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MoneKynsapHas cTpyKTypa
MaTepuasnos, 1CMoNb3yembiX
A7 NPOU3BOACTBA
TPY6GONPOBOAHbIX CUCTEM
HEISSKRAFT:

CraHpgapTHbIii PP-R nmeet

anbda a-CTpyKTypy
kpucTanna (Monoklin)

Puc. 1

PP-R-100 - no cBOMM NMPOYHOCTHBIM

XapaKTepPUCTVKAaM NPEBOCXOANT
CTaHAaPTHbI NoMNponuieH
PP-R-80 Ha 20-30 %

HoBbiit PP-RCT nmeet

6eTa B-CTPYKTYpYy
Kpuctanna (Hexagonal)

Puc. 2

PP-RCT - MHHOBALMOHHbIN
maTtepuan  BbICOKOM
TEPMOCTabUIbHOCTBIO

1 MOBbILLEHHOW YCTONYNBOCTbIO
K [JaBNEHWIO MPW BbICOKNX
Temneparypax

mmmmm PR-R | Tpy6onpoBofHas cuctema 13 NofvMnponuieHa paHaoMcononmmepa

1. ObLLUME CBEAEHWA

HacTosLlee pykoBOACTBO COAEPKUT peKoMeHAaLMM Mo NPOEKTUPOBAHMWIO U MOHTaXy HanopHbIX TPY-
60MpPOBOAOB, U3rOTOBJIEHHBIX U3 MOMMNPONUIEHa paHaoMcononmmepa PP-R n PP-RCT.

PykoBopacTBO pa3paboTaHO B MOMOLLb OPraHM3auMaM 1 YaCcTHbIM JMLaM, MPOEKTUPYIOWMM Y MOHTU-
PYIOLMM CUCTEMbI XOJTIOHOTO, FOPAYEro BOAOCHAOXKEHUA 1 OTOMIEHUA 13 HaMOPHbIX Nonvnponune-
HOBbIX TPYO.

CnepyeTt OTMETWTb, UTO B COOTBETCTBMM C MeXAyHapoaHbIMM cTaHaapTamu EN 1ISO 15874-2013, EN ISO
21003-2008, Hemeukumun ctaHgaptamm DIN 8077, DIN 8078, DIN 16962, a Takke pOCCUACKMMUN CTaH-
JapTamu 1 HopMaTMBHbIMK gokymeHTamu FOCT 32415-2013, C130.13330.2012, CI1 60.13330.2012 Ha-
NopHble TPpYO6bl U coeAnHUTENbHbIE feTanu (GUTUHIN) MOTYT N3rOTaBNUBATLCA U3:

« PP-H (MO-I van NN Tun 1) - nonunponuieHa romononnmepa;

« PP-B (MN-6 vnu NN Tun 2) — nonunponuneHa 61oKkcononnumepa;

« PP-R (MN-P vnn MM Tun 3) - nonunponunneHa paHAOMCOMNONUMeEpa;

« PP-RCT (MM Tuin 4) - nonnnponuneHa paHAOMCONOANMEPa NOBbILLEHHOW TePMOCTONKOCT
C MOANPULMPOBAHHON KPUCTANIINYHOCTBIO.

HanopHble Tpy6bl 1 coeAVHNUTENbHBIE AiETANIN, U3rOTOBMIEHHBIE 13 MONMNPONWIIEHa PaHAOMCOMNONMMe-
pa PP-R, MOXXHO rcnonb3oBaTh AA NoAauy BOAbI B XuJible AOMA, aAMUHVCTPATUBHbBIE 3[aHNA, YUpex-
LEHUA KyNbTYpbl, MEANLMHCKME YUPEXAEHUS, BbICLUME U CpefHIe yuebHble 3aBeAeHNs, JOWKOSbHbIe
YUpPEXIeHNs, a TakKe B NPOMBILLIIEHHOCTUN U CENIbCKOM XO35NCTBE.

B HacToALlEeM pYyKOBOACTBE NPVBEAEH COPTAMEHT HANOPHBIX TPY6 1 COeAUHUTENbHBIX AeTanei U3 no-
nunponuneHa paHgomcononumepa PP-R, noctaBnaembix komnaHuein HEISSKRAFT.

B mexrocypapctseHHom ctaHgapte FOCT 32415-2013 He copepaTcA CBefleHNA O KOHCTPYKTUBHOM
WCNOJIHEHNWN MHOTOCSIONMHbBIX (KOMOMHUPOBAHHBIX) HaMOPHbIX NoaunponuineHoBbix TPy6. MosTomy
AN BbINYCKa MHOTOCNONHBIX TPY6 B KOMMaHMM pa3paboTaHbl TEXHUYECKME YCNOBUA B COOTBETCTBUN C
mMeXxayHapoaHbiM ctaHaapTom EN 1SO 21003-2008.

Komnanuna HEISSKRAFT nocrtaBnAeT Ha pbIHOK MPOAYKLMIO 13 NONUMNPONUIeHa paHAoOMcononmmepa

PP-R 1 PP-RCT B cTpOrom cooTtBeTCTBUM C TPeOOBaHMAMY, U3NT0XeHHbIMU B cTaHApaTax EN 1SO 15874-
2013, EN I1SO 21003-2008, DIN 8077, DIN 8078, DIN 16962 n TOCT 32415-2013.

OCHOBHbIe MeXaHun4deckme n TepMVILIECKI/Ie XapaKTepVICTI/IKVI AaHHbIX MaTepmanos
npviBefeHbl B Tabnuue 1.

TABJINLIA 1
MnoTHOCTb 1SO 1183 Kr/m3 905 905

Mogay”nb 3n1acTMyHOCTM
nog HanpsKeHnem
(1 MM/MUH.)

ISO 527 Ma 900 900
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Tpy6onpoBoAHasa cMcTema U3 NOANMpPONUIeHa paHgomcononmepa | PR-R

. Nbg . I I

lpoyHOCTb Ha pacTaxkeHne
npwu paspbise (50 MM/MUH.)

YnapHas BA3KOCTb
no LLapnu c Hagpe3om

ISO 527/1A MMa 21,5

+25°C 1SO 179 KO/ M2 20
0°C 35
-20°C 2

CpegHuin KoappuLmeHT

TEMnoBOro NMHENHOro DIN 53752,
yANMHEHNA VDE 0304 K 151074 1,510
(0-90°C) (vactb 1, §4)

YaenbHoe 06bemMHoe DIN 53462 oMM >1.1012 >1-1012
COMPOTMB/EHME

[nanekTpunyeckas DIN 53481 Ks/mMm >20

MPOYHOCTb

. | .
—+

a — B COOTBETCTBMU C aMepuKaHCK1M ctaHaapTom ASTM D792;
b - B cooTBeTCTBUM C ameprKaHCKM cTaHaapTom ASTM D1238;
C — B COOTBETCTBUM C amepUKaHCKM cTaHaaptom ASTM D790;
d - B COOTBETCTBMU C aMePUKAHCKNM cTaHgapTom ASTM D638;
€ — B COOTBETCTBMM C aMepUKaHCKUM cTaHgapTom ASTM D1525.
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®3 N°123

«TEXHUYECKWUW PETTAMEHT
O TPEBOBAHWAX MOXAPHOW
BE3OMACHOCTWU»

HEMPO3PAYHOCTb
MNONMNMPOMUNEHOBbBIX
TPYB

KAYECTBO MATHEBOW
BOJbl HAMPAMYIO
3ABUCUT OT KAYECTBA
MATEPUAJIA HAMOPHbIX
NONNMPOINJIEHOBBIX TPYB

MNoXkapHO-TeXHMYECKMEe XapaKTepUCTUKM NONMnponuieHa paHgomcononumepa PP-R B cootBeTcTBMM
c knaccndukaumen, npuxatol B M3 N2123 «TexHUUeCKUin pernameHT o TpeboBaHUAX NoXapHON 6e3-
0onacHOCTW» NprBefeHbl B Tabnuue 2. TemnepaTtypa nnasneHus NoaMnNponuieHa paHgomcononnuve-
pa PP-R coctaBnaet 140-144°C, Temnepatypa Havana gectpykumm matepmana -250°C, temnepatypa
BOCMIaMeHAeMOoCTM MaTepuana — okono 325°C. KucnopogaHbiin MHAeKC (NokasaTesib roptoyecTtu) co-
cTaBnseT npuénusntenbHo 20%.

TABJINLIA 2
MoxapHo-TexXHNYeCKMe XapaKTepucTuKn lpynna
[pynna roptoyecTtn r4
[pynna BocnnameHAeMocTun B3
Jbimoo6pasytoLian cnocobHOCTb a3
TOKCMYHOCTb NPOAYKTOB ropeHus T3

B kauecTBe 4ONOAHUTENBHBIX MaTepunanos nNpu nN3rotosieHnNn MHOTOCNONHbIX (KOM6MHVIpOBaHHbIX)
HaMOPHbIX NOINNPONNNEHOBbIX pr6 NPUMEHAIOTCA:

+ paBHOMEpPHO NepdopupoBaHHas antoMrHueBas Gonbra;
+ KOMMayHA, COCTOALMIA N3 CMECU MOANMPONUIIEHa paHAoOMcOoNoNMmMepa
PP-R unu PP-RCT n cTeknoBonokHa.

MocTaBnsiembie komnaHuen HEISSKRAFT HanopHble Tpy6bl U COeANHUTENbHbIE AeTanu 13 Nnoamnpo-
nuieHa paHAOMCOMOIMMEPa MEIOT MUTMEHTHYI0 OKPacKy CEPOro LiBETA, BbIMOJIHEHHYIO Ha GrpMax
— M3roToBUTENAX MaTepuana. [JaHHas oKpacka JenaeT HarnopHble NoNUNPONUIeHoBbIE TPYObl CBETO-
HenpoHuuaembiMu. KoabduumeHT nponyckaHna npv onpeaeneHny HENPO3payHoOCTN TPy JOMKeH
6bITb He 6osiee 0,2% (MTOCT 32415-2013, n. 5.1.13).

HanopHble Tpy6bl 1 coefVHUTENbHbIE AeTanu, N3rOTOBIEHHbIe U3 MOAMMPONUIeHa PaHAOMCOMO-
NMMepa, 061afaloT XopoLlei XMMUUYECKON CTOMKOCTbIO K BO3AENCTBUIO BOAHbIX PAaCTBOPOB CONeEN,
HeopraHMYeCcKnx KUCoT, He obnafatoLmx OKUCIUTENbHBIMU CBOMCTBaMM (consiHaa u ¢ocpopHas),
MUHEepPanbHbIX Macen, a Takxke Lesioyeld, OpraHNYeckux KNCioT 1 CNMPTOB. XMMMYecKan CTOMKOCTb
JaHHbIX TPY6 1 coeanHUTENDBHBIX fieTanel npuseaeHa B MpunoxkeHnn N21 HacTosLEero pykoBoacTBa.

MaTepman HaNOPHbIX NOINNPONNNEHOBbIX pr6 A0CONMIOTHO HETOKCUYEH U XUMUNYECKM CTOEK (|/|Hep-
TEeH), NO3TOMY COBEPLUEHHO HE OKa3blBaeT BIMAHNA Ha OpraHonenTnyeckme n d)I/I3I/IKO-XI/IMI/I‘-|eCKI/IE
nokasarenun KayecTsa Bogbl. [JaHHbIN MaTepuan cneynanbHoO no,uo6paH B COOTBETCTBUU C TUTUEHNYE-
CKUmMmn TpeﬁOBaHI/IﬂMVI anAa pr6OI'IpOBOp,OB NMUTLEBOIO BOAOCHAGXKEHMA.

Hanoprle pr6bl n coefgnHnTeNbHbIE AeTann U3 noNnnponuieHa paHgomcononmmepa MMeKT cepTn-
d)I/IKaT COOTBETCTBUA N CAHNTAPHO-3NNAEMNONOINYECKOe 3aKioyeHne.

Kpome 3Toro, y HanopHbIX TPY6, M3roTOBEHHbIX 13 MOAMMNPONUIeHa PaHLOMCONONNMEpa — Crieayto-
LyMe NoNoXKUTENbHbIe KayecTBa:

+ ONITOBEYHOCTb (rapaHTUINHBIV CPOK SKCMyaTaumy TPy60npoBOLOB CUCTEMbI XOSIOAHOIO BOAOCHab-
XKeHus cocTaBnaeT 50 N1eT, a CMCTEM ropsYero BOAOCHA0XeHWA 1 oTonneHns — 25 neT);

* IMEIOT OTHOCUTENbHO HEBOSbLLYIO CTOMMOCTb;

* IMEIOT HEGONbLLON BEC, IEFKO TPAHCMOPTUPYIOTCA Y OYEHb ObICTPO MOHTUPYIOTCS;

+ 06/131a10T BbICOKOI CTOMKOCTbIO K BO3AENCTBUIO TEMNA;

«+ He NoABEPKEHbI KOPPO3UN U NCTUPAHNIO;

* IMEIOT BbICOKYIO YAapHYI0 BA3KOCTb;

« 06n1aaloT HU3KOW MNAPO- U ra3oNpPOHNLLAEMOCTbIO;

* IMEIOT HM3KYIO TEMIONPOBOAHOCTb, UTO NPENATCTBYET TEMIOBON ANCNepPCM U 06Pa30BaHMIO0 KOH-
[leHcaTa NP TPAHCMOPTUPOBKE XONIOAHbIX XKUAKOCTEN;

* IMEIOT HU3KYI0 3N1eKTPONPOBOAHOCTb, B CMAYy 3TOro Tpy6onpoBoAabl He NofBepeHbl AelCTBUI0
611y>KatoLLMX TOKOB 1 CKBO3HOW KOppOo3ny;

« MOrNOLWAIOT BUGpaLuy 1 BCIeACTBYE STOTO racAT aKycTUyeckme BOosHbl, 0becrneyrBas XopoLLyto 3BY-
KOV30NALMIo;

* UMeIOT MMafKyl BHYTPEHHIO MOBEPXHOCTb, YTO MPMBOAUT K YMEHbLUEHWIO NOTEPb Hamnopa B TPY-
6onpoBofax Npu TPAHCMOPTMPOBAHNN KUAKOCTH, @ TaKXKe NpeaoTBpaLlaeT o6pa3oBaHme N3BECT-
KOBBbIX OT/IOXKEHUI;
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« NPOM3BOAATCA 13 HEMPO3PAYHOro MaTepuana, CiefoBaTeNbHO, B BOLE, MPOTEKAKOLLe B TaKMX Ha-
NOPHbIX TPy6ax, Nog AeCTBUEM CBETA HE PAa3MHOXAIOTCA CBETOUYBCTBUTESNbHbIE GaKTepUK 1 BOLO-
pocnu;

+ 061a8at0T HEMNJIOXOWN CTONKOCTbIO K yn prad)VIOJ'IETOBOMy N3nyvyeHuto;

« PV 3amMep3aHnm XKULKOCTV B OAHOCIOMHbBIX HAMOPHbIX MOIMMPONUIIEHOBbIX TPYO6AX OHU He pa3py-
LIAITCS, @ YBENIMUMBAIOTCA B 06beME (AramMeTpe) 1 Npy OTTarBaHUV BHOBb NPUOBPETALOT NPEXHUIA
pa3mep (3aMopakMBaHWe XULKOCTU B MHOTOC/IOMHbIX HarOPHbIX MOUMPONUIEHOBbIX Tpybax, ap-
MVPOBaHHbIX NepdOPUPOBAHHON antoMUHNEBON GONbroW NN CTEKNOBONOKHOM, He JOMyCKaeTcs);

+ NPV CBapKe Tpy6 1 GUTMHIOB OAMHAKOBOrO COCTaBa Ha CTbiKax NosyyaeTca eMHoe, abCoNOTHO ro-
MOreHHOe Teno (Takoe CoeAVHEHNEe ABNIAETCA OYEHb MPOYHBIM N FePMETUYHbBIM);

+ IOAXOAAT ANIA BCEX N3BECTHbBIX BUAOB MOHTa)a (MOHTaX OTKPbITbIM CMOCOOOM, MOHTaX MOA LUTYKa-
TYPKOW, B MOy, B LIaxXTaX W KaHanax, beckaHanbHaa NpoKnajKka B rpyHTe 1 T.4.);

+ MOTYT 6bITb Nerko noacoeAnHeHbl K Tpy6onpoBoAam, N3roTOBIEHHBIM 13 Pa3fINYHbIX MaTeprasnos
(cTanb, MeTannonnacTvk v T.4.) NPY NOMOLLY COOTBETCTBYIOLIMX KOMOMHUPOBAHHbIX GUTUHIOB.

MpenmMyLLecTBO HaNOPHbIX NOMMMPONUIEHOBbIX TPY6 3aKNoYaeTcs B TOM, UTO UX MOXXHO CBapuBaTb
1 COOTBETCTBEHHO MCMOMNb30BaTh AelleBble COeANHUTENbHbIE AeTanu. HoMeHKnaTypa usgenuii npea-
CTaBNeHa WPOKMM HABOPOM COeMHUTENbHDIX AeTanei, 3anopHON apMaTypbl U HaMOPHbIX TPY6.

OTnnymem NNacTMaccoBbIX pr6OI'IpOBOHOB oT pr60I'IpOBOD,OB M3 HeNnoONMMMEPHbLIX MaTepuanos
ABNAETCA CYyLeCTBEHHOE U3MEHEHME CO BpeEMEHEM UX NMPOYHOCTHbIX 1 D,e(bOpMaLlVIOHHbIX XapakKTe-
PUCTUK Npn HeNpepbiIBHOM BOSAGI?ICTBVII/I BHELWHUX CUJTOBbIX, KNMMAaTUYECKUX N OPpyrnx d)aKTOpOB.
Ha NPOYHOCTHbIE U ﬂed)OpMaLlVIOHHbIe XapPaKTEPUCTUKN NNaCTMaCCOBbIX pr6OI'IpOBO,EI,OB B 3Haun-
TENIbHOW CTENEeHN BANAET Temnepartypa TpchnopTleyeM0|7| cpenbl. B cBA3n c 3TUM pPacyeT HanopPHbIX
pr60I'IpOBOp,OB 13 NOJIMMEPHbIX MaTePUaNOB AOTXKEH NPON3BOANTLCA C YHETOM YKa3aHHbIX 0ocobeH-
HOCTENn AaHHbIX MaTEPUANOB, T.€. HOPMaTBHbI€ MPOYHOCTHbIE N ﬂe(‘)OpMaLlVIOHHbIe XapaKTepucTnkn
[OJIXKHbI HAa3HA4YaTbCA B 3aBUCMMOCTU OT CPOKa CJ'Iy)K6bI KOHCTPYKLWUKN, TEMNEepaTypbl eé SKcCryaTa-
umn n yCHOBI/IIZ NpoKagKu.

[NaBHbIN HEAOCTATOK HANOPHBIX TPY6, N3rOTOB/IEHHbIX U3 MONUMPONUIEHA PAaHAOMCOMNONVMEPA, 3TO
XPYNKOCTb MpY OTpULATENIbHBIX TemnepaTtypax. Mostomy npu obpaboTke matepuana (Hanpumep,
pe3ske ) Mpu oUeHb HU3KMX TemMnepaTypax ciegyet cobniofaTb 0Cobyo OCTOPOXKHOCTb.

JIETVIOHENINE3 —
BOJIE3Hb JIETIOHEPOB
(TAKENAA MHEBMOHWA)

MpoHnKHOoBeHMe BO36yanTens
B OPraH13M NPOVICXOANT Npu
BAbIXaHV BOAHbIX a3po30siei
(YL, KOHANLMOHEPDbI BO3AYXa,
BaHHa, YNIbTPa3BYKOBbIE

pacnbinnuTeNn BOAbI, yBlaXHUTENN
camcTemMm VICKyCCTBEHHOVI BEHTUIALUN

NErkux, GOHTaHbI 1 T. .)
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MAPAMETPbI
KINACCNOUKALINNA
HAMOPHbIX TPYBOIMPOBOLOB
HEISSKRAFT (TOCT 32415-2013)

S — cepua Tpy6
S=(SDR-1)/2

SDR =dn/en

PN — HOMWUHAJIbHOE IABNTEHUE,
PABHOE OOMYCTUMOMY
PABOYEMY OABNTEHMIO

MNPV TEMIMNEPATYPE 20°C

2. KIIACCMOUKALIMA N OBJTACTb
MPUMEHEHWA HATTIOPHbIX
TPYBOIMPOBOAOB, U3ITOTOBJIEHHbIX
N3 NOJIMNPONMWUJIEHA PAHOOM-

COMNOJIMMEPA PP-R N PP-RCT

HanopHble Tpy6bl 1 coefnMHUTENbHbIE AeTaNN, U3TOTOBAEHHbIE 13 NONMNPONMIeHa PaHAOMCONONu-
mepa PP-R, B cootBeTcTBMM € TOCT 32415-2013 1 EN ISO 15874-2013 knaccnbuumpytotca no cneay-
IOWMM NapameTpam:

1. HomuHanbHblii HapyXKHblil AnameTp d_, Mm:

YcnoBHbIV pa3mep, NPUHATBLIA ANA Knaccuprkaumm Tpyd 13 TEpMONIAcTOB 1 BCEX COCTaBAAIOLLMX
3MIeMeHTOB CUCTeM Tpyb6ONpPOBOAOB, COOTBETCTBYIOWNI MUHUMANbHOMY AOMYCTUMOMY 3HauYeHWo
CpeaHero Hapy»kHoro AnameTpa TpyoObl.

2. CpepHuii HapyXHbiii guametp d_ , mm:

YacTHoe OT feneHus ANnHbI OKPY>KHOCTY TPYObl, U3MEPEHHOW MO HAPYKHOMY AVAMETPY B JIOO6OM Mo-
nepeyHoOM ceveHun, Ha uncsio T (M = 3,142), okpyrneHHoe B 601bLuyto CTOPOHY Ao 0,1 Mmm.

3. HomuHanbHas TONWMNHA CTEHKM € , MM:

YCnoBHbI pa3mep, COOTBETCTBYIOLMNIA MUHVMANbHON AOMYCTMON TOMLMHE CTEHKM TPYO6bI B Nito6oI
TOUKe ee NornepeyHoro ceveHus.

4. Cepusa Tpy6 S (HoMMHanbHanA):
Be3pa3mepHas BenuuuHa gns ob6o3HauyeHus Tpy6, cootBeTcTBytowwas FOCT NCO 4065.

5. CraHpapTHoe pa3mepHoe oTHolleHue SDR:

OTHOLIEHME HOMMHANIBHOTO HAPYXXHOTO AnameTpa dn Tpy6bl K HOMVHANIBHOWN TOJUHE CTEHKN en.
3HayeHmA SDR 1 S cBA3aHbl cnegyowum COOTHOLLEHMEM:

SDR=25+1,
roe S — cepua Tpy6.

6. PacueTHan cepus Tpy6 S":

3HaueHre anA KOHKPETHOW TpyObl, pacCuMTaHHOE Mo crefytoulein dopmyre 1 oKpyrneHHoe B 601b-
Lyt0 CTOPOHY Ao 0,1 mm:

S'=(d -e)/2e.

7. HomnHanbHoe gaBneHue PN:

Yuncnosoe 0603HaueHre, NpYMEHAEMOe AN Knaccudrkaumm TpybonpoBogoB OTHOCUTENIBHO MeXa-
HUYECKMX XapaKTePUCTHIK.

NPUMEYAHME

1. ina Tpy6onpoBofoB 13 TepMOMIacToB, TPaHCMOPTUPYOLWMX Bogy npu Temnepatype 20 °C B TeueHue 50 neT,
HOMWHanbHoe AasneHne PN cooTBeTCTBYeT AONyCcTMOMY pabouemy AaBfieHUIO, BbipaXkeHHOMY B 6apax
(1 6ap = 0,1 MIMa), n onpepenaetca no ¢popmyne:

PN =20MRS/(C(SDR- 1)),

rae MRS — myHMManbHasa anutenbHaa NPoYHocTb, MMa;
C — ko3 dULMEHT 3anaca MPOYHOCTH;

SDR — cTaHpapTHOE pa3MepHOe OTHOLLEHHMe.

2. [InA xapaKTepucTUKI1 Tpy6ONpOBOAOB 13 NOMMITUNEHA TaKXKe NMPUMEHAETCA MaKCManbHoe pabouee
naeneHvie MOP, BbipaXkeHHOe B 6apax, KOTopoe npu MAHUManbHOM Ko3ddunLmeHTe 3anaca NPoYHOCTA
COOTBETCTBYET HOMUHaNbHOMY Aasnexuio PN.
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8. lonycTtumoe pabouee gaBneHue PFA, 6ap:

MakcrmanbHoe 3HauyeHune rmapocTaTnyeckoro AaBnieHnA, KOTopoe aieMeHT pr6onposona MOXKeT
BblAep»KnBaTb NOCTOAHHO NPWU 3KCnyaTalnin.

9. Pa6ouee paBneHune p makc, MMa:

MakcmmanbHoe faBneHvie Bogbl B Tpy6onpoBoae Npu 3afjaHHbIX YCIIOBUAX SKCMyaTaluu.

10. lTmapocratnyeckoe HanpsaxeHune o, MlMa:

HanpsxeHve B cTeHKe TpyObl, Bbl3BaHHOE [JeICTBUEM BHYTPEHHErO AaBNeHWA BOAbl M pacCUMTaHHOe
o cnepytoLemy NprubANKEHHOMY PaBEHCTBY:

o=p(d, -e_ . )|2emin.

11. HmxXHU goBepuTenbHbLIN Npeaen NporHosnpyemon
rugpocraTnyeckon npouyHoctu oLPL, MMNa:

BenunuunHa, ¢ pa3mepHOCTbIO HanpsXXeHWs, npeacTaBnalowas cobon 97,5%-Hblil HUXHWIA foBepu-
TeNbHbIN Npegen NPOorHo3npyemon AnnMTenbHON rMAPOCTaTUYECKON MPOYHOCTY Npu Temnepatype T
n BpemeHu t.

12. MuHuMmanbHasa gnutenbHasa npoyHoctb MRS, MMa:

3HaueHMe HUXKHero fJoBeputenbHoro npegena oLPL npu temnepatype 20°C B TeueHune 50 neT, okpy-
rMeHHoe Ao GnvKanwero HUKHero 3HadeHust psga R10 nnm paga R20 no MOCT 8032 u MOCT NCO
12162 B 3aBMCMMOCTU OT 3HauYeHmA oLPL.

13. Koa¢dpuumeHT 3anaca npoyHoctu C:

Be3pasmepHas BennunHa, nmeiowasn 3HaueHne 6onblue efuHNLbI, YUUTbIBAOLLAA YCIOBMA SKCMya-
Taumm Tpy60npoBofa, a TaKXKe ero CBOWCTBA, He yUTEHHbIE B HVXKHEM JoBepuTenbHOM npegene oLPL.

MRS:
PP-R 100 (MRS=1,0 MIA)
PP-RCT (MRS=1,2 MIMA)

14. PacueTHOe HanpsxeHue ¢S, MMa:

JonycTMoe HanpsikeHue B CTeHKe TPyObl unu dutuHra npy Temnepatype 20°C B TeueHue 50 net
C yueTom KoaddurLmeHTa 3anaca NPOYHOCTH, ONpeaensaemMoe no cieaywoulein bopmyre ¢ nocnegyto-
UM OKpYrNieHeM Ao 6nvKaliluero HUXHero 3HadeHns psga R20 no FOCT 8032:

dS=MRS/C,

roe MRS — MyUHMManbHas anuTenbHaa NpoyYHocTb, MMa;

C — Ko3dpdrLMEHT 3anaca NPOYHOCTK.

15. PacueTHoe HanpsxeHune oD, MMNa:

JonycTrmMoe HanpsXeHre B CTeHKe Tpy6bl nnu GuTrHra ¢ yuetom KoadpduumeHTa 3anaca NpoYHOCTH
ANA 3a[laHHbIX YCNOBWIA SKCNyaTaLuu.
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PP-R — MOJIMPONMIEH 50
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KonbueBoe HanpsxeHne, MlMa
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Bpems ana paspyLieHuns, u

Puc. 1. dTanoHHble rpaduKkun gnutenbHoi npoyHoctn PP-R

JleBasa yacTb NOMaHO:
Igt=-55,725- (9484,1/T)lg o + 25502,2/T + 6,39Ig o.

MNpaBas yacTb NOMaHoN:
lgt=-19,98+9507/T-4,1lg o,

roe t — Bpems, u; T — Temnepatypa, K; o — konbueBoe HanpaxeHne, MlMNa

10 HEISSKRAFT H(®

QUALITY IN DETAIL

108

Konbuesoe HanpsaxeHune, MlMa

50 PP-RCT — TEPMOCTABWIN-
3POBAHHbIV NMOJIUMPOTMWIIEH
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Puc. 2. dTanoHHble rpaduku gnutenbHoi npouHoctu PP-RCT
Igt=-119,546 — (23738,797 /T)lg o + 52176,696/T + 31,279Ig o,
rae t - Bpemsa, u; T — Temnepatypa, K; o — KonbLesoe HanpaxeHne, MlMa
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Bpems ons paspyLueHuns, 4

Puc. 3. dTanoHHble rpaduku gnutenbHoli npoyHoctu PP-H

JleBaA yacTb NOMaHoO:

Igt=-46,364— (9601,1/T) lg 0+20381,5/T + 15,24lg o.

MNpaBas yacTb NoOMaHoN:
Igt=-18,387+8918,5/T—4,1lg o,

roe t — Bpems, u; T — Temnepatypa, K; o — konbueBoe HanpaxeHne, MlMNa
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KonbueBoe HanpsaxeHune, Mla

50 PP-B — MOJIMMPOMMIIEH
B/IOKCOMOJIMMEP
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Puc. 4. dTanoHHble rpaduKkun gnutenbHoi npoyHoctu PP-B
JleBasa yacTb nomaHowm:
Igt=-56,086 — (10157,8/T)lg o + 23971,7 /T + 15,24lg o.
MNpaBas yacTb TIOMaHon:
Igt=-13,699 + 6970,3/ T — 3,82Ig o,
roe t - Bpemsa, u; T — TemnepaTtypa, K; o — KonbueBoe HanpsaxeHne, MlNa
HEISSKRAFT
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CPOK CJTYXBbl
TPYBOMNPOBOAOB HEISSKRAFT
(MpunoxeHune 2)

MPABWJTIO MAVHEPA
(MpunoxeHne 3)

B cooTBeTcTBUN C MeXAyHapoaHbIM cTaHgapTom DIN EN I1SO 9080 n Hemeukum ctangaptom DIN 16887

JaHHble 3TanoHHbIe KpYBble ANNTENIbHOWN NPOYHOCTM ONUCHIBAIOTCA YPaBHEHVEM BuAa:
Igt=A+B/T-lgo+C/T+D-lgo,

roe: A, B, Cu D — ko3¢ durmneHTsl, NpuBeaeHHbIe B Tabnvue 3;

T - Temnepatypa, K;

t-Bpema, y;

O - HanpAXeHue B CTeHKe TPy6bl, MIMa.

TABJINLA 3
Yacts KoadpduumeHTbi
Martepuan 3TasIoOHHON
KpuBoii A B C D
JieBad YyacTb -55,725 -9484,1 25502,2 6,39
PPR npasas 4YacTb -19,98 0 9507 4,11
PP-RCT obLas yacTb -119,546 -23738,797 52176,696 31,279
JieBas yacTb -46,364 -9601,1 20381,5 15,24
PR npasas YacTb -18,387 0 8918,5 -4,1
NeBas YacTb -56,086 -10157,8 23971,7 13,32
i npaBas YacTb -13,699 0 6970,3 -3,82

Ha ocHoBaHUM JaHHBIX, NprBeieHHbIX Ha pUCYHKax 1-4 1 B Tabnuue 3, cnepyer:

+ TONbKO HamopHble Tpy6bl 13 nonunponuneHa paHgomcononumepa PP-R n PP-RCT npurogHbl
ANA 3KCnyaTaumm Npy NOBbILLEHHbIX TeMMepaTypax TPaHCNopPTMpPyemMon cpeapl
(T.K. AaHHblEe MaTepurarnbl XapaKTePU3YOTCA MOBbILEHHOW TEPMOCTONKOCTbIO);

« POYHOCTb HAMOPHbIX TPY6 M3 Pa3IMUHBIX MaPOK MOANMPONMIEHA HAYNHAET CYLLLECTBEHHO
CHWXKATbCA NPU TeMnepaTypax TPaHCMOPTMPYEMOW B HUX cpefpl cBbile 90°C.

3aBUCMMOCTb CPOKa CNyObl HanmopHbIX TPY6 M3 nonunponuneHa paHaomcononmmepa PP-R n PP-
RCT B cnctemax otonneHusa n NBC oT NocToAHHON TeMnepaTypbl TPAHCNOPTUPYEMOWN B HUX Cpefbl
N NOCTOAHHOIO BHYTpeHHero gaeneHna no gaHHbiM DIN 8077-2007 npueegeHa B MpunoxkeHumn N22
HacTosLero pykoBoacTsa. [1na TpybonpoBoAoB, TPaHCMOPTUPYIOLWUX FOpAYYI0 Bogy, Ko3bduumeHT
3anaca NpoYHoOCTN cnefyeT NpUHMMaTb paBHbIM 1,5.

[lnAa HanopHbIX MONMNPONMUIIEHOBbIX TPY6ONPOBOAOB, TPAHCMOPTUPYIOLLMX XONOAHY0 BOAY, KO3bdu-
LMEeHT 3araca NPOYHOCTY PEKOMEHAYETCA MPVHUMATD PaBHbIM 1,4,

MpueeaeHHoe B MpunoxeHnn N2 HacToALLEro PYKOBOACTBA BPEMA HeNb3A pacCMaTpuBaTh Kak pe-
anbHbIA CPOK CNYKObl HAMOPHOW NOANMNPONUNEHOBOW TPYObI, TaK Kak Ha NPaKTKe AaHHaa Tpy6a B
npoLiecce aKcnnyaTaLuy NogBepraeTcA BO3AENCTBUIO KOMIeKca TeMnepaTyp v AaBieHNiA.

PacueT cpoka cny»6bl HanopHoro Tpybonposoga 13 noannponuieHa paHgomcononumepa PP-R npun
nepemMeHHOM TeMnepaTypHOM peXKume NpPon3BOAUTCA MO npasuiny MalHepa, npefcTaBieHHOMY B
MpunoxeHnn N23 HacToALLero pykoBOACTBA.

HanopHble Tpy6bl 1 coefnHUTENbHbIE AeTaNW, U3rOTOBAEHHbIE 13 NONMNPONMIeHa PaHAOMCONONu-

Mepa, NpefHa3HayeHbl Ans TPy6onpoBOAOB CUCTEM XONOAHOIO U FOPAYEro BOJOCHabXeHs, oTonne-

HWA 1 TEXHONOTMYECKUX TPYy6ONpoBOAOB. B KauecTBe TEXHONOIMUYECKNX TPYOONPOBOAOB HaNopHble

TPyO6bl N3 NOAUMNPONMEHa PaHAOMCOMNONNUMEPA MOTYT NPUMEHATLCA ANA TPAHCNOPTMPOBaHNA Be-

LecTB, K KOTOPbIM JaHHbIN MaTepuran xummuyecku ctoek. Cpok cnyx6bl Takux Tpy6bonpoBoAoB 3aBu-

CUT OT XMMNYECKOro COCTaBa TPAHCNOPTMPYEMON Cpefbl, eé TemnepaTypbl U AaBIEHUA, KpOMe TOro,

HanopHble NONMNPONUIIeHOBbIE TPYObl UCMOSb3YIOT B UPPUTALIMOHHBIX U ONPECHUTENIbHbIX CUCTEMAX,

a TakXKe cMcTemax pacnpegeneHus CKaToro Bo3ayxa.

