 81,0 PA17014 PA17014G

50 PA17016 PA17016G

KpectoBuHa nepexogHas

dwm ______|KonGenwit |

25x20 PA17521
32x25 PA17532
40x25 PA17542P
40x32 PA17543

TPOMHUK ABYXMNSIOCKOCTHOM

20 PA17308P PA17308PG
25 PA17310P PA17310PG
32 PA17312P PA17312PG

OOBOA, KOPOTKUI C Myd)TaMM

(d,vm  |KopGemwin  [Komcepwwi |

b PA16116P PA16116PG

PA16118P PA16118PG

32 PA16120P PA16120PG

m¢ Y Oo6BOA

—f—T m-
225 PA16008P PA16008PG
25 250 4 2 56 PA16010P PA16010PG
32 280 5,4 68 PA16012P PA16012PG
40 390 6,7 80 PA16014P PA16014PG
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Onopa y ~ BYpT ANMNHHBIN
[dvm  [KopGenwi  |Komcepwih |
s DR TXETETe EIM_
20 PA18008P PA18008PG PA64000P PA64000PG
25 PA18010P PA18010PG 25 4o PAB4025P PA64025PG
% gﬁ]gg]ig Eﬁ]gg]ggg 32 45 PAG4032P PA64032PG
50 PA18016P PA18016PG
63 PA18018P PA18018PG KomnnekT 6ypT n pnaveuy EN 1092
(d,mm  [KoaGenei  |Komcepsit |
20 PA56020 PA56020G
- 25 PA56025 PA56025G
Onopa aBoitHas 32 PA56032 PA56032G
i% l} (dvv  |KopGenwin  |Koacepwii | 40 PAS6040 PAS60406G
‘ ‘ 20 PA18508P PA18508PG 50 PA56050 PAS6050G
| ! 25 PA18510P PA18510PG 63 PA56063 PA56063G
f f B2 PA18512 PA18512G 75 PA56075 PA56075G
90 PA56090 PA56090G
110 PA56110 PA56110G
Onopa c 3aLLenKoi TpoWHuk
[dmvm  |KomGenswi |Kopoepwit | mzlm
20 PA18908 PA18908G PA14008P PA14008PG
25 PA18910 PA18910G 25 34 62 15 0 PA14010P PA14010PG
32 PA18912 PA18912G 32 42 72 18,0 PA14012P PA14012PG
20 PA18914 PA18914G — | 40 52 81 20,0  PA14014P PA14014PG
50 PA18916 PA18916G 50 65 99 26,0 PA14016P PA14016PG
63 PA18918 PA18918G 63 82 119 32,5 PA14018P PA14018PG
~ 75 100 139 39,0  PA14020P PA14020PG
: 90 121 159 46,5  PA14022P PA14022PG
D 110 147 186 56,0  PA14024P PA14024PG
D 125 185 207 60 PA14026P PA14026PG
1 21 271 PA14028P
KomneHcaTop H 60 3 80 028 PA14028PG
m_m_ TponHuk nepexopHoM
200 205-210  PA54008P PA54008PG a1, d2, |d3,
32 215 195-200  PA54012P  PA54012PG e R
40 225 180-210  PA54014P  PA54014PG
53 oo 45 oo PA14520P  PA14520PG
25 20 25 54,00 47,00 PA14521P  PA14521PG
25 25 20 5500 47,00 PA14522P  PA14522PG
32 20 20 76,00 58,00 PA14530P  PA14530PG