HanopHble Tpybbl 1 coegnHUTENbHBbIE AETaNM U3 NOAUMNPONUIEHa PaHAOMCONONIMMEpPa He AOoMYyCKa-

I0TCA K NPYMEHEHNIO:

* IPM MakcMasbHOM TeMnepaType TPaHCMOPTUPYEMON B HUX BOAbI Bbille yKa3aHHON B Tabnvue 4
HacTosAwlero pykosoacTea (Tabnuua 5 FOCT 32415-2013) n gaBneHusax, npesbiwatowmx 1,0 MMa gna
Tpy6oNpoBOAOB XONOAHOrO 1 ropayero BogocHabxeHus n 0,6 MIMa ana Tpy6onposonos
oTonneHna (Knacc skcnayataumm 5);

* IPVW YCTPONCTBE pa3fAeNbHOM CUCTEMbI MPOTUBOMOXKAPHOr0 BOAOCHaOXeHs;

« B MomelLeHuAx kateropui A, b, B n I no noxkapHon onacHocTy;

* B MOMELLEHNAX C UCTOYHMKaMU TEMIOBOTO N3yYyeHns, TemrnepaTypa NOBEPXHOCTH
KoTopbIx npesbiwaeT 150°C;

14 HEISSKRAFT H(®
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* B OTKPbITbIX CUCTEMAX LIEHTPaNbHOro OTOMJIEHWA C 3N1€BAaTOPHbIMM Y3/1aMW, T.K. B TaKNX CUCTEMaX
TeopeTUYeCKr BO3MOXHO MOBbILEHVe TemnepaTypbl TennoHocuTens sbiwe 100°C. JlaHHOe nono-
YKeHre He OTHOCUTCA K OTKPbITbIM CUCTEMaM C 371eBaTOPHbIMU Y3namu, 060pyf0BaHHbIMU aBTOMa-
TUKOW TepMOperynnpoBaHuA TENIOHOCUTENS;

* PV TPAHCNOPTUPOBKE KNAKOCTEN 1 PaCTBOPOB C OTpULATENIbHOM TeMnepaTypol (B COOTBETCTBUM
C JaHHbIMK, NprBeAeHHbIMU B Tabnumue 3 CH 550-82).

Kpome Toro, nx He pekomeHyeTCA UCMOoSb30BaTb B CUCTEMaX HU3KOTeMMepaTypHOro 1 BbICOKOTEM-
nepaTypHOro HanoJsIbHOro OTOMNEHNA (CUCTEMA «TEMbIN NOJI») NO NPUYVHE HU3KOW TeNIONPOBOAHO-
CTV NOAUMNPONUAEHa paHAOMCONoONnMepa.

TvnoBble yCIOBMA NPUMeHeHVA NonMMepHbIX Tpy6 n ¢uTtnHro npueegerbl B TOCT 32415-2013.
OHV noApasfenAloTca Ha Knaccbl 3KCMayaTaummn, TeMnepatypHble PeXKUMbl KOTOPbIX NpuBeAeHbl B
Tabnuue 4.

TABJTUUA 4
Bpemsa Bpemsa
3&::::_ Tpa6, npu Tmakc, npwm TaBap, :p:n.;.l:_ O6nactb
Y °C Tpa6, °C Tmakc, °C P nNpyUMeHeHuA
aTauun Bap, 4
roa rog
lopsuee BogocHabxe-
1 60 49 80 1 95 100 Hue (60°C)
lopAyee BogocHabxe-
2 70 49 80 1 95 100 Hvie (70°C)
BbicokoTemnepatyp-
P e HOe HanoJibHOe OTO-
¢ nneHwue.
4 40 20 70 2,5 100 100
60 25 HuskotemnepatypHoe
OTOMJIeHNe OTONUTesb-
HbIMK Npubopamm
20 14 BbicokoTemnepatyp-
5 60 25 90 1 100 100 HOe OTOornJ1eHne oTonu-
80 10 TeNbHbIMU NpUbopamm
XB 20 50 - . . . XonopgHoe
BOJOCHabXeHue
B naHHoW Tabnuue NprHATHI cnepytoLwe o603HauYeHs:
Tos— pabouas TemnepaTypa nnv KOMOMHaLUs TemnepaTyp TPaHCNOPTUPYEMOA BOAbI, onpeaense-
Masi 06/1aCTblo NPUMEHEHMS;
T ..— MakcnmanbHas pabouas Temnepatypa , AeiCTBIE KOTOPO OFPaHNYEHO NO BPEMEHY;
T — aBapuiiHaa TemnepaTypa, BO3HMKalOLWan B aBapUNHbIX CUTYaLMAX NPU HapyLLeHUM CUCTEM

asap
perynmpoBaHus.

MaKcumMasnbHbI CPOK Cy6bl HaNopHOro TPY6ONPOBOAA ANA KaXKAOro Knacca SKCnayaTaumm onpe-
AenAeTcs CyMMapHbIM BpemeHem paboTbl Tpy6onposoaa npu Temnepatypax T T, . T, v coctas-

nset 50 ne. Mpu cpoke cnyx6bl MeHee 50 ieT BCce BpeMeHHbIe XapaKTepucTukm, Kpome TaBap, cnegy-
€T NPOMNOpPLMOHaNbHO YMeHbLUATb.

OnA knaccos aKkcnnyataunu 1, 2, 4 u/vnu 5 pabouee nasnexHune P BbibupatoT vx paga 0,4; 0,6; 0,8 n
1,0 MMa.

MOFyT YyCTaHaBNMBaTbCA gpyrmue Knaccbl skcnayataymn, HO 3HaYE€HUA TeMNEPATYP AOIXKHbI ObITb He
6onee YKa3aHHbIX AnA Knacca 5.

Tpy6bl 1 GUTVMHIM ANs KnaccoB 3Kcnnyataumu 1,2, 4 1 / nnn 5 GOMKHbI ObITb NPUrOAHBIMK 15 TPAHC-
NOpPTUPOBAHUA XONOAHOW BoAbl BT eueHre 50 net npu Temnepatype 20°C u pabouem faBneHun
1,0 MMa.

HanopHble Tpy6bl 1 coegnHUTENbHbIE AeTany U3 NOAUMPONUIEHa PaHLOMCOMNOANMEpPa SKCrTyaTu-
pytoTcsa npu pabourx TemnepaTtypax TpaHcnopTupyemol cpenbl ot +2°C go +80°C. Kpome Toro, oHn
CNocobHbl BblAepKNBaTb KPAaTKOBPEMEHHOe MNpeBbllleHne MakKCcMMasnbHOWN paboueli TemnepaTypbl
TpaHcnopTupyemoi cpeapl o +90°C n aBapuiiHon Temnepatypbl go +100°C.

Tpy6bl 13 TepMoCcTabrn3nMpoBaHHOIO NONMNPONMIEHA SKCNYaTUPYIOTCA NPY TeMnepaTypax TpaHC-
nopTmpyemon xngkoctu ot +2°C go +95°C.

KITACCbI SKCTUTYATALIMWA

MOJIMMEPHbIX TPYB N OUTUHIOB

MO rOCT 32415-2013
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KO3OOULUEHTDI

TENJ0BOIro JIMHEAHOIO
YANUHHEHUA MHOTOC/TONHbIX
CTABUJTM3NPOBAHHbBIX TPYB
HEISSKRAFT

KUCNIOPOAOMNMPOHNUAEMOCTb
TPYB B COOTBETCTBUU
CTOCT 32415-2013

KOMMAHWA HEISSKRAFT MOCTABJIAET HAIMOPHbIE TPYbBbI
M3 NOJIUMPOMUNEHA PAHOOMCOMOJIMMEPA LLECTU TUMOB:

1. Tpy6a ogHocnoiiHaA HanopHasa nonunponuneHoBas KraftPipe S5 SDR11 (PN10) — ans cuctem
XOJIOQHOIO BOLOCHAGXeHNA ¢ TemnepaTtypoil Bogbl Ao +20°C, HomnHanbHoe AaBneHue 10 6ap.

2, Tpy6a ogHoCnoliHaA HanopHaa noaunponuneHoBas KraftPipe $2,5 SDR6 (PN20) — ana cu-
CTEM XOJIOAHOIO U ropAYero BOAOCHabXeHUA ¢ TemnepaTypor Boabl Ao +75°C, HOMMHanbHoe AaB-
nexuve 20 6ap.

3. Tpy6a mHorocnoiiHaa HanopHaa nonunponuneHoBas KraftStabi S3,2 SDR7,4 (PN20), apmu-
poBaHHas nep¢doprpoBaHHON aNlOMUHNEBOI $pONbIroil — ANA CUCTEM ropAYero BofoCHabxe-
HWA 1 3aKPbITbIX CUCTEM LIEHTPANIM30BAHHOIO UMY AeLieHTPaIM30BaHHOrO OTOM/IEHNA C TeMnepaTy-
poii Boapbl Ao +90°C, HoOMMHanbHoe gaBneHne 20 6ap.

4, Tpy6a mHOrocnoiiHas HanopHas nonunponuneHoBas KraftFaser $S3,2 SDR7,4 (PN20), apmu-
pOBaHHasA CTEK/IOBONIOKHOM — [J11 CYCTEM rOpAYEero BOJOCHA0XEHNA 1 3aKPbITbIX CUCTEM LieH-
Tpanun3oBaHHOIO NNWN AeLEeHTPaNn30BaHHOIO OTOMNEHMA C TemnepaTypon Bogbl Ao +90°C, Homu-
HanbHoe faBneHune 20 6ap.

5. Tpy6a mHorocnonHaa HanopHas nonunponuneHoBas KraftFaser-Plus S2,5 SDR6 (PN25), ap-
MMpPOBaHHas CTEKNOBOJMIOKHOM — [/l CUCTEM rOpsAYero BOAOCHAOXKEHUS 1 3aKPbITbIX CMCTEM
LieHTPan1M30BaHHOrO NN AeLeHTPann30BaHHOIO OTOMJIeHUA C TemnepaTypoln Boapbl Ao +90°C, Ho-
MUWHasbHOe faBneHme 25 6ap.

6. Tpy6a TepmocTabunusnpoBaHHasa MHOrOC/OHaA HanopHas noaunponuneHoBas FestFaser
S$2,5 SDR6 (PN25), apmnpoBaHHas CTEK/IOBOJIOKHOM — [/ CCTEM BbICOKOTEMIMepPaTypHOro
oTonneHNA C TeMnepaTypoi Boabl 4o +95°C, HoMMHanbHoe AasneHmne 25 6ap (B TOM Yncne B MHOTO-
3TaXKHOM CTPOUTENLCTBE).

B cooTBeTCcTBUU C poccuiickum ctaHgapTom FOCT 32415-2013 n mexayHapogHbiMm cTaHgapTom EN ISO
15874-2013 B Tabnuue 5 nprBefeHbl CBeAEHNA O PACUETHBIX CEPUAX HAMOPHBIX NMOANNPONUIEHOBbIX
Tpy6 (BennumHbl S 1 SDR), nx AnameTpax 1 TONWMHE CTEHOK.

TABJIMLA 5
AnameTp TonwmHa CTeHKN, MM

Hapy>KHbliA, MM ’;‘::::o‘;r: S5 (SDR11) $3,2 (SDR7,4) 52,5 (SDR6)
20 0,3 15 1/2 1,9 +0,4 2,8 +0,5 34 0,6
25 +0,3 20 3/4 2,3 +0,5 3,5 +0,6 4,2 +0,7
32 +0,3 25 1 2,9 +0,5 4,4 +0,7 54 +0,8
40 +0,4 32 11/4 37 +0,6 55 +0,8 6,7 +0,9
50 +0,5 40 11/2 4,6 +0,7 6,9 +0,9 83 +1,1
63 +0,6 50 2 58 +0,8 8,6 +1,1 10,5 +1,3
75 +0,7 65 21/2 6,8 +0,9 10,3 +1,3 12,5 +0,5
90 +0,9 80 3 8.2 +1,1 12,3 +1,5 15,0 +1,7
110 +1,0 100 4 10,0 +1,2 15,1 +1,8 18,3 +2,1

MHorocnoiiHble (KOMOUHMPOBAHHbIE) HAaMOPHbIE NONMNPONUIIEHOBbIE TPYObI JOMXKHbI OTBEYaTb Tpe-
60BaHVAM, N3NTOKEHHBIM B MeXKayHapoaHom ctaHgapTe EN ISO 21003-2008. KosddurumeHT Tennoso-
ro nuHerHoro yanuHeHus Tpy6 KraftFaser S3,2 SDR7,4 (PN20) coctaBnsieT 0,04 mm/m«°C, KraftFaser-
Plus S2,5 SDR6 (PN25) — 0,037mm/m«°C 1 FestFaser S2,5 SDR6 (PN25) — 0,035 mm/m«°C, KraftStabi
S3,2 SDR7,4 (PN20) coctaBnset 0,033 mm/m°C.

KI/ICJ'IOpOﬂ,OI'IpOHI/ILlaeMOCTb pr6 MMEET BaXXHOE 3HaYeHNE NPpU NX NCMOJSIb30BaHUN B 3aKPbITbIX CU-
cTemMax oTonneHunaA, rae TenNIOHOCUTENTb ULMPKYNPYET MO 3aMKHYTOMY KOHTYPY U C TEYEHUEM BpEME-
HN NPONCXoAnT NoCTeNeHHOoe yBeInYeHne KOHUeHTPpaun pacTBOpPEHHOIo Knuciopoda.

B cootBetcTBMM ¢ TOCT 32415-2013 npownssoaunTens Tpyd n GUTUHIOB 13 TEPMOMNNACTOB ANA CUCTEM
oTOM/EeHNsA JOKEH faTb pekoMeHaauuy no TpebyeMomy Ty BOAOMOLAIOTOBKU U BONPOCam npume-
HeHWA, CBA3aHHbIM C MPOHUKHOBEHVEM KMCoposa.

MonunponuneHoBble TPy6bl, apMUPOBaHHbIE CTEKNOBOIOKHOM, MPUMEHSAIOTCA B CUCTEMAX HU3KOTEM-
nepaTypHOro 1 BbICOKOTEMMEPATYPHOro pafMaTopHOro OTOMAEHUA NPV OTCYTCTBUM MOBbILUEHHbIX
TpeboBaHMI K KNCIOPOLOMNPOHULIAeMOCT Tpy6.

MonunponuneHoBble TPY6bl, apMYPOBaHHbIE aNtOMUHNEBON GONbIroi, COOTBETCTBYIOT TPEO6OBAHNAM
EN ISO10508 B 4acTu KNCNOPOAONPOHNLAEMOCTN.
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B cooTtBeTCTBMM C MexayHapogHbiM cTaHgapTom EN I1SO 10508 KmucnopoaonpoHmLaemMocTb perna-
MeHTUpyeTca anAa 4 n 5 knaccos. MakcmarnbHble 3Ha4YeHMA KNCII0OPOAONPOHMLIAEMOCTI NOo CTaHAap-
Ty EN ISO 10508 npuBefeHbl B Tabnuue 6.

TABNLA 6
Knacc akcnnyarayumn Temneparypa r:pu [ESSyEuos Mertop ncnbitaHun
mncnbiTaHuax, °C 3HaueHue, Fox, geHb
4 40 < 0,32 Mr/m2-geHb ISO 17455m
5 80 < 3,6 Mr/m2-neHb ISO 17455

Tpy6a komMOMHMpPOBaHHasA HamopHasa nonunponuneHosasn KraftStabi S3,2 (SDR7,4), apmupoBaHHas
nepdoprpoBaHHOI antoMUHNEBOIN GONbIol, UMeEeT TPEXCNOWHYIO CTPYKTYpY. B npouecce nponssoa-
CTBa BHYTPEHHAA nonunponuneHosas Tpyba TEXHONOIMMUYECKN COeAUHARTCA C paBHOMePHO nepdo-
PUPOBaHHO antoMHNEBON GONbIoi 1 MOKPLIBAETCA BHELUHMM CJIOeM NOAUMPONMeHa.

BHewHWIA cnoi noavnponuieHa npeaHasHaveH AnA 3aluTbl aNiOMUHUEBOrO CNOA OT MexaHuye-
CKMX MOBPEXAEHUN 1 ANA 3aKpenieHus obluei CTPYKTYpbl KOMBUHUPOBAHHOM HaMmoOPHON TPyObl
KraftStabi.

CocTaB MHOFOC/OMHOI HaMoOPHO NonunponuneHoBol Tpy6bl KraftStabi moxxHO cxemaTuueckn onw-
caTb Kak PP-R/AL/PP-R, npnuém nepBbiM 00603HauaeTCcA BHYTPEHHWIA CJION, KOTOpbI onpefenseT
NMPOYHOCTHbIE XapPaKTEPUCTUKN TPYObI.

B eOVHUYHBIX CNyyasx NPV M3roTOBIEHVMM MHOTOC/IOMHON HamopHOW MOAMMPONWIEHOBON TPYObI
KraftStabi Ha cpeiHeM cnoe (nepdopupoBaHHON antoMVHUEBON GpONbre) MOXET OCTaTbCA Brara.

Mpwr HarpeBe gaHHOW TPY6bI 4O TeMMepaTypbl, MPY KOTOPOW NPONCXOAMUT BCKMMNaHue Bogpl (+100°C n
6onee), MOryT 06pa3oBbIBaTbCA HEOOMbLUVE B3AYTUA U My3blPY Ha MOBEPXHOCTUN BHELLHErO 3alUTHO-
ro cnos nonunponuneHa. lepekr He ABNAETCA KpUTUYECKUM, AedopMaLvs 3aTparmBaeT IMLb BHeLL-
HWI 3aWUTHbBIA CSION NONUMNPONUIIEHA, AaXKe He pa3pbiBas ero.

MocKonbKy OaHHbIA ClIOM He BAUAET Ha MexaHuYyecKue CBOWMCTBa KOMOVMHUPOBAHHOW HamopHOWN
Tpy6bl KraftStabi, To peub ngeT Bcero nub 0 HegoOCTaTKax 3CTETUYECKOro XapakTepa. BHyTpeHHUI
(oCHOBHOIW) CNoW NOAMNPOMNMIEHa OCTaeTCA HETPOHYTbIM. TakuM 06pa3oMm, faHHbI HeOCTaTOK He
BAMAET Ha NPOYHOCTHbIE CBOWCTBA U He MPVBOAUT K COKPALLEHWIO CPOKa Cy»6bl MHOFOC/IONHON Ha-
nopHo nonunponuneHoBol Tpy6bl KraftStabi, a Takke HM B Koem cnyuae He ABNAETCA NOBOLOM ANA
npoBefeHVA 3aMeHbl TPY60NpoBOOB.

ApM1pPOBaHHbI CpeaHMIA CIoI U3 anioMUHKEBON $osbrn co3paeTt aHTMANGGY3MOHHbIN Gapbep Npo-
TUB NPOHMKHOBEHNWA KNCNOPOAA B 3aKpbITble CUCTEMbI OTOMIEHMSA, obecneunsas AOMNONHUTENbHYIO
3aWUTYy KOT/IOB, TENNOOOMEHHMKOB, HACOCOB, KONNEKTOPOB, TPY6ONPOBOAHON apMaTypbl U paanaTo-
poB OT Koppo3un. bonee HU3KNIA KOIGPULIMEHT TENNOBOrO SIMHENHOTO YANUHEHNSA, YeM Y OAHOCNION-
HbIX HaMOPHbIX NOANNPONUNEHOBbLIX TPY6, AenaeT Tpyby KraftStabi 6onee xecTkow, 3awmiaeT ee ot
NPOBMCaHUA N NO3BOMAET YMEHbLINTb KOMMYECTBO KpenneHun n komneHcatopos. KoadpduuneHTT
TEnnoBoro IMHENHOro YASIMHEHUA MHOFOCIONHON HaNoPHOWN nonunponuneHosoii Tpy6bl KraftStabi,
apMUpoBaHHO NepdoprpoBaHHOI antommnHeBol donbroi, coctansaet 0,03 mm/m-°C.

Tpy6bl KOMBMHMPOBaHHbIEe HarnopHble nonunponuneHosble KraftFaser S3,2 (SDR7,4), KraftFaser-Plus
S2,5 (SDR6) n TepmocTabunusnpoBaHHble FestFaser S2,5 (SDR6) apMypOBaHHbIE CTEKSIOBOIOKHOM,
TaK>Ke MMeIoT TPEXCNOWHYI0 CTPYKTYPY. BHYTPEHHWIA 1 BHELLHWIA CION U3rOTOBNEHbI, COOTBETCTBEHHO
13 nonunponuneHa paHgomcononumvepa (KraftFaser) n TepmocTabrn3nMpoBaHHOro NoAMNpPonNuIeHa
(FestFaser). CpegHuin cnoit npeacTaBnAeT coboi KOMMayHs, COCTOALMA N3 CMECH OCHOBHOFO Cbipbs
(PP-R nn6o PP-RCT) v cTeknoBonokHa. KomnayHz nMeeT opurinHanbHyto pelentypy 1 6bin paspabo-
TaH cneunanbHo anAa HEISSKRAFT ¢ ucnonb3oBaHnem nepenoBbix TexHonorun. Coctas 3TUX CNoeB
MOXHO CXeMaTuuecku onucatb Kak PP-R/PPR-GF-HKK/PP-R (KraftFaser) n PP-RCT/PP-RCT-GF-HKF/
PP-RCT (FestFaser). MockonbKy Bce Tpu oA faHHbIX HAMOPHbIX TPY6 cofepaT NonnnponuieH paH-
pomcononumvepa PP-R n aBnAtotca 6a30BOOAHOTUMNHBIMK, 3TV TPYObl MPON3BOAATCA METOAOM KO3K-
CTpy3uw, T.e. cnou TpyObl HaKNaAblBalOTCA APYr Ha Apyra B OAUH MOMEHT BpemMeHW. [pu 3Tom HeT
Heo6XxoAMMOCTI NPONYCKaTb Kakol 6bl TO HY 6GbINO Cnol TPpyObl NpeABapUTENbHO Yepes BOAAHYIO
BaHHY 1 UCMOMb30BaTb CBA3YIOLME CIOW CMELMANbHOTO Knes.

Tpy6bl MHOrOCNOWMHbIE HanopHble nonvnponuneHoBble KraftFaser, KraftFaser-Plus n FestFaser, apmu-
poBaHHbIe CTEKIOBONIOKHOM, 0bnafiatoT cBocTBamu Tpy6 KraftStabi u npu a3Tom y HMX UcKnoueHa
BO3MOXHOCTb 06pa30BaHUs B34YTWIA U My3blpell Ha BHELLIHEN NOBEPXHOCTU TPYObl. Hannuve apmu-
POBaHHOIO CpefHero C/os NpuUAaeT AaHHbIM Tpy6am [LOMONHUTENbHYIO KEeCTKOCTb U NPUBOAUT K
YMEHbLUEHMIO BENTNYMHbBI TEMIOBOTO IMHENHOTO YANIMHEHMA.

[na HanopHbIX TPy6 13 nonunponuneHa paHgomcononmmepa ¢ SDR11 1 SDR6, Tak e Kak 1 ans Tpy6
¢ SDR7,4 n SDR6, apMrpoBaHHbIX antoMUHNEBON GONbroi N CTEKIOBOSIOKHOM, UCMOSb3YIOTCS CO-
eauHuTenbHble aetanu ¢ SDR6.

KUCNIOPOAOMNMPOHNLAEMOCTb

TPYB B COOTBETCTBUUN C
EN ISO 10508

TPYBA KRAFTSTABI —

TEXHUYECKUE XAPAKTEPUCTUKWN,
OCOBEHHOCTW NPOM3BOACTBA

W SKCITYATALIN

TPYBbl KRAFTFASER,
KRAFTFASER-PLUS,
FESTFASER —

TEXHUYECKWE XAPAKTEPUCTUKW,
OCOBEHHOCTW NMPOUN3BOACTBA

W SKCTUTYATALIMN
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OUTUHTU — KNACCUDOUKALINA,
HA3HAYEHWE, TABAPUTHbIE
PA3MEPbI

COEANHUTENDbHbBIE AETAJT U3 MONMNPONUIEHA PAHOOMCOMOJIUMEPA PP-R
MOTYT NOCTABNIATLCA B CNEAYIOWLNX MOONOUKALINAX:

* LIeNbHOMMIACTUKOBbIE GUTUHIU (KONIeHa, MydTbl, TPONHWKI, KPECTOBUHbI, 3ariyLUKX 1 Np.);

+ KOMOVHUPOBaHHbIe GUTUHIY (NNACTUK + NaTyHb) ANA COeAVHEHNA C METaNINYECKMI SIeMeHTaMu
Tpyb6onposofa (MydTbl KOMOUHMPOBaHHbIE Pa3beMHble C BHYTPEHHEN 1 Hapy»XHOW pe3bboi, KoneHa
KOMOWHNPOBaHHble C BHYTPEHHEN 1 Hapy»KHOW pe3bbamu, MypTbl KOMOVMHNPOBAHHbIE C BHYTPEHHEN
1 HapY>KHOW pe3b60oIi, TPONHNKM KOMBUHMPOBaHHbIE C BHYTPEHHEN 1 Hapy»KHOI pe3bboi 1 np.);

« GUTUHIM ana dnaHueBbix coearHeHnn (naHueBble 6ypTbl 1 OypT-MydThI);

« crneyuanbHble feTanu (nepekpelyBaHna, NeTN KOMNeHCMpyoLwme 1 np.).

Takum 06pa3om, GUTUHTU ANA HAMOPHBIX TPYO, M3rOTOBIEHHbIX 13 NOAMMPONUIEHa PaHAOMCOMNONM-
Mepa, NoApa3AensaTCcA Ha CBapHble, KOMOVHPOBaHHbIe 1 6ypToBbIe.

CBapHble GUTUHTY NpeaHa3HaueHbl Af1A COeIMHEHNSA HaMOPHbIX NOIUMPOMNUIEHOBLIX TPYO METOLOM
cBapKu B pacTpy6. MaTteprian GuTUHra O/mKeH OblTb UAEHTMYEH MaTepuany Tpyb, a ero nokasaresib
TeKyyecTu pacnnasa (MFR) nomxeH 6biTb He MeHee 0,5 /10-MuH (npu T = 230°CuP=2,16kr).

OcHoBHble rabapuTHble pa3mepbl pacTpyboB CBapHbIX GUTUHIOB, NPYBEAEHHbIE HAa PUCYHKE 5, AOMK-
Hbl COOTBETCTBOBATb 3HAUEHUAM, YKa3aHHbIM B TabnuLe 7 HaCToALLEero pyKoBOACTBaA.

1,min

A A(2:1)

N

LN
II/L ﬁ/ I
| N |
| Ll
<s| a _: ''''''''' - _'_':' Q’lQ
| | \
777 |
L2,min

Puc. 5. FTabapuTHble pa3mepbl pacTpy6a cBapHbIX GUTUHIOB

roe:
d_— HOMWHaMbHbBIV HAPYXKHbI AMamMeTp HanopPHO NOAMNPONUNEHOBON TPY6bI, MM;

D, - cpeaHwnii BHYTPEHHUI AnameTp Hanbonblero ceyeHna pacTpyba, N3MepeHHbI B MIOCKOCTY
KOHUa pacTpyba, KOTOpbIii BK/OYAET CPefHWI AMAMETP OKPYXXHOCTW BHYTPEHHErO CeyeHus
KOHUa pacTpyba, Mm;

D, - cpeaHwii BHYTPEHHWIA AnamMeTp HaMeHbLLIEro ceueHNa pacTpyba, KOTOPbIN BKMOUAeT CpeHNil
AMaMeTp  OKPYXHOCTW, NapanienbHOW NAOCKOCTY Havana pacTpy6a, oTaeNneHHbl OT Havana
pacTpy6a nHTepBanom Lmin (0Tpe3oK Hauyana AnvHbl pacTpy6a), Mv;

D, - MMH/ManbHOe BXOAHOe OTBEPCTHE, KOTOPOE BKIIOYAET MUHMMASbHDbIV JraMeTp NoToKa yepes
Teno ¢pacoHHOM YacTu, MM;

L, ...~ MUHUMANbHAA ANIMHA PacTpy6a, KOTopas BKNIOYAET B cebA paccTosiHue OT Havana pacTpyba
00 «nnevyay,;

L, . —MUHUManbHas anvHa (ry6uHa) BXOXAeHUs, KOTOpaa BKNouaeT ry6rHy BXOXAeHNA HarpeTo-
ro KoHua Tpy6bl B MydTy;

R - MakcmanbHoO pa3peLLleHHbIVI pannyc 3akpyrneHus.
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= CpeaHee 3HaYeHNE BHYTPEHHErO o g «
2 Avametpa pactpy6a g z & S g
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16 15,2 15,5 15,1 15,4 04 11,2 2,5 13 9,5
20 19,2 19,5 19 19,3 04 15,2 2,5 14,5 11
25 24,2 24,5 23,9 24,3 0,4 19,4 2,5 16 12,5
32 31,1 31,5 30,9 31,3 0,5 25 3 18 14,5
40 39 394 38,8 39,2 0,5 31,4 3 20,5 17
50 48,9 49,4 48,7 49,2 0,6 39,4 3 23,5 20
63 61,9 62,5 61,6 62,1 0,6 49,8 4 27,5 24
75 73,4 74,7 72,6 73,6 1 59,4 4 30 26
90 88,2 89,7 87,4 88,4 1 71,6 4 33 29
110 108 109,7 107 108,2 1 87,6 4 37 32,5
125 122,4 124,6 121,5 123 1,2 99,7 4 40 35

Pa3mepbl pacTpy60B cBapHbIX GUTUHIOB, NpeAHa3HaAYEeHHbIX ANA MydTOBOI CBapKM (MMm)

a - MPUMEHAETCA TONbKO B ClyYae Hanmums «niaevya»
b - anuHa pactpy6a (okpyrneHHoe 3HadeHue), d

C — ANVHA BXOXAeHVe (MPOHUKHOBEHNE) TPYObl B pacTpyba

TonwwmHa cTeHKu pacTpy6a cBapHoro ¢putnHra Boibrpaetca no tabnuue 5 HacToALlero pyKoBOACTBa B
3aBMCMMOCTU OT cepun S (UnW CTaHAAPTHOrO pa3mepHoro oTHowweHna SDR) 1 HOMUHaNbHOro Hapy-
HOro AviaMeTpa HanopPHbIX NOAUNPONUNEHOBbIX TPY6. labapuUTHbIe pa3mepbl CBaPHbIX GUTUHIOB JOJTK-
Hbl COOTBETCTBOBATb pa3mepam, npreefeHHbIM B ctaHgapTax EN 1SO 3126 v DIN 16962.

KoM6uHMpoBaHHble GUTUHTU C BBAPHBIMU METANNTUYECKUMI BCTaBKaMU 3anpeLiaeTcs NpUMEHATb Npu
YCTPOWCTBE TEXHONOMMYECKNX TPYOOMNPOBOAOB, NpeAHa3HaYeHHbIX AA TPAHCNOPTMPOBaHUA KOPPO-
3MOHHO-aKTMBHbIX Cpef (XNopupoBaHHaA BOAa, BOAHbIE PacTBOPbI CONEN, HEOPraHNYecKne 1 opraHu-
yeckue KUCNoTbl U T.4.).

Ona ynnotHeHua Tpy6HOI pe3bbbl npumeHsatoTca neHta OYM nnn cneymanbHasa 6bicTpoTBepAetoLwan
MacTuKa.

BypToBble GUTUHIM BLINONHATCA B BULE 6YPTOBbIX NMONMMNPONUIEHOBbIX BTY/IOK, M3rOTOBAAEMbIX Jn-
TbeM MoA AaBfIEHMEM C MOCNeAyoLWe NPUBAPKOM K OCHOBHOW HAaMopHOM Tpy6e 13 nonunponuieHa
paHzomcononumepa. HenocpeactseHHo nepep cBapkom Ha GnaHueBbIi 6YpT yCTaHaBNMBAETCA HAKNL-
Has raiika nnm ceoboaHbI GpnaHew,.

KomnaHua HEISSKRAFT nocTaBnseT WMpPOKNiA acCOPTUMEHT BYPTOBbIX GUTUHIOB, YKOMMIEKTOBaHHbIX
HaKUAHbIMY FraikaMmu, HUNNeRAMK 1 CBO6OAHbIMM dnaHLamu.

[nA “3roToBneHMA HaKMAHbIX raek M HUMNenen MCNonb3yeTca MOKPbITaa HUKeNem faTyHb MapKu
CW617N nnn CW614N, a ana cBoboaHbIX GpraHLeB — rasibBaHM3NpPoBaHHaA cTasb. OnaHLbl BbINOAHEHbI
B cooTBeTcTBMU C ISO 7005-1 1 EN 1092-1. laHHble GpnaHLbl MMeOT YBeSIMYEHHbIN JnameTp BHYTPEH-
Hero oTBepCTUA ANA YyCTaHOBKM Ha dnaHueBble BypTbl U 6ypT-MydTbl U paccumTaHbl Ha HOMUHaNbHOE
nasneHue 16 6ap (1,6 MIla). ix ocHoBHble rabapuTHble pa3mepbl NprBefeHbl B Tabnmuax 8 n 9.
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TABJINLIA 8

Pasmepbi, mm 40/DN32 50/DN40 63/DN50 75/DN65 90/DN80 D1|\1110<;o
Brewmi 140 150 165 185 200 220
AnamMeTp, MM
Mexocesoe 100 110 125 145 160 180
paccTtoAHnE, MM
HdnameTp oTBepcTUin 18 18 18 18 18 18
ONnA KpenaeHna, Mm
Konnuectso
OTBEpPCTUN 4 4 4 8 8 8
ANA KpennieHuaA, Wt
) BryTpeHHu 42 52 65 77 92 113
CTAJIbHOU OJNIAHEL aOnameTp, MmMm
TonwwHa dnaHua, Mm 16 16 19 20 20 22
lFa6apuTHble pa3mepbl dpnaHueB gna 6ypTos
TABJINUA 9
75(90)/
Pasmepbi, Mm 63/DN50 DN80O DN100
BHewHnn gnametp, Mm 165 200 220
MexoceBoe paccToaHue, MM 125 160 180
JvameTp oTBepCTUI ANA KpenneHns, MM 18 18 18
KonnuecTtBo oTBEepCTMIN ANA KPEMAEHNS, LUT. 4 8 8
BHyTpeHHUN grnametp, Mm 20 117 143
TonwmHa dnaHua, Mm 19 20 22

Fa6aputHble pasmepbl ¢pnaHueB ansa 6ypr-mydpr

KomnaHua HEISSKRAFT nocTtaBnseT WWMPOKUiA aCCOPTUMEHT TPYOONpPOBOLHOI apMaTypbl. TO BEHTU-
nu, obpaTHble KfanaHbl, LWapoBble KpaHbl, ceTyaTtble GUnbTpbl. B apmatype npuMeHAeTCA 3anopHbIi
mexaHun3m 13 natyHun (CW614N) n kopnyc us nonvnponuneHa paHgomcononumepa. JlaTyHHble no-
BEPXHOCTW, B NpoLiecce 3KCrayaTaLm KOHTaKTUpYyoLme C TPaHCMoPTUPYEMON XUAKOCTbIO, MOKPbITbI
HUKenem.
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3. MPOEKTUPOBAHUE HATTOPHbIX
TPYBOINPOBOAOB, N3TOTOBJIEHHbIX
N3 NONUNTNPONMAJIEHA
PAHOOMCONOJIMMEPA PP-R

npOEKTVIpOBaHVIe CNCTEM HaNOPHDbIX pr6OI'IpOBO,E|OB N3 nonnnponwuieHa paHaomcononmmepa CeAa-

3aHO C BbIGOPOM TvNa TPy6, CoeanHUTENbHbIX AeTanen 1 TpybonpoBoAHOM apMaTypbl, BbINOSHEHNEM rOCT 32415-2013
rMAPaBANYECKOrO 1 TEMNNIOTEXHNYECKOTO pacyeToB, BbIGOPOM cnocoboB NPOKAaAKN 1 ycnosuii, obe- EH Zg'gggégg
CMeynBaloLLMX KOMMEHCALMIO TENOBbIX IM-HEMHbIX YAANHeHNI TPy 6e3 nepeHanpaXeHna matepma- CM73.13330.2012
na v coeanHeHNn Tpy6onpoBoaos. Cr140-101-96
Cr140-102-2000

Mpy NPOEKTUPOBAHU BHYTPEHHUX CUCTEM XONOHOTO, FOPAYEro BOAOCHAOXKEHNA 1 OTONNEeHNA 34a- Cr40-103-98
HWI 13 HAaMOPHbIX MOAMMPONMAEHOBbIX TPY6 HEOOXOANMO BbINMOMHATL PAA TPE6OBAHNI, U3NOXKEHHbIX Cl41-102-98
8TOCT 32415-2013, CM30.13330.2012, CM60.13330.2012 1 CM173.13330.2012. foipie
Kpome Toro, pAa none3sHbix pekoMeHAaLui No NPOEKTMPOBAHUIO N CTPOUTENbCTBY HaMOPHbIX TPY60- TP 125-02
NpPOBOAOB 13 NONMMEPHbIX MaTepuanos coaepxutca B CM 40-101-96, CI 40-102-2000, CI1 40-103-98, EHMSQO%QZS'OS_M

OCH 36-100.309-86
®3 N2185 OT 22.07.2013
®3 N°234 OT 13.07.2015

CMN41-102-98, BCH 47-96, BCH 69-97 n TP 125-02.

Mpn NPoeKTNPOBaHNM CUCTEM TEXHONOMMYECKMX TPYOONPOBOLOB 3LaHNI 1 COOPYKEHWI U3 Hamnop-
HbIX MONIMMPONWNEHOBbLIX TPYO CnefyeT PyKOBOACTBOBATLCA TpeboBaHMAMY, U3NoxeHHbIMK B CHulMl
3.05.05-84, CH 550-82 1 OCT 36-100.309-86.

MpW NPVHATUN peLeHnin Ha CTPOUTENBCTBO HAMOPHbLIX TPYOONPOBOAOB HEOOXOAMMO TakKXKe  pPYyKO-
BOJCTBOBATbCA TPEOOBAHUAMY, U3NOXKEHHBIMU B «TeXHNUYECKOM perflameHTe 0 6e30MacHOCTN 3AaHNN
1 coopyxeHnin» (DefepanbHblil 3akoH N2185 — O3 ot 2 uona 2013 r.) n «TexHUYeCcKoM pernameHTe o
TpeboBaHKAX NoxapHol 6e3onacHocTU» (DefepanbHbli 3akoH N°234 — O3 oT 13 uiona 2015 1.).

npOGKTVIpOBaHVIe HaMoOpPHbIX pr6OI'IpOBO,E|HbIX CNCTEM UNHMKEHEPHOIo O60py,E|OBaHVIﬂ 30aHUN N Co-
OpyH(eHVIIZ OCyLLEeCTBNAETCA B COOTBETCTBUN C TEXHNYECKUM 3afjlaHUEM NN NCXO4HBbIMU OaHHbIMX Ha
COCTaBHYIO YaCTb NPOEKTa. B naHHbIX AOKYMeHTaX AOJIKHbI cCOAepKaTbCA cneayrume ceegeHnaA:

* APXMTEKTYPHO-CTPOUTENbHBIE YEPTEXN (NMPOEKTbI) 3[aHNI 1 COOPYXKEHWIA, COAepPKalume CBefeHs
0 NPUIMeHsAEMbIX MaTepranax As CTPOUTENbHbIX KOHCTPYKLWIA;

* Ha3sHayeHne 1 KONINMYECTBO NMPOEKTUPYEMDIX, a TakXKe paHee CMOHTUPOBAHHbIX HANOPHbIX
pr6OI'IpOBOﬂ,HbIX ancTem;

+ MEeCTa pPacnooXXeHUsA NCTOYHNKOB TPaHCMOPTMPYEMOi cpefbl (BogonuTaTesb, UCTOUHUK
TennocHabxeHna 1 T.4.);

+ OCHOBHble pabourie xapakTepUCTNKM MCTOYHUKOB TPaHCMOPTUPYEMON cpefpbl (MAHMManbHOe
1 MaKCMasibHOE rapaHT1POBaHHOE AaBJIeHKEe Cpefibl, MUHUMANbHbIN U MaKCMMasbHbI pacxogbl
Cpenbl, MUHMManbHasA 1 MakcMMasbHas TemnepaTypbl cpefibl, a TakKe eé XMMUYEeCKMn cocTaB
1 BA3KOCTDb);

+ HAVIMEHOBaHWeE KOHEYHbIX NOTpebuTenein TpaHCNopTUPYEMON CPeAbl, MECTa UX PaCMONOXKEeHMA
1 NPUCOeAVHMTENbHbIE pa3Mepbl K HAaMOPHbLIM TPy6onpoBoaam;

+ MVHVManbHOE ¥ MaKCManbHOe TpebyeMoe iaBneHne TPaHCMOPTMPYEMOI Cpefibl Y KOHEUHbIX
notpebutenen;

* MUHMMabHbBIN N MaKCUMaJbHbIN Pacxof TPaHCMOPTMPYEMOiA Cpeabl KOHEUHbIMU NOTPeOUTENAMY;
* MMHUManbHbIE CPOKM CNY>KObl HaNMOPHbIX TPY6ONPOBOAOB NP SKCMTyaTaLmm.

MocnepoBaTenbHOCTb PAabOT MO NPOEKTUPOBAHMIO HAMOPHbIX TPY6OMNPOBOAOB BKIIIOUAET:
* ONyYeHre CornacoBaHHbIX C 3aKa3uMKoM TEXHNUYECKOTO 3afiaHnA UM MCXOLAHbIX AaHHbIX;

« onpefeneHne MakcuMasbHbIX PacyeTHbIX PacXof0B TPAHCMOPTUPYEMOW CPefbl KOHEUYHbIMM
notpebutenamu (CeKyHAHbIX, YaCOBbIX U CYyTOUHbIX);

« pa3paboTKa NPUHLMMNNATBbHBIX CXEM HaNMOPHbIX TPYOONPOBOAHbIX CUCTEM;

+ BbIOOP CNOCOOOB NPOKNaZAKM HAMOPHBIX TPYOONPOBOAOB;

« BbluepUMBaHIE NO3TaXHbIX NAHOB C TPACCMPOBKaMU HAaMOPHbIX TPY60NpPOBOAOB;
+ NOCTPOEHNE aKCOHOMETPUYECKUX CXEM HAMOPHbIX TPYOONPOBOAHbBIX CUCTEM;

« NpeABapuTeNbHbIN BbIGOP TUMOPa3MepPOB HaMOPHbIX TPYGONPOBOAOB;

« pefBapuTeNbHbIN BbIGOP TUMOPa3MEPOB 3aNOPHON, perynmpyioLlen,
pacnpegenuTenbHO-CMeCUTeNIbHON, NPEeROXPaHUTENBbHO M 06PaTHON apMaTypbl;
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KAYECTBO NMUTbLEBOM
BOAbl — OCT P 51232-98

ABTOMATUYECKOE
PEFYJIMPOBAHUE
MAPAMETPOB
TEMNJIOHOCUTENA
OBA3ATEJIbHO

B CUCTEMAX LIEHTPAJIbHOTO
BOAAHOIO OTOMJIEHUA
CHANOPHbIMN
TPYBOMNPOBOAAMMU

M3 MOJIMMEPHbIX
MATEPUANIOB

OABNEHUE TENJIOHOCUTENA
B CUCTEMAX OTOIMJIEHUA
MHOTIO3TAXHbIX 3AAHUN:

— o 9-m1 3Taxen — 0,5-0,7 Ma;

- 6onee 9-Tn 3taxeir — 0,7-1,0 MMa

* TMAPABANYECKUNIA pacyeT HaNopPHbIX TPYOONPOBOAHbIX CUCTEM;

« BbIBOP TVMOPA3MePOB HaMOPHbIX TPY6OMPOBOAOB 1 TPY6ONPOBOAHON apMaTypbl MO pe3ysbTatam rv-
[PAaBIMYECKOro pacyeTa;

* pacyeT TenoBOro JINHENHOTrO YANNHEHUA HanopPHbIX pr60|'|pOBOAOB, KOMMNEHCaATOPOB,
a TaKe pacCTaHOBKa NOABUMHbIX (cKONb3ALMX) 1 HEMOABUMKHBIX Onop Ha AaHHbIX pr6onposo,qax;

e onpegeneHne Metoaos 1 CpencTs 3alTbl HAMOPHbIX pr60|'IDOBO,D,OB OT CTaTn4yeckoro
SNNEeKTPNYeCTBa,;

« pacyeT 1 BbI6OP TUMOPa3MEPOB TEMIOBOW U30JIALUM HaNOPHbIX TPYO6ONPOBOAOB;
+ obopMIIEHNE NO3TaXKHbIX MAAHOB U AKCOHOMETPUYECKNX CXEM HAMOPHbIX TPY6OMNPOBOAHBIX CUCTEM;

. pa3pa60TKa KOHCprKTOpCKOIZ OOKYMeHTaunn Ha HeCTaHA4apPTHbIE SN1€eMEHTbI: ONOPbl HANOPHbIX
pr6OI'IpOBO,E|OB, 3aKnagHble r’mnb3bl N T.4.;

* COCTaBNneHne CI'IeLl,VId)VIKaLWII/I Ha HaMnopHble pr6bl n coeguHunTeENnbHbIE AeTanun.

OCHOBHbIM JOKYMEHTOM /11 NPOEKTUPOBaHVA BHYTPEHHMX CUCTEM XONOAHOIO 1 FOpPAYEro BOAo-CHab-
»eHua 3aaHuia asnaetca CM 30.13330.2012, cogeprKalumin cnegytoLyie NoNOXKeHVA: HanopHble TPyObl,
coeuHNTEsNbHbIE fieTanu 1 3anopHaa apMaTypa JOSIKHbI UMETb pa3speLleHune AnA NnprMeHeHrsa B Nu-
TbeBOM BOAOCHabxeHNW; TpybonpoBogHas, Bofopa3bopHas 1 cMecuTebHasA apMaTypa A0S KHbI ObiTb
paccunTaHbl Ha paboyee faBneHne He meHee 0,6 MIa (6 6ap nnu 60 MM. BOA. CT.); MMAPOCTaTUYECKNI
Hamnop B cuCTeMax X03ANCTBEHHO-MUTLEBOTO (XONOAHOIO) 1 FOPAYEro BOAOCHAOXKEHNA Y caHUTapHO-
TEXHUYECKUX NP1OOPOB He fomKeH npesbiwath 0,45 MMa (4,5 6ap nnv 45 Mm. BOA,. CT.).

KauecTBO x0nogHom BoAbl, MOAaBaeMON Ha XO3ANCTBEHHO-MUTbEBbIE HYX[bl, TaKXKe KaK 1 ropaven
[IO/MKHO COOTBETCTBOBATL TpeboBaHusiM TOCT P 51232-98. KauecTBo BoAbl, MOAaBaeMoi Ha Npowns-
BOZCTBEHHbIE HYX[ibl, ONpeAeNfAeTca TEXHONOMUYeCKMM TpeboBaHUAMN.

B mecTax Bogopasbopa npu 3aKpbITbiX CMCTEMAX LEHTPan30BaHHOIO TeMI0CHabXeHWA Temnepary-
pa ropAavelt Bogbl NpegycMaTpmuBaeTca He Huxe +50°C, B OTKPbITbIX CUCTeMax LeHTPann30BaHHOMO
TennocHabxeHna — He Huxe +60°C. [1na Bcex cncTeM Temnepatypa ropayeit Bogbl JOMKHA OblTb He
Bbilwe +75°C, KpoMe AeTCKMX AOLIKOMbHbIX yUYpeXAeHWUN, rae OHa He AOoMKHa npeBblwaTb +37°C.

B cuctemax ropsyero BogOCHabXeHWA NpesycMaTpuUBaeTCa NeproanyecKknin KPaTKoBpeMeHHbIN Ha-
rpes Bofbl 4O TemnepaTypbl +80°C B uensax Ae3nHdeKLmm (418 NMKBUAALMN NATOrEHHbIX 6aKTepuii).

CN 30.13330.2012 onpepenseT 6e30TKa3Hbli CPOK CNY>KObl HAMOPHbBIX TPYOONPOBOAOB NpY TeMMe-
paType TpaHcnopTupyemow Boabl Ao +20°C He meHee 50 neT, a npu Temnepatype +75°C — He MeHee
25 ner.

MapameTpbl paboTbl cMCTEM OTOMMEHWA 3aaHKIA ycTaHoBneHbl B CMM60.13330.2012.

B 3maHuAX C cucteMamu LIeHTPanbHOro BOAAHOIO OTOM/IEHWA C HAaMOPHbIMK Tpy6onpoBogamu 13 no-
NUMEePHbIX MaTepuanos criefyeT npeaycMaTpuBaTb aBTOMaTMUeCKOe perynnpoBaHue napameTpos
TennoHocuTensa (TemnepaTypbl, AaBNeHVA) B MHAMBUAYaNbHbIX TEMOBbLIX MyHKTax Npu nobom pac-
Xofe TensoTbl 3AaHNEM C LieNbio 3aLMTbl AaHHbIX TPYOONPOBOAOB OT NPEBbILLEHNA AOMYCTUMbIX Be-
nnumH: 90°C n 1,0 MlMa, a TakxKe AOMYCTUMbIX 3HAaYEHWI ANA YCTaHOBJIEHHOTO Kracca sKCnnyaTaumm
Tpy6 1 duTrHros no MOCT 32415 unm paboyero AaBneHUs 1 TeMMNePaTyPHbIX PEXMMOB, YKa3aHHbIX B
[OKYMeHTaLuun NpeanpuaTUA-U3roToBuTens.

B cnyuae ncnonb3oBaHWsA B CUCTEMaX OTOMMIEHNA 34aHNIA HAaNOPHbIX TPY60oNpoBOAOB U3 MONMNPONU-
NeHa paHAoMcononumepa AecTere MakcManbHOW paboyeln TemmnepaTtypbl TennoHocuTens +90°C
[OJIXKHO 6bITb OrpaHNYeHO BO BPEMEHN.

HeobxogMmMo OTMETUTb, YTO B MOC/IEAHEE BPEMA CYLLECTBEHHO YBEMUMBAETCA CEKTOP OTOMIeHUA 1
ropayero BOROCHabXeHMA OT MECTHbIX MSIN aBTOHOMHbIX MICTOYHMKOB TeMiocHabXeHun ¢ 6onee Hi13-
KOl TemnepaTypoi TennoHocuTens — He 6onee +80°C (Hanpumep, 3aropofHble AOMa KOTTe4>KHOrO
TVNA, MOKBAPTMPHOE WHAMBKAYANIbHOE OTOMNEeHNe B MHOTMOSTaXHbIX 3haHuAx). Pabovee pasneHue
TENNOHOCUTENA B aBTOHOMHbIX CYCTEMaX OTOMIEHVSA 34aHuin He npesbiwaet 0,3 MMa.

Kpome Toro, B cvcTeMax OTOMMIEHWA 3[aHNI NPU UCMOMb30BaHNKN HaNOPHbIX TPY6ONPOBOAOB 13 MO-
NMEPHbIX MaTepuanoB cegyet NpeaycMaTpriBaTb aBTOMATMUECKME U PYYHble BO3AYXOOTBOAUMKU
Ha oTonuTeNbHbIX NPUbopax (pagraTopax) U pacnpesennTenbHbIX KOMeKTopax.

[laBneHne TennoHOCUTENA B CUCTEMAX OTOMIEHNA MHOMO3TaXHbIX 34aHNI, NOAKIOYEHHbIX K LieHTpa-
JIM30BAHHOW TEMJIOCETH, C YYETOM YCIIOBUI MPOYHOCTY OTOMUTENBHBIX MPUGOPOB U TPY6ONPOBOAHOM
apMaTypbl, 3aBMCUT OT 3TaXKHOCTM OObEKTA: B JOMax [0 AEBATN dTaXel JaHHbI NOKa3aTesb paBeH
0,5-0,7 MIMa; B BbICOTHbIX COOPYXeHUsX (bonee 9-Tu 3Taxkel) ONTUManbHoe 3HaueHve aasnexuns 0,7-
1,0 MMMa.

Cpok cny»k6bl oTONUTENBHBIX MPUH0POB, 060PYAOBaAHNA U HAaNMOPHbIX TPY6ONPOBOAOB AOMKeH ObITh
He MeHee 25 NeT /1A XKUJbIX MHOTOKBaPTUPHBIX, OOLLECTBEHHDbIX, aAMUHUCTPATUBHO-ObITOBBIX 11 NPO-
M3BOACTBEHHbIX 30aHWIA.
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3.1. PASPABOTKA MNMPUHLUUNTIMATIbHbBIX CXEM
HAMNOPHbIX TPYBOMNPOBOAHbIX CUCTEM

MpuHUMNanbHble cxembl HANOPHbIX TPY6OMPOBOAHBIX CUCTEM JOSIXKHbI COLEePXKaTb:

¢ BCe NpncoeanHeHnA HanopHbIX pr6OI'IpOBO,E|OB OT NCTOYHUKOB TpaHCI'IOpTVIp)IEMOIZ cpeabl
K KOHE€YHbIM I'IOTpE6VIT€J'IHM, cofepxalime ceegeHnA 0 MakKCMMaJZIbHOM paCcY4eTHOM pacxoae cpenbl,
noTepe Hanopa nnn nepenaje gaBneHnA B pr6onposo,uax;

* NPOTAXEHHOCTb OTAEJIbHbIX YH4aCTKOB HaMOPHbIX Tp)/60|'|pOBOﬂ,OB, nx npncoegnHuUTENbHble
Pa3mMepbl, a TaKXKe Hann4yune, Tun n Konn4yecTeo d)I/ITVIHFOB Ha AaHHbIX pr6onposonax;

+ MeCTa pPacnosioKeHNa 1 TUNopasmepbl 3aMopHON, perynupyloLlen, pacnpefenuntesibHo-CMecuTenNb-
HOM, NpefoXpaHNTENbHOW 1 06paTHOW apMaTypbl;

+ MeCTa PacnosioXeHns 1 TUNopa3Mepbl KOHTPOJIbHO-3MepUTeNbHbIX Nprbopos (KAM)
Ha HanopHbIX Tpyb6onpoBofax.

HanopHble TpybonpoBogHble cnctembl cieayeT nofpasfeNaTb Ha 3aMKHYTble (CMCTeMbl OTONNEHNA U
OXJTaX[EHUA), NOSTy3aMKHYTble (CUCTEMbI rOpAYEro BOAOCHABXKEHUA C LMPKYNALMEN) 1 Pa3OMKHYTble
(cucTembl X0NnofHOrO BOAOCHabXeHMA 1 TexHonorndyeckne Tpybonposogbl). Takum obpasom, 3am-
KHyTaa HanopHasa TpybonpoBofHaa cuctemMa COCTOMT U3 MofatoLero n obpaTHoro Tpy6onpoBoaos,
nosly3aMKHyTasa — 13 MOAAIOLLEro 1 LUPKYNALMOHHOTIO, @ Pa30OMKHYTasa — TOJIbKO U3 NOAatoLLero.

HanopHble Tpy6onpoBogHble CUCTEMbI MOFYT 6biTb BbIMOAHEHbI MO MOCNefOBATENbHON, KOM-
NEKTOPHOW (Ty4eBom) Ui KOMBUHVPOBAHHOW CXeMe MPUCOEANHEHUS K KOHEUHbIM NOTpetuTensm.
MocnegoBatenibHas cxemMa MpegycMaTpUBAeT MepUMETPAsbHY0 MPOKAAKY pacnpeaenntenbHbiX
HanopHbIX TPY6ONPOBOAOB 1 MOABOAOK K OTAE/bHbIM CAaHUTAPHO-TEXHUYECKUM UV OTOMUTESbHBIM
npubopam (BogopasbopHON apmaType Wiv pagrmatopam) nMpu 3HaYUTENbHbIX PACCTOAHUAX MEXAY
3TUMK Nprbopamu. JlyueBas CXeMa XapakTepusyeTcs napasfiefibHbiM MOAKIIOUYEHNEM OTLENbHbIX
NPUBOPOB K KOMNEKTOPY-PacnpeaenmTesiio npy HebobLNX PACCTOAHNUAX MEXAY STUMM Npubopamm
1 o6ecneynBaeT UCNob30BaHUE HAaMOPHbIX TPY6OMNPOBOAOB MUHVMASIBHOTO ANAMETPA, M HW-MaNb-
HOrO KONMYECTBa COEAVNHUTESNIbHBIX AeTanel 1 CTbIKOB. Kpome Toro, BO3MOXHa YCTaHOBKA 3arnopHOM
apmMaTypbl Ha KaXKaylo 13 BeTBel HENOCPeACTBEHHO Ha PacnpeaenvTeibHOM KONeKTope, YTo NO3BO-
NAET BECTV PEMOHT WSV 3aMeHY OTAESbHbIX MPUBOPOB 63 OTKNIUEHNA APYTNX.

Mo pacnonoXeHunio HaMOPHbIX MarucTpasbHbIX TPYOONPOBOAOB BHYTPEHHME CETU CUCTEM XOJIOAHO-
ro, ropAYero BOfOCHabXKeHNA 1 OTONSIeHNA 3AaHNI ObIBAOT C HYXKHEN, BEPXHEN, FOPU30HTaNIbHON 1
BEPTUKaNbHOW Pa3BOAKOW.

B 3paHuAxX fo 12 aTaxei LenecoobpasHa HUXKHAA pa3BoAKa HaMOPHbIX MArncTpasnbHbIX Tpy6onpoBo-
[IOB CMCTEM XONOHOTO U FopsAYero BOLOCHAGXKEHUS; B 30aHNAX »Ke Bbile 12 3Takel C Lieblo yMeHb-
LeHNA AaBNeHMs HA BOJOPa3bopHyio apMaTypy nNpeanoututesibHee BepXHAA pa3BoAKa AaHHbIX TPy-
60MpoBoAOB. B BbICOTHBIX 3AaHMAX BbICOTON 6onee 50 M (17 1 6onee aTaxkel) AOMKHbI NPUMEHATLCA
30HHbIE CMCTEMbI BOAOCHAOXEHMA.

BHyTpeHHWe ceTn CcTeM XONIOAHOIO M FOpAYEro BOJOCHabXeHNA 3haHniA MOTyT NpeaycMaTprBaTbCs
TYNWKOBbBIMM, KOJbLEBLIMY IV KOMOVHNPOBAHHBIMU.

KonbLieBaHne BHYTPEHHVIX CETEN CMCTEM XONOAHOIO BOAOCHAGXeHUA cnefyeT MPUMEHATL B 3JaHUAX
C MPOTVBOMOXapHbIM BOAONPOBOLOM, 060pYA0BaHHbLIM 12-10 1 60/1e€ MOXKAPHBIMM KpaHaMK, a TaKXKe
B TeX CNyyasx, Korga Heobxoanmo obecrneunTb BbICOKYI HafeXHOCTb 1 becnepeboiiHOCTb nogaun
BO[bl KOHEUHbIM NOTPebUTENAM.

BHYTpeHHMe ceTh cucTem ropsauero BoOAOCHabXeHns 3gaHunii nogpasaensoTcs Ha OgHOTPY6HbIe (C Ty-
MMKOBbIMM CTOSIKaMM) 1 ABYXTPYBHbIE (C 3aKOMbLOBaHHbIMM CTOsIKaMK). KonbLeBaHve faHHbIX ceTe
Heo6X0AMMO f1A BbINOSIHEHUSA BaXKHOM QYHKLMOHaNbHO 334a4m — CoxpaHeHus Tpebyemon Temne-
paTypbl ropsveii Bogpl.

BHyTpEHHVIe CeTN CUCTEM OTOMEHNA 30aHUN TaKXKe noapasfenAarTca Ha OJJ,HOprGHbIe n quXpr6-
Hbl€ N MOTYT 6bITb BbIMOIHEHBI C NPUMEHEHNEM TyI'IVIKOBOVI mnn I'IOI'IyTHOVI CXeMbl pa3BOaKN.

HWXHAA PA3BOOAKA
B 3AAHVAX MEHEE 12-TU
STAXEN

BEPXHAA PA3BOAKA
B 3AAHUVAX BOJIEE 12-TWA
STAXKEN
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CKPbITAA/OTKPbITAA
MPOKJIAOKA
HAMOPHbIX PPR TPYB:
CMN60.13330.201211.6.3.3

CUCTEMA «TPYBA B TPYBE»

3.2. BbIbOP CINOCOBOB MNPOKNALKN HATTOPHbIX
NONNTPONMUIIEHOBBIX TPYBOTTPOBOAOB

CIM 30.13330.2012 «BHyTpeHHWI1 BOAONPOBOA M KaHanm3auua 3gaHui» npeanncbiBaeT NPUMEHATb
HanopHble Tpybbl 1 coeiMHUTENbHbIE AETaNN U3 MONMNPONUIIeHa paHgomcononumepa PP-R 1 gpyrux
NONIMMEPHbIX MaTePMaNoB — AJ1s BCEX CeTell BOAOCHAOXEeHWA, KpoMe pa3fefibHOl CeTU NPOTHBOMO-
»KajpHOro BOAOCHAOXeHN .

I'IpOKnap,Ka HaMOpPHbIX NOANNpPonnnIeHoOBbIX pr6 AOJIKHa npefycMaTpuBatbCA npenmywecTtBeHHO
CKprTOIzZ B MNHTYCaXx, LIJTpO6aX, LwaxTax, CTPOUTENbHbIX KOHCTPYKUUAX, LWaXT-NakeTax 1 KaHanax. Ho-
nycKaeTcAa OTKPbITaA NpoKnagka NoABOAOK K CAHUTAPHO-TEXHNYECKNM np|/|6opaM, a TakKe B MecCTax,
rae NCKNYyaeTca mexaHn4yeckoe nospexaeHne naHHbIX pr6.

CM60.13330.2012 «OTonneHue, BEHTUAALNA U KOHAMLMOHMPOBAHME BO3ayxa» B M. 6.3.3 Takxe npea-
ycMaTpuBaeT ANA CUCTEM OTOMIEHUA MPENMYLLECTBEHHO CKPbITYIO MPOKIaAKY HanopHbIX NOANNPO-
nrneHoBbIX TPY6: B MONY, MNHTYCAX, 3a SKpaHamu, B LUTPoO6aX, LaxTaX, CTPOUTENbHbIX KOHCTPYKLMAX
1 KaHanax. [lonyckaeTcsa oTKpbITasa NpoKnajka AaHHbIX TPyO B MecTax, FAe NCKoYaeTca X MexaHu-
yeckoe, TepMryecKoe NoBpexaeHne u npaMoe Bo3fencTBre ynbTpaduronetoBoro nsnyyeHus. Cno-
co6 NpoKknagKn HaMnopHbIX MONMNPONUIEHOBbIX TPYO foMxKeH obecneumBaTb X NIErkylo 3ameHy npu
pemoHTe. Mpun CKpbITON NPOoKNaake AaHHbIX TPYO cnepyeT npefycmaTprBaTb YCTPOWCTBO JIIOKOB B
MecTax PacronoXeHWsA pasbeMHbIX COeANHEHWI N TPY6oNpoBOAHON apMaTypbl.

I'Ip|/| OTCYTCTBUN BO3MOXHOCTU CKprTOIZ NPOKaAKN HaNOPHbIX NONNNPONUNEHOBbIX pr6 mnxcnepgyer
3alniaTtb OT MeXaHN4YeCKnx I'IOBF)E)K,EIEHVIVI 1 OT OTrHA.

OTKpbITad pa3BofKa HanopPHbIX NMONMMPONMIEHOBbIX TPYO NpeaycmMaTpMBaeT NX pasmeLleHue 3a 3a-
LWMTHBIMM 3KPaHamu (CTOAKM) UIIN 3@ 3aLUMTHBIMU NAVHTYCaMUN Haf, MOJIOM.

MpUMeHeHNe CUCTEMBI MAIVHTYCHOM Pa3BOLKU MMEET P LOCTOVHCTB:

« FIEFKUIA 1 BbICTPbI MOHTaX TPY6ONPOBOAOB 6e3 paspyLUeHUs CTPOUTENIbHBIX KOHCTPYKLMIA;
« NIerkuniA BOCTYN K TPy60NpoBoAam, NO3BOMAOLMIA MOAEPHU3MPOBATb U 3aMEHATL UX;

+ BO3MOXHOCTb NMPOK/aZKu1 TPYGONPOBOLOB KaK Hag NMoJsIoM, Tak U MOA NepeKkpbiTUeM.

PasnuyatoT cnepytowme BapuaHTbl NPOKIaAKN HaMOPHbIX MOANMPONUIEHOBbIX TPYO
B MJIMHTYCHOW CUCTeMe:

« Hag nonom;
+ 10 NepeKpbITUEM C FOPU3OHTaNbHbBIM PacnonoxeHriem Tpy6bonpoBoAos;
+ 0J, NepeKpbITUEM C BEPTUKabHbIM PacrofnoXeHem Tpy6onpoBOAoB.

npeI/IMyU.leCTBO BTOPOro 1 TpeTbero BapnaHToOB COCTOUT B BO3MOXHOCTU n36exartb npo6neM npun
npokKnagke noj BbIXOAOM Ha 6aJ'IKOH, TaK KaK B CJlyyae nepBoro BapnaHta 006bIYHO HET mMecTa ana
MOHTa»a NNHTYyCa.

Pa3BofiKy HanmopHbIX MONMMPONUIIEHOBbLIX TPY6 B CTPOUTENbHBIX KOHCTPYKLUMAX MOXKHO Pasfenntb
Ha Pa3BOAKY B CTEHHbIX KaHanax W LaxTax, a Takxe HermocpefcTBeHHoe GeTOHVpPOBaHMe, T.e. UC-
nonb3oBaHue cucTembl «Tpyba B Tpyber. Mpoknaaka HanopHbIX TPY6 B CTEHHbIX KaHanax W LaxTtax
NPUHLMMNMANbHO HE OTNINYAETCA OT OTKPbITON pa3BoaKW. [TPUMEHAIOTCA Te »Ke camble MPUHLMMbI KOM-
neHcaumn. Heobxoammo o6A3aTesibHO NpeayCcMOTPETb, YTOObI B CTEHHbIX KaHaslax BOKPYT HanopHoM
NoNMNPoNMIeHoBOM TPYObI OblIO MeCTo ANA €€ TenNoBOro yaiMHeHnA. CTeHHble KaHasbl 3aKpblBatoT-
CA CeTKON 1 WITyKaTypATCcA. Mpn 6eTOHMPOBaHUM CTEHHbIX KaHaNoOB HaMOPHYIO NMOMMMPONIEHOBYO
Tpyby HeobxonMmMoO 06MaTbiBaTb ropprpoBaHHON GyMaro Uy NPOKNaabiBaTh B 3aLMTHON rodpu-
poBaHHoI Tpybe — Ana obecrneyeHnA eé NPOAONbHOIO CABMIa 1 3alMTbl OT LiapanmuH, a BCe y4acTKu
TPOWHMKOBbIX OTBETBNIEHU 06EPTLIBATH MATKNM MaTepuranom (M1uHepanbHas BaTa v T.n.) — ans obe-
creyeHVa nonepeyHon aepopmauuu. ITOT BUA Pa3BOAKM HAMOPHbIX TPY6 xapakTepeH npw ycTpoi-
CTBE CTOAKOB CMCTEM LIEHTPAIbHOTO OTOMEHWA.

Cuctema «Tpy6a B TpyHe» 3aKnioyaeTcs B NpoKnajKke HanopHoro Tpy6onposopa B 3awmUTHOM (06bIYHO
rodpupoBaHHoOI) Tpy6e 6onbluero grameTpa. MNpy 3ToM HanopHble TPY6ONPOBOAbI MOTYT 6bITb MPO-
NOXEHbI 1 B CTEHAX, U B KOHCTPYKLUYK nona. Pa3melleHre HanopHOro noannponuieHoBoro Tpy6o-
npoBoga B robpunpoBaHHO Tpybe rapaHTUPYeT TEMIOBYIO KOMMEHCALMIO, @ TaKXKe TENNOoN30MALMIo.
JlononHNTENbHBIM JOCTOMHCTBOM 3TOTO PELLEHNS ABMIAETCA BO3MOXHOCTb 3aMeHbl HarMopHbIX TPy6
6e3 BCKPbITUA Nona 1 cTeH. TennoBas 130onaumMs B BUE BCNEHEHHbIX NiacTMacc (BCNeHeHHbI nonu-
STUJSIEH UNU MONINYPETaH) TakKe obecneyrBaeT BO3MOXHOCTb TEMIOBOrO NepemMeLLeHrs HanopHo
nonunponuieHoBom Tpy6bl.

|_|pI/I pPa3BoAKe HaMOPHbIX NOANNPONMNEHOBbIX pr6OI'IpOBO,E|OB B KOHCTPYKUMM nona C ncnosib3o-
BaHMeEM CUCTEMDI <<pr6a B pr6e» Heobxoaumo nsberatb NpoKnagky AaHHbIX pr6OI'IpOBO,E|OB no
I'IpﬂMOVI JINHNN. ﬂpm 3TOM NyYWnNM peLlleHneM ABNAEeTCA NPpon3BOoJibHaA NpoKiaaka HanopPHbIX MNONn-
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nponuneHoBbix Tpy6 ¢ HebonbluoW Ayroi. B cnyyae Takol npoknaaku ysennunsaetcs adbdekT camo-
KOMMEeHCaUnn AaHHbIX Tpy6, 0CO6EHHO Npur 6ONbLLOW ANIMHE OTPE3KOB.

Mpwn pa3Bogke HaMmOPHbIX NOANMPONUAEHOBbIX TPY6 B WTpo6ax, WaxTax U KaHanax onTUManbHbIM
cnocobom NPoKNaaKM AaHHbIX TPY6, Kak ropn3oHTaNbHbIX, Tak U BEPTUKASbHbIX, ABNAETCA UX YKNaa-
Ka «3MEeNKom».

B cTeHax HanopHble NOAUNPONUIEHOBbIE TPYObI MOTYT ObiTb 3a6eTOHNPOBaHbI 6€3 3anTHOW TPYObI
1 TennoBoii n3onauun. OgHaKko NPriHMMas BO BHUMaHMe He06X0ANMOCTb TEMOW30NALMN N BO3HWKa-
loLLMe HanpAXKeHUA B AaHHbIX Tpybax, B cliyyae ropAavero BOAOCHabXeHUA 1 LLIeHTPpanbHOro oTore-
HUA NTYYLIUM peLleHreM ABNAETCA NCMOoNb30BaHMe cucTembl «Tpy6a B Tpybe». Mpu 6eToHMpoBaHUK
6e3 3aLKTHON TPY6bI NN TEMIOBON U30AALMUM TONLWMHA PAaCTBOPA, OTCUNUTbIBAEMas OT MOBEPXHOCTY
CTeHbl 10 MOBEPXHOCTY HAMOPHON NOANNPONMIEHOBOI TPYObI, JOMKHA COCTaBNATb He MeHee 3 CM.

B cooTBeTcTBUM C TpeboBaHmaMM N 6.3.3 CIM 60.13330.2012 cnocob npoknagKku TpybonpoBoAoB CUCTEM
OTOMJIeHVA JOMKeH obecneumBaThb NErkylo 3ameHy 1X NPu PeMOHTE. B Hapy»KHbIX Orpa)aatoLmx KOH-
CTPYKUYMAX 3aMOHONNYMBATL TPYOOMPOBOALI CUCTEM OTOMJIEHNA HE CrleflyeT; AOMNyCKaeTcs NPoKaaKka
M30JIMPOBaHHbIX TPYOONPOBOAOB B LUTPabax orpaxaeHunin. 3amoHonnunBaHme Tpy6 (Kpome nonumep-
HbIX) 6€3 3aLUTHOIO KOXKyXa B CTPOUTENBbHBIX KOHCTPYKLMAX (KPOME Hapy»KHbIX) AOMYCKAeTCs:

+ B 3JaHNAX CO CPOKOM Ciy6bl MeHee 20 neT;

+ IPU pPacyeTHOM CpoKe cny»Kbbl Tpy6 40 net 1 6onee.

Mpu cKpbITOW NPOKNagKe TPY6ONPOBOLOB CeAyeT NPeayCMaTPMBaTh JIIOKU B MeCTax PacrnonoXeHus
pa3bopHbIX coeaviHeHMid 1 apmaTypbl. [poknagky Tpy6onpoBOAOB 13 NOAUMEPHbIX TPYG crnegyet
npeaycMaTpumBaTh CKpbITO: B nony (B rodpoTpy6e), 3a MAMHTYCaMu 1 SKpaHamMu, B LWUTPabax, LWaxTax
1 KaHanax; [ONYCKaeTCA OTKPbITas NPOKafKa NX B MeCTax, rae UCKIoYaloTCcs MeXaHYecKkoe 1 Tep-
MUYecKoe NoBpexaeHune Tpyob, a TakKe NPAMOoe BO3L4eNCTBME Ha HUX YNbTPadrONeTOBOro N3yyeHns

3anpelyaeTca pacnonaraTb pe3bboBble COeLMHEHNSA B CJI0€ 6ETOHA, LEMEHTHOIO WU LIEMEHTHO-TEeC-
uaHoro pacteopa. B npoTuBHOM criyuyae K pe3bO0BbIM COEAMHEHNAM [OMKEH ObITb NPEAYCMOTPEH
BOCTYnN.

Bbibop cnocoba npoknaaku HanopHbIX TPY6 13 nonvnponuneHa paHgomcononumvepa PP-R onpepe-
NAETCA NPOEKTOM Ha OCHOBAHUM TEXHMNKO-IKOHOMUYECKNX PACYETOB C YYeTOM GU3UKO-XUMUYECKUX
CBOWCTB TPaHCMOPTMPYeMOU CpeAbl 1 MaTeprana Tpy6, ycrnoBuid SKCnnyaTaumm, KNMMaTUyYecKkrx oco-
6eHHOCTel palioHa CTPOUTENbCTBA, Hecyllel cnocobHoCTU TpybonpoBoaa, MeTaNI0eMKOCT/ OMnop,
noaBeCcoOK 1 KpernieHuin.