b~ 32 20 25 7500 55,00 PA14531P  PA14531PG
32 20 32 7450 55,00 PA14532P  PA14532PG
% — ®dnaHey PN10 32 25 20 7500 56,00 PA14533P  PA14535PG
i 32 25 25 7500 60,00 PA14534P  PA14534PG
vl mmmm 32 25 32 63,00 5300 PA14535P  PA14535PG
| PA51220 40 20 40 64,00 62,00 PA14540P  PA14540PG
25 34 75 105 12 14 PA51225 40 25 32 68,00 62,00 PA14543P  PA14543PG
| l 32 42 85 115 14 14 PA51232 40 25 40 68,00 62,00 PA14541P  PA14541PG
; 5 40 51 100 140 15 18 PA51240 40 32 25 75,00 64,00 PA14544P  PA14544PG
| T 50 62 110 150 15,5 18 PA51250 40 32 40 75,00 64,00 PA14542P  PA14542PG
63 78 125 165 18 18 PA51263 50 20 50 74,00 74,50 PA14559P  PA14559PG
: 75 92 145 185 20 18 PA51275 50 25 50 80,00 78,50 PA14550P  PA14550PG
: 90 110 160 200 22 18 PA51290 50 32 50 88,00 79,50 PA14551P  PA14551PG
110 133 180 220 24 18 PA52110 50 40 50 94,00 83,50 PA14552P  PA14552PG
o 63 20 63 8750 91,50 PA14560P  PA14560PG
. d, 63 25 63 87,50 91,00 PA14562P PA14562PG
] 63 32 63 96,00 96,00 PA14563P PA14563PG
63 40 63 101,00 96,00 PA14564P  PA14564PG
BypT noa pnaneu PN10 63 50 63 112,00 97,00 PA14565P PA14565PG
FN P N e [ P onopn oum e e
v [mm | mm ; 75 32 75 102,00 107,50  PA14571P  PA14571PG
PA51120  PA51120G 75 40 75 108,00 110,50 PA14572P  PA14572PG
PA51125  PA51125G / 75 50 75 120,00 116,00 PA14573P  PA14573PG
32 22 25 7 41 5o PA51132  PA51132G o 75 63 75 139,00 119,00 PA14574P  PA14574PG
40 26 29 8 50 61  PA51140  PA51140G © 90 40 90 120,00 133,00  PA14578P PA14578PG
50 31 34 8 61 73 PA51150  PA51150G : 90 50 90 147,00 13550  PA14580P PA14580PG
63 38 41 9 76 90 PA51163  PA51163G 90 63 90 146,50 136,50  PA14582P PA14582PG
75 44 47 10 90 106 PA51175  PA51175G 90 75 90 146,00 139,50  PA14584P PA14584PG
90 51 56 11 108 125 PA51190  PA51190G L 110 50 110 180,50 154,50  PA14586  PA14586G
110 61 66 12 131 150 PA51110  PA51110G 110 63 110 180,50 158,50  PA14596P PA14596PG
125 69 74 13 148 170 PA51125  PA51125G 110 75 110 177,00 158,50  PA14598P PA14598PG
160 84 90 16,8 185 210 PA51160  PA51160G 10 90 110 170,00 166,50  PA14600P PA14600PG
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3arnywka