PacnpepenutenbHble ceT (MarncTpanbHble TPy6ONPOBOAbI) U3 HANOPHbIX NOANMPONUAEHOBbIX TPYO
B XKMJIbIX N 0OLECTBEHHbIX 3[aHUAX NMPOKNaAbIBAlOT B HEIKCMyaTUPYeMbIX NOABanax, TEXHNYECKNX
3Taxax M Ha Tensbix Yyeppakax. BogopasbopHble CTOAKM M3 HAaMOPHbIX MOAMMPONUIEHOBLIX TPY6
cnelyeT NPoKnadbiBaTb B MOHTaXHbIX KOMMYHUKALMOHHBIX LIaxTax, WTpobax, KaHanax 1 Kopobax,
orpakgatLyme KOHCTPYKLMMN KOTOPbIX JOJIXKHbI ObITb BbIMOSIHEHbI U3 HECrOpaeMbIxX MaTepuanos. Ana
JocCTyna K TpybonpoBoAHON apMaType U NpoBefeHNsA PeBU3nM CTOAKOB Ha IMLIEBOW NaHeNN orpax-
JaloLWmnX KOHCTPYKLUUIA WaxT AOMKHO MpeaycMaTpuBaTbCA YCTPOMNCTBO OTKPbIBAIOLWEroca Jloka C
KpbILWKOW nnowaabio He 6onee 0,1 M2,

Hanoprle nonnnponuneHoBble pr6bl He AOJI)KHbl MPUMbIKaTb BMJIOTHYIO K CTEHE. PacctoAaHwve B ce-
Ty Mexay AaHHbIMU pr6aMl/I N CTPOUTENbHBbIMN KOHCTPYKLUUAMUN OOSTXKHO 6bITb He MeHee 20 MM 1nn
onpenenAaTbcAa KOHCprKLl,VIeVI onopbl N pasmepamn COeaUHNTENbHbIX netanen.

Mpu napannenbHo NPOKNagKe HanopHble NOAMNPONUIEHOBbIE TPY6bI CieayeT pacronaraTb HUXe
Tpy6 cMcTeM ropsyero BOLOCHAGXEHVA 1 OTOMIEHNSA, HO BbILLE KaHanM3aLMOHHbIX TPy6onNpoBOAOB.
PaccTosiHue B cBeTy B 060UX Cllyyanx JOMKHO ObiTb He MeHee 100 MM. PaccTosiHMe B CBETY MeXay
nepeceKawLWyMmnca Tpy6onposoaamu AOSKHO 6bITb He MeHee 50 MM.

CnegyeT umeTb B BUAY, YTO B COOTBETCTBUM C TpeboBaHmAamy MICH 4.19-2005 «BpemeHHble HOpMbI
1 MpaBuia NpPoeKTUPOBaHNA MHOrOQYHKLMOHANbHbIX BbICOTHBIX 34aHWUI U 30aHUA-KOMMIEKCOB B
ropofie MockBa» (3gaHna 6onee 25 3Taxel) BHYTPEeHHME HanopHble Tpybonposoapl (pacnpenenv-
TeNbHble MarncTpanu 1 BofopasbopHble CTOAKM) CUCTEM XONTOAHOIO M rOpAYEro BOAOCHabXeHMA
JOMKHbI NPEAYCMaTPMBaTbCA U3 MeTaNIMYeckmx TPy6 (CTanbHbIX C HAAEXHBIM aHTUKOPPO3MOHHbBIM
MOKPbITEM BHYTPEHHEW 1 Hapy»KHOI NoBepxHOCTeN TPybbl, 3 HepxaBsetowe ctanu U T.4.). Mog-
BOJKU K CAHUTapHO-TEXHNYECKUM Nprbopam 1 gpyromy o60pyaoBaHMIO JOMYCKAeTCA BbIMOIHATb 13
HaMoPHbIX NOANMPONUIEHOBBIX TPY6 MPU YCIOBUM UX NPUCOEANHEHNA K BOLOPA3bOPHbLIM CTOAKAM
Yyepes perynaTopbl AasseHnA (B 3aBUCMMOCTY OT BEJIMUUH PAcYETHOrO AaB/IeHNA BOAbI Ha STaxax).

B npor3BoACTBEHHbIX 3JaHUAX NPOKIaAKY HaMmoOpPHbIX NOAUMPONUIEHOBbIX TPY6 06bIUHO OCyLLecT-
BMAIOT OTKPbITO — Mo depmMam, KOJIOHHaM, CTeHaM 1 NMof NePeKpbITUAMU. B MecTax nx BO3MOXHOro
MeXaHUYeCKoro NoBpeXaeHNa cneayet NPUMEHATb TONbKO CKPbITYI0 NPOKNaaKy B 6opo3gax, nony,
LIaxTax U KaHasnax.

HanopHble nonunponuneHoBbie Tpy6bl, NOABOASALLME BOAY K TEXHONOMMYeCcKoMy 060pynoBaHuio,
MOHO NMPOKNaAblBaTb B KOHCTPYKLMM Nona.

3ANPELLAETCA
«3AMOHOJINYUBATb»
PE3bBOBbIE COEAUHEHUA
BE3 BO3MOXHOCTU
AOCTYMNA K HUM!

NMPUMEHEHUE PP-R TPYB
NPV CTPOUTENbCTBE 34AHUIA
BOJIEE 25-TW STAXKEN

(MI'CH 4.19-2005)
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CKOPOCTb ABUXXEHWA BOAbI.
CIM30.1333.2012

BHyTpuLexoBble HaMmopHble NONMNPONUIeHOBbIe TPYObl, NPOKNaZbiBaeMble MO CTeHaM 34aHuiA, pac-
nonaratot Ha 0,5 M BblLlle UK HUXKEe OKOHHbIX MPOEMOB.

3anpeu.laeTc;| NpokKiagka TeXHONOrnvYyeckmnx pr60l‘|pOBO,E|OB M3 nonunponuneHa paHgomcononnme-
Pa B noMeLleHNAX, OTHOCALNXCA NO I'IO)KapHOIh OnacHOCTU K KaTeropnam A, b, B.

Kpome TOro, He AonycKaeTca NpoKnaaka BHYTPULEXOBbIX TEXHONOIMYECKNX pr60I'IpOBO,D,OB N3 Ha-
NOPHbIX NONNNPONNNEHOBbIX pr6 yepes agMUHNCTPaTUBHbIE, 6bITOBbIE U XO3ANCTBEHHbIE NOMELLEe-
HUA, pacnpenennTenbHbie )/CTpOVICTBa, nomMeLweHnA 3NeKTPOyCTaHOBOK, WNTbl CUCTEMbI KOHTPONA U
ABTOMAaTUKKN, BEHTUNALUNOHHbIE KaMepbl, TENNOBbI€ NYHKTbI, N€CTHNYHbIE KNETKN, KOPpMAopbl 1 T.M.

3.3. BbIbOP TUTMOPA3MEPOB N CEPNI
HAMNOPHDbIX MOJINMPONMNIEHOBbIX TPYb,
A TAKXXE TUMOPA3MEPOB 3AMOPHOWY,
PEFYNUPYIOLLEEW, PACMPELESTUTENIBHO-
CMECUTENTIbHOW, MPEAOXPAHUTENTbHOW
N OBPATHOW APMATYPbI

Bbi6op TUMNa HaMnopHbIX TPY6 U COeAMHUTENbHBIX AeTaNel U3 NONUNPONuIeHa paHAOMCONoNMMepa
I CUCTEM XOJIOAHOTO WA FOpsAYero BOJOCHA0XeHA, OTOMIEHMS Ui TEXHONOrMYecKux Tpybonpo-
BOZIOB OMNpeaesnifAeTcs NPOeKTOM.

Mpw BbIGOPE TVNA TPY6 1 COEANHUTENBHDBIX AeTaneil cnefyeT yunTbliBaTb pabouee faBrieHVe B Hanop-
HbIX TPY6OMNPOBOAHbIX CUCTEMAX, TEMMEPATYPY U arpecCMBHOCTb TPAHCMOPTUPYEMON Cpefpl, Temne-
paTypy OKpy»atoLLero Bo3ayxa, Heobxoaumblii CPoK cnyx6bl Tpy6, cnocob coegnHeHus Tpyb, BUabl
GUTVHIOB 1 TEXHUKO-IKOHOMMWYECKMe NoKa3aTenu. Bblbop Tvna HanopHbIX TPY6 1 COeAUHUTENBHbIX
JeTanei fomKeH 6bITb 060CHOBAaH rMAPaBANYECKUMU N MPOYHOCTHBIMU pacyeTamMu.

[vameTp HanopHoW NoAnnponuneHoBol Tpy6bbl BbIGUPAIOT B 3aBUCMMOCTY OT MakCUManbHOro pac-
YeTHOro CeKyHAHOro pacxofa TPaHCMopPTMpPYyeMOl cpefibl C yYEeTOM CKOPOCTU ABUMKEHWA cpeabl 1
yAenbHbIX NOTepb Harnopa B Tpy6e. ToNLWMHY CTEHKN AaHHON TPYObl ONpeaensioT, UCXOAA U3 pacyeT-
HbIX Harpy3oK 1 BO3AEeNCTBUN.

PacueTHble CKOPOCTM ABMXKEHUA TPAHCMOPTUPYEMOI CPefbl B HAaMOPHbIX TPY6ONPOBOAAX OrpaHNym-
BatoTcs pagom pakTopos. Cpean HUX:

* KBajpaTn4yHaA 3aBUCMMOCTb NOTEPb Hanopa B pr60|'|pOBO,E|,aX OT CKOPOCTWN NOTOKa;

+ BbICOKMIN YPOBEHb 3N1EKTPM3aLy HanopHbIX TPY60NpoBogOB Npw TPaHCMOPTUPOBKE
3NEKTPU3YIOLUXCA XKULKOCTEN C YAebHbIM O6bEMHbIM 3NIEKTPUYECKNM CONPOTUBIIEHNEM Py ;

« BbICOKII YPOBEHD LUYMa NPV BO3HUKHOBEHWMW TYpOYNEHTHOrO TEUEHUSA KUAKOCTU B HAMOPHbIX
TpybonpoBoaax.

CKOpOCTb ABUMEHNA BOAbI B HAMOPHbIX TPYOONPOBOAAaX BHYTPEHHVX BOLONPOBOAHbIX CeTel 3aHUni,
cornacHo Tpe6oaHuam CIM 30.13330.2012, gonHa 6bITb OrpaHMyYeHa 1 CocTaBnATb He 6onee 3 m/c (B
TOM UKCAe NPU NOXapoTyLueHun). Mpr 3TOM CKOPOCTb ABMXKEHUA BOAbI B MarncTpanbHbix Tpybonpo-
BOJAaXxX U BOAOPa3bopHbIX CTOAKaX CUCTEM XO3ANCTBEHHO-MUTHEBOIO BOAOCHAOXEHNA pekomeHayeT-
cA NpUHKMMaTb B Npefenax 1,5-2 m/c, a B noBoAKax K Bofopa3bopHol apmaType — He 6onee 2,5 m/c.
Hanbonee sKoHOMUYHBIMU ABAAIOTCA CKOPOCTY B Npefenax 0,9-1,2 m/c.

[lonycTmasa CKOpoCTb ABMKEHUA TENNOHOCUTENA B HaNOPHbIX TPybonpoBoaax BHYTPEHHUX ceTel
CUCTEM OTOMNEHMA 3aaHUI onpepenseTtca no Tabnuue XK.1 MpunoxeHna X CM 60.13330.2012.

[nA TexHonornyecknx TpybonpoBOAOB MPUHATHI CEAYIOWME OrpaHNYEHNA CKOPOCTW LBUMKEHMA
TpaHCNopTUpyemMon cpefbl:

* XMAKOCTH € P, < 10° OM-PM MOTyT TPaHCMOPTNPOBATLCA CO CKOPOCTAMM He bonee 5 M/c;

« Xngkoct ¢ P, 1o 10° OM-M — €O cKOpoCTaMU He 6onee 2 M/c;

+ B HaMopHbIX TPy60onNpoBogax ¢ BHYTPEHHUM AramMeTpom MmeHee 30 Mm — He 6onee 0,2 M/c;

+ B HaMoOpHbIX TPyb6onpoBogax ¢ BHyTPeHHUM AnameTpom oT 30 fo 75 mm — He 6onee 0,4 M/c;

+ B HaMopHbIX TpybonpoBogax ¢ BHyTPeHHUM AnameTpom oT 80 go 100 mm — He 6onee 0,8 m/c;

+ B HaNoOpPHbIX Tpy6onpoBofax ¢ BHyTPeHHUM AriameTpom 6onee 100 mm — He 6onee 0,8 m/c.

BHyTpeHHMI AramMeTp HanopHOro TpybonpoBoAa Npy 3alaHHOW CKOPOCTW ABMPKEHUA TPAHCMOPTU-
pyemol cpefbl onpefenseTcs no ciegyiouleli dopmyne:
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d@H:2‘ v qC/n'VC

rae g — MaKCMasbHbI PacUeTHbIN CEKYHAHDIM PacXod TPAHCMOPTUPYEMON CPegbl.

Mpw BbIGOPE CEPUM HAMOPHBIX TPYD U COEAUHUTENbBHBIX A€TaNeN, N3FOTOBNEHHbIX U3 NOAMNPONMIeHa
paHAoOMCoMnonMmepa, ANA CUCTEM XOSTOLHOTO, FOPAYEro BOAOCHAbXEHUA 1 OTONNEHNA 3haHNIA cleay-
eT pyKoBOACTBOBATbCA TpeboBaHuAMM EN ISO 15874-2013, EN ISO 21003-2008 1 FTOCT 32415-2013.

B KauecTBe NCXOAHbIX faHHbIX NP BbIGOPE cepuit HaNMOPHbIX NOAMMPOMNUIEHOBBIX TPYO YUNTLIBAKOTCSA:
+ Ha3HauYeHre HanopHoro Tpybonpoeoaa;

+ pacyeTHbI CPOK CNyx6bl HanopHoro Tpybonposoaa;

- BUA 1 pabourie napameTpbl TPaHCMOPTMPYEMOA cpefbl (aBneHne 1 TemnepaTypa);

+ K03 duMLMEHTbI 3aMaca NPOYHOCTY;

+ Cnoco6 NpoKnaZikv HanopHoro Tpybonposoaa.

Tpebyemas cepua HaNOPHbIX MONUNPONUIEHOBLIX TPYO ANA pAja MaKCMMasbHbIX pabourix AaBneHnn
1 onpefeneHHOro Kiacca sKCrnyaTtalum onpeaensercs B 3aBUCMMOCTY OT BEJIMYVHbI PaCYeTHOTO Ha-
npsi>KeHUsa B CTeHKe Tpy6bl (@) no Tabnuue 10 1 10a HacTosALWEro PyKOBOACTBA Wy No Tabnuvue M4 n
I'5 Mpunoxeruna «M» FTOCT 32415-2013.

TABJILIA 10
Max.
paGouee Knacc 1 Knacc 2 Knacc 4 Knacc 5 Knacc XB
AaBneHue,

PmakcMMa Q0 Smax Q0 Smax Q0 Smax Q0 Smax Q0 Smax

04 6,9 53 6,9 48
0,6 5,1 36 55 3.2

3,09 2,13 3,30 1,90 693 69
08 38 2,7 4,1 24
1,0 3,0 2,1 33 1,9

Tpy6bi 3 PP-R
TABJINMLA 10a

p:g::'e " Knacc 1 Knacc 2 Knacc 4 Knacc5 Knacc XB
AaBnieHune,
Pmaxc MMa Qo S max Qo S max Qo S max Qo S max Qo S
Gl 8,2 83 83 48
0.6 6,1 5,7 6,1 3,2
3,64 3,40 3,67 2,92 825 83
0,8 4,5 43 4,6 2,4
1,0 3,6 34 3,7 1,9

Tpy6b1 ns PP-RCT

Mpw BbIGOPE TPebyemol cepu HanMopPHbIX MONMPONUIEHOBBIX TPYO HEO6XOAUMO, YTOObI ObINIO BbI-
NOJIHEHO creflytoLlee yCoBume: cepusa Smpe6 < pacyeTHOM cepumn S'max = O/ pmakc.

OnAa gpyrvix ycnoBuin SKCnayaTaumm HanopHbIX MONUMPONUAEHOBBIX TPY6 pa3peLuaeTca nob3oBaTh-
€A TabnMYHBIMK JaHHbIMY, NPYBeAEHHbIMY B MprnoxeHun N2 HacTOALLEro PyKOBOACTBA, Ui pac-
CYMTBIBATb MaKCMMalbHO AOMYCTMOE HanpsaXeHue B CTeHKe Tpy6bl (Q,) ¢ nomMoLybto npasmna Mai-
Hepa, NpeacTasneHHoro B MpunoxeHnmn N3,

Bbi6op cepun HaNopHbIX TPY6 U COeAUHUTENbHbIX AeTanel, N3roTOBIEHHbIX 13 MONMNPONUIIeHa PaH-
JOMCOMNonMMepa, Ans TEXHONOrMyeckmx Tpy6onpoBoOB OCHOBbBIBAETCA Ha NPYBeeHHOW Bbille Me-
TOAUKE U CBEEHUAX O XMMUYECKOW CTOMKOCTM AaHHbIX TPYO K arpeccrBHbIM cpefam (MpunoxeHue
N21 HacToALero pykoBoacTBa).

3anopHyto, perynupyoLLyio n Apyryilo apmaTypy, yCTaHaB/IMBaeEMYI0 Ha HamopHbIX nonvnponune-
HOBbIX TPy6ax, BbIOUPAIOT NO CTaHAAPTaM, KaTasoram v TEXHUUYECKMM YCNOBUSAM B COOTBETCTBUM C
napameTpamm TPAHCMOPTUPYEMOI Cpefibl, C YUETOM YCNOBUIA SKCMyaTaumm 1 TpeboBaHW TEXHUKIN
6e30nacHoCTL.

PACYHET BHYTPEHHEIO
AOVAMETPA TPYBOMNPOBOJA
NPV 3AJAHHOV CKOPOCTU

BblIBOP CEPUM
HAMOPHbIX PPR TPYB

XUMUYECKAA
CTOMKOCTb TPYB

K ATPECCMBHbIM CPELAM
(npunoxeHwve 1)
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TPEBOBAHWA NO BbIBOPY
TPYBOMPOBOAHOW APMATYPbI
AN1A HAMOPHbIX PP-R
TPYBOMNPOBOLOB

KPEMMEHWE TPYBOMNPOBOAHOM
11 BOOOPA3EOPHOW APMATYPbI
(CM40-102-2000 N.3.4.4.)

METONKA
TMAOPABTMYECKOTO
PACYETA HATOPHbIX
PP-R TPYBOIPOBOJOB
COITACHO

CIM 40-102-2000 I1.5.3

Bblbupaemas TpybonpoBoaHan apmaTypa AosKHa OTBeYaTb Cleayowmnm TpeboBaHmaM:

* MO CBOEMY CO6CTBEHHOMy yCnoBHOMY npoxofy COOTBETCTBOBATb AMaMeETPY yC/TOBHOIO
BHYTPEHHEro npoxona HanopHoro pr6onposona;

« YAOB/ETBOPATH TPe6OBaHMAM MO MPOYHOCTU U FePMETUYHOCTM BO BCEM AMana3oHe paboumnx
TemnepaTyp TpaHCNopTUPyeMOI cpefbl;

« perynupytollan apmaTtypa — obecneunsaTb perynnposaHune pabounx napameTpos
TpaHcnopTpyemon cpeabl (Tpebyemoro pacxofa 1 nepenaja AaBneHus).

TpybonpoBoaHYI0 apMaTypy C/ieayeT pacrnonaraTtb B JOCTYMHbIX /1A €€ 06CNyKMBaHNA MecTax 1 o

BO3MOXXHOCTU rpynnamu.

MaxoBuk apMaTypbl C pyYHbIM MPUBOAOM AOJIKEH pacnosiaratbCA Ha BbICOTE HE 6onee 1,8 moT ypoB-
HA nona nnu nnowaakun O6C}'Iy)KI/IBaHVIﬂ.

ApMaTypy Ans HarmopHbIX TPY6ONPOBOAOB, MPOKIaAbIBAEMbIX B KaHanax, pasmeLLaloT B Kologuax
(kamepax).

KpynHorabaputHas meTannuyeckas apmaTypa (3afiBUXKKa, IUCKOBbIN MOBOPOTHbIN 3aTBOP 1 T.A.) ANA
HamnopHbIX NONUMPONUIEHOBbIX TPYO AOMKHA YCTaHABNMBAaTLCA HAa CAMOCTOATENbHbIE OMOPBbI, NPU-
Kpennsemble K CTPOUTENbHbIM KOHCTPYKLUAM UK K CMIOWHOMY OCHOBaHMIO.

3.4. TMOAPABJITMYECKW PACYET HAMOPHbIX
NOJINTMPOTTMJIEHOBbBIX TPYBOTNPOBOAOB

MMapaBnuyeckuini pacyeT Tpy6oNpPOBOLOB U3 NMOMMMPONMIEHa PaHAOMCOMNONMMEPA 3aK/iouaeTcs B
onpefeneHnn NoTepb Hanopa Ha npeofoneHne rmapaBINUYecKrX CONPOTUBNEHMIA, BO3HMKAIOWMX B
Tpy6e, B CTbIKOBbIX COEANHEHUAX U COEAUHUTENbBHbIX JEeTaNsAX, B MeCTax pe3Kux NOBOPOTOB U U3Me-
HeHWI AnameTpa Tpybonposoga.

|-|OTepVI Hanopa B nNoJinnponmnneHoBbIX pr60npoao,qax onpeaendarTcAa no d>opmyne:
hmpzz lt'l+z h.wc

it — ypenbHble noTepy Hanopa B Tpy6onpoBoge Npv 3aaaHHON TeMrepaType 1 CKOPOCTU ABUKEHNA
TpaHcnopTypyemMon cpeabl (MoTepy Hanopa Ha eavHKLY AUHBI TPYGONPOBOAa), M/M;

roe:

I — pnviHa yyacTka Tpy6onpoBsoga, M;

hmc — noTepu Hanopa B CTbIKOBbIX COEAVHEHNAX N B MECTHbBIX COMPOTUBNEHNSAX (B COANHUTENBHBIX
JeTansax n TpybonpoBogHON apmaType), M.

[lnA BHYTPEHHMX cMcTeM BOJOCHabXeHNA (A8 TUMOBbLIX NPOEKTOB) BENNYMHY Zhmc [OMYCKAETCA NPu-
HMMaTb paBHol 20 — 30% BenunumHbl Zit-l.

MMppaBnnyecknii pacyeT HaNnoPHbIX MONMNPONMUIEHOBbIX TPYOONPOBOAOB NPY TPAHCMOPTUPOBAHNM
>KNAKOCTEN BbIMOMHAETCA No MeToanke, npusegeHHon B CIM 40-102-2000.

YaenbHble NoTepU Hanopa B NONMNPONUIEHOBbIX TPYGOMNPOBOLax Ha TpeHue (6e3 yueTa rugpasnunye-
CKOTO COMPOTUBIIEHUA CTbIKOBbIX COeAMHeHWit) onpegensaoTca no popmyne Japcu-Bencbaxa:

P y?

' 2-gd,

roe:

N — k03 dULMEHT rMgpaBINYECKOro CONPOTUBIEHNA NO AfIMHe Tpy6onpoBoaa;
V — cpegHAAa CKOPOCTb ABMXKEHWA TPAHCNOPTMPYEMOW cpeflbl, M/C;

g — YCKopeHune cBO6OAHOro nageHus, m/c2;

den — pacyeTHbIN (BHYTPEeHHUI) AnameTp TpybonpoBoaa, M.

KoaddpurumeHT rugpaBnmnyeckoro conpoTrBAEHNs MO AJIVHE TpybonpoBoaa cneayeTt onpeaensTs no
dopmyne:

1,312-(2—b)-1g(3,7-d,, K
o5 by 1122374, K )
L= 2 IgRe,—1

B lg(3’7'd6u K )
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roe:
b — uncno nofo6yA peXXMMOB TeUeHVA TPaHCMOPTUPYEMON cpefbl;
Re¢ — dakTmueckoe uncno PelHonbaca;

K> — Ko3dPprLmeHT 3KBUBaNEHTHON PaBHOMEPHO 3€PHUCTON LIEPOXOBATOCTM HaMOPHbIX NONMNPO-
NUNEHOBbIX TPY6, M (NPY HEM3BECTHOM 3HAUYEHWM NPUHMMAETCA ANA HanopHbIX Tpy6 n3 PP-R
paBHbiM 0,00002 m).

Yucno nogobusa pexxrmMoB TeUeHus TpaHCMopTPYeMOo cpefibl onpegensetcs no dbopmyne:

IgR
h=1+-25%0
IgRe,,

MakTnyeckoe uncno PeliHonbaca onpepensetca no popmyne:

—_ V'dSH

Reqb—

s
\4

rae v— KoapouLMEHT KMHEMATUUYECKOI BA3KOCTMN TPAHCMOPTUPYeMON cpeabl, M2/c.

3HaueHna Ko3GPULMEHTOB KMHEMATUYECKON BA3KOCTY BOAbI B 3aBUCMMOCTU OT e€ Temnepatypbl
npviBefeHbl B Tabnuue 11.

Yucno PeliHonbaca, cCOOTBETCTBYOLEE Havany KBagpaTMYHON 06nacTv rMapaBinyeckmx ConpoTus-
NeHunin Npu TypOyNeHTHOM ABVXEHMUN TPaHCMOPTMPYeMOol Cpeabl, onpenenseTca no dopmyre:

500-d,,
K6 K

e

Re >

B MpunoxeHun N4 HacToALEro pyKOBOACTBa NPMBEAEHbI 3HAUEHMA YAeNbHbIX MOTepPb Hanopa And
Tpy6 13 PP-R cepuin S5 (SDR11), S3,2 (SDR7,4) n S2,5 (SDR6).

MoTepwn Hanopa B MECTHbIX COMPOTUBIIEHUAX ONpeaensaTca no Gopmyne:

I 4
h,wc_zé 2g

2
9

rae € — kKo3pMLNEHT MECTHOrO CONPOTMBIIEHN .

3HaueHnA K03GPNLNEHTOB MECTHbBIX COMPOTUBIEHUI AJIA HEKOTOPbIX COEANHUTENbHBIX AeTanen n3
nonvnponuneHa paHgomcononvumepa PP-R nprsegeHbl B Tabnuue 12.

MapeHve paBneHnsa Npy NpeoaosieH MeCTHBIX COMPOTUBNIEHWI onpedenseTcs no dopmyne:

2
AP=Y & p,

rge p — nAOTHOCTb TPAHCMOPTUPYEMOW Ccpefbl, Kr/m3.

TABJIALIA 11

Temnepa-
Typat, °C 0 5 10 12 14 16 18 20 30 40 70 100

Kunnema-

Tn4ecKas
gaskocts /8 152 1,31 124 1,17 1,11 1,06 101 08 0661 041 028

v10°%, m%/c
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CoeauHUTeNbHas
aetanb

MydTa

MydTa nepexogHas

KoneHo 90°

KoneHo 45°

TponHumk

KpectoBuHa

MydTa KOMOUHKPO-
BaHHAA C Hapy>KHOM
pe3bboii

MydTa KomBUHUPO-
BaHHasA C BHYTPEHHeN
pe3bboli

KoneHo 90° KoMbUHN-
pPOBaHHOE C Hapy-
HoW pe3bboli

KoneHo 90° KoMOUHU-
POBaHHOE C BHYTpPEH-
Hel pe3bboi

TpOMHMK KOMOUHUPO-
BaHHbI C BHYTpeH-
Hel pe3bboi

TpONHUK KOMBVHMPO-
BaHHbI C HapyHOW
pe3bboli

BBapHoe cegno

BeHTtunb

MepeKkpelynBaHme
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QUALITY IN DETAIL

YcnoBHoe
0603HaveHne
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i
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il
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MpumeyaHne

YmeHblueHve Ha 1 pa3mep
YMeHbLlleHure Ha 2 pa3mepa
YMmeHblueHve Ha 3 pa3mepa

YmeHblueHve Ha 4 pa3mepa

PaspgeneHne noTtoka

CoeprHeHne NOTOKOB

PasHOHanpaBneHHble MOTOKM
npwv pasgeneHnm notToka

BCTpel—IHbIe NOTOKWM Npun
coeanHeHnn NOTOKOB

CoeprHeHne NOTOKOB

Pa3peneHne notokoB

PaspeneHne notoka

Pa3geneHne notoka

Pa3peneHne notoka

BcTpeyuHble NoToku npu
COeANHEHUV MOTOKOB

20 Mm
25 Mm
32 Mm

40 MM

TABJINLA 12
Koa¢dpum-

LMeHT
0,25
0,4
0,5
0,6
0,7
1,2
0,5
1,2
0,8

1.8

3,0

3,7
2,1

0,7

0,5

1,6

1,4

1,6—1,8

1.8

0,5
1,0

9,5
8,5
7,6
57
0,8

3.5. PACYET TEMJIOBOIO JIMHEMHOIO
YOJTMHEHWA HATOPHbIX NMOJIATMPOMIIEHOBbIX
TPYBOIPOBOAOB, KOMINEHCATOPOB, A TAKKE
PACCTAHOBKA MNOABUMHbIX (CKOJ1b3ALLWX)

N HENOLABWHbIX OMNMOP HA JAHHbIX
TPYBOIMNPOBOAAX

HanopHble Tpy6onposogbl U3 noaunponunieHa paHaoMCononMmMepa B oTamume ot Tpy6 13 Henonu-
MEpPHbIX MaTepuanoB Npu nepenage Temnepatyp 3HauNTeIbHO U3MEHSAIOT CBOO AJSINHY.

Benwley TEMNEPATYPHOro NU3AMeHeHUA ONNHbI HaI'IOpHOVI I'IOJ'IVII'IpOI'II/IJ'IEHOBOIZ pr6bl AL, MM, He3a-
BUCUMO OT eé Hapy»XHOro AameTpa onpenenAatT no ¢opmyne:

AL=aAT-L,
roe:
a — cpefHuii Ko3bPULMEHT TENOBOrO JIMHENHOTO YAJIMHEHUSA HAaNOPHOW NOANMPONUIEHOBON TPY-
6b1, MM/M°C (3HaueHNA JaHHbIX KOIPOULMEHTOB ASIA OAHOCIONHBIX U aQPMUPOBAHHbBIX MHOTOCIION-
HbIX HaMOPHbIX NONMNPONUIEHOBbLIX TPY6 NpVBeAeHbl B pa3fere 2 HacToALero pykoBOACTBA);

AT — maKkcMmanbHas pacyeTHas pa3sHOCTb MeX/y TeMrnepaTypamm CTEHOK HaMoPHOW NOMPONUIEHO-
BOW TPYObl B NpoLiecce KCnayaTaLym 1 OKpy»KatoLLei cpeabl, MpU KOTOPOI OCYLLECTBIAETCA MOHTaX
JaHHON TPy6bl (T.e. MEXAY MAaKCMMaNbHO 1 MUHMAJIbHO BO3MOXHbIMY TemnepaTypamu Tpy6bil), °C;

L- nepBoOHa4asibHaA A/IHa PaCc4YE€THOro y4yacTka HaI'IOpHOM I'IOJ'IVII'IpOI'II/IJ'IEHOBOIh pr6bl, M.

Ecnv Temnepatypa HamopHOW NOAUNPONUAEHOBON TPY6bl NPW SKCNyaTaumn Bbille TemnepaTypbl
MOHTaXa, TO AJIMHa AaHHOW TPY6bl YBENMUMBAETCS; €C/IN HUXE — YMEHbLUIAEeTCA.

YT06bl NCKMIOUNTL OWKUBKM B pacyeTax, LenecoobpasHo 0603HayaTb YANMHEHWE HAMOPHOW Nonu-
NponuIEHOBON TPy6bl CO 3HaKoM MtoC (+AL), a yKopoueHre — co 3HaKoM MUHYC (-AL). BenuuuHy
AL ana ofHOCNONHBIX HAMOPHbIX nonunponuneHosbix Tpy6 KraftPipe S5 (SDR11) PN10 u KraftPipe
$2,5 (SDR6) PN20 MOXHO TaK»ke onpeaenvTb N0 HOMOrpamMmmMe Ha PUCyHKe 6; A1 MHOTOC/OMHbIX Ha-
nopHbIX nonunponuneHosbix Tpy6 KraftStabi S3,2 (SDR7,4) PN20 un KraftFaser S3,2 (SDR7,4) PN20 un
FestFaser S2,5 (SDR6) PN25, KraftFaser-Plus S2,5 (SDR6) PN25 — no HOMorpammam Ha pycyHKax 6, 7 v
8 COOTBETCTBEHHO.

Koa¢pduuymenr
Marep - Lo
NnHeliHOro
TpYy6
YANVHEHMs,
amm/m°C
PPR 0,150
PPR/PPR-AL/
PPR 0,033
PPR/PPR-GF/
PPR 0,040
PPRCT/PPRCT-GF/
PPRCT 0,035
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OnuHa Tpy6bi L, M OnvHa Tpy6bl L, m

1 2 3 4 5 6 8 9 10 123 456 78910
MNPUMEP:
L-6m 100 v
a-0,15, mm/m°C; /
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PasHocTb Temnepartyp At, °C

30

W7

W

10

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

TemnepaTtypHble U3MeHeHUA ANUNHbI TPY6bI AL, MM

PasHocTb Temnepartyp At, °C

20
Puc. 6. Homorpamma ansa onpepeneHnsa TennoBOro NMHENHOro YANMHEHUA OAHOCIONHbIX
HanopHbIX nonunponuneHosbix Tpy6 KraftPipe S5 (SDR11) PN10 u KraftPipe S2,5 (SDR6) PN20 10
OnviHa Tpy6bl L, M
12345678910 0 10 20 30 40 50 60 70 80
NPUMEP: 100
L-6Mm; TemnepatypHble U3MeHeHUA ANUHbI TPY6bI AL, MM
a-0,033, mm/m°G;
At - 50,°C 90
AL =6%0,033*50= 9,9 Mm Puc. 8. Homorpamma gnsa onpepeneHns Tena0BOro IMHEHOIO YA/IMHEHNA MHOTOC/IONHON
HanopHoii nonunponuneHosoil Tpyo6bl KraftFaser S3,2 (SDR7,4) PN20,
80 KraftFaser-Plus S2,5 (SDR6) PN25, FestFaser S2,5 (SDR6) PN25

il
|

Y // //// HanopHble nonvnponuneHoBble TPyGOMPOBOAbI MPOEKTUPYIOT U MOHTUPYIOT TaK, UTO6bl OHU
g 60 MMESIN BO3MOXHOCTb CBOBOAHO YANMHATLCA MpK HarPeBaHA 1 YKOPAUNBATLCA NP OXNaXAeHNN
2 I/// 6e3 mepeHanpsikeHWs MaTepuana u coeguHeHuin Tpy6GomnpoBofoB. B nepsylo ouepegb 3TO
E AOCTUMAETCA 33 CYET CAMOKOMMEHCAUMW HaMOPHbIX MOAUMPONUIEHOBLIX TPY6, AN 4Yero He
q;'; 50 TpebyeTca AOMONHUTENIBHOIO PAacXofa AaHHbIX T|c3y6 M yBENMueHMA CTONMOCTA Tpy60npoBogoB.
s CamoKoMmneHcaumna o6ecrneymBaeTcs MpPaBUIbHON PACCTAHOBKOM MOABMKHBIX (CKONb3ALWMX) W
E I/// HEMOABVKHBIX KPeraeHuid (onop), a TakkKe HanMuymem Ha HamopHbIX MOSIMMPOMNUAEHOBbIX TPyBax
5 40 OTBOAOB (KOSIEH) 1 PYrNX FHYTbIX 3/1EMEHTOB, YCTaHAB/MBAEMbIX Ha MOBOPOTAX ¥ BOCMPUHUMAIOLLMX
2 I///// TemnepatypHble gedbopmaLyin AaHHbIX TPY6. HenogsmKHbIe OMopPbl HAMOPHbIX MOAUMPONUAEHOBbIX
§ 30 TPY6 AOMKHBI HAMPABATL TEMSIOBbLIE JIVHENHbIE YASIMHEHUA (YKOPOUEHNS) faHHbIX TPY6 B CTOPOHY
3TUX 3N1EMEHTOB.
20
10

0 10 20 30 40 50 60 70 80

TemnepatypHble U3SMeHeHUA AANHbI TPY6bI AL, Mm

Puc. 7. Homorpamma gns onpeaeneHns TenaoBOro IMHENHOro yA/INHEHNA MHOTOC/IOMHOW HanopHon
nonunponuneHosoli Tpy6bi KraftStabi S3,2 (SDR7,4) PN20.
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OCHOBHbBIMY KOMMEHCUPYIOWNMM YCTPONCTBaMI HAaMOPHON MOAUMPONIEHOBON TPy6bl ABAAIOTCA
[-o6pa3Hble 3nemeHTbl (pUcyHOK 9), a Takxe [1-obpasHble, netneobpasHble W Apyrve BuAbl

Y 2 N\ N\
I_T_I I )
o i — - — i
g - -
CKonb3swas Ckonb3sawasn
ornopa ornopa
HenoasuxHas HenoaBwmxHasa
onopa

onopa

Puc. 11. MeTneo6pasHbiil KOMNeHcaTop (NeTna KoMneHcupylowas)

Pacuet komneHcupytowen cnocobHocTn M-06pasHbix 31emeHToB U [1-06pa3HbIX KOMMEeHCaTopoB

(pucyHok 10) npor3BogMTCA NO SMNMpPUYEcKol Gopmyne:

L,=kd, AL,

roe:
L, — annHa yyacTka [-06pasHOro anemeHTa, BOCNPUHUMAIOLLETO TEMMEPATYPHbIE 3MEHEHUS [/THDI

HamnopHOW NONVNPONUIEHOBON TPYObI, MM;
k — Ko3bdULUMEHT 31aCTUYHOCTM, NPUHMMAEMBII 4711 OQHOCHOVHbBIX HAMOPHBIX MOIMMPONUIEHOBBIX
Tpy6 KraftPipe S5 (SDR11) PN10 u KraftPipe S2,5 (SDR6) PN20 paBHbIM 25, a Ans MHOTOC/IOMHbIX
HamopHbIX nonunponuneHoBbix Tpy6 KraftStabi S3,2 (SDR7,4) PN20, KraftFaser-Plus S2,5 (SDR6)

KOMMEHCATOPOB.
L
AL | AL
Y HenoasunxHas v P e N
I | onopa \
P I\_ -
NN L : N\
/ / =— -5
7 =ran i R
“ \ y '/ ]
Tpy6 ‘\‘ i
py6a |‘\|‘ ‘ :i/:
Vi [y
MyTbl CKonb3suas \‘\_ \ [ / h
onopa \‘\\‘ ,/- )
\ \‘ '
o
— “ \ './ 1
\ ,\‘ "/ ,l
]l
L
MonoxeHve npu _—1 W\ 21y
MUHUMAbHOW TeMnepaType "\l !
\ 1
MonoxeHne npu — | ! S/ '
MaKCMMAasIbHOW TemMnepaType L “—‘IZ
v
Ckonb3suasn
onopa
Puc 9. l-o6pasHbIil 31eMeHT HaNnoOPHOro NONUNpPoONUIeHOBOro Tpy6onposoaa
L L
AL 1AL AL AL
Z Z > le » < N\ N\
I I—r 1
e /—1‘\ (,’;—/ )
A, N i o ——t—
CKonb3swas \ l \ I Ckonb3sasn
onopa \ I \ [ onopa
S Il
HenopsuxHas d HenopsuxHasA
onopa k119 onopa

Puc. 10. M-o6pa3Hbiii KOMneHcaTop
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PN25, FestFaser-Plus S2,5 (SDR6) PN25 u KraftFaser S3,2 (SDR7,4) PN20 — paBHbIm 15;

d — HapyXHbI AUaMeTP HaNOPHON NONUNPOMNMUAEHOBO TPYObI, MM;
AL — TemnepaTypHble N3MEeHEHWsA AJIVHbl HaNOPHOW NOAUNPONUIEHOBOIN TPY6bl, MM.

MNeTneobpa3sHble KOMNeHcaTopbl (PUCYHOK 11) cnelmanbHO BbiNyCKaloT A1 HaNMOPHbIX TPY6oNpoBog0B
M3 nonunponuneHa paHgomcononumvepa PP-R. KomneHcupyowasa cnoco6HOCTb [JaHHbIX KOM-

neHcaTopoB npmneefeHa B Ta6J1I/IL|e 13.

TABJIMLIA 13

KomneHcmpymman CNoCO6HOCTb, MM

Hapy»<Hbii1 gnameTp Tpy6, Mmm
20 80
25 65-70
32 55
40 45

KOMI'IeHcaTOpr yCTaHaBNMBaAlOT Ha HaANOPHOM nonMnponuieHOBOM pr6onpOBer nocepegnHe
mexay HenogBUXHbIMKU onopamMun, AaenAawnmmn JaHHbIN pr6OI'IpOBO,El Ha y4acTKK, TemnepatypHas

,qed)oprvlaum KOTOPbIX MPONCXOAUT HE3aBUCMMO APYT OT Apyra.
B HeobxoanMbIx canydaax KoMmneHcmpyouwlan CNOCo6HOCTb HanNoOpPHbIX NoanNpPonnMneHoOBbIX pr6 MO-

XET ObITb NOBbILIEHA B pe3yfibTaTe NPYMEHEHVS SOMONHUTENbHbIX MOBOPOTOB, CMYCKOB 1 MOABEMOB.
KomneHcauusa TennoBbiX MHENHbIX YAAMHEHUIA HAMOPHbIX MOMMMPONUIEHOBbIX TPY6 MOXeT obe-
CMEeYMBaTbCA TakXkKe NpeaBapuTebHbIM MPOAOMbHLIM NPOrM6OM AaHHbIX TPYO NPU NPOKNAAKe UX B
BUAE «3MeNKM» Ha CM/IOLWHOM ONOPE, LWMPUHA KOTOPOI AOMYCKAET BO3MOXHOCTb M3MeHeHMs GOopMbl
nporvba Tpy6bl NpU Nepenage TeMnepatypbl B FOPV3OHTaIbHON MAOCKOCTY B NMpefenax CroWwHOMN

onopsl.
KOHCTpYKLMA MOABUMXKHON Onopbl AOMKHa obecrneumBaTb CBOGOLHOE MepemelleHune (yaanHeHve
WK YKOPOUEHE) HaMopPHON NOAMNPONUIEHOBOM TPY6bl B OCEBOM HanpaBneHnn. KOHCTPYKLMA He-

NOABW>KHOI ONOpPbI He JOMYCKAEeT TaKoro nepemeLleHns Tpyobl.
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PACYET KOMMEHCWPYIOLLEW

CNOCOBHOCTH

«» U «M»-OBPA3HbIX

KOMMEHCATOPOB

KOMMNEHCWPYIOLLIAA

CMOCOBHOCTb

METNIEOBPA3HbIX
KOMMEHCATOPOB

MPABUITA YCTAHOBKN
KOMIMEHCATOPOB

HC
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mmmmm PR-R | Tpy6onpoBofHas cuctema 13 NofvMnponuieHa paHaoMcononmmepa

PACCTOAHMA MEXOY
NOABMMXHbIMK ONOPAMIN
HA BEPTUKAJIbHbIX
YYACTKAX HAMOPHOIO
PP-R TPYBOMNPOBOAA MOTYT
NPUHUMATbLCA
NPUBU3UTENIBHO

HA 20% BOJIbLUE, YEM

HA TOPU3OHTANbHbIX
YYACTKAX

B kauecTBe NOABMXKHBIX OMOP CriefyeT NPYMEHSATb MOABECHBIE OMOPbI U XOMYTb, BbIMOIHEHHbIE U3 Me-
Tanna uin NONMMEPHOro MaTepmana, BHyTPEHHUIN AMAMETP KOTOPbIX AOMKeH 6biTb Ha 1-3 MM (C yue-
TOM 3M1aCTUYHON MPOKNAAKN 1 BO3MOXHOCTU YBENIMUEHUS HAPYXKHOTO AriaMeTpa HanopHOM Nonmnpo-
NWEeHOBO TPYObl BO BpeMs 3KCryataumm) 60sblue HapyXHOro AMameTpa MOHTUPYEMO TPYObl.

PacctoaHna mMeXxay NoaBUXHbIMKW ONOopamMm Ha rOpn30HTasIbHbIX Y4aCTKax HaNOPHbIX nonunponune-
HOBbIX pr6 3aBUCAT OT cepun pr6, NX Hapy»KHOIro AnamMeTpa, TemnepaTtypbl N MIOTHOCTU TPaHCNOP-
TI/IpyeMOVI cpeabl, Npy 3TOM AOSTXKHO obecneunBaTbca COXpaHeHne I'IpHMOHVIHeVIHOCTI/I pr60l’|p030-
Aa Ha BeCb pacquan?l nepuoa skcnayatayunin.

B Tabnuue 14 npriBefeHbl pEKOMEHAYEMbIE 3HAYEHWA PACCTOAHNI MeXY NMOABVXXHBIMU ONOPaMU Ha
rOpW30HTaNbHbIX yYacTKax TPy6onpoBOAa, BbINMONIHEHHOTO U3 OAHOC/OMHbIX HAaMOPHbIX NOAVNPONK-
neHosbix Tpy6 KraftPipe S5 (SDR11) PN10 u KraftPipe S2,5 (SDR6) PN20, npu TpaHCNopTUpoBaHum
BOZbl W FMKoneil. PaccToaHnA Mexay NOABMKHBIMI ONOPamiy Ha BEPTUKaNbHbIX yYacTKax HanopHo-
ro NoNMNPONMIIEHOBOIO TPY6ONPOBOAA MOTYT NMPUHMMATLCA NPUONM3NTENBHO Ha 20% 6onblue, Yem
Ha ropU30HTaNIbHbIX yYacTKax.

)_>|
[eal
o |
X
-
>
IS

90 85 80
95 85 80
100 100 920
120 115 100
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Tpy6onpoBoAHasa cMcTema U3 NOANMpPONUIeHa paHgomcononmepa | PR-R

Mpw BbIGOPE paccToAHMN MeXAy NOABVKHBIMI ONOPaMU Ha FOPU3OHTASIbHbBIX yYacTKax TPy6onpoBo-
[a, BbIMOJIHEHHOIO 13 MHOTOC/IOMHbIX HAaNOPHbIX NonunponuneHoBbix TPy6 KraftStabi S3,2 (SDR7,4)
n FestFaser S2,5 (SDR6), cnefilyeT pyKoBOACTBOBATbCA AaHHbIMU, NpUBEAeHHbIMU B Tabnuue 15 v ans
Tpy6 KraftFaser S3,2 (SDR7,4) n KraftFaser-Plus S2,5 (SDR6) B Tabnuue 16.

TABJINLA 15

T ow Lm0 w7
TABJINUA 16

m m om0 w

I'Ipomssoanoe yBenYeHne pacCcTtoaHnA Mmexay nNoABUXKHbIMKW OnMopaMn MOXET nosneyb yBennye-
Hune nporm6a HaI'IOpHOIZ I'IOJ1I/II'IpOI'II/U1€HOBOI71 pr6bl N «3alemneHne» eé Ha onopax, 4to NCKN4nT
anMOﬂMHeﬁHOCTb N BO3MOXXHOCTb CBO60,E|,HOFO YANNHEHNA NN YKOpOoYeHUA JaHHON pr6bl B nepun-
O 3KCnlyaTauun, a Takxe co3aacT AONOJIHUTENIbHbIE YCUNNA Ha KOHCTPYKLMIO ONnop pr6y

HenoasmHble onopbl 4OMYCKAETCA BbIMOMHATL B BUAE 3aKPEMIEHHOIO Ha CTPOWTENIbHON KOHCTPYKLIMM
METaIfIMYECKOro XOMyTa, C 06erX CTOPOH KOTOPOTO PacrofioKeHbl MOMMPONMIEHOBbIE COEAVHUTENbHbIE
My TbI v MydTa 1 TPONHIK; TMGO ABYX METASINUECKNX XOMYTOB, PacnosfiOKeHHbIX: Ha 13rmbe Tpy6onpo-
BOZa, B MECTaX OTBETBINEHWSA, B MECTE YCTAHOBKM apMaTypbl, KperfieHrem y GpuUTrHra (pUcyHok 12).

NMPOW3BOJIbHOE YBENTMYEHWNE
PACCTOAHNA MEXAY
OMNOPAMU UCKNTIOUUT
NMPAMOJSIMHEMHOCTb
TPYBOIMPOBOJA
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OCHOBHbBIE TUTbI
HEMOABWKHbIX OMNOP

HE LOMNYCKAETCA CKATUE
TPYBbl MPU YCTAHOBKE
HEMOZBUHOW OMOPbI!

TPYBONPOBOAHAA APMATYPA
AOJIXKHA UMETb KPEMJIEHUE
K CTPOUTEJIbHbIM
KOHCTPYKUMAM TOJIbKO
NMOCPEACTBOM YCTAHOBKU
HEMNOABUXHbIX OMOP

Ha n3rn6e tpybonposoga B mecTe oTBETBNEHUS

XomyTom mexay GUTrHramm

KpenneHnem y ¢putmHra

Puc. 12. YcTpoiicTBO HeNOABIKHbIX ONOP Ha HanopHom Tpy6onposoge
13 noAunponuaeHa paHgomcononumepa

HenopsukHOe KpernneHne HamopHOW NONMNPONUIEHOBON TPyObl Ha Ornope NyTeM CKaTusA AaHHOM
TpyObl He JonycKaeTcs.

PaCCTaHOBKy NOABMXKHbIX N HENOABWXHbLIX OMNOP pPeKoMeHAYeTCA NpousBoAUTb B cne,qylomelh
nocnenoBaTeslbHOCTU:

* Ha aKCOHOMeTpVILIeCKOVI cxeme pr60I'IpOBO,E|HOVI CcncTemMbl npenBapuUTesibHO HamMe4dalT MecTa
pPacnonoXeHna HeNnoABMXKHbIX ONMOpP C y4eTOM KOMMNeHcaunn TemnepaTypHbIX N3MEHEHUN SNNHbI
HaMOpPHbIX NOANNPONNIEHOBbIX pr6 SJIeMeHTaMmn pr6onposop,a (oTBOAAMM 1 KOMI'IeHcaTOpaMVI);

* NPOBePAIT pacCHETOM KOMNEHCNPYIOLWYIO CNOCOBHOCTb N1EMEHTOB HanopPHOro noannponnneHoBo-
ro pr6onposo,qa mMeXxay HenoABUKHbIMK onopami;

* HaMe4aloT pacnonoXeHne NoaBUNXHbIX ONMop C yKadaHNeM paCCTOﬂHVIVI mexay HumMun.

HenopswkHble onopbl HEO6XOAUMO pa3MellaTb TaK, YToObl TemnepaTypHble M3MeHeHUA OJIVHbI
yyacTKa HarmopHOro NosiMnponuIeHoBOro Tpy6onpoBoaa MeXXay HUMIN He NPeBbILLany KOMNEeHCUPY-
foLLiei CNTOCOOGHOCTY OTBOAOB U KOMMEHCATOPOB, PAaCMOIOKEHHbIX Ha AAHHOM YYacTKe, U pacnpeqe-
NANNCb NPOMOPLMOHANIBHO NX KOMMEHCUPYHOLLEN CMOCOOHOCTN.

I'Ip|/| pPacCTaHOBKE HENOABMXHbIX OMNop cneayetr Yy4yutbiBaTb, 4YTO MNepemelleHne Hal'lOpHOI;I
I'IOJ'IVII'IpOI'II/IﬂeHOBOIZ pr6b| B MNIOCKOCTN nepneHanKynApHO CTEHE OrpaHNYMBaAETCA PaCCTOAHUEM
oT Hapy)KHOI;I NOBEPXHOCTN ,U,aHHOIZ pr6bl A0 CTEeHbI.

HenopBukHble OMOpbl  PEKOMEHAYeTCs YCTaHaBNMBaTb B HEMOCPEACTBEHHOW 65M30CcTM  OT
nosioTeHUecylInTenein UM Apyrux npubopoB C Pas3beMHbIMU NOACOeANHEHUAMN (Y HACOCHbBIX
YCTaHOBOK, r’MAPOAKKYMyNATOPOB 1 TEXHONOMMYECKoro o6opynoBaHus).

3anopHas 1 BogopasbopHas apMaTypa JO/KHA UMeTb HEMOABUXHOE KpenyieHre K CTPOUTENIbHbIM
KOHCTPYKUUAM A TOFO, YTOObI YCUNUA, BO3HUKAIOLWME MPU NONIb30BaHUM JaHHOW apMaTypoi, He
nepefaBanncb Ha HaropHble NonuNponuneHosble TPyObl. 3anopHylo apmaTtypy AUamMeTpoM O
32 MM C KOpnycom K3 MOAUMEPHbIX MaTepranoB AOMYCKaeTcsa yCcTaHaBnMBaTb 6e3 KpenneHua K
CTPOUTENbHbLIM KOHCTPYKLMAM.

Kak npaBuno, ctosaku Tpy6onpoBOAHbIX CUCTEM, BbIMOSIHEHHbIE 13 aPMUPOBAHHBIX MHOTOCOMHbIX
HaMoOPHbIX MOMMMPONUNEHOBbLIX TPY6, MOXHO MPOKMaAbiBaTh 6€3 KoMmeHcaumn TemnepaTypHbix
M3MEHEHUI ASIMHBI AaHHBIX TPY6, ecin TemnepaTypa TPaHCMOPTMPYEMO cpefbl He npeBblluaeT
+70°C. HenogBuHbIM/ OMOPaMU CTOSAIKOB CUCTEM TOPAYEro BOJOCHAGKEHWA 34aHWi MOryT
ABAATbCA KpenneHus, YyCTaHaBiMBaeMble Mepef KaXAbiM TPOMHUKOBbIM OTBETBAEHMEM K
BoAoOpa3bopHo apmatype (pUCYHOK 13 HacToALero pykoBOACTBa). PaccTosHne mexay HaHHbIMK
HEMOABVKHBIMN KPEenieHUAMU He NPEBbIIAET 3 M 1 BEIMYMHOW TEMAIOBOro IMHENHOMO YANUHEHUA
AapPMMPOBAHHbBIX MHOTOC/OMHBIX HAMOPHbIX MOAUMPONUAEHOBLIX TPYG MOXHO npeHebpeub. Eciu
TemnepaTtypa TpaHcnopTupyemoi cpeabl npesbiwaet +70°C (Hanpumep, B CUCTEMAX BbICOKO-
TemnepaTypHOro OTONMEHWA 3AaHNI), TO CeayeT NPeayCMOTPETb YCTPOWCTBO HEGONBLIOTO KOMMEH-
caTopa Ha KaXK4oM 3Taxe 34aHuA (PUCYHOK 14 HacToALLEro pyKOBOACTBA).

B mecte YCTAaHOBKM apMaTtypbl
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Puc. 13. I'Ipmmepbl PacCTaHOBKWN HEMNOABUXKHbIX ONMNOP 1 KOMNEHCAaTOPOB Ha CTOAKaxX
cncTem ropayvero BOROCHBG)KGHIIIR N3 MHOTOC/IOMHbIX HaMoOPHbIX NoNNponnuieHoBbIX,
APMMPOBAHHDbIX CTEK/IOBOJIOKHOM 1N anloMNHNEBON <|>onbr0|7|
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Puc. 14. Mpumepbl paccTaHOBKN HENOABWKHbIX ONOP U KOMNEHCAaTOPOB Ha CTOAKaXxX
CUCTEM OTOMNJIEHUA N3 MHOTOCNOMHbIX HanopHbIX noAnnponuieHoBbIX pr6,
APMUPOBAHHDbIX CTEK/TIOBOJIOKHOM nn anoMnHNeBon ¢Ol1b|'0l‘lll
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3.6. OMNMPEOENEHNE METOOOB 1 CPEACTB
SAWUTBI HAMNOPHbIX NONUMPOMNUITIEHOBbIX
TPYBOMNPOBOAOB OT CTATUYHECKOIO
SJIEKTPUYECTBA

HanopHble Tpy6onposoabl M3 nonvnponuieHa paHgomcononumepa PP-R o6nagatot oueHb 6onblumnm
yAenbHbIM OOBbEMHBIM 31IEKTPUYECKUM cONpoTMBieHneM (pv = 1:1016 OMm+M), T.e. ABNAIOTCA ANINeK-
TpUKamm.

Mpwn TpaHCNOPTNPOBAHUN HEINEKTPOMPOBOAHbIX (AN3NEKTPMYECKNX) cpeq (ra30B U OpraHMyYecKknx
COefIHEHWNIN) HaMopHble MONMMNPONUIeHOBble TPybonpoBoabl CNocobHbl HakannvMBaTb 3apAfbl
CTaTUYeCKOro 3M1IeKTpMYeCcTBa Ha CBOEW HapyXXHOWN MOBEPXHOCTU, YTO MOXET ABUTbCA NMPUYMHON
MoXapoB U B3PbIBOB, MOCKONIbKY BO3HMKaKOLWMe WCKPOBble paspsaabl MOryT npeBblllaTb
MUHVMasbHYI0 SHEPruio 3aXuraHua roptoumx cpef. Kpome Toro, cratmyeckoe 35eKTpMYecTBo
HebnaronpuATHO BO3AENCTBYET Ha OBCNYXMBAOLWMIA NEePCOHan.

Cne,u,yeT OTMETUTb, YTO B HAMOPHbIX NOANNPONUIIEHOBbIX pr6onposo,uax npn TPaHCNOPTUPOBaHNN
BOAbI 3apAA CTaTUYECKOro 3IeKTpnyeCTBa HE HakamnBaeTcAa No nNpuynHe eé 21EeKTPONPOBOAHOCTA.

npOGKTI/IpOBaHI/Ie CpeacTB 3aWnTbl N1aCTMaCCOBbIX pr6OI'IpOBOﬂ,OB OT CTaTUYECKOro anekTpmnyecTea
npeaycmaTpuBatoT B CJlyvanx:

¢ OTpUUaTenbHOro BO3JeNCTBUA CTaTUYECKOro SJIEKTPNYECTBA Ha TEXHONOTNYECKNI npouecc n Kaye-
CTBO TPpaHCNOPTUPYEMbIX Cpen;

+ OMacHOro BO3AEeNCTBMA CTaTUYECKOTO SJIEKTPNYECTBA Ha O6CJ'Iy)KVIBaIOU.|VII2 nepcoHan;

¢ BO3HMKHOBEHWA Pa3pAao0s, CNOCO6HbIX HapywmnTb 4eNoCTHOCTb N1acTMaccoBOro pr6onpOBona.

MeTopfbl 3alMTbl NNACTMACCOBbIX TPYOOMNPOBOAOB OT 3aPALOB CTATUYECKOrO 3eKTp1YecTBa MoryT
6bITb paspeneHbl Ha criepyloLme:

+ YMeHbLUeHMe npouecca o6pa3oBaHua (reHepaumm) aNeKTPOCTaTUUECKUX 3apagoB (orpaHuueHune
CKOPOCTEW TPAHCMOPTUPOBAHMA MaTepPManos, 06paboTka 1 Noabop KOHTAKTHLIX Map);

* NCKNTIDYEHNE oOMNnacCHblIX pa3pAfoB CTaTU4YeCKOro snekTpuyecTBa (3a3emneHne nposoaALnx
0OBEKTOB 1 U3MEHEHNE pacnpeneneHHoﬁl €MKOCTU HasNeKTPU30BaHHbIX JJ,I/IBJ'IEKTpI/IKOB);

» obecneyeHne OTBOAA BO3HMKAOLMNX SNEKTPOCTaTUYECKMX 3apAfoB nyteMm yBeinyeHUA npoBO-
OANMOCTN CaMUX MaTepuranos (@aHTUCTaTUYecKas o6pa60TKa, NCNONb30BaHNE aHTUCTAaTUYECKUX Be-
wecTB, yBeinyeHne Bna>KHoCTn Bosnyxa) n Opr)KaIOLLleVI cpenbl (npmmeHeHme HeVITpaJ'IVBaTOpOB
CTaTn4yeckoro 3J'IEKTpl/NeCTBa).

OnpepeneHne MeTOAOB 1 CPEACTB 3aLLMTbI MAACTMACCOBbIX TPYOOMPOBOAOB OT CTaTUUYECKOrO 31eK-
TPYYeCTBa OCYLUECTBAETCA B COOTBETCTBUN C TpeboBaHmamy FOCT 12.4.124-83 n P[1 39-22-113-78.

Ina TpaHCNopTNPOBaHWA cpel C yAerbHbIM 06bEMHbIM 3NIEKTPUYECKMM CONpoTMBNEHNeM 6Gonee
10° OM*M peKOMeHAYETCA NMPUMEHATb MHOTOCIONHbIE HarnopHble nonunponuneHosble TPy6bl Kraft-
Stabi S3,2 (SDR7,4) PN20, apmupoBaHHble nep$oprpoBaHHON antoMUHUEBON GONbroi, C Lenblo
0TBOJA 3apAfa CTaTNUYECKOro NEKTPMYECTBA C HAPYKHOI NMOBEPXHOCTU JaHHbIX TPY6.

3.7. PACHET U BbIbOP TUINMOPA3SMEPOB
TEMJIOBOW M30NALIMN HANOPHbIX
NOJIMMPOTNIIEHOBbBIX TPYBOTTPOBOLOB

OCHOBHble TexHuuYeckne TpeboBaHUA K TEeNNON30NALMOHHBIM KOHCTPYKLUUAM, U34ennam 1 matepu-
anam, a Takke MeTofVKa pacyeTa TeMsIoBOM U30MALMUN HAaNOPHbIX TPyOONpPOBOAOB 1 CNPaBOYHbIE
[laHHble, HeOOXOoAUMbIe ANA pacyeTa, nanoxeHbl B CHMM 41-03-2003 1 CM 41-103-2000. B gaHHbIX go-
KYMeHTax Tak»Ke NpuseAeHbl pacyeTHble XapakTepUCTMKIN MaTepranos, NPUMeHAeMbIX 418 Tena0Bon
M30MALMM HaNopPHbIX TPY60MNpoBOJOB.

B cootBeTcTBUM C TpeboBaHusmu n 5.2.9 CIN 30.13330.2012 TpybonpoBOAbl CUCTEM FOPSYEro
BOJOCHabXeHUs, KpoMe MOABOAOK K mMpubopam, cnefyeT M30AMpOBaTb ANs 3alWuTbl OT MOTepb
Tenna. TpybonpoBOAbl CUCTEMbI XOSIOAHONO BOAOCHAGXKeHWA (KpoMe TYMMKOBbLIX MOXKapHbIX
CTOSIKOB), MPOKMafblBaeMbIX B KaHasax, LIAXTaxX, CAHUTAPHO-TEXHUYECKUX KabuHax, TOHHensx, a
TaKXXe B MOMeLLeHNAX C MOBbIWEHHOWN BAaXXHOCTbIO, CliefyeT U30NMpoBaTb ANiA NpefoTBpalleHus
KoHAeHcauwuu Bnaru cornacHo CIM 61.13330.

PP-R TPYBOIMPOBO/bI
ABNAIOTCA AUNSNEKTPUKAMU

NCKITIOYEHNA

METOAbI U CPEACTBA 3ALLUTDI
PP-RTPYBOMNPOBOAOB

OT CTATUYECKOIo
SJIEKTPUYECTBA

MO rocCT 12.4.124-83

W P[ 39-22-113-78
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TENJionsonauua
TPYBOMNPOBOAA XBC
KAK 3ALLNTA

OT 3AMEP3AHUA!

MOPUCTAA CTPYKTYPA
TENIOU3ONALNOHHbBIX
MATEPUAJIOB JOJ/IKHA
BbITb 3ALIULEHA

OT BO3OENCTBUA
WITYKATYPKW, BETOHA
N BJNATU

TENNonsonauna
TPYBOMNPOBOAA
OTOMJIEHNA

KAK 3ALLNTA

OT TEMJIONOTEPb !

Mpy 3KkcnayaTaumMm BHYTPEHHUX HaMOPHbIX TPyO6ONpoBOAOB CUCTEM XONOLHOrO BOAOCHAOXKeHUsA
KPYrnorognyHoro AenCTBUA TemnepaTypa OKpyXKawlwen cpefbl B MOMELUEHNAX 3UMOWN AOMKHA
6bITb Bblwe +2°C. B ciiyyasx BO3MOXHOIO CHUXKEHUA TemriepaTypbl B MOMelleHuAxX Huxe +2°C, a
TaKXXe Npu NpoKnafke JaHHbIX TPY6ONpPOBOAOB B 30HE BAWAHMA HAPY)KHOFO XONOAHOrO BO3AyXa
(B6N1M31 Hapy»KHbIX BXOAHbIX [ABepel 1 BOPOT) crefyeT npeaycMaTpuBaTb TEMOBYH W30MALMIO
Tpy6onpoBoaos.

TonwuHa Tennon3onALMOHHOIO CIOA KOHCTPYKLUMM AOMKHA ObITb He MeHee 10 MM, a TenionpoBoa-
HOCTb TENSIOM30MALMOHHOIo MaTepuana He 6onee 0,05 Bt/m~°C.

B cootBeTcTBUM C Tpe6oBaHuAMM CI1 60.13330.2012 n. 4.6, Tennosylo M30AALUIO OTOMUTENIbHO-
BEHTUNALUMOHHOIO 0bopyaoBaHuA, TPY6ONPOBOAOB BHYTPEHHMX CUCTEM TEMNOXONoA0CHabXeHus,
BO3[yXOBOA0B, ibIMOOTBOAOB 1 AbIMOXOAOB C/lefyeT npegycMaTpuBaTh AnA:

« NpefynpexneHns 0XOoroB;
- obecneyeHus NoTepb TEMOTbI (XON0AA) MeHee AOMNYCTUMBIX;
+ UCKITIOYEHNA KOHAEHC AL BNarv;
+ UCKNIOYEHWA 3aMep3aHnsA TENIOHOCUTENA B TPY6ONPOBOLaX, MPOKIaabIBaeMbIX
B HEOTAMIMBAEMbIX MOMELLEHUAX NN B MCKYCCTBEHHO OXNIaKAAeMblX MOMELLEHUAX;
- obecreyeHuns B3pbIBONOXKaPO6E30MacHOCTU.

TemnepaTtypa NOBEPXHOCTMN TEMOBOM U30AALNN HE AOMXKHa NpeBbiwaTh +40 °C.

JlononHnTenbHble MOTEPU TEM/OTbl, Bbi3biBAEMble pPa3MELLEHNEM OTOMUTENbHBIX MPUGOPOB Yy
Hapy>XHbIX Orpa)xaeHnin, He JOMKHbI NpeBbIWaTb 7% TennoBOro NOToKa CMCTeM OTOMNEHUA 3AaHUN.
CnepyeT OTMETUTb, YTO TEMOBaA U30MAUMA [OMKHA MPUMEHATLCA He TOJIbKO B CMCTEMAX XOJoA-
HOro, ropAYero BOAOCHAGXKEHVA W OTOMNEHUA 3[aHWUA, HO W ANIA CUCTEM TEXHONOrMYECKMX
Tpy6onpoBoaos.

Tennosas M30NALUA MOXET NPUMEHATHCA KaK AJfl CTaNbHbIX, CTalbHbIX OLMHKOBAHHbBIX U MERHbIX
Tpy6, Tak 1 4N Tpy6 13 NONMMEPHBIX MaTePUAOB.

ApMaTypa, ¢pnaHueBble COeAVHEHWS M KOMMEHCATOpPbl U30NUPYIOTCA, eCsin 13onmnpyerca obopy-
[lOBaHMe WJIN HaMopPHbI TPY6ONpPOBOf, Ha KOTOPOM OHY YCTaHOBJIEHDI.

Hanbonee 3¢¢EKTI/IBHI::IMI/1 TENNTON3ONAUNOHHDIMU MaTepUanaMmmn ABNAKOTCA Tennounsonumpywuwne
pr6HbIe 0060J104KIN Ha OCHOBE NMEHOMNACTOB — BCMEHEHHbIX NONNSTUNEH], nonnypeTtaHa n Kay4yka.

MMNOTHOCTb TEMMOM3OMALMOHHBIX MaTEPUaoB M3 BCMEHEHHOTO NOMMSTUEHa coCTaBnAeT 33-40 Kr/m?, u3
BCMEeHEHHOro Kayuyka — 65-80 Kr/m?, neHononnypetaHa — 60-80 Kr/m>.

Y BCNeHeHHOW NOANMEPHOI TENNON30MALMM KOIMUYECTBO 3aKPbITbIX MOP AOMKHO 6bITb He MeHee 90%.

TennouzonAuMsa M3 BCMNEHEHHbIX MOJNIMMEPHbIX MaTepuanoB W3roTaBAUBaeTCcA B Buae Tpyo
MU nnactuH. TpyOHble O06ONOYKU NPUMEHAIOTCA ONA  TErNOU3ONALMU  CTaslbHbIX, Me[HbIX |
MacTMaCcCOBbIX HamMoOpPHbIX TPY6ONPOBOAOB C HaPYXHbIMU AnameTpamu oT 6 go 160 mm. TonwrHa
TENnIoN30MALMOHHOrO CJ1I0A COCTaBnAeT 6; 9; 13; 20; 25 n 32 mm.

Mpy Npoknagke HamopHbIX TPY6OMNPOBOAOB BHYTPU CTEH U MOMOB MOXHO MCMNOb30BaTh TPYOHble
060/104KN C MOKPbITVEM MONNSTUIEHOBOW MNEHKOW, KoTopasd 3aluuaer TennousonAuuio oT
BO3AeNCTBMA 6ETOHA, WTYKATyPKN 1 BNaru.

B cny4vyae npoknagkuv  HanopHbIX pr6OI'IpOBOJJ,OB B XOpowo ocBeWwaemblX nNomeweHnAax
ncnonb3yTca pr6HbIe 060/104KN C I'IpO)J,OJ'IbHOIZ 3aCTEXKON U NOKpPbITblE CHaPYXWN CJTIOEM PE3UHDI,
yCTOl7ILII/IBOl7I K BO34eNCTBMIO yanpacbmoneTosoro n3nyvyeHunA.

[insa TennousonAumMM HamopHbIX TPYGONPOBOAOB 6OMBbLLOrO AMaMeTpa, COEAUHUTENbHbLIX AeTanei,
Tpy6ONpPOBOAHON apMaTypbl, TPYOOMPOBOJOB HEKPYIIOro ceveHus 1 060pyAOBaHMA BbiMyCcKaloTCA
NAOCKME NINCTbI Y PYNOHbI PA3fIYHON TOMLLVHBI 1 C KNEeBbIM CIOEM.

lnockasa TennonsonAumA N3 BCNEHEHHbIX MONMITUNIEHA 1 KayyvyKa BbiMyCKaeTcA TonwmnHon 5; 7,5; 10;
13;15; 20 u 25 mm.

PynoHHbI TeNNON30AALMOHHBIA MaTepuan U3 BCNEHEHHOro NOAN3TUIEHA, UMEIOLUIA NPOLOSbHYIO
3aCTeXKY-3aMOK, BbiNyCKaeTcA AnA TeMNoBOW M30MALMU HAaMOPHbIX TPYOONPOBOAOB C HAPYKHbIMU
Avametpamu 80-200 mm. innHa pynoHa npm TonwwmHe cnos Ternnonsonaumm 10 mm coctasnsaeT 70 m, a
npu TonwmHe 15 mm-40 m.

[lna noBblleHNA OrHeYNOpPHOCTY TEMIOU30MALUA N3rOTaBIMBAETCA C OAHOCTOPOHHUM MOKPbITUEM
13 anioMUHNA TonwmHom 0,1 Mm.

MoxkapHoW 6e30MacHOCTV CTPOMWTENbHLIX MaTepuanoB yaenaeTca Gonblioe BHYMaHWeE, NO3TOMY
TennoBaA M30MAUMA U3 BCMEHEHHOro MOMM3TWIIEHa, MeHOMOoNIMypeTaHa U MeHoKayyyka npolunia
TWwaTenbHoe TecTMpoBaHue K cepTuduKaumio. [laHHble mMaTepuanbl Mo BOCMIAMEHAEMOCTU OTHO-
catca K rpynne B1 no FOCT 30402-96. Ipynna abimoo6pa3sytouwein cnocobHoctn — 2 no NOCT
12.1.044-89, TneHne — mnHgekc 200 n ropeHne — mHaekc 100 no ASTM 662-79. Matepuanbl camo-
BCNy4MBalOLMeCA He PacnpoCTPaHAOT MiameHW, MO PacnpOCTPAHEHMIO MAAMeHN OHW OTHOCATCA
K rpynne PM-2 no FOCT 30444-97. MNoka3aTenu noxapHoi 6e30macHOCTM COOTBETCTBYIOT
TpeboBaHuam CHulM 21-01-97*.
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B 3aBUCYMOCTM OT MapKU TEMSIOBYIO M3OMALMIO MPUMEHSIOT B LWIMPOKOM fManasoHe TemnepaTyp
oT-200 go +175 °C.

BennunHa TennonpoBogHOCTY 3aBUCUT OT MapKK 1 TUMNa TeNon3onaymn. 3aBUCUMOCTb TeNIONPOBO-
AHOCTM TENIOM30MALMMN U3 BCMIEHEHHbIX MNAaCcTMAcC OT M3MEHeHWA TeMnepaTtypbl (B BO3AYLHO-CYyXOM
COCTOSIHMM) NpMBefeHa B Tabnuue 16.