mlm-m_

25,5 PA15008P PA15008PG

25 34 29,0  PA15010P  PA15010PG «~G> Mydra komGuHnposaHHas BP
o s e ETm | Em
A Genbiii
40 52 385  PA15014P  PA15014PG ;
50 65 440  PAI5016P  PA15016PG ! 1727405 PA22008P  PA22008PG
, T i 20 3/4" 40,0 12 o PA22010P  PA22010PG
63 82 520  PA15018P  PA15018PG i 25 1/2" 40,0 9,0 PA22012P  PA22012PG
75 100 59,0  PA15020P  PA15020PG ~ 25  3/4" 40,0 8.0 PA22014P  PA22014PG
90 121 60,5 PA15022P PA15022PG l |ltl 25 1" PA22013P PA22013PG
110 147 720  PA15024 PA15024G y SO 2 - PA22015P  PA22015PG
' 32 34" 570 180  PA22016P  PA22016PG
! i 570 18,0  PA22018P  PA22018PG
<~d—> 40 1 57 20 PA22020P  PA22020PG
7 MydTa KOM6vu-|v|p03aH|-|a9| BP nop ko4
% | 3arnywka pess6osas HP ~G—~ m
. - KonGonuii__[Kon oopuin ___| ' S5 O Az o A Ao ok
| d G, inch | Ko Gestsi Ko cepuii i 40 1 1/4" 635  PA22520P  PA22520PG
! 20 1/2 PA15508P PA15508PG | 40 11/2" 63,5 PA22521P PA22521PG
\ 25 3/4" PA15510P PA15510PG . o 50 112" 655  PA22522P  PA22522PG
—5 32 1 PA15512P PA15512PG ! 50 2 68,5  PA22523P  PA22523PG
Pl e ! 63 2 770  PA22524P  PA22524PG
! 75 21/2" 835  PA22526 PA22526G
' 90 3" 1040  PA22528 PA22528G
d— 110 4 1050  PA22530P  PA22530PG
G
‘_i e MydTa koMOuHMpoBaHHas HP
- PP-R mydra pasbemuas | ol e [ el o e lionsoni [Konconus
— —— nnactukoBas PN10 - PA23008P PA23008PG
— ] | > 3/4" 54 : 14 : 39 e e
— El_ | 25  1/2" 540 160 38,0 PA23012P PA23012PG
T - I——] PA19008 — I 25 3/4" 54,0 16,0 38,0 PA23014P PA23014PG
: 0 s o j ]| B 2o R i PAZOISRG
—_— N
_rq: 32 58 67 PA19012 = 32 3/4" 600 18,0 42,0 PA23016P PA23016PG
40 66 79 PA19014 32 1" 60,0 18,0 42,0 PA23018P PA23018PG
50 80 98 PA19016 L 0 1 - 180 430 PA23020 PA23020G
L 63 96 120 PA19018

MydTa KOMGMHMpOBaHHaﬂ HP nop knioy

EIM_

PA23518P PA23518PG

40 1 1/4" 84,0 PA23520P PA23520PG

40 11/2" 85,0 PA23521P PA23521PG

o 50 11/2" 85,0 PA23522P PA23522PG
PacnpeaenutenbHbiii 610K ans 50 2" 87 PA23523P  PA23523PG
63 2" 102,0 PA23524P PA23524PG

cucTem BOAOCHaG)KeHMﬂ 75 21/2" 107,5 PA23526 PA23526PG
1, mm |G, inch 90 3" 16,0  PA23528 PA23528G
Eém-m_ PAG3012P PA6301G 110 4 128,0  PA23530P  PA23530PG

MydoTa KOM6I/IHI/IpOBaHHa'iI pa3bemHas BP

m-

PA20008 PA20008G
<d> 20 3/4" 37 5 PA20010 PA20010G

i 20 1" 42,5 PA20011 PA20011G

i 25 1/2" 39,5 PA20012 PA20012G

25 3/4" 39 PA20014 PA20014G

T | 25 1" 4,5 PA20015 PA20015G

4 1 32 3/4" 42,5 PA20016 PA20016G
PacnpepenutenbHbiii 6J10K A9 cUCTeEM i 3 " a1 PA20015 PA20018G
BOAOCHA0XXeHNa U OTOMJIeHUus ! 32 11/4" 46,5 PA20019 PA20019G
! 40 11/4" 49 PA20020 PA20020G

EI!_ 40 1120 52 PA20021 PA20021G
PA63010P PA63010PG <G> 50 11/2" 54,5 PA20022 PA20022G

50 2" 55,5 PA20023 PA20023G

63 2" 60,5 PA20024 PA20024G

75 21/2" 70,5 PA20026 PA20026G
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<d]

<z .

B

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

MydTa KOMOMHMpPOBaHHasa pa3dbemMHaa HP YronbHuUK ¢ HaKUgHOM ramkomn
m_ inch _ MM Ko bwn Ko M M_ inch Ko,u, Genbiii Ko,u, cepsblii
PA21 PA21

®  de s moo0  powo 20 2] PA20208 PA20203G

20 53 Sl R 25 3/4" PA29214 PA29214G

25 1/2" 49,5 PA21012 PA21012G /

25 3/4" 50 PA21014 PA21014G 25 1 PA29215 PA29215G

25 1" 54,5 PA21015 PA21015G 32 1" PA29218 PA29218G

32 3/4" 53,5 PA21016 PA21016G 32 11/4" PA29219 PA29219G

32 58 PA21018 PA21018G

32 1 1/4" 60,5 PA21019 PA21019G

40 11/4" 68 PA21020 PA21020G

40 11/2" 67,5 PA21021 PA21021G

50 112" 73 PA21022 PA21022G

50 2" 72,5 PA21023 PA21023G D — o

63 o 83 PA21024 PA21024G YronbHUK KOM6MHMpOBaHHbIM c kpenneHuem BP

75 21/2" 97,5 PA21026 PA21026G DI, L1, 71,

KONbLIO yINOTHUTERBHOE NS AMEpUKaHKM tmm
[ ===\ a7 20 1/2" 35 35 27 15 11 PA28008P PA28008PG

dvm  [KonGenoii[Koncepwii | o ? — 25 12 35 5 3 14 PA28012P  PA28012PG

20 PA20908 PA20908G } 25  3/4" PA28014P  PA28014G

25 PA20910 PA20910G

32 PA20912 PA20912G

40 PA20914 PA20914G

50 PA20916 PA20916G

63 PA20918 PA20918G

MydTa c HaKknagHo rankon

YrosnbHMK KOMOMHUPOBaHHbIN € kKpenneHnem HP
m P P

PA29008  PA29008G D1, L1, Z1, K
20 3/4 340 145 PA29010  PA29010G nch vt e | o | o |l e || e 6enb||/| 0f, cepblii

25 3/4" 39,0 16,0 PA29014  PA29014G 20 1/2" 35 29 35 27 15 21 11 PA28108P PA28108PG
25 1" 39,0 16,0 PA29015  PA29015G 25 1/2" 35 34 37 17 14  PA28112P PA28112PG
32 1" 42,0 18,0 PA29018  PA29018G 25 3/4" PA28114P PA28114G
32 11/4" 42,0 18,0 PA29019  PA29019G

YrosibHUK KOM6uHupOBaHHb||7| BP

(TR N e TR (ST [T [E e

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 42,5 PA26014P PA26014PG

YronbHUK 6amnacHbii ana cmecutensa BP

32 1/2° 180 31,0 470 PA26015  PA26015G (dwa  [Ginch  |KopGemii |
32 3/4" 18,0 27,5 52,0 PA26016P PA26016PG 20 1/2" PA13912

32 1" 18,0 30,5 67,0 PA26018P PA26018PG

YrosibHUK KOM6uHupOBaHHb||7| HP

m

PA27008P PA27008PG
20 3/4" 14 5 31 0 35 0 PA27010P PA27010PG
25 1/2" 160 300 360 PA27012P PA27012PG
25 3/4" 16,0 30,5 36,0 PA27014P PA27014PG
32 1/2" 18,0 31,0 47,0 PA27015  PA27015G

YronbHukK 6amnacHbi gna cmecutenda HP
32 3/4" 180 275 430 PA27016P PA27016PG

32 1" 18,0 30,5 43,0 PA27018P PA27018PG (dvm [Ginch  |KopGemwit |
20 1/2" PA13812
MydTa KOMOMHUPOBaAHHaA pa3beMHas
ycuneHHasi, BP
[ dwm_|G.inch [KonGerwwt |
20 172" PA20008S . _
25 3/4"  PA20014S TpouHMKKOMGMHupOBaHHbm BP
|nch MM MM MM 6enb|v| cepbIn
MydTa KOMOMHUPOBaAHHaA pa3beMHas PAS400BPG
ycuneHHas, HP 3/4 310 400 165 290 PA2401OP PA24010PG