TABJINLUA 17
TemneopcaTypa, 60 -40 -20 0 +10 +20 +40
Tenno-
NpPOBOAHOCTb, 30 32 34 35-40 33-40 35-38 36,7-45
Br/(m~°C)-10°

[lna TennoBow N3onALUM HaNoPHbIX NOANMPONUIEHOBbIX TPY6 NPUMEHAIOT TeNNOU30MALNOHHbIE Ma-
Tepuanbl U3 BCMNEHEHHOrO MOIM3TUNIEHA VUMW APYTMX NEHOMNNACcTOB. ToMWMHa TeMNI0M30AALNOHHOIO
c1oA fJosKHa ObITb Takol, UTOObI TemnepaTypa Ha e€ Hapy»KHOI NMOBEPXHOCTU He oT/nyanack 6onee
yem Ha 8 °C oT TemnepaTypbl OKpYy»KatoLLen cpefbl.

KoadduumeHT TennonposoaHocTn (A) AnAa BcneHeHHOro nonauvypetaHa coctasnset 0,037 Br/m~°C, a
ANA BCMeHEeHHOro noavsTuneHa n kayuyka — 0,041 Bt/m“°C.

B Tabnuue 17 npvBeaeHbl 3HAYEHUA TONLLMHBI CJI0A TENNOM30AALMN LA HAMOPHbIX TPY6ONpPOBOAOB
cuctem ropavero BofocHabxeHua n3 Tpy6 PP-R cepum S2,5 (SDR6), a B Tabnuue 18 — panAa
Tpy60nNpoBOAOB CUCTEM XONIOAHOTO BOAOCHabXeHNA 13 Tpy6 nonunponuieHa paHLoMCONonnmMepa.

TABJTMLA 18

MuHuMmanbHasA TONLWMHA C/10A U3ONALN, MM, NPV TEMIONPOBOAHOCTN

Pasmepbi N30NALVOHHOro Matepuana, Br/m-°C
HanopHom
Tpy6bl, MM
0,03 0,035 0,04 0,045 0,05
20x3,4 15,7 18,1 20,9 24,2 27,9
25x4,2 21,8 25,6 30,1 353 41,5
32x5,4 24,6 28,2 32,5 374 43,0
40x6,7 32,1 37,1 43,0 49,8 57,7
50x8,3 40,3 46,8 54,2 62,9 72,9
63x10,5 51,4 59,7 69,3 80,4 93,4
75x12,5 61,5 71,5 83,1 98,5 112,2
90x15,0 74,2 86,3 100,4 116,8 135,8

HEISSKRAFT

QUALITY IN DETAIL

HC

43



TEMNIOBAA U301aumnA
OBECINEYUBAET:

- B0 70% SKOHOMUWU TEMJIA!
- 3ALUNTA OT KOHOEHCATA!

- 3ALUUTA OT MEXAHUYECKUX
MOBPEXAEHNI!

MNOPAAOK BbINMONIHEHNA
MOHTAXHbIX PABOT

TABJIMLIA 18

TonwumHa cnoa nsonAauumn, Mm,

Cnoco6 NpoKnaAKn HanopHbIX Tpy6onpoBoaoB fpy TenonpoBoAHoOCT

N30NALMOHHOIo
matepmana 0,04 Br/m-°C

OTKpbITO B HEOTaNIMBaeMOM NoMeLLeHnn (nogBean) 4

OTKpbITO B OTanIMBaeMom NMoMeLLeHUN 9

B kaHane, 6e3 coceficTBa C HaNOPHbIMM TPy6ONPOBOAAMM 4

CUCTEM ropsAYero BOAOCHabKeHUs

B kaHane, pagom ¢ HanopHbIMY TPY6OMpPOBOAAMY CUCTEM 13

ropsvero BOAOCHaGXeHUA

B Huwe, cToAk 4

B HuwWe, pAagom c HanopHbIMK TPY6ONPOBOAAMM CUCTEM 13

ropavero BOAOCHabeHNA

Ha 6eToHHOM noTosnke 4

TennoBadA n3onAuMA 13 BCNEHEHHbIX NONMMEPHbIX MaTepranoB obecneynBaeT 3KoHOMMIO A0 70%
TepAemMoro Tenna, HageXxHy 3alnTy HaNOPHbIX pr60I'IDOBOﬂ,OB OT 3anoTeBaHNA U O6pa3OBaHI/Iﬂ
KOHAEHCAaTa, a TakXe cnocobHa COXPaHATb pacyeTHbl€ MapaMeTpPbl B TeHeHNe ANNTENIbHOIO BpeEMEHN.

4. MOHTAX HAMNOPHDbIX
TPYBOIMPOBOAOB, U3ITOTOBJIEHHbIX
N3 NOJTIMMNPONMAJTEHA
PAHOOMCOINOJIMMEPA PP-R U PP-RCT

OCHOBHbIM OOKYMEHTOM ANA npoBefeHUNA MOHTa>KHbIX pa60T ABJIAETCA COrNacoBaHHbIN B YCTaHOB-
JIEHHOM nopAake pa6oq|/||7| NPOEKT Ha HaNnoOpPHbIe pr6OI'IpOBOJ1HbIe CncTeMbl.

MoHTaXHble paboTbl peKOMeHAYeTCs BbIMONIHATL B CrliefytoLlei nocnefoBaTeNbHOCTH:

KOMMneKTauusa ob6opyaoBaHMeM, MaTepuanamm n nsgenvamu, NnpuBegeHHbIM1 B crneyudukaumm
pabouero NpoekTa;

pa3meTKa Tpacc NPOKIaAKM HanopHbIX TPY6ONPOBOAOB, MECT YCTaHOBKM 060pyfoBaHusA, TPy6o-
NPOBOAHON apMaTypbl, MPOXOA0B AAHHBIX TPYOONPOBOLOB Yepes NepeKkpbITUs, BHYTPEHHME CTEHbI
1 NeperopoaKu;

YCTPOICTBO MPOXOAOB, LTPOO 1 KaHasoB B CTPOUTENbHBIX KOHCTPYKLUAX (MPY HEO6XoANMOoCTN);

MOHTaX 060pYyAOBaHMA (HAaCOCHBbIX YCTAHOBOK, pacrpefenvTeNbHbIX KOJ/UIEKTOPOB, CaHMTapHO-
TEXHUYECKMX NPUBOpPOB 1 T.4.);

MOHTa) KperneHuin HanopHbIX TPyOONpoBOAOB (0Mop, MOABECOK, CTOEK, JIOTKOB U T.4.);

MOHTaX HanopHbIX TPYO6ONPOBOAOB, a TaKXe 3aNopHO, BOAOPa3bopHOI U ApYroi apmaTypbl;

MOHTaX TEMI0BOW M30NAL MM HaMNOpPHbIX pr6OI'IpOBO,EIOB;

NCMNbITaHMA HaMOPHbIX TPyOONPOBOAOB AaBNEHNEM;
+ YCTPOWCTBO 3aLUMTbl HANOPHbIX TPYOONPOBOAOB OT MEXaHUYECKUX MOBPEXAEHWNA.

MoHTaX TpybOMNpOBOAOB CUCTEM XOJIOAHONO U TOPAYEro BOAOCHAGXKEHWs, OTOMIeHWs U Tex-
HOMOrMYecKnx TPybONpPOBOAOB C MNPUMEHEHMEM HAMOPHbIX TPYO W COeAMHUTENbHbIX [eTa-
Nerl, W3roTOBMIEHHbIX M3 nonunponuneHa paHgomcononumepa PP-R, cnegyetr npowssoantb
B COOTBeTCTBMM C TpeboBaHumamu CIM 30.13330.2012, CI 60.13330.2012, CM 73.13330.2012,
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CHWM 111-4-80%*, CHwnI 3.01.04-87, CHuI1 3.05.05-84, CH 550-82, OCT 36-100.309-86, CI1 40-101-96, CI1
40-102-2000, CI140-103-98, Cl141-102-98, BCH 47-96, BCH 69-97 TP 125-02.

4.1. YCTPOWCTBO MPOXOAOB B CTPOUTEJIbHbIX
KOHCTPYKLUNAX OJTA HATTOPHbIX
NOJINTPOTNWJIEHOBbBIX TPYBOTTPOBOLOB

B cootBeTcTBUM C TpeboBaHuamK CI1 60.13330.2012 n. 6.3.5 Tpy6onpoBoabl B MecTax nepeceyeHms
nepeKkpbITUI, BHYTPEHHUX CTEH N MeperopofoKk cneayeT MNPOKAaAbiBaTb B MMab3ax M3 HEroploumx
MaTepuanos.

3afleNlky 3a30pOB W OTBEPCTUI B MeCTax MepeceyeHuin TpyGoMpoBOAaMM OrpakaaloLymnx
KOHCTPYKLUIA cneflyeT npefycMaTpuBaTh HEropounMy matepuanamu, obecneumsas HopMUpYyembi
npeaen OrHeCcTONKOCTU NepecekaeMblX KOHCTPYKLWA.

Mpepenbl OrHeCTONKOCTM Y3/10B MepeceyeHmnin CTPOUTENbHBIX KOHCTPYKLUUIA Tpybonposogamu 13
nonnmMmepHbIX MaTepuanos cnepyet onpefenatb no FOCT P 53306.

HanopHble Tpy6bl U3 nonunponuneHa paHLOMCOMNONMMEPa B MecTax rnepeceyeHus GpyHaamMmeHToB
30aHUIN 1 NePEKPbITAI JOMKHbI 3aKoUaTbcs B GyTnApbl (runb3bl) (PUCYHOK 15), N3rOTOBMEHHDIE,
KaK NpaBuJIo, U3 CTajibHbIX TPYO, KOHLIbI KOTOPbIX AOMKHbI BbICTYMNaTb Bbllle OTMETKM YMCTOrO Mosa
Ha 20-50 MM 13 nepeceKkaemomn KOHCTPyKUun. [AnvHy GyTnsapos, nepeceKaiolimx BHyTPEHHKE CTeHbI
1 NeperopoaKku, AOMyCkaeTca NPVYHUMaTb PaBHOW TOMLMHE NepeceKkaemMon CTeHbl U NeperopoaKu.
BHyTpeHHWIA ariameTp GpyTnspa fOmKeH ObITb Ha 5-10 MM 60osIbLLE HAPY>KHOTO ANaMeTpa NPOKaAbiBaeMon
HaMopHOW MONMUMNPONUIEHOBOK TPYObl. 3a30p MeXAy HamopHOW MNONMUMPONUIEHOBOW TPy6oW
n ¢ymapom Heob6XOAMMO 3afenbiBaTb MATMKUM, TLATESIbHO YMJIOTHEHHBIM, HEropuYuM 1
BOJOHEMNPOHMLIAEMbIM ~ MAaTEPUASIOM, [OMYyCKalOWMM MepeMeLleHne [aHHOW TpyObl BAONb
npoaonbHo ocu 6e3 noBpexxaeHUs eé noBepxHocT. MecTa npoxoaa GpyTnsapoB Yepes nepeKkpbITus,
BHYTPEHHUE CTEHbl M MEPEropofKM HOMXKHbl ObiTb 3afenaHbl LEMeHTHbIM PacTBOPOM Ha BCIO
TOJILLMHY NepecekaemMor KOHCTPYKLUN.

a) BogoHenpoHuuaembin matepuan 6)
o QyTtnap (runbsa)
S OyTtnap (runb3a) 4 l )
= OTmeTKa unctoro nona _— ‘s
e o ¥ \,/ ",
! BogoHenpoHuuaembi matepuan )

=/

I
[ ] 1 =
(20 |l e a
I | -
Mnuta nepekpbiTuA Tpy6a u3 nonunponuneHa

Sy Tové paHpaomcononMmepa -
py6a 13 nonvnponuneHa __‘[\_-‘_

paHgomcononumepa BHyTpeHHAA cTeHa

Puc. 15. YctaHOBKa GyTnApoB ANA Npoxofa HanopHbIX TPY6 13 nonunponuneHa
paHgomcononumepa Yepes CTpouTesibHbie KOHCTPYKLUU

3a|'|p€U.|36TCF| pacnonaraTtb B d)yTJ'Iﬂan CTbIKOBbl€ COeANHEHNA HAMOPHbIX pr60I'IpOBO,El,OB.

B Tex cnyuasnx, Korga B MepekpbITUN NpefyCMOTPEH MOHTaXKHbIN MPOeM ANiA NPOXoAa HECKONIbKUX
TPybONpPOBOAOB M YCTAaHOBUTb M/b3bl HE MPEACTaBAAETCA BO3MOXHbIM, JOMYCKAETCA HarnopHble
NonMMNpPonuIeHoBble TPyObl 06EPHYTb NMeprammHOM, pybepougom unv ToMblo, @ 3aTeM 3afenatb
JaHHbIA NMPOEeM LIEMEHTHBIM PAcTBOPOM Ha BCIO TOMWMHY NepeKkpbiTvA. KoHubl Takoro ¢yTnspa
[OJMKHbI BbICTYMNaTb 3@ Kpad NepeKkpbITUA He MeHee, Yyem Ha 10 MM. Takylo KOHCTPyKUMiO cnegyet
CYNTaTb CKOMb3ALLen (MOABUMHOI) ONOPON.

Mpy CTpouTenbCTBE, PEKOHCTPYKLUUM W PEMOHTE 34aHWUIA Pa3fMYHOrO Ha3HaueHus ocobyio
BaXKHOCTb MMeeT npobnema obecneyeHns noxapHon 6esonacHocT. Hanbonee noxkapoonacHbIMn
NMOMeLLEeHMAMYN ABNISIOTCA >KUMble KOMHaTbI, CMaJibHY, FOCTVHBIE, @ HAVIMEHEE — KYXHU U CaHUTApHO-
TEXHUYECKE KabuHBbI.

OnAa ncKnoyeHNA BO3MOXHOCTW pPacnpOCTPaHEeHUsA roXapa Mo HanopHbiM Tpybam u3 no-
nunponuneHa paHgomcononumepa PP-R  npumeHaloTca pasnnuHble  KOHCTPYKLMK  OTCeKa-
Teneih OrHA W MNOXapHbIX nperpag. Ha HamopHyl nonunponuneHoByt Tpyby B mectax eé

Cn 40-102-2000 1. 3.6

B LIESIAX OBECNEYEHUA
MOXXAPHOW BE3ONACHOCTU
CNERYET MPUMEHATb
OTCEKATEJIN OTHA

W MOXXAPHbIE NPErPAbl

C OrHECTOMKOMCTbIO

0T 1,5 40 2 YACOB!
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MOAUNPONUIEHOBBIN
TPYBOMNPOBOJ,

OOJIKEH BbITb MOAKJTIOYEH
K UCTOYHUKY TEMNA

YEPE3 1,5-METPOBYIO
CTAJIbHYIO TPYBY

BO U3BEXXAHUE NEPErPEBA
(BbILLE + 80°C)!

NPOXOXAEHNA 4Yepe3 BHYTPEHHIOI CTeHY WM MepeKkpbiTe HajeBaeTca  cneuumanbHoe
YCTPONCTBO, NpeAcTaBnAioLlee COO60 KOXYX WM MaHXeTy U3 mMaTeprana Co BCMyUYMBaOWUMUCA
KOMMOHEHTaMM,KOTOpble, pPacWNPAACL NPW  TEMNOBOM BO3AENCTBMM Ha HUX, 3anofIHAIOT
MPOCTPAHCTBO KaK BHE, Tak U BHYTPU AaHHOW TpyO6bl, BCNeACTBME YEro UCKIIIYAETCA BO3MOXHOCTb
pacnpocTpaHeHua no)kapa W3 OfHOro nomeleHna B Apyrve. OrHeCTOMKOCTb TakuUX nperpag
cocTasnfaeT Ao 1,5-2 yaca, a y otaenbHbIX UX TUNOB MOXET fOCTUraTb 1 4 u.

|-|pI/1 npoxoAe HanopHbIX nonnnponuneHoOBbIX pr6 yepe3s BHYTPEeHHME CTeHbl MPOTUBOMOXKapHble
nperpaabl yctaHaBnmBakoT C KaXkgom CTOPOHDbI CTEHbI, a Yepe3 NepeKpbITUA — TOJIbKO C HKHEN CTOPOHDbI,
HO NMpW 3TOM CBePXY YCTaHaBINBAETCA [ONONHUTENIbHAA N30MALMNA B BUAE OrHe3aLWMTHOWN NANTbI.

Takne KOHCTPYKLMM NPOTMBOMOMXAPHbLIX Mperpaj WCNonb3yloT B 34aHWAX C MOBbILEHHON
NOXKapOCTOMKOCTbIO, HANMPUMeEp, B 30aHNAX TeaTpoB, My3€eB, roCTMHWL, 1 Ap. [InA XKunbix JOMOB 1
3[aHNiA COUMaNbHO-KYNbTYPHOFO Ha3HaYeHnA (QeTCKNE YUPEXAEHNS, LWKObI, Mara3uHbl, 3gaHnA
TOProBoOro, yieyebHOro HasHauyeHus 1 T.M.) oTceKaTes OrHA MO SKOHOMUYECKMM COOBparkeHUaM,
KaK NpaBuio, B HacTosLlee Bpema He npuMeHsioT. MNoxapHaa 6e30MacHOCTb 30aHNI U COOPYKEHUI
pernamenTupyetca CHull 21-01-97%.

4.2. MOHTAX ObOPYOOBAHNA

(HACOCHbIX YCTAHOBOK,
PACMPEOENNTENIbHbBIX KOJIIEKTOPOB,
CAHUTAPHO-TEXHUYECKNX TTPUBOPOB U T.1.)

MoHTax 06opynoBaHUA (HACOCHbIX YCTAaHOBOK, pacnpefennTeNbHbIX KOJIEKTOPOB, CAHUTAPHO-
TEXHUYECKNX NPUOOPOB 1 T.4.) CrieayeT NPOU3BOAUTL B COOTBETCTBUM C 3aBOACKUMY UHCTPYKLMAMU
Ha flaHHOe obopynoBaHue 1 TpeboaHuamn CM 30.13330.2012, CM 60.13330.2012, CM 73.13330.2012,
CH 550-82 n BCH 8-94.

Mpy MOHTaxe TEenno3HepreTMyeckoro o6OpyAOBaHMA HEO6XOAVMMO CTPOro cobnogatb Mepbl
noapHow 6e30nacHoCTH, KoTopble n3noxeHol B OegepanbHom 3akoHe N2123-03 o1 22 nions 2008 T.
CoeauHeHVe UCTOYHMKOB Temnsa C HaropHbIMKM TPyb6onpoBofaMu M3 MONAUMNPONUIEHa PaHAOM-
cononumvepa PP-R cnegyeT BbIMONMHATbL Takum CMoco6oM, uTobbl M3bexaTb HenocpefnCcTBEHHOrO
HarpeBa flaHHbIX TPY60NpPOoBOAOB 0 TeMnepaTypbl Bbile +80°C OT MCTOUHMKa Tenna (PUCYHOK 16).

YyacTok MeTannnyeckom Tpy6a 13 nonunponuneHa
Tpy6bI paHpomcononmmepa

H ] P—D<——$
Tpexxof4oBbi KpaH Tpy6a 13 nonvnponuneHa
(cmecuTennb) paHgomcononumepa
K N
’\
H < S

KoTen (TennoreHepatop)

Puc. 16. CoeguHeHne NCTOYHUKA Tena (KOT/a) C HanopHbIM Tpy6onposogom
13 nonunponuneHa paHaomcononumepa

C aTON Uenblo peKomMeHayeTcA:

+ BbINOJNHATb 06BA3KY KOHTYpa KOT/a C NPYMEHEHNEM METAJIMYECKMX TPYD 13 pacuyeTa, uTo AjvHa
METaNIMYecKon Tpybbl OT MCTOUYHMKA Tensa A0 HanopHOro Tpybonposoaa M3 MoOnvMnponuieHa
paHzomcononumepa PP-R fonxHa 6bITb He meHee 1,5 m;

* NPUMEHATb TPEXXOAOBble KpaHbl (cMecuTenu) A[nAa Morogo3aBUCMMOro  perynmpoBaHus
TemnepaTypbl TENOHOCUTENA.

Pacnpe,qenMTeanble KOJIIEeKTOpa cnefyeT yCTaHaBNMBaTb BO BCTPaAMBAEMbIX IJJKad)‘-II/IKaX, yToO Npuaaet

3CTETMHECKUI BUA 060PYA0BaHMIO M 06eCreUnBaET 3aLUmMTy OT HECAHKLMOHMPOBAHHOMO JOCTYMA.
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4.3. MOHTAX KPEMJIEHUM HATMOPHbIX
NOJINTPOTNWJIEHOBbBIX TPYBOTTPOBOLOB

DKCMyaTauMOHHas HaAeXHOCTb HAMOPHbIX TPyOOMpPOBOAOB U3 MONAMMPOMNUIEHA PaHOAOMCO-
nonumepa PP-R B 3HauMTeIbHOWM CTENEHW 3aBUCUT OT UX NPABUJIbHOTO KPEeneHns, KOTOpoe AOMKHO
BbIMOJIHATLCA C yYyeToM crneunduryeckmx CBONCTB NONIMMEPHbIX MaTepuanos. HecobniogeHne 3toro
YCNoBYA MPMBOANT K MOBPEXAEHUIO AaHHbIX Tpybonposoaos. Gr3nyeckumy CBOMNCTBaMI Hamnop-
HbIX MOJINMPONUIEHOBbIX TPYO O6YCNOBNEHbI TEXHUYECKUE TPebOBaHUA K KOHCTPYKUMSAM Kpen-
NIEHUIA, BbIMOJIHAEMbIX B BULE OMOP M MOABECOK, a TaKkXKe cefyoLime npaBuia KpenaeHns JaHHbIX
Tpy6 Ha onopax u noaBeckKax:

n3-3a NOABEPXKEHHOCTU HAMOPHbIX MONMNPONMUIEHOBbLIX TPY6 MeXaHWYeCKM MOBPEXAEHUAM
N UX BbICOKOW YYBCTBMTENbHOCTM K Hafpesy XOMyTbl KPernaeHWi HOMXHbl OGblTb MAOCKUMU ©
MUMeTb 3MacTUUHYI0 MPOKNaAKy (M3 nnactmacchl, Pe3uHbl U T.4.), 3aKpyrneHHble Kpas 1 FnagKyto
BHYTPEHHIOI NMOBEPXHOCTb;

KOHCTPYKUMA 3MacTUYHOM MPOKNMafKku Ao/mKHa obecneunBaTb HafeXHoe KpenneHue B
XOMyTe, MUCKNovalollee eé notepio B Mpolecce MOHTaXa M 3KCMiyaTauuy, a WUpUHa JaHHOW
NPOKNaAKy JOMKHA NPeBbILLATb WWPUHY XOMyTa Ha 10 Mm;

conpuKacalowmecss € HaMoPHbIMM MOAUMPONUAEHOBLIMK TPY6amMy KOHCTPYKUMU (Hanpumep,
CMNIOWHOe OCHOBAaHWE) JOMXKHbl UMETb MMaAKytlo NOBEPXHOCTb 6e3 3ayCceHLEB 1 OCTPbIX KPOMOK, a
TaK>Ke BbIMOJIHATLCA U3 HECrOpPaeMbIX MaTepranos;

BCELCTBME He3HaunUTeNbHOW TBEPAOCTU M MPOYHOCTU HAMOPHbIX MOAUMPONUIEHOBbLIX TPY6O He
[OMYyCKaeTCsA NCNoNb30BaHMeE JaHHbIX TPYO Kak HeCYLLUMX KOHCTPYKLMIA.

PacctoaHve mexay onopamu 1 noagseckamu anf HanopHbIX Tpy60npoBoaoB 6e3 CrIoLWHOro OCHOBa-
HUA yCTaHaBNMBaloT pabounm nNpoekTom. Mpr OTCYTCTBUM STUX JaHHbIX B pabouem npoekTe crepyet
PYKOBOACTBOBATbCA PEKOMEHAYEMbIMUN 3HAYEHUAMY PACCTOAHUN MEXAY KpenneHnamn, npuseseH-
HbiMK B Tabnuuax 14, 15 1 16 HacToALEero pykoBoACTBa.

KOHCTpYKUMM OMop 1 MOABECOK PacCUMTLIBAOT Ha MPOYHOCTb M MKECTKOCTb OT BO3[ENCTBMA Beca
HaropHbIX TPy6ONPOBOAOB C TPAHCMOPTMPYEMbIMY MO HUM cpefamu. CrnoLLHblE OCHOBAHWA HaMOPHbIX
TPy6ONPOBOAOB PAaCCUNTLIBAIOT Ha MPOYHOCTb W MECTKOCTb C YYETOM AOMYCTUMbIX MPOrvboB AaHHbIX
Tpy60onpoBoaos. OnopHble KOHCTPYKLMW PacCUMTLIBAIOT TONbKO Ha MPOYHOCTb.

KoHCTpyKTOpCKan JOKYMeHTaLma ornop 1 NOABECOK MAaCcTMacCoBbIX TPy6onpoBoaoB Obina paspaboTaHa
pspom opraHmsauuii B Buage TOCToB M anbbomoB YepTexel. EanHas HOpMaTMBHO-TEXHUYECKas
[OKYMEHTaLMA Ornop 1 NOABECOK AaHHBIX TPYOOMNPOBOAOB B HACTOSALLEE BPEMS OTCYTCTBYET.

COBPEMEHHaﬂ KpenexHaAa TeXxHUKa AnA HanoOpPHbIX pr6 13 nonunnponmneHa paHgomconosimmepa
PP-R, NPUCYTCTBYOLWAA Ha CTPOUTENIbHOM PbIHKE, BKNOYAET XOMYTbl ANA KpenjeHnA OaHHbIX pr6,
noaBeckn, MOHTa»KHble I'IpI/ICI'IOCO6J'IEHI/1F| n ernex(Ho-mo6eany|o TEXHUKY.

XOMyTbI AnAa KpenneHma HanopHbIX MoJannponmneHoBbIX pr6 BbIMYCKaOTCA MeTanmyecknmmn c
31aCTUYHbIMU NPOKNaAgKaMun 1 nNnactMmacCoBbiMn 6e3 NPOKJ1afoK.

Mpn 3aKpenneHWn CTOAKOB CUCTEM XOJSIOLHOIO W FOpsiYero BOAOCHAGXKeHWs, OTOMNEeHUs n Tex-
HOMOrMYeCKNx TPybONpPOBOAOB M3 HAMOPHbLIX MOAWMPONUIEHOBbLIX TPY6 crefyeT MpPUMEHATb
XOMYTOBblEe MeTaj/IMyeckue onopbl C Pe3VHOBbIMK Mpoknagkamu. MNpu 3akpenneHun noaBOAOK
K CaHWUTAPHO-TEXHUYECKUM nNpubopam peKoMeHIyeTcA MNPUMEHATb CKOMb3fliMe Oonopbl U3
nonunponuineHa paHAoOMcononnumepa.

[ns KpenneHna XOMyTOB K CTPOUTENbHBIM KOHCTPYKLUUAM CiefyeT NPUMEHATb A6enn 1 aHKepbl.
Mpu BbIGOpPE TWMa Kpenexa cneayeT yuuTbiBaTb MaTepuan CTPOUTENbHOW KOHCTPYKLUMU U eé
TONLUMHY.

4.4. MOHTAXK HATTOPHbIX
NOJINTPOTNWJIEHOBbBIX TPYBOTTPOBOLOB

MoHTaX HanopHbiX TPpy6 M coeAVHUTENbHBbIX AeTanell U3 MoAMNPOMuIeHa pPaHAoMCoNnonMMepa
JOJKEeH OCYLEeCTBATLCA NPU TemnepaType OKpyatoLen cpefbl He meHee +5 °C. MecTo MOHTaxKa
cnefyeT 3almlaTh OT aTMOCPEPHbIX OCAAKOB Y MbIAN.

Mepes MOHTaXoM TpybOMPOBOAOB C  MCMONb30BaHWEM MHOFOC/IONHOW HAMOPHON  TPyObl
KraftStabi, HeobxoanMO Npomn3BecTV e€ 3aumncTKy, T.e. CHATWE YaCTU BHELLHEro 3alWTHOrO Cros
nonunponuieHa 1 nepdopupoBaHHON antoOMUHNEBON GONbr C Kpas TpyObl AnA Toro, 4tobbl Npu
CBapKe MOXHO 6blI0 coeanHUTL AaHHYyI0 TPyOy 1 GuTKHT. 3auncTka Tpy6bl KraftStabi npoussogutca
npv NOMOLLM CMELNanbHOro 3a4MCTHOTO MHCTPYMEHTA.

MPABWJIbHOE KPEMJIEHUE
OBECMEYUBAET
SKCMNYATALUNOHHYIO
HAOQEXHOCTb
noJINNPONMUIEHOBOIO
TPYBOMPOBOAOA

3AYUCTHOE
MPUCMOCOBJIEHUE
ANATPYBb KRAFTSTABI
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TPYBbl, APMUPOBAHHbBIE
CTEKJIOBOJIOKHOM:

- HE TPEBYIOT 3AHYUCTKU

- UCKJTIOYAIKOT BO3MOXHOCTb
PACCJIOEHUA

- UMEIOT MUHUMAJIbHOE
JNINHENHOE TEMJIOBOE
YONNHHEHUE

WAEAJIbHAA PABOYAA
TEMIMEPATYPA CBAPKU
PP-RTPYB U OUTUHIOB —
+260 + 5°C
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Tpybbl  MHOroC/OMHble HamopHble nonunponuneHoBble FestFaser n  KraftFaser, apmupoBaHHble
CTEeK/I0BOSIOKHOM, obnafjatoT cBoiicTBamm Tpy6 KraftStabi n npu a3tom He TpebytoT 3auncTku. B npouecce
CBapPKN CpefHui CIoi KOMOUHUPOBAHHOWM HaMopPHOWM NonvnponuieHoBon Tpybbl FestFaser, KraftFaser
n KraftFaser-Plus ¢ Topua Takke MOXeT ObITb CBapeH U He GyfeT BCTynaTb B XMMUYECKME peakuvn 1
KoppoanpoBaTb.

I'IpOKna,qu HaMNOpPHbIX NONMNpPonuIeHOBbIX pr6 aiegyeTr Bectn 6e3 HaTAra, CBO6OAHbIe KOHLbl
AaHHbIX pr6 3aKpbiBaTb Npu NOMOLLKX 3arnyweKk BO nsbexaHune nonagaHuA rpAasn n mycopa B pr6bl.
rlpl/l MOHTa»<e I'IETHGO6pa3HOFO KOMMNeHcaTopa HeO6XO,U,I/IMO COo3[aTb npeaBapuTenbHoe NNHeNHoe
HanpaXeHne oKatmem [[OaHHONo KOMNeHcaTopa B dCy4dYae >3KCmlyaTauunm npu  NOBbIWEHHbIX
TeMnepaTtypax Win HanpaxxeHne pactaXeHmnem npn NOHMXKEHHbIX TeMNnepaTtypax.

TexHONOrMA MOHTaXKa HamMoOpHbIX TPYy6 U COEAUHWTENbHbIX [AeTanel, W3roTOBNEHHbIX U3
nonunponuneHa paHgomcononumepa PP-R, npegycmatprBaeT coefvHeHve [aHHbIX AeTanen
nyTem cBapKku. B xope cBapky npovcxoauT BhiaBieHVe OLHOW AeTanu B ApYyryio, B pe3ysbrate
Yyero HaropHas Tpy6a 1 coefvHUTENbHAsA AeTasb 0b6pa3yloT efuHblii MOHONUT. Bnarogaps Takon
TEXHOMNOrMM 06ecrneyYnBaeTCs FepMETUYHOCTb COEAUHEHNI 1 MOJTHOCTBIO UCKITIOYAETCS BEPOATHOCTb
NPOTEUKU B MECTAaX COANHEHUSA AeTaei.

B 3aBUCMMOCTU OT HapyXHOro AMameTpa HanopHbIX MOAUMPONUIEHOBbLIX TPY6 U MecTa UX

NPOKNafKy MOTYT MPUMEHATLCA ClneayloLiie MeTOLbl CBAPKU:

+ CBapKa B pacTpy6 HanopHbIX TPY6 1 COeAUHUTENBHbIX AeTanell U3 NoNMnponuieHa
paHpomcononumepa;

« TOpLEeBasn cBapkKa (BCTbIK) HAaMOPHbIX TPY6 13 NonMnponuieHa paHaOMCONONNMEPa;

+ CBapKa HamopHbIX TPY6 13 NONUNpONMIeHa paHAOMCONOoNMMepa C NPUMEHEHNEM
3/1eKTPOCBaPHbIX My}T.

CBapKa B pacTpy6 HarnopHblx TPy6 U COeAMHUTENbHLIX LeTafel U3 MOMMMPONUAeHa PaHAoM-
cononmmepa oCyLWecTBSETCA NPV NOMOLLY ClieaytoLlero Habopa NHCTPYMEHTOB:

3NeKTPOCBAaPOYHOro annapara, PacCUMTaHHOro Ha HanpsaxeHue 220 B;

CMeHHbIX HacafloK ANiA CBapKu B pacTpy6d HamopHbIX TPYO 1 coeanHUTENbHBIX AeTanen;

CMeHHbIX HacafioK ANA BBapUBaHUA NaTpybKa coeiMHNTENbHOI AeTanu (Hanpumep, BBapHOro ceana)
B CTEHKY HanopHom Tpy6bl;

OTPE3HOro NPUCNOCO6EHNA (HOXHUL, U ppesbl);

cneymanbHOro 3a4NCTHOrO MHCTPYMEHTA ANA MHOTOCIOMHOW HaNnOPHOWM NONNNPONUAEHOBOM
Tpy6bI KraftStabi, apmmpoBaHHoit nepdopripoBaHHoOI antoMMHMEBON Gonbroii;

nprcnocobneHns Ansa CHATAA HapyXHOW GacKy HamopHbIX TPY6;

MEepPHOW pyneTku;

CTPOUTENBHOTO YPOBHS;

* Pa3MeTO4YHOro MHCTPYMEHTa.

DneKTPOCBapPOYHbI annapaT AOMKeH NOAAePKMBaTb pabouyio TeMrnepaTypy HarpeBa CMeHHbIX
HacaoK Ha YpOBH e +260 + 5°C.

MowHocTb SJIEKTPOCBAPOYHOro
annapata AoJ/1XKHa 6bITb HE MeHee:

« 600 BT npun cBapke HanmopHbIX
NONMNPONUIEHOBbLIX TPYO HAaPY»KHbIM
anametpom ot 20 go 40 mm;

+ 800 BT npu cBapke Tpy6 Hapy>KHbIM
anameTpom Ao 63 mm;

«+ 1500 BT npu cBapke Tpy6 Hapy>KHbiM
anametpom o 110 mm.

CMeHHble HacagKn B BUAe Napbl COCTOAT U3 MMAb3bl (4NA OMNaBneHWA Hapy>KHOW MOBEPXHOCTM
HarnopHoW TPy6bl WAM COEAUHUTENIbHOM feTanu) W LOopHa (BN OnnaeneHus BHYTPEHHel
NOBEPXHOCTY HAMOPHOM TPYObl AN COEAUHUTENBHON AeTanun).

MoBepXHOCTb Mb3bl 1 AOPHa AOMKHa ObiTb MOKpPbITa CMUIOWHbBIM cioem ¢Topornnacta. inametp
rMnb3bl NpuHMMaeTca Ha 0,2-0,7 mm Gonblwe AnameTpa AopHa. B tabnuue 19 n Ha pucyHke 17
HacToALLEero PyKOBOACTBA MNPUBEAEHbl OCHOBHble rabapuTHble pasMepbl CMEHHbIX HacafoK
AR CBapkM B pacTpyb6 HamopHbIX TPy® M COefMHUTENbHbIX AeTaneil M3 NonaunponuneHa
paHgomcononmmepa nNpu paboyei TemnepaTtype HarpeBa AaHHbIX Hacafok +260 °C.
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[, /2

d1
d3
d4

Puc. 17. CMmeHHble HacaaKu Afisl CBapKuy B pacTpy6 HanopHbIX TPy6
1 coeANHUTENbHBIX fieTanell 13 NofmnponuineHa paHaoMmcononumepa:
a) rmnb3a HarpeBaTenbHOro yCTPONCTBA; 6) AOPH HarpeBaTeNIbHOrO YCTPOICTBa

TABJIMLA 19
Hapy>KHbli1
AnameTp d, d, d, d, e, e, r
Tpy6hI, MM MM MM MM MM MM MM
MM
20 20,15 19,94 19,40 19,65 12,0 14,0 2,5
25 25,15 24,92 24,37 24,65 13,0 15,0 2,5
32 32,15 31,90 31,34 31,65 14,5 16,5 3
40 40,15 39,88 39,31 39,65 16,0 18,0 3
50 50,20 49,84 49,22 49,65 18,0 20,0 3
63 63,20 62,78 62,22 62,70 24,0 24,0 4
75 75,25 74,57 73,67 74,98 26,0 26,0 4
90 90,30 89,54 88,61 90,05 29,0 29,0 4
110 110,30 109,45 108,48 110,10 32,5 32,5 4

CMeHHble HacafKu, NpeAHa3HayeHHble AN BBAapMBaHWA MaTpyOKa COeAMHUTENbHON AeTanu
BBAPHOrO Ceffla B CTEHKY HAMopHOW TPy6bl, MMEIOT COXHYI0 GOpMY 1 X rabapuTHble pasmepsb
onpegensATCa HaPYXHbIMV AYaMeTPamm WTYLLepa BBAPHOTO GUTUHTA U TPYOGbI.