) T 25 1/2" 34 31,0 40,0 150 24,5 PA24012P  PA24012PG

'Tf'o' 25 3/4" 34 330 445 150 31,0 PA24014P  PA24014PG
l 32 1/2" 480 31,0 47,0 18,0 30,0 PA24015 PA24015G

32 3/4" 42 275 520 95 36,5 PA24016P  PA24016PG

32 1" 42 30,5 67,5 125 34,0 PA24018P PA24018PG

[ dvm | G.inch |KonGenwin

20 1/2" PA21008S
25 3/4" PA21014S
32 1" PA21018S
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LLlapoBow kpaH Standard

Tpoﬁl-le K0M6u|-mp03a|-||-|b|ﬁ HP

nch MM MM MM 6enbw| cepbm 20 PA44008 PA44008G
3/4 280 350 140 500 PA25010P PA250?g|Eg - - T T
25 1/2" 34 32,0 38,0 16,0 53,0 PA25012P PA25012PG 23 Eﬁiig}i lﬁﬁﬁg}ig
25 3/4" 34 32,0 40,0 16,0 55,0 PA25014P PA25014PG 5
32 1/2" - 34,0 42,0 18,0 42,0 PA25015 PA25015G — CranaaprHblit npoxoA
32 3/4" - 36,0 450 18,0 59,0 PA25016P PA25016PG
32 1" 42 38,0 48,0 20,0 66,0 PA25018P PA25018PG
G . .. LLlapoBo# kpaH Prime
TPOMHUK C HAKNAHOMN rankomn 7
= (dvv  |KoaGenwi  |Koacepoii |
m 20 PA40508 PA40508G
1 /2 62 0 PA29108 PA29108G 25 PA40510 PA40510G
20 3/4" 62.0 PA29110 PA29110G 32 PA40512 PA40512G
A 25 3/4" 66,0 PA29114 PA29114G — R —
S Y—1t— 25 1" 66,0 PA29115 PA29115G
| 32 1" 68,0 PA29118 PA29118G
N 32 11/4" 68,0 PA29119 PA29119G
LLlapoBou kpaH Ultra
m_
PasbemMmHoOe coegnHeHune . 63 0 14 5 PA40008 PA40008G
25 71,0 16,0 PA40010 PA40010G
rm- 32 79,5 18,0 PA40012  PA40012G
3/4 26 S PA72008 PA72008G 40 100,0 20,5 PA40014 PA40014G
25 1" 31,0 PA72010 PA72010G 50 127,0 23,0 PA40016 PA40016G
B 32 11/4" 36,0 PA72012 PA72012G 63 152,0 27,0 PA40018 PA40018G
75 - - PA40020 PA40020G
MonHbI Npoxon,
. LTyuep ¢ HaKMAHOW rankom
o 4 — e m_ LLlapoBoi KpaH ¢ pyukoii-6aboukon
3/4 PA70010 PA70010G .
, > PA70014 PA70014G ldvv — [KomGemnoi |
32 1 1/4" PA70016 PA70016G 20 PA44508
B CranaapTHbIV npoxop,
Mepexopn Ha PEX
WU MEeTaJJIONNIaCTUKOBYIO TPYOy -
) ) KnanaH (BeHTUNb) C XpOMUPOBaAHHOMN
d, mm (PPR) [d1, Mm (PEX) .
20 16 PA76008P PA76008PG PYKOATKOU
- m-
PA43008 PA43008G
25 77 27,5 PA43010 PA43010G
32 122 34,0 PA43012 PA43012G
EBpokoHyC
:m-
3/4 PA75010P PA75010PG

KnanaH (BeHTUNb) TPUIIMCTHUK
C XPOMMPOBaAHHON PYKOSATKOW

OOpaTHbI KnanaH

EIM_ .

s PA47003 PALT008G P
25 80,00 PA47010 PA47010G o5 PA43510
32 97,00 PA47012 PA47012G 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)

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

LLlapoBo# KpaH ana paguaropa (yrnoaoﬁ)

Elm-

1/2 PA42108 PA42108G
25 3/4" PA42110 PA42110G

YrosibHNK KOMOUHNPOBaHHbIN
C KpenneHvem ABOI7IHOI7I BP

e JGinch L Kon Sonui_ fion cepain

1/2 PA280008P PA280008PG
25 1/2" PA280012P PA280012PG

YrosibHMK KOMOUHNPOBaHHbIN
C KpenjsieHuem nBoﬁHoﬁ HP

m_

1/2 PA280108P PA280108PG
25 1/2" PA280112P PA280112PG

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

YHuBepcanbHblii HACTEHHbIA KOMMJIEKT

EIM_

1/2 PA60008 PAG60008G

25 172" PA60010 PAG60010G
m — l_i
rd

dunbTp ceTtyaTbivi BP-BP

LD JL v JH, e dikon Sonu Tkoncopui

79 00 59 00 PA440008 PA440008G

25 89,00 72,00 PA440010 PA440010G
32 106,00 88,00 PA440012 PA440012G
40 130,00 108,00 PA440014 PA440014G

®dunbrp ceTyartbii BP-HP

Iim

79,00 59,00 PA450008 PA450008G
25 89,00 72,00 PA450010 PA450010G

32 106,00 88,00 PA450012 PA450012G

40 130,00 108,00 PA450014 PA450014G
KonnekTtop

Yucno o o

N e T
25x20 2 PA6710208P PA6710208PG
25x20 3 PA6710308P  PA6710308PG
25x20 4 PA6710408P PA6710408PG
40x20 2 PA6714208P PA6714208PG
40x20 3 PA6714308P PA6714308PG
40x20 4 PA6714408P PA6714408PG

3arny|.u Ka ang KoJjuieKktopa

20 PA671000P PAG671000PG
40 PAG671400P PA671400PG

3arny|.uKa ANg Konnektopa
C BO3AyX00TBOAYUKOM

D, vm______[KonGenon ___[Konoepsit |
25 PA671050P PA671050PG
40 PAG71450P PAG71450PG

YcTaHOBOYHadA nNaacTtuHa

200 PA91100
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KomnnekT cBapo4HOro obopynosaHus

1500 CM-01

B KOMMNIeKT BXOoauT:

1. MeTannnyecknin Awmk

2. CBapouyHbIii annnapat

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

4. Pe3ak

5. CtaHuHa (annapar, KOMMIEKTYeTCst CTPYOLIMHOW)

KomMmnnekT ceapo4YyHoro o6opyaoBaHus

1500 CM-02

B KoMnnekT BXoauT:

1. MeTtannmyecknin auimk;

2. CBapoyHbIl annapar;

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

KomMnnekT cBapo4HOro obopynosaHus

2000 CM-04

B KOMMNeKT BXoauT:

1. MeTtannnyecknin aumk

2. CBapoyHbIl annapar

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 ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Ho>xHuubl

16-42 48 ANT-PC-301
Pe3sak

50-75 10 PPC-75

3a4MCTHOW UHCTPYMEHT

ow [k

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

TopueBartenb gna Tpyo DUO
owv . [Koa_

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

3a4MCTHON MHCTPYMEHT
ana nepdoparopa

ow Ko

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 OTOIMJ1IEHUSA

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 l'opayas XonooHas ['opayas
Boda Boda Boda Boda
XonodHas XonodHos
Bboda [0 Py Bboda
a I | I i g <
— () E=() |
| | | 6 =
['opAyas o={ © ['opsyas
Bboda | ) boda
NG 4 ——
Lupkynguus
I
=<2 |
o e O B B f o o v B o ‘ i
XonodHog XonodHas i |
Boda Boda | |
P ——— ] ] | ‘
s af| i Ira
PROAQUA E i i
DN 25x20 © 3 !
PPR-TYP-3 § ‘ !
—— o= o5 1 <}:- | |
r r N N N N P PR ‘ |
opAYas 0ps4as ‘
Boda “ e Boda
T %:% TT = = ——F B1
Llupkynsuus S o= | P = —Y T3
T e 5 —
BOAOCHAB)XEHUE YMbIBAJIbHUK NAHEJIbHbIA PAOUATOP Ayl
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