MNMocnenoBaTenbHOCTb BbIMOJIHEHUA OMnepauuii Npu pacTpybHOM cBapke (prcyHokK 18):

. MpoBepunTb rabapuTHble pa3mepbl PacTpyboB COeMHUTENbHBIX AeTaNlell Ha COOTBETCTBME AaHHbIM,
npriBeileHHbIM B Tabnvue 7 HacToALLEro PyKOBOACTBA, a TakXKe HapyXHbIX AMAMETPOB HAMOPHbIX
NoAMMNPONMIeHOBbIX TPYO Ha COOTBETCTBYE AaHHbIM, MPYBEEHHbIM B Tabnuue 5.

. Heobxoaumo ybeantbca B TOM, UTO HamopHble TPyObl U coefuHUTENIbHbIE AeTann OTHOCATCA K
ofHOMY TUMY MONMNPOMNWIIEHa PaHAOMCOMNONMMEPA, NMEIOLLEro NoKasaTesib TeKy4yecTy pacrnaBsa
MFR < 0,5 /10 MuH. (knacc A).

« YcTaHOBUTb 1 3aKpenuTb Ha aNEKTPOCBAaPOYHOM annapaTte CMeHHbIE HaCcaaku Heob6XoAMMOro pa3mepa, a
TaKXe OUNCTUTb X OT NbINN, FPA3N U KMPa. Ona O6e3>KVIpVIBaHVIﬂ MNCNoib30BaTb CNNPT U BETOLLb.

BBAPHDIE CEQAJIA:
- BO3MO»XHOCTb MOHTAXA
AOMNOJIHUTENIbHbIX OTBOAOB

- YOOBCTBO UTMPOCTOTA
MOHTAMA

- CKOPOCTb MOHTAXA

NOPALOK ONEPALINNA
NPU PACTPYBEHOW CBAPKE
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B B N I . N |_ ______________ . 2 Harpes

3 ToTtoBOE coeanHeHHe

Puc. 18. NocnegoBaTenbHOCTb NpoLiecca CBapku B pacTpy6 HanopHou Tpy6bl
1 COeANHNTENbHOW AeTanu 13 NOANNPONuIeHa paHaoMconoimmepa.

1 — mydTa; 2 — AOPH HarpeBaTesIbHOro YCTPOICTBA; 3 — rMnb3a HarpeBaTenbHOro yCTPONCTBa;
4 — MeTKa Ha BHeLUHeii NOBEePXHOCTM KOHLIA HaNOPHOI NOAMNPONUIEHOBO TPYObI;
5 — orpaHNuYmMTenbHbIN XOMYT; 6 — HanopHas nonunponuieHoBas Tpy6a; 7 — cBapHOM LIOB.

4) BkniouMTb CBaPOYHbIN anmnapat B 3feKTpoceTb. Paboyad Temnepatypa HarpeBa CMEHHbIX HacaioK
yCTaHaBNMBaeTCA aBTOMATUYECKN M AOSXKHa cocTaBnATb +260 + 5 °C. C NOMOLLbI0 KOHTaKTHOTO
TepMOMETPa PeKOMeHAyeTCA NPOBEPUTb AaHHYIo TemnepaTypy. CrHanoM roToBHOCTU 3N1EKTPO-
CBapOYHOro anmnapata K paboTe ABAAETCA BbIKNIOYEHNE CUTHANbHOMN TAMMOYKN.

w1
)

Mog TAHYTb KNOYOM KpenneHnA CMeHHbIX HacafokK.

o)

O6pe3aTb HaMOPHY MOAUNPONUIEHOBYIO TPYOY MOA MPAMbIM YrOM K €€ OCW MpU MOMOLLM
creumanbHbIX HOXHUL, 1nn Tpy6opesa. [1na Tpy6 60/bLIOro ArameTpa C 3TON LeNblo NPUMeHAETCA
dpesa unm rmnboTUHa. YAanuTb 3ayceHLbl € TopLa TPy6bl NpW NOMOLLM HOXKa UM CleunanbHOro
npucnocobneHns. Ha KOHLax HaNnoPHbIX MOANMPONUIEHOBLIX TPYO HaPYKHbIM AnameTpom 40 MM
1 6onee HeobxoOMMO CHATb dacKy nop yrnom 30-45°.

)

Ha KoHLe HanopHo NoNMMNPONUAEHOBOW TPYObl HAHECTU MAapPKEPOM MeTKY (OTMETUTb ry6uHy
CBapMBaHUA) UK YCTAaHOBUTb OrPAHUYNTESNIbHBIA XOMYT Ha PAcCTOAHUK OT TopLua JaHHON TPyObi
[0 MeTKM (Mnn Ao Kpas XOMyTa), PaBHOM ry6rHe pacTpy6a COeAVHUTENBbHOMN SETanU MIoC 2 MM.

8) C Kpas MHOrocnoHoi HanopHol Tpy6bl KraftStabi yganute yacTb BHelWHero 3awutTHOro cos
nonunponuneHa 1 nep$opmrpoBaHHOW anioMUHMEBON GONbIM MPY MOMOLMN CheLuanbHOro
3aUMCTHOTO MHCTPYMEHTa Ha BClO rMMyObuHY cBapuBaHuA. Y6eauTbCa B TOM, 4TOo rabaputHble
pa3mepbl 3a4MLLEHHOMO yyacTKa AaHHOW TPyObl COOTBETCTBYIOT 3HAauYeHWAM, NPUBELEHHbIM B
Tabnuue 5 HacToALEero PyKoBOACTBA.

L

TwaTenbHO OUNCTUTL OT MbUIW, TPA3U U KMPa CBapMBaAEMBbIA Y4aCTOK HAaNoOpHOM Tpy6bl 1 coeu-

HUTeNbHOWN feTanu.

10) KoHel HanopHoM NonunponuieHoBo TPyObl MOCTENEHHO BCTaBUTb B MMIIb3y HarpeBaTeslbHOro
YCTPOMNCTBA A0 OTMEUYEHHO ry6UHbI CBaprBaHus, a pacTpyb coegnHUTENbHONM AeTany HacaguTb
Ha JOpPH HarpeBaTenbHOro ycTporcTea. Bo Bpema gaHHOro npouecca 3anpeliaerca BpalleHue
HanopHou Tpy6bl UNK coeanHUTENbHOI AeTany OTHOCUTENBHO OCK.

11) Boigep»kaTb Bpemsa HarpeBa, KOTopoe npueeaeHo B Tabnuue 20 HacToALLEro pyKOBOACTBA.

12) CHATb HamopHyto TPyby M coeamMHUTENbHY AeTanb C HacafoK. bbictpo 6e3 BpaliaTenbHbIX

[BVIKEHUI BCTaBUTb HarpeTyto HanopHyto Tpyby B pacTpyb HarpeTon coeanHUTENbHON AeTanu Ha

OoTMeuYeHHY!o rnybrHy cBapuBaHmA. BOKpyr cBapriBaemoro LwBea AomKHO 06pa30BaTbCA yToNLLeH e.
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MpoBepnTb COOCHOCTb HAMOpHOW TPybbl U coefuHWUTENbHOW feTanu. 3aduKcMpoBaTb faHHOe
coeAvHEHME 3a BpeMs YacTUYHOro OCTblBaHUA MaTepuana (NpubnusuTenbHo B TeueHue 30 ¢).
OxnagnTb NONYyYEHHOE COefiMHEHNE eCTECTBEHHBIM NMyTEM.

Mocne Kaxgon cBapKku HeobXxofgrMa OUYMCTKa Pabourx MOBEPXHOCTEN MMb3bl U AOPHA HarpeBa-
TeNIbHOro YCTPOWCTBA OT HaNMMLWero MaTepurana.

TABJIMLIA 20
Am:;::',::;;ﬁém, Ty6uHa Bpems:) Texm::mrvmecxaﬂ oxn:)z:::un”,
m cBapMBaHuA, MM  HarpeBa',c. nmaysa® He 6onee, c. MV,
16 13 5 4 3
20 14 5 4 3
25 15 7 4 3
32 17 8 6 4
40 18 12 6 4
50 21 18 6 5
63 26 24 8 6
75 29 30 8 8
90 35 40 10 8
110 40 50 10 8

1) Bpems HarpeBa — Bpems, OTCUMTbIBAEMOE C MOMEHTa MOSIHON buKcauum HanopHol Tpy6bl v
COeAVHNTENbHON AeTanu B pabounx snemeHTax 31eKTPOCBapOYHOro anmnapara.

2) TexHonornyeckas nay3sa — Bpemsa nocne CHATUNA onaBfeHHON Hal'lOpHOIh pr6b| 1 OnfiaBfieHHOM
coelHNTENbHOW AeTanu C S1EKTPOCBAapPOYHOro annaparta 4O MOMEHTa X COEANHEHUA.

3) Bpema oxnaxaeHua — nepuog nocsie COeUHEHNA OMNJaBIeHHO HaMOPHOW TPYObI C ONNaBNEHHON
COeAVHUTENbHON eTanblo, B TEUEHKEe KOTOPOro 3anpeLyaeTca NpuKnaabisaTh lobble MOHTaXKHbIe
YCUSINA K JAHHOMY COefIHEHMIO.
MOHTAX NP HU3KUX

TEMMEPATYPAX OKPYXAIOLLIE
CPEAbI CJIEQAYET NPOBOAUTD

Mpu TemnepaType OKpyKatoLel cpeabl HUxe +5°C Bpems Harpesa CriegyeT yBenm4rBatb Ha 50%.
Mpu BbINOAHEHNW ONepPaLn «Harpes» He JOMYCKAeTCA OTKIOHEHWE OCEBOW SIMHWN HAaMOPHOW Nou-

C YBEJINYEHVIEM BPEMEHM
NPONUAEHOBON TPY6bI OT OCEBON INHNM HAarpeBaTeNbHOro YCTPOICTBa Gosee ueM Ha 3°. HATPEBA AETAJIEV!

HO HE NOBbILIEHVEM
Mpw cBapke HanMoOPHbIX MOMNPONUIEHOBLIX TPYO HapyHbIM AnameTpom Gonee 40 MM creayeT nc- TEMMEPATYPbI
Monb30BaTh CrelnabHble NPUCNocobneHna (KOHAYKTOPbI) AN1A LEHTPOBKM AaHHbIX TPY6 C coeanHI- HA CBAPOYHOM ATMAPATE!

TeNnbHbIMW AeTalIAMN.

Bbicokas NPoOn3BOANTENIbHOCTb N KadyeCTBO CBAPKW HaMOPHbIX NOAMMNPONUMIEHOBDBIX pr6 601b-
Loro agnameTpa Mmoryrt ObITb [OCTUTHYTbI NPU NCMOJIb30BaHUN 3NEKTPOCBAPOYHOIo CTaHKa B3aMeH

SJIEKTPOCBAPOYHOro annaparta.
TPEBOBAHUA K BHELUHEMY

BHewHMI BMA cBapHbIX COeAVHEHWNI [ONXKeH YAOBNETBOPATL CliefyloWwmm TpeboBaHNAM: BUAY CBAPHbIX COEAVHEHUN

¢ OTK/IOHEHNE MeXAY OCEBbIMU INHUAMN HanopH0|7| pr6bl 1 cCoeAUHUTENbHON AeTann B mecTe
CTblKa He AO/TIKHO NpeBbIlaTb 3%

+ Hapy»kKHasA NOBEPXHOCTb COeAVHUTENBHOW feTanu, CBapeHHOI C HaNMOPHO TPY6OI, He AOMKHa
MMeTb TPEeLVH, CKNafoK Unv apyrux 4edeKToB, Bbi3BaHHbIX NEPerpeBomM faHHON AeTany;

+ Y KPOMKM pacTpyba coeiHUTENbHOWN AeTanu, CBaPEHHO C HaNopHO TPy6oiA, JOMKeH ObiTb
BUAEH CMIOLWHOW (MO BCel OKPYXKHOCTY) BanviK OMaBNeHHOro MaTepurarna, Ciierka BbiCTynaloLwuii
3a TOpLIeBYIO NMOBEPXHOCTb JaHHON feTanu.

Bo3morkHble fiedeKTbl CBapHbIX COEAVHEHNIA U MPUYMHBI X BO3HUKHOBEHWA NpUBeeHbl B Tabnuue 21.

HEISSKRAFT H(® 51

QUALITY IN DETAIL



mmmmm PR-R | Tpy6onpoBofHas cuctema 13 NofvMnponuieHa paHaoMcononmmepa

TABJINLA 21

HAPYLIEHMWE TEXHONOTUU
CBAPKU MPUBOAUT
K BEQEKTAM CBAPHbIX
COEAVIHEHMN,
ABMOCNEACTBUN —
K HAPYLUEHUIO PABOTbI
CUCTEMbI

HenpaswnbHoe o6pa3o-

BaHMe rpaTa npu ceapke. CBepXBbICOKas TemrnepaTypa Harpesa

= | Il lpaT oTAeneH oT cBap- CMeHHBbIX Hacafiok. HegonycTumble npeBbiLe-
| ] HOTO LIBa, OTCYTCTBYET HWA BpeMeHW Harpesa Matepuvana. M3nuwHas

C OAHOW 1NN € 06emnx LJIMHA CMEHHbIX HacaloK

CTOPOH COoeAnHEHMA

Cnoucrtas popma rpata  3arpsisHeHMe CBapuBaEMbIX MOBEPXHOCTEN.

)
=i§! zt’ WY ero OTCyTCTBME HekauecTeeHHas 06paboTKa CBapBaeMbIX
{ , (B yacTvi M no Bcen noBepxHocTel. 3aBblleHHas Temnepatypa

JJIMHE CBApHOTO LLIBA) HarpeBa CMeHHbIX HaCafoK

OTK/NOHEHUE MEXAY

OCEBbIMU INHNAMUW TPYBbI
N ®UTUHTA B MECTE CTbIKA
HE A OJTXXHO BbiTb BOJIEE 3°

HenpaBunbHasA CTbIKOB-
Ka B pesynbTate gedop-
MaLuy HaMnopPHOM TPyo6bI.
Nedopmaums, oBasb-
HOCTb KOHL|a HarnopHo
TPy6bl UK GUTHHra
nocne cBapku

HenpasunbHas ¢uKkcauma HanopHo Tpy6bl
1 puTMHra. HencnpaBHOCTb 3aXKMMHOTO
npucnocobnexus. bonbLas 0BanbHOCTb Ha-
NMopHoW Tpy6bl nn pactTpyba GuUTUHra

Hanuuve yapanvH 1 Hagpe3oB Ha NoBepx-
HOCTW HanopHoW Tpy6bl. MpeBbiweHNs

==z = a3MepoB AOMYCKOB HapYyXHOro AvameTpa
O6pa3zoBaHuWe NycToT B P peloierny Py e P
==qj=== HanopHoW Tpy6bl nnu pactpyba duTuHra.
L - , CBapHOM COefJMHEHNM

HenpaBunbHaa MexaHnyeckas obpaboTka
HanopHoii Tpy6bl. HanopHas Tpy6a He cLeH-
TpUpoBaHa B pacTpy6e dbutnHra
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Tpy6onpoBoAHasa cMcTema U3 NOANMpPONUIeHa paHgomcononmepa | PR-R

MPOOOJTKEHWE TABJTNLIbI 21

lpeBbilleHne ycnnuna ckatmsa cTbika (Upes-
MEPHO CUMbHbIN BABUI HAaNOPHOW TPYObl

B pacTpy6 ¢uTnHra). CBapvBaHue TOHKO-
CTEHHOW HanopHoW Tpy6bl. MpeBbilueHve
BPeMeHM HarpeBa maTepuana. [pesbiweHne
paboueil TemnepaTypbl cBaprBaHua. Cimiu-
KOM BbICOKOE 3HaueHue TeKy4ecTu pacnniasa
MaTepuana HanopHom Tpy6bl

PR 722224

ANNNANNN
T!' 3ay»KeHHOoe nonepeyHoe

_ - — ] ceyeHune HanopHoW Tpy-
6bl B MeCTe CBapKM

SN 727723

NNNSY

MocnenoBaTeNbHOCTb BbIMOIHEHUA ONepaLuid Npy BBaprBaHUM NaTpy6Ka CoeMHUTENbHO feTanu
B CTEHKY HanopHoW TPyObl aHanorMyHa NprBeAeHHO Bblille, 33 UCKTIOYEHEM BbINOAHEHNUA JOMON-
HUTEeNIbHOW onepauun — Bblpe3aHus dpe3oit 0TBEPCTUA B CTEHKE AaHHOM TPyOb.

019 TOPLIEBOV CBAPKU
TopueBaa cBapKa npefHa3HayeHa [ANA COedVHEHMA HaMoPHbIX MOAUNPONMIEHOBbIX pr6 TPYB EONbLUINX AMAMETPOB
6onbluoro AnameTpa BCTbIK. HEOBXOAUMA CBAPO4YHAA
MALLUHA

O6opynoBaHue ANA CBapKM HAMOPHLIX MOAUMPONUIEHOBLIX TPYO BCTbIK [OMKHO COAEpKaTb
cnepyioLyie OCHOBHbIE KOMMOHEHTbI:

+ OVCKOBBIN HarpeBaTenb;
+ dppe3sy ana o6paboTKM TOPLOB HAMOPHbIX NOANMPONUAEHOBbIX TPYO;
+ HanpaBnAoLLMNE, 33XKUMbl U NMPVKUMDI;

« YCTPOMCTBA perynnpoBaHusa paboyeii TeMnepaTtypbl U yCUNWA NPUXKUMA,
a TaKXKe KOHTPONA BPeMeHW Harpesa, NPUX1MMa 1 oxaxaeHus.

MpoLecc TopLeBoit CBapKy BKOYAET:
+ YCTAHOBKY Ha CBapOYHbIV arperat HanopHbIX MOAUMPONUIEHOBbIX TPY6;

KOHTPOJIb COOCHOCTY CBAapUBAEMbIX HAMOPHbIX NMONMPONUIEHOBBIX TPYO;

YCTaHOBKY ppe3bl Ha CBapOYHbIN arperar;

BblPaBHMBaHMe TOPLOB HaMOPHbIX NOAMMPONUAEHOBbIX TPY6 Npu nomoLmn dpesbi;

yAaneHue CTPpyXKu, 3ayceHel n 3arpﬂ3HEHV|l7l;

0663)KVIpVIBaHVIe TOPUOB HaNOPHbIX nONUNpPoOnNUIeHOBbIX pr6;

YCTaHOBKY ANCKOBOrO HarpeBaTtesns (CBapoYHOro 3epkana),
HarpeToro fo paboyeii Temnepatypbl +260°C;

npuxaTne CBapoOYHOro 3epKara TopLammn HarnopHbIX MOAUNPONUIEHOBbIX TPY6;

CHXKeHWe daBlieHnA NPrXKNMa 1N Harpes MaTeprana B 06M1acTu CTbIKa;

yhaneHne CBapO4HOro 3epkana 13 30Hbl CBapkn 1 coegnHeHne
OonJiaBJIEHHbIX TOPLLOB HAaMOPHbIX NOANNPONNIIEHOBbIX pr6 noa AaBneHunem.
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3NIEKTPOCBAPHbIE MY®TbI
No3BONAIOT OCYLLECTBAATb
CBAPKY PP-R TPYB

B TPYAHOAOCTYMHbIX
MECTAX

AnA CBAPKU C NPUMEHEHUEM
BBAPHbIX CEAEJ1 HEOBXOAMbI
CNEUUANbHBIE HACAOKIN
ANA CBAPOYHOIO AMMAPATA
W CBEPJIO

KauecTBO cBapvBaemMoro LiBa 3aBUCKT OT:
¢ COCTOAHMA pa6oqu I'IOBerHOCTeIh CBapPOYHOro 3epkKana;

+ TOUHOCTY HACTPOVKM W MOAAEPKaHUA 3afaHHbIX 3HadeHuii paboyeit TemnepaTypbl CBApPOUHOroO
3epKasna, AaBAeHUi MPUKMMA N BPeMeHW BbIGEPXKKM B Kaxaon dase npoLiecca TopLesoi CBapKu.

B npouecce TopLeBol CBapKu He AOMYCKaeTCA CoefiMHEHME HaMOPHbIX MOIMNPONUIEHOBBIX TPY6 C
pPa3HOM TONLWMNHON CTEHKN.

CBapkKa C NpYMeHeHNeM 3NeKTPOCBapHbIX My T NCMONb3YeTcs A COeAUHEHNSA HAMOPHbIX NOAMMPO-
MUIEHOBBIX TPY6 B HEAOCTYMHBIX UM TPYAHOZOCTYMHbIX MeCTaX, Kora HeT BO3MOMXHOCTM UCMOMb30BaTb
3/1EKTPOCBAPOYHbIV anmnapaT CO CMEHHbIMY HacaZKamu.

Mpovuecc cBapKy C NPUMEHEHUEM 3NEKTPOCBAPHBIX MydT BKIIOYAET:
+ OUMCTKY KOHLIOB HAaMOPHbIX MOAVMPONMUAEHOBbIX TPYO OT MbIAN 1 IPA3U CMMPTOBLIM PAaCTBOPOM;

+ YCTAHOBKY KOHLIOB HamMOPHbIX MOMUMPONUAEHOBBIX TPY6 B TENO 31eKTPOCBapHON MydTbl U mX
duKcaumio Ha Bpema CBapKK;

+ MOACOEANHEHME 3NIEKTPOCBAPHO MydPTbl K CBAPOYHOMY annapary;

+ MOAKJIOUEHVE CBAPOYHOTO anmnaparta K 3M1eKTPOCeTU U 3afaHne NPOAOCIKUTENbHOCTU Harpesa
371eKTpoCcBapHoO MydpTbl;

« MYCK 3N1eKTPOCBapOYHOro annapara;
+ OXJTaXKAEHME N1eMEHTOB CBAPKU;

+ OTKJIIOYEHUE IEKTPOCBAPHOI MydTbl OT CBAPOYHOrO annaparTa.

OCHOBHbIM HE,OCTAaTKOM AAHHOTO BI1AA CBAPKY ABMAETCA BbICOKas CTOVMOCTb SIEKTPOCBAPHbIX MyT.

CoefiHeHWe HamnopHbIX TPY6 U3 nonnnponuneHa paHAOMCONoNMMepa C MeTananyeckumm Tpybamu,
o6opynoBaHuem 1 BogopasbopHoi apmMaTypoii crefyeT Npou3BOAUTb MPU MOMOLLY KOMOVHUPOBaH-
HbIX UM 6ypTOBbIX GUTUHIOB. KOMOUHMPOBAHHBIN GUTVHT C BBAPHOW MeTanIMyeckon BCTaBKOW, Kak
npaBuWIIo, CBAPVBAETCA C HAMOPHOW NOANNPONUIEHOBO TPY6OI, a danbLeBbl BypT Nocne ycTaHoB-
KW Ha Hero Hak1AHOWM raiku unu ceobogHoro dpraHLa CcBapMBaeTCA C COeAVHUTENBHON AeTanblo (Myd-
TOW, TPOMHMKOM U T.4.). B MecTax Takmx MexaHUYeCcKmx cCoearHeHN He AoMnyCcKaeTcAa BO3HNKHOBEHMA
nornepeyHbIX N NPOLOSIbHbIX HAMPAXKEHWA.

anIKJ'Ia,ElbIBaEMOE ycnnune npu coeguHeHnn metaninvyeckmnx pr6 C pe3b6OBbIMVI 3aknagHbiMmu ane-
MeHTaMn CoeVNHUTENTIbHbIX ﬂ,eTaJ’IEVI 13 nonunnponuneHa paHgomcononmmepa He AOI>KHO Bbi3blBaTb
pa3pylweHne nocnegqHux. C sTom Lenblo pekomeHayeTca Ncnonb3oBaTtb AMHaMOMETPUYeCKme raey-
Hbl€ KNKYK C perynmpyemMmbimMm yCUNINeEM 3aTAXKKN.

CoepunHeHusa Y4YaCTKOB HanMopHbIX nonMnponmneHoBbIX pr6, Tpe6y|ou.u/|x B npouecce skcnayataunmn
I'IepI/IO,D.I/I‘-{ECKOVI pa36opK|/| Mnn 3amMeHbl, AOJIXKHbI NpefycMaTpmBaTbCA Ha d)naHuax NN HakKNaHbIX
ravkax. I'IpM 3TOM ra6apv|Tb| M Macca aHHbIX Y4aCTKOB JONKHbI MPUHNUMATbCA U3 YCNTOBUA BO3MOX-
HOCTUN yno6Horo npoesefeHNA PEMOHTHbIX pa60T M NCNoNib30BaHMA 3KCN/lyaTalyMOHHbIX NOAbEMHO-
TPAHCMOPTHbLIX MEXaHU3MOB.

CBapKa C NpyMeHeHneM BBApPHbIX ceaen 1cnosiblyeTca npnu MOHTa<e KO)'IJ'IGKTOpHOI7I pa3BogKkun
mnn npun HeobXxoANMOCTY CO3AaHMA AOMNONHUTENbHbBIX OTBETBIEHWIA HA FOTOBOM pr6onpOBone. Nc-
NoNb30BaHME BBaPHbIX cénen No3BonAeT 3HaUNTeNIbHO SKOHOMUTb Ha BpemMeHn n matepuane.

nOCﬂe,D,OBaTeJ'IbHOCTb BbIMOTHEHNA onepaLum?l npn NpuMeHeHNN BBapHbIX cénen:

+ HaHeCTU Ha Tpyby OCeBYI0 NUHMIO KapaHAALLIOM [ LeHTpauun céaen;

npocBepnnTb CTeHKy Tpyobl dpesoii. (Mpu ncnonb3osaHum Tpy6 KraftStabi Heobxopgumo ypanutb
OCTaBLUMICA Ha MPOCBEPSIEHHOM OTBEPCTUM aNlOMUHMI C MOMOLLbIO MHCTPYMEHTa A CHATUA dackn);

YCTAaHOBUTb U 3aKpennTb Hacaakn ANA CBapKW BBAaPHbIX cénen Ha 2JIEKTPOCBAPOYHOM annapare;

HarpeTb CBapOYHUK A0 TemnepaTtypbl 260°C;

BCTaBUTb HarpeBaTesibHbIi WTYLEP WHCTPYMEHTA ANS BBAPHOrO CeAsfia B OTBEPCTUE CTEHKU Mia-
CTMKOBOW TPY6bl, a WTYLIep BBAPHOIo Cefifla B HarpeBaTesibHyto rfb3y. BaxHO coBMecTUTb popmy
cegna ¢ GopMoi HarpeBaTeNbHOrO IEMEHTa;

13BNeYb CBapOUHbIV Npubop;

LWITYLep BBapHOro cefna 6bICTPO BCTaBUTb B HarpeToe oTBepcTue. 3aTeM cefsio crefyeTt TOYHO U
NIOTHO, He BPaLLas, NPWXaTb K HarpeTol Hapy»KHOW NOBEPXHOCTM TPYObl. Prcku Ha BBapHOM cefl-
ne [OMKHbI ObITb NepreHaNKYNAPHbI OCK TPYObI;

BBAPHOE CEANO0 HEMOABWMXKHO GMKCMpyeTca Ha Tpy6e B TedeHune 15 cek.;

nocne 10 MUHYT OCTbIBaHWA COEANHEHNE MOXHO NOABEPraTb NOAHOM Harpy3ke. COOTBETCTBYOLAnN
Tpy6a OTBETBNEHUA BBapuBaeTcA B MydTy 06bluHbIM cnocobom. bnarogaps cBapke BBapHOro cef-
Na C Hapy»HOW NOBEPXHOCTbIO TPYObl 1 CTEHKOMN TPY6bl, COEAMHEHNE BOCTATAeT MAKCUMasbHOM
CTabUNbHOCTY, ABNAACH anbTePHATUBOW /18 TPOMHMKOB (pacnpeaenvtenen).
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4.5. MOHTAX TEM/1I0BOW M30MALNN
HAMOPHbIX NOJIUMPOTMAJIEHOBbIX
TPYBOINPOBOOOB

Ona TennoBoW M30MAUMM HaMOPHLIX TPY6 M3 MonuMponuiaeHa paHZomcononumepa Havbonee
BbIFOHO MPUYMEHATb TEMIOM30/MPYIOLLME TPYOHbIE 060/I0UKM U3 BCMEHEHHBIX MONIMMEPHbIX MaTePHanoB.
Hanbonee npocToii KOHCTPYKLMeR ABNAETCA Tennousonauma B Buge Tpybbl C MPOAOSbHBIM HapPYKHbIM
Happe3om nnm 6e3 Hero.

Mpw BbINOAHEHWN TENNON30NALMI HOBbIX HAMOPHbIX TPY6ONPOBOAOB TEMIOM30IALMOHHBIE 060I0UKN BO
BPEMS MOHTAXHbIX PAabOT HafeBalOTCA Ha HUX. [py HEOBXOAMMOCTI TEMNOU30AALMN CMOHTUPOBAHHOTO
HarnopHoro TpybonpoBoaa 06OMOYKa U3 BCMEHEHHOrO MOSIMMEPHOrO MaTepuarna paspesaerca Mo
umMetoLemycsi Hagpesy. [ins obecrneyeHuns LenoCcTHOCTU TEMIOV30MALMOHHON 0600UYKM BCE WBbI U
Hagpesbl NPUKNENBAOTCA CreuranbHbiM KNeem 1 JONONHUTENbHO 3allMLLaloTCA CaMOoKeloLwenca
NEHTON-CKOTYEM.

B pApe cny4vyaes yﬂ,O6CTBO N NErkoCTb MOHTaXa TENJION30NUNPYIOLLNX pr6HbIX obonouek obecneunBaet
npuKneeHHaAa NpoAosibHaA MNylacTMacCoBaA 3aCTeXKa.

4.6. CMbITAHMSA HAMOPHbIX TPYBOMNMPOBOOB
OABJTEHVEM

HanopHble TpybonpoBofbl BHYTPEHHUX CUCTEM BOLOCHAOMEHWS M OTOMEHWS 3fhaHUi, a Takke
TEXHOMOrMYecK/e TPYOOMpPOBOAbl MOCNE OKOHUAHUA MOHTAXHbIX PaboT AOMKHbI ObiTb WCMbITaHbI
MMAPOCTAaTUYECKUM VI MAHOMETPUYECKUM (MHEBMATMUYECKMM) METOZOM ABaXAbl (NpeaBapuvtesibHoe
M OKOHYaTellbHoe WCMbiTaHus) ¢ cobrniogeHrem TpeboaHuin FOCT 24054-80, FOCT 25136-82, CIl
73.13330.2012, CHwuI1 3.05.05-84, CH 478-80, CH 550-82, CI140-101-96 n CI140-102-2000.

BenmurHy npo6HOro faBneHrs B HaNMOPHOM TPYOOMNpPOBOAE BHYTPEHHUX CUCTEM XONOLHOTO, FOpAYEero
BOAOCHAOXeHWA 1NV OTOMMEHNA 3[aHUIA NPY MMAPOCTaTUYECKOM METOAE UCMbITaHWA cieayeT NPUHUMaTh
paBHoOM 1,5 N36bITOYHOrO Paboyero faBieHUs B COOTBETCTBUM C TpebosaHuamm CIM 73.13330.2012.

5. TPEBOBAHUA MO TEXHUKE
BE3ONMACHOCTU MNP MOHTAME
HAMOPHbIX TPYBOIPOBOOB,
N3TOTOBJEHHBIX U3 TIOTTANPOTAJIEHA

PAHOOMCONOJIMMEPA PP-R N PP-RCT

Mpn npovi3BofcTBe PAabOT MO MOHTaXy HaAMOPHbIX TPY6 U3 MOAUMPONWIEHa paHAOMCONonMMepa
Heobxoammo cobntogatb oblme TpebosaHma CHulM 11I-4-80*.

K npoun3BoAcTBy paboT MO MOHTaXy 1 CBapKe HamMoPHbIX NOAMMPONMIEHOBbIX TPYO AOMYCKAOTCA NnLa,
Jgocturwve 18 fet, npoluealume MegULMHCKOe OCBUAETENbCTBOBAHYE, CreLmanbHOe TeOpeTNYeckoe 1
MpaKTyeckoe oByUeHyie, a TaKKe BBOAHbIN MHCTPYKTaX MO TEXHMKE 6e30MacHOCTV Ha paboyem mecTe.
HanopHble nonunponuieHosble Tpy6bl B MPOLIECCE XPAHEHWIS 1 MOHTAXa He BbIAENAIOT B OKPY»KaOLLYIO
Cpeny TOKCUYHbIX BELIECTB 1 HE OKAa3blBAKOT BMAHUA Ha OPraHM3M YefoBeKa Npu HEMocpeacTBEHHOM
KoHTakTe. PaboTa ¢ faHHbIMK TPy6amMu He TpebyeT 0cobbIix Mep 6e30MacHOCTM.

CBapKy HaMOpPHbIX pr6 n3 nonunnponunneHa paHapomcononnmepa cniegyet nponssoanTb B NPOBETPU-
BaeMOM nomeueHnun.

I'IpV| MOHTae HaNnOpPHbIX NONNPONNNEHOBbIX pr6 3anpelwlaeTca NPUCIOHATb K HUM necTHuMUbl 1
CTPEMAHKHN, XOAUTb NO AaHHbIM prﬁaM. 3al'lp6LL|,aETCﬂ 06CTyKI/IBaTb AaHHble pr6bl MONOTKOM 1 OT-
TArMBaTb UX OT CTPOUTEJIbHbIX KOHCprKLl,VII;I.

MpU KOHTaKTe C OTKPbLITHIM OrHEM MaTepuasl HamopHbIX MOMMPONMUIEHOBLIX TPY6 rOPUT KOMTALMM
njameHem ¢ 06pa3oBaHVeM PACnnaBa v BbiAENEHVEM YIMEKMCIONO rasa, NapoB BOAbl, HEMpeaesbHbIX
YrneBofOPOAOB 1 ra3006pasHbIX MPOAYKTOB.

BEJINMUHA NCMBITATEJIBHOIO

AABJIEHMA AONIKHA
MPEBbILWATb PABOYEE
OABJIEHME B 1,5 PA3A
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MPABWUJIA TPAHCMOPTUPOBKM,
XPAHEHUA N MOHTAMA
NOJIMNPONMUNEHOBDLIX TPYB

Mpu paboTe C HaNOPHbLIMU NMOANMPONUAEHOBBIMM TPy6amm crieflyeT cobniofaTe NpaBua NoXapHOM
6e3onacHocTy. B ciyuae BO3HMKHOBEHUA MoXapa M BO3ropaHus faHHbIX TPy6 X cnegyeT TyWwnTb
No6bIMU CPEeACTBaMY MOXKaPOTYLLeHUA (BOLOW, NECKOM WM OFHeTywuTenammu noboro Tuna). Ona
3alWUTbl OT MPOAYKTOB rOpeHUs cleayeT NPUMEHATb M30NMPYIoLLiMe NPOTUBOrasbl NI06Oro Tna unu
dunbTpyloLMe NPOTUBOrasbl.

Mpwu paboTe ¢ HarpeBaTe/IbHbIM CBaPOUYHBIM annapaTom crieflyeT cobnoAaTb NpaBuia paboTsl € nek-
TPOVHCTPYMEHTOM.

Heo6x01MMO NPOBOANUTL OCMOTP M KOHTPOJIb CBAPOYHOTO 060PYAOBaHNSA, @ TaKXKe N30MALMN SeK-
TPOMNPOBOAOK, PaboTbl YCTPONCTB A1 MEXaHNUYECKOM 06PabOTKM KOHLOB U TOPLOB HAMOPHbIX MO-
AUNPONUIEHOBbIX TPY6. Pe3ynbTaThl MPOBEPKY AOMKHBI COOTBETCTBOBATH MACMOPTHLIM AAHHbBIM Ha
JaHHoe obopynoBaHue.

TexXHUYECKNI OCMOTP SNEKTPOVHCTPYMEHTa ClIeAyeT NPOV3BOAUTL HE Pexe, YeM OfVH Pa3 B Mecsl C
pervicTpauvelt pesynsTaToB NMPOBEPKM B >KypHare Npov3BoACTBa PaboT.

6. TPAHCTTIOPTUPOBAHNE

N XPAHEHWE HATTOPHbIX
TPYBOINPOBOLOB, N3IOTOBJIEHHbIX
N3 TTONTNMPONMUITEHA
PAHOOMCONOJIUMEPA

HanopHble TpyGbl U coeguHUTENbHbIE AETaNN U3 MOAUMPONMIEHA PAaHAOMCOMNONMMEPa NepPeBo3AT flio-
6bIM BMOOM TPAHCMOPTa B COOTBETCTBMM C MPABUIaM/ MEPEBO3KN FPY30B, TEXHUUECKUMI YCTIOBUAMU
MOrpy3KN 1 KpenneHus rpy3oB, AENCTBYIOWYMA Ha AaHHOM BUAE TPAHCMOPTA, @ TakkKe TEXHWNYECKUMM
Tpe6oBaHWAMY MOCTaBLUMKA MPY YCIOBUM obecneyeHns mep no NpeaynpeaeHuio MexaHNIYeckyx no-
BPEXAEHNI rpy3a.

TpaHCNopTUPOBaHMe HAMOPHBIX MONMMPONUIEHOBbIX TPYO CriegyeT NPOV3BOAUTL C MaKCMMaTbHbIM UC-
NoMb30BaHNEM BMECTVMOCTY TPaHCMOPTHOTO CpeAcTBa. [py nepeBo3Ke AaHHbIX TPY6 BbicoTa WTabens He
[O/MKHA MPEBbILLIATH 2 M, @ ANIMHA CBELUMBAIOLLMXCA KOHLIOB TPY6 A0MKHa BbITb He 6onee 1 M.

HanopHble Tpy6bl 11 COeaMHUTENbBHbIE AETaNN 13 NOAMMPONIEHa PaHLOMCOMOMMEPA NPU TPAHCMOPTU-
poBaHMK, NMorpy3Ke 1 pasrpyske Heobxoaumo obeperaTb OT YAAPOB U MEXaHWUUECKUX Harpy30K, a UX No-
BEPXHOCTY OT HaHECEeHA LapanviH.

Mpu nepeBo3Ke 1 XPaHEHNW HaMOPHbIE NONMNPONIIEHOBbIE TPYObI BO U36exaHne 1X NOBpeXAeHUA He-
06XOAVMO YKNaAbIBaTb Ha POBHYHO NMOBEPXHOCTb, MPEAOXPAHAA OT OCTPbIX METAIINYECKUX YITIOB, BbICTY-
MOB 1 HEPOBHOCTEN.

TpaHcnopTUpoBaHMe, NOrpy3Ka 1 Pasrpy3Ka HaMopPHbIX TPY6 1 COEAMHUTENbHBIX AETaNeN 13 NOAUNPONY-
NIeHa PaHAOMCOMONIMMEPA NPU MUHYCOBbIX TEMMEPATYPaxX Hapy»KHOTO BO3AyXa MPOU3BOAWTCA B YNaKo-
BaHHOM COCTOAHWN Mpu cObIofAEHUM 0COObIX MeP MPEAOCTOPOXHOCTY (3aMnpeLLaeTcs copacbiBaHvie aH-
HbIX TPY6 C TPAHCMOPTHbBIX CPEACTB WM CBOOOAHOE CKATbIBAHME UX MO MOKaTaM; He A0MyCKaTCA yaapbl
Tpy6 OfiHa 0 APYrYIO, @ TaKXKe O TBepAble MPeAMETbI).

HanopHble Tpy6bl 1 coeanHUTENbHBIE AeTany 13 NOAUNPONMIEHa PaHAOMCOMONMEPa, AOCTaBNEHHbIe
Ha 06BEKT B 3MHee Bpems, Nepes NX MOHTaXKOM B 3AaHMAX AOSMKHBI ObITb NpeaBapuUTenbHO BbiaepKaHbl
Npu NONOXWTENbHON TeMnepaType He MeHee 2 u.

Hanoprle pr6bl N coegnHnTeNbHble AeTann ns nonnnponuneHa paHaoMcononumepa cnegyeT XpaHnTb
B HeoTanmBaemMbIX CKNaACKMX NOMELLEHNAX B YCITIOBUAX, NCKITIOYaOWMNX BEPOATHOCTb NX MEXaHNYECKNX
FIOBpE)K,D,EHI/IIZ, WIIN B OTaNfIMBaeMbIX CKNAACKUX MOMELLEHUAX He 6avike 1 M OT OTONUTENbHDBIX I'IpI/I60pOB.
OHW AOMKHbI BbITb 3aLLMLLEHDI OT BO3OENCTBUA NPAMbIX CONMHEYHbIX J'Iyl-leﬁ n aTMOCd)eprIX ocagkos. Oc-
HOBaHWe cneunanbHO OTBEAEHHDIX YHaCTKOB AN1A XpaHEHNA HaNOPHbIX NONNPONUIIEHOBbIX pr6 LOOJXKHO
6bITb CMIaHNPOBAHHbIM. XpaHeHme coeVHUTENbHbIX AeTanemn JOMKHO OCYLLECTBNATbCA TOJIbKO B YNMaKo-
BaHHOM BUAe.

B npepenax yyacTka XpaHeHus, a Tak»e 3a ero npefenamuv Ha paccToAHUM MeHee 5 M 3anpeliaeTcs
npoBefeHne ra3oaNekTPOCBaPOUHbIX 1 APYTX OFHEBbIX PaboT.

B cootBetctBUM € FTOCT 32415-2013 rapaHTWHbIA CPOK XPaHEHWSA HAaMOPHbIX TPYO 1 COeAVHUTENBHBIX AeTa-
new, N3roToBNEHHbIX 13 NOANNPONMIEHa PaHAOMCOMOIMMEPA, COCTABIIAET 2 FOAA CO [HA X N3TOTOBIEHVA.

56 HEISSKRAFT H(®

QUALITY IN DETAIL

Cuctema Heisskraft-therm

KaTanor npoaykuum

HEISSKRAFT

QUALITY IN DETAIL
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COAEPXAHUE

NOJIMMPONMUNEHOBDIE TPYBbI

Tpy6a nonunponuneHosas KraftPipe (SDR 11) PN 10

Tpy6a nonunponuneHosas KraftPipe (SDR 6) PN 20

Tpy6a, nonunponuieHoBas apMUpoBaHHas antoMuHreBoii donbroi, KraftStabi (SDR 7,4)
Tpy6a nonvnponuneHoBas apMUpoBaHHas cTeknoBonokHowM, KraftFaser (SDR 7,4)

Tpy6a nonunponunieHoBas TEPMOCTabMIM3NPOBaHHaA CO CTEKIIOBOTOKHOM, FestFaser (SDR 6)

NONUMNPOMNUNEHOBbBIE ®UTUHIN
BBapHoe ceano

Mpobka c pe3bboii

KoneHo 45°

KoneHo 90°

KoneHo 45° BHyTpeHHee/Hapy»KHoe

KoneHo 90° BHyTpeHHee/HapyXHoe

KoneHo 90° nepexogHoe

KoneHo nepexopHoe ¢ Ni1acTMaccoBOW Hapy»KHOW pe3bboi
KpectoBunHa

MydTa

MydTa nepexogHas (BHyTPEHHAA/HapyKHasA)
MydTa nepexogHas

MNepekpewmBaHne

MNepekpelymBaHue pactpybHoe

[etna komneHcupytowasn

TponHUK

TpONHUK NepexoaHbIi

TponHWK yrnosom

OnaHueBbIn 6ypT-MydTa

OnaHueBbIn 6ypT

Konnektop nonnnponuieHoBbin

3arnywka

3arnylwKa BHyTpeHHAA

3arnywKka c BO34yX0OTBOAUYNKOM
PacnpenenutenbHbIfi 610K C BHYyTPEHHUMU 3aryLLKamum

KOMBUHUPOBAHHbIE OUTUHTU

KoneHo 90° KoOMOUHVPOBaHHOE C BHYTPEHHEeN pe3bboi

KoneHo 90° ¢ HaKngHOW ramKkom

KoneHo 90° KoMBUHMPOBAHHOE C HapyXHOW Pe3bboin

KoneHo gBoliHoe HacTeHHOe 90° KOMOMHMPOBaHHOE C BHYTPEHHEe pe3bboi

KoneHo HacTeHHOoe 90° KOMOVMHUPOBaHHOE C BHYTPeHHe pe3bboii

KoneHo gBoiiHoe HacTeHHOoe 90° KOM6VHMPOBaHHOE C BHYTPeHHel pe3bboii (Mof rMncoKapToH)
KoneHo HacTeHHOe 90° KOMOVMHNPOBaHHOE C BHYTPEHHEN pe3b6oli (Mo FrMNcoKapToH)
MydTa KOMO6VHUPOBaHHaA pa3beMHas C BHYTpeHHel pe3bboi

MydTa KOMOVHUPOBaHHaA pasbeMHas C HapyHOW pe3bboi

MydTa KOMOVHUPOBaHHaA pa3beMHas C BHYTPeHHel pe3bboli (mog Tpyoy)

MydTa KOMOVHUPOBaHHaA pa3beMHas C Hapy»KHOW pe3bboli (Mo Tpyoy)

MydTa KOMO6VHMPOBaHHaA C BHYTPEHHe pe3bbon

HEISSKRAFT H(®

QUALITY IN DETAIL

60
60
60
60
61
61

61
61
62
62
62
63
63
63
64
64
64
65
65
65
66
66
66
67
67
68
68
68
69
69
69
70

70
70
70
71
71
71
72
72
72
73
73
73
74

My¢Ta KOMOMHNPOBaHHasA pa3bemMHas C BHyTpeHHel pe3bboii (nog Tpy6by) EKO
MydTa KOMOUHMPOBaHHAA pa3beMHas C Hapy»KHOW pe3bboli (nog Tpyby) EKO
MydTa KOMOMHNPOBaHHaA C METaNIMYECKON BCTaBKOW N HaKULHOW raikon
MydTa KOMOMHNPOBaHHaA C HAKMAHON rankom

MydTa KOMOMHMPOBaHHasA C Hapy»KHOW pe3bboi

HacTeHHbI TPOMHUK KOMBUHMPOBAHHbIV C BHYTPEHHE pe3bboi

MNepexoaHNK KOMOMHMPOBAHHDI C HAKUAHOW Faikown

Pa3bemHoe KOM6VHMpPOBaHHOE coeanHeHMe (Tpyba-Tpyba)

TpONHVK KOMOVMHMPOBaHHbIN C BHYTPEHHel pe3bboli

TpONHVK KOMOVHMPOBAHHbIN C HAPYXHOW pe3bboi

TPONHWK C HAKNAHOW rankom

BBapHoe cefino KOMO6VHUMPOBaHHOE C BHYTPeHHEel pe3bboi

Konnektop KOMO6VHMPOBaHHbIN

MydTa KOMOMHNPOBAHHasA C Pa3beMHbIM EBPOKOHYCOM C HAapYKHOW pe3bb0oi 1 BHYTPeHHel pe3bboi
OnaHel cTanbHoW Ansa 6ypT-mydTb

®naHey cTanbHoM (K dnaHUueBoMy BypTy)

3ANOPHO-PETYJIUPYIOLWAA APMATYPA

BeHTUNb paguaTopHbIi NIACTUKOBbIN C HAPYXHOW pe3bboi
BeHTUNb paguaTopHbI NIACTMKOBDIN YIIIOBOW C HAPYXKHOW pe3bbon
BeHTNNb NpoxoAHON NNacTMKOBbIN

KnanaH Laguna nop wrykatypky

KpaH wapoBon nnacTuKoBbIN

QunbTp ceTyaTbivi NNAaCTUKOBBIN

O6paTHbI KnanaH NnacTMKoBbIN

SJIEMEHTbI KPEMJIEHUA TPYBOMPOBOOA
Onopa

Onopa aBoHas

Onopa ¢ pemeLlKom

XOMyT MeTanInyecKu € Lypynom

XomyT meTannuueckuin 6e3 Wwypyna c raikon

XOMyT MeTaINYecKuin NoaBecHom 6e3 [P€3MHOBOIo YNIOTHEHNA

WHCTPYMEHTbI AJ11 MOHTAXKHbIX PABOT

KomnnekT ana ceapku

MexaHunyeckas cBapoyHas MaluviHa

3auncTHoe npucrocobneHve ana Tpy6 Stabi

Hacagkun K KoMnneKkTy AnAa CBapKu U MOHTa)a BBapHbIX ceaes
Hacapku K KoMNneKTy ana cBapku ¢ 6ontamm

CBeprio K KOMNIEKTY AJ1A CBapKu

HaTaxKHoW Koy € noacom

HoXXHuLibI

HoXHuLb! ycuneHHble

METAJUJIOMNOJIMMEPHbBIE TPYBbl, KOMIVIEKTYIOLWUE U KOJJTIEKTOPbDI

MepexofHNK KOMOMHNPOBAHHDBIN 0GXKVMHO NMOA METANNONOANMEPHYIO TPYOY

HEISSKRAFT

QUALITY IN DETAIL

74
74
75
75
75
76
76
76
77
77
77
78
78
78
79
79

79
79
80
80
80
81
81
81

82
82
82
82
83
83
83

84
84
84
84
85
85
85
86
86
86

87
87
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XonogHoe n ropavee
BOAOCHa0XeHne

(He 60nee 9 3Taxken),
TeXHUYecKune Tpy6onpoBoabl

TPYBA NONUMNPONMNEHOBAA
KRAFTPIPE (SDR11) PN 10

PN 10

+T max 50°C
+SDR 11

+a-0,15 mm/m-°C

XonogHoe n ropavee
BOAOCHabOXeHue,
TexXHu4Yeckue Tpy6onpoBoabl

TPYBA NOJIUNPONWIEHOBAA
KRAFTPIPE (SDR 6) PN 20

-PN 20

+ T max 70°C
+-SDR6

+a-0,15 mm/m-°C

OTonneHue, ropayee
BOAOCHabOXeHune,
XonogHoe BoAoCHabXeHue,
TexXHu4eckune
Tpy6onpoBoabl

TPYBA NONUMNPONWIEHOBASA,
APMNPOBAHHAA
ANNIOMUHUEBON ®ONbIon,
KRAFTSTABI (SDR 7,4)

+PN 20

»T max 90°C
-SDR7,4
+a-0,033 mm/m-°C

HEISSKRAFT H(®

QUALITY IN DETAIL

ApTuKyn

10120
10125
10132
10140
10150
10163
10175
10190
101110
101120
101125
101132
101140

10220
10225
10232
10240
10250
10263
10275
10290
102110
102120
102125
102132
102140

10320
10325
10332
10340
10350
10363
10375
10390
103110

Pasmep, D, mm

20x1,9
25x2,3
32x3,0
40x3,7
50x4,6
63x5,8
75x6,9
90x8,2
110x10
20x1,9
25x2,3
32x3,0
40x3,7

(2m)
(2m)
(2m)
(2m)

20x3,4

25x%4,2

32x54

40x6,7

50x8,3
63x10,5
75%12,5
90x15,0
110x18,3
20%x3,4(2m

25%x4,2 (

32%5,4 (
(

)

m)

)
40x6,7 (2 m)

2
2m
2m

20x2,8
25%3,5
32x4,4
40x5,5
50%6,9
63%8,6
75%10,3
90x12,3
110x15,1

KOn-BO
B yNakoBKe,
T,

100
60
40
24
16
12
8
4
4
50
30
20
12

100
60
40
24
16
12

50
30
20
12

100
100
40
40
20
20
20
12

OTonneHwue,

ropsauyee BOAOCHa6eHme,
XonogHoe BoAoCHabxeHue,
TeXHU4Yeckue Tpy6onpoBoabi

TPYBA NONUMNMPONMNEHOBAA,
APMUPOBAHHAA
CTEKJIOBOJIOKHOM,
KRAFTFASER (SDR 7,4)

PN 20

+ T max 90°C
-SDR 7,4
+a-0,04 mm/m-°C

OTonneHwue,

ropsauyee BOAOCHa6GKeHme,
XonogHoe BoAoCHabxeHue,
TexXHU4eckue Tpy6onpoBoabi

TPYBA NONNNPONUIIEHOBAA
TEPMOCTABUJIU3UPOBAH-
HAA CO CTEKJIOBOJIOKHOM
FESTFASER (SDR6)

«PN 25

+ T max 95°C

-SDR 6

+a-0,035 mm/m-°C

OTonneHwue,

ropsiyee BOAOCHa6xeHue,
XonogHoe BoAoCHabXxeHue,
TeXHU4Yeckue Tpy6onpoBoabl

BBAPHOE CEAJ1O

» Inametp ot 20 go 110 mm
+S-25

«PN 25

+ T max 90°C

MaTepuan nonaunponunneH

ApTukyn

10420
10425
10432
10440
10450
10463
10475
10490
104110
1040125
104120
104125
104132

130620
130625
130632
130640
130650
130663
130675
130690
1306110

20563
20575
20590
205110
2056340
2057540
2059040
20511040
20511050

20%2,8
25%3,5
32x4,4
40x5,5
50x6,9
63%8,6
75%x10,3
90x12,3
110x15,1
125%17,1

Pasmep, D, mm A

20%2,8 (2 m)
25%3,5 (2 m)
32%4,4 (2 m)

20x3,4
25x4,2
32x5,4
40x6,7
50x8,3
63x10,5
75%x12,5
90x15,0
110x18,3

63%32
75%32
90x32
110x32
63x%40
75%40
90x40
110x40
110x50

26
27
27
27
27
27
27
26
27

32
32
32

63 32
75 32
90 32

32 110 32

40
40
40

63 40
75 40
90 40

40 110 40
50 110 50

HEISSKRAFT

QUALITY IN DETAIL

Kon-Bo

B ynakoBKe,

LT,

100
60
40
24
16
12

50
30
20

100
60
40
24
16
12

50
50
50
50
50
50
50
50
50

HC
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mmmmm PR-R | nonunponuneHoBble GUTUHIK

nonunponuneHosble GUTUHI | PR-R  m—

XonopHoe n ropavee ANy iz e 100 XonopHoe n ropayee 2012120 BHYTpeHHee/ 1622 145 200
BOAOCHabXeHMe, BOAOCHabXeHue, HapyHoe 20
oTonneHue, y oTonneHue,
TexHn4yeckme L TeXHN4YecKmne
Tpy6onpoBoabl Tpy6onpoBopabi
B MPOBKA C PE3bBOI KOJIEHO 45° BHYTPEHHEE/
» Inametp ot 20 go 110 mm > HAPYKHOE
% .S-25 - Onametp ot 20 70 110 Mm
PN 25 +$-25
= 77777777%7 T max 90°C < +PN 25
T - T max 90°C
MaTepuan nonumnponuneH A
B MaTepuan nonaunponunneH
A
‘ XonopHoe n ropsavee 2012020 20 5 2 200 XonopHoe u ropsavee ANTIAY A DR 0
BoAlOCHa6XeHNe, 2012025 25 17,5 23,5 100 BoAloCcHabxeHne, 2011125 25 165 30 17 100
! oTonneHue, | oTonneHue,
TexHunueckKkune 2012032 32 185 26 50 TexHnuyeckKkune
Tpy6onpoBogbi 2012040 40 21,5 31 30 B Tpy6onpoBopabi
KOJIEHO 45° 201050 50 245 36 20 KOJNEHO 90° BHYTPEHHEE/
- AnameTp ot 20 70 110 MM 201063 63 284 424 10 HAPY>KHOE
+S-25 201075 75 31 49 2 « inametp ot 20 fo 110 mm
D
i PN 25 201090 90 35 56 1 ) i 1:1 255
N w « T max 90°C :
® 20120110 110 39 65 1
} +T max 90°C
MaTtepuan nonaunponuneH
MaTepuan nonaunponunneH
v
XonoaHoe u ropavee 2011020 20 15 26 200 XonopHoe 1 ropavee 201122520 25x20 165 30 20 100
BOAOCHaGXeHue, 2011025 25 16,5 30 100 BOAOCHa6XXeHue,
oTonneHue, oTonneHue,
TeXHNYeckne 2011032 32 185 36 50 TeXHN4eckne
Tpy6onpoBsogb! 2011040 40 215 425 30 Tpy6onpoBoabl
KOJIEHO 90° 2011050 50 29 52 20 KOJIEHO 90° MEPEXO/IHOE
» Inametp ot 20 go 110 mm 2011063 63 284 61 10 «S-25
«S-25 2011075 75 32 71,5 5 +PN 25
+PN25 2011090 90 36,5 83,5 5 +Tmax 90°C
+Tmax 90°C 20110110 110 39 95 4 maTepman nonunponuneH
MaTepMan nonunnponuneH
62 HEISSKRAFT ° © 63
QUALITY IN DETAIL H( HEISSKRAFT H(

QUALITY IN DETAIL



KOn-Bo Kon-so

ApTuKyn Pasmep, D, mm A B (@ D1 D2 D3 LBU¥I'IaKOBKe, ApTuKyn Pasmep, D, mm A B (@ D1 D2 D3 51¥ﬂaKOBKel
XonopHoe 1 ropsuee 30320 20 3/4" 14,5 28 32 10 XonopHoe 1 ropsuee 2032520 25x20 16 36 20 25 300
BOoAiOCHaGXeHMe, 30325 251 16 32 10 BoiOCHaGXeHue, 2033220 32x20 16 36 20 32 150
oTonneHune, oTonneHue,
T - T T 2033225 32x25 16,5 40 25 32 200
TPy6onposoAb! TPyGonposoab 2034020 40x20 16 38 20 40 150
KOJIEHO NEPEXOAHOE C MY®TA NEPEXOJHAA 2034025 40x25 17,5 37 25 40 150
MIACTMACCOBOW (BHYTPEHHAA/HAPYXKHAA) 2034032 40x32 18 47 32 40 100
HAPY>KHOW PE3bBOIA .S_25
I R R . 2035032 50x32 20,5 46 32 50 50
D _ *5-25 ° S| PN 25
PN 2035040 50x40 22,5 52,5 40 50 30
«PN 25 « T max 90°C
> T max 90°C N 2036340 63x40 21,5 56 40 63 30
© Marepuan nonnnponuieH 2036350 63x50 25 615 50 63 20
maTepuan noaunponuieH B
2037563 75%63 284 71 63 75 10
QXZW 2039063 90x63 284 69 63 90 10
B 2039075 90x75 33 76 75 90 5
20311090 110x90 36,5 90 90 110 5
XonopHoe v ropsyee 20620 20 16 55 25 — XonogHoe v ropayee 2022520 25x20 24 20 25 300
BOpAOCHaGXeHme, 20625 25 17 61 25 BOAoOCHabeHue, 2023220 32x20 37 20 32 150
. oTonneHue, oTonneHue,
T 20632 32 205 76 10 _ TS 2023225 32x25 40 25 32 150
- - Tpy6onpoBsoabl Tpy6onpoBogbl 40x32 (63x32
|
2024032 BHYTpeHHee/ 52 32 40 50
_L KPECTOBUHA | MY®OTA NEPEXOJHASA HapyXHOE)
«S-25 «S-25
2025040 50x40 52 40 50 20
5 -PN 25 7 - PN 25
[ T max 90°C I I T max 90°C 2026350 63x50 58 50 63 20
-<]
A MaTepuan nonunponuneH v MaTepuan nonunponuieH
Al ] A2
B
B
XonoaHoe n ropsivee 20220 20 145 32 200 XonopHoe n ropsuee 20920 20 400 30 50
BOAOCHaGXeHNe, 20225 25 17,5 38 100 BOAOCHaGXeHne, 20925 25 400 30 25
oTonneHue, oTonneHune,
TeXHn4yeckne 20232 32 185 40 50 TexXHnYecKue 20932 32 400 35 20
Tpy6onposoabi 20240 40 21,5 47 50 Tpy6onposoap! 20940 40 400 35 10
MYOTA 20250 50 23,5 52 20 NEPEKPELLIUBAHUE
.S-25 20263 63 284 60 10 .5_25
«PN 25 20275 75 32 69 5 « PN 25
a —f—-— - —1 «T max 90°C 20290 90 36,5 78 5 + T max 90°C
maTtepuan nosmnponuiIeH 202110 110 425 90 5 maTtepman nonunponuIeH
A
B

64 HEISSKRAFT H(®

QUALITY IN DETAIL

HEISSKRAFT H(® 65
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XonopgHoe u ropsiuee
—  BOJOCHabeHue,
oTonneHue,
TeXHu4eckue
Tpy6onpoBoabl

MNMEPEKPELLUMBAHUE

PACTPYBHOE
+S-25

+PN 25

« T max 90°C

MaTepuan nonunponuneH

2 XonopgHoe u ropsiuee
BOAOCHabXeHMe,
oTonseHne,
TeXHu4eckue
Tpy6onpoBoabl

NETNA KOMNEHCUPYIOLLAA

ol

+S-25

«PN 25
« T max 90°C

MaTepuan nonunponuneH

XonogHoe n ropayee
BOAOCHabXeHMe,
oTonJeHmne,
TeXHNnYecKne

Tpy6onpoBogbi

TPOMHUK
+S-25

+PN 25

« T max 90°C

MaTepuan nonumnponuneH

HEISSKRAFT H(®

QUALITY IN DETAIL

ApTukyn

21220
21225

21020
21025
21032
21040

20420
20425
20432
20440
20450
20463
20475
20490
204110

Pasmep, D, mm

20
25

20
25
32
40

20
25
32
40
50
63
75
90

110

160
200

14,5
17,5
18,5
21,5
24,5
28,4
32
36,5
39

300
370
400
420

51
59
72
85
101
122
141
167
192

210
220
230
300

25,5
32
36

42,5

50,5
61

70,5

83,5
96

KOn-BO
B ynakoBKe,
LT,

20
20

N N U1

100
100

DI

(@

XonopHoe n ropsayvee
BOAOCHabXeHne,
oTonneHue,
TeXHn4eckne
Tpy6onpoBoabi

TPONHWK NEPEXOAHbIIA
+S-25

+PN 25

« T max 90°C

martepuan noaunponuieH

XonopgHoe n ropsiuee
BOAOCHabXeHue,
oToneHue,
TeXHNYeckune
Tpy6onpoBopapbl

TPONHUK YIIOBOWA
+S-25

+PN 25

« T max 90°C

MaTepuan nonunponuieH

ApTukyn

204252020
204252025
204322020
204322025
204322032
204322520
204322525
204322532
204402040
204402540
204403240
204502050
204502550
204503250
204504050
204632063
204632563
204633263
204634063
204635063
204756375
204906390
204907590
20411075110
20411090110

21320
21325
21332

Pa3smep, D, mm A B C D,
25x20x20 56 29 20
25x20x25 55 29 25
32x20x20 62 31 32
32x20x25 62 31 32
32x20x32 71 32 32
32x25x20 64 33 32
32x25x25 64 33 32
32x25x32 65 36 32
40x20x40 63 34,5 40
40x25x40 70 38 40
40x32x40 77 40 40
50x20x50 74 42 50
50x25x50 77 435 50
50x32x50 83 45 50
50x40x50 91 47,5 50
63x20x63 80 51 63
63x25x63 84 51 63
63x32x63 91 51,5 63
63x40x63 100 53,5 63
63x50x63 112 58 63
75x63x75 138 74 75
90x63x90 152 81 90
90x75x90 133 67,5 90

110x75x110 167 88 110
110x90x110 177 92 110
90x20 16 27
90x25 17,5 32
90x32 20,5 385
HEISSKRAFT

QUALITY IN DETAIL

20
20
20
20
20
25
25
25
20
25
32
20
25
32
40
20
25
32
40
50
63
63
75
75
90

25
25
20
25
32
20
25
32
40
40
40
50
50
50
50
63
63
63
63
63
75
90
90
110
110

KOn-BO

B ynakoBKe,

LT,

100
100
20
20
50
20
20
50
30
30
30
10
20
20
20
5

5
10
10
10

30
30
20

HC
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nonunponuneHosble GUTUHI | PR-R  m—

D2

D1

68

XonopgHoe n ropAvee
BOAOCHabXeHMe,
oToMJiIeHune,
TexXHuyeckune
Tpy6onposopgbi

O®NAHLEBBIA BYPT-MY®TA
+S-25

+PN 25

» T max 90°C

maTtepuan MosMnpPonuieH

XonogHoe n ropayee
BOAOCHabXeHue,
oTonneHune,
TeXHu4Yeckmne
Tpy6onpoBsoabl

®OJIAHLUEBbBIA BYPT
+S-25

+PN 25

« T max 90°C

MaTepuan nonunponuneH

XonogHoe n ropavee
BOAOCHabXeHMe,
oTonseHmne,
TeXHu4Yeckmne
Tpy6onpoBoabl

KOJUIEKTOP
NoAMNPOMUIEHOBbIV

«S-25
«PN 25
« T max 90°C

MaTepuan nonumnponuneH

HEISSKRAFT H(®

QUALITY IN DETAIL

21740
21750
21763
21775
21790
217110

20740
20750
20763
20775
20790
207110

70132220
70132420

40
50
63
75
90
110

40
50
63
75
920
110

32-2x20
32-4x20

40
47
48
52

60
65
75
80
90
100

20,5 20
20,5 20

87,2 105
112,5 136
115,9 140
141,4 160

55 151
55 261

20
20

10
10

XonogHoe n ropauee A
BOAOCHAaOXeHue, 20825
oTonneHue,

TexXHn4YecKune 20832

Tpy6onposoabl 20840

3AMYLLKA 20850
«S-25 20863
«PN 25 20875
« T max 90°C 20890

martepuan noaunponuieH 208110

XonogHoe n ropauee A
BOAOCHAaOXKeHue, 707025
oTonneHue,

TexXHn4YecKune

Tpy6onpoBoabl

3AMNYLWKA BHYTPEHHAA
+S-25

+PN 25

« T max 90°C

MaTepuan nonunponuieH

XonogHoe 1 ropsAuee 704325

BOAOCHabXeHue,
oTonneHue,
TeXHn4YecKune
Tpy6onpoBoabl

3AMYLWKA
CBO3yXo0oTBOAYUKOM

+S-25
«PN 25
+ T max 90°C

MaTepuan nonunponuieH

natyHb CW617N

20
25
32
40
50
63
75
90
110

20
25

32x1/8"

20
23
27
34
40
46
52
59
67

30
36

19

HEISSKRAFT

QUALITY IN DETAIL

HC

400
300
100
50
20
10
5

1

1

20
20

69



N
N

SIS

N

ApTukyn

XonopgHoe n ropsauee 7052520

BOAOCHabXeHMe,
oTonneHue,
TeXHu4Yeckmne
Tpy6onpoBogbi

PACNPEAEJIUTENbHbIA BJIOK
C BHYTPEHHUMMU
3AMNYWKAMU

«S-25
«PN 25
« T max 90°C

MaTepuan nonumnponuneH

D

3122020
3122025
3122520
3122525
3123232

XonogHoe n ropavee
BOAOCHabXeHMe,
oTonneHue

KOJIEHO 90°
KOMBMHUPOBAHHOE
C BHYTPEHHEW PE3bBOM

«S-25
«PN 25
« T max 90°C

MaTepuan nonunponuneH

natyHb CW617N

3022020
3022025
3022525

XonogHoe n ropavee
BOAOCHabOXeHue,
oTonneHne

KOJIEHO 90° C HAKUAHOM
FAVIKOW

+S-25
«PN 25
« T max 90°C

MaTepuan nonunponuneH

natyHb CW617N

70 HEISSKRAFT H(®

QUALITY IN DETAIL

Pasmep, D, mm

25x20

20x1/2"
20x3/4"
25x1/2"
25x3/4"
32x1"

20x1/2"
20x3/4"
25x3/4"

A B C
124 121

15 26 35
15 285 40
165 30 35
16,5 29,5 38
18 35 45
15 25

15 26
16,5 30

Kon-so
B ynakoBke,
T,

50
30
30
30
20

100
100
10

N TN
N

D
|-

N
N2>t 7777

.....;;I

‘\“ N7, N7/ 77Y,

ApTuKyn

3112020
3112025
3112520
3112525
3113232

XonopHoe n ropavee
BOAOCHabXeHune,
oTonneHue

KOJIEHO 90°
KOMBUHWUPOBAHHOE
C HAPY>XHOW PE3bBOM

«S-25
«PN 25
+ T max 90°C

MaTepuan nonumnponuieH

natyHb CW617N

XonopHoe n ropavyee 3202020

BOAOCHabXeHune,
oTonneHue

KOJIEHO ABOVIHOE HACTEHHOE
90° KOMBMHNPOBAHHOE
C BHYTPEHHE PE3bBOWA

«S-25
- PN 25
+ T max 90°C

MaTepuan nonaunponunneH

natyHb CW617N

3152020
3152525

XonogHoe n ropayee
BOAOCHabXeHne,
oTon/ieHne

KOJIEHO HACTEHHOE 90°
KOMBWHUPOBAHHOE
C BHYTPEHHEN PE3bBOI

«S-25
«PN 25
« T max 90°C

maTtepuan nonaunponuieH

natyHb CW617N

Pasmep, D, mm A B C
20x1/2" 15 26 35
20x3/4" 15 285 40
25x1/2" 16,5 30 35
25x3/4" 16,5 29,5 38
32x1" 18 35 45
20x1/2" 150 198
20x1/2" 15 285 35
25x3/4" 17,5 29,5 40
HEISSKRAFT

QUALITY IN DETAIL

KON-BO
B ynaKkoBKe,
2 3 wT.

35
40
35
38
45

10

50
30

HCE 7



= P
d(e) RN (o)D,
_ _

D

ApTuKyn

3252020 20x1/2"

XonopgHoe n ropavee
BOAOCHa0OXeHue,
oTonneHune

KOJIEHO BOVIHOE HACTEHHOE
90° KOMBUHNPOBAHHOE

C BHYTPEHHEW PE3bBO

(MOoA r’MNCOKAPTOH)

«S-25
«PN 25
« T max 90°C

MaTtepuan nonaunponuneH

natyHb CW617N

3262020 20x1/2"

XonogHoe n ropavee
BOAOCHabOXeHue,
oTonneHune

KONEHO HACTEHHOE 90°
KOMB. C BHYTPEHHEM
PE3bBOM (MOJ, TMNCOKAPTOH)

«S-25
«PN 25
« T max 90°C

MaTtepuan nonaunponuneH

natyHb CW617N

3042020 20x1/2"
3042025 20x3/4"
3042032 20x1"
3042525 25x3/4"
3042532 25x1"
3043225 32x3/4"
3043232 32x1"
3044040 40x1/4"
3045050 50x1/2"

XonogHoe n ropayee
BOAOCHabXeHMe,
oTonsieHne

MY®TA KOMBUHUPOBAHHASA
PA3BEMHASA C BHYTPEHHEN
PE3bBOV

«S-25
«PN 25
« T max 90°C

maTtepuan nonunponuieH

natyHb CW617N

72 HEISSKRAFT

HC
QUALITY IN DETAIL

Pasmep, D, mm

150 208

58

59

60

62
68,5

66
72
82
87

72

KONn-so
B ynaKkoBke,
WwT.

10

50

20
20
10
20
10
10
10

Aptukyn  Pasmep, D, mm A B C D,
XonogHoe v ropayee 3052020 20x1/2" 70
BOAOCHab6KeHue, 3052025 20x3/4" 61
oTonjieHne
3052032 20x1" 66
MY®TA KOMBUHUPOBAHHAA 3052525 25x3/4" 79,5
PA3bEMHASA C HAPYXHOM .
PE3bEOW 3052532 25x1
.5_25 3053225 32x3/4" 75
- PN 25 3053232 32x1" 89,5
« T max 90°C 3054040 40x1v4" 103
maTtepuan noaunponuneH 3055050 50x17%2" 107
natyHb CW617N
XonogHoe v ropayee 3212020 20x1/2" 15 39
BoAOCHaGXeHue, 3212525 25x3/4" 17 45
oTonsieHne
3213232 32x1" 19 50
MY®TA KOMBUHUPOBAHHAA
PA3BEMHAA C BHYTPEHHEN
PE3bBOU (MOA TPYBY)
«S-25
« PN 25
+ T max 90°C
maTtepuan noaunponuneH
natyHb CW617N
XonogHoe u ropavee 3222020 20x1/2" 15 52
BOAOCHa6xeHue, 3222525 25x3/4" 17 56,5
oTonjieHne
3223232 32x1" 19 67
MY®TA KOMBUHUPOBAHHAA
PA3BEMHASA C HAPYXXHOM
PE3bBOI (MO TPYBY)
«S-25
« PN 25
+ T max 90°C
maTtepuan noaunponuneH
natyHb CW617N
HEISSKRAET

QUALITY IN DETAIL

HC

Kon-so
B ynakoBke,
wT.

20
20
10
20
10
10
10
5

5

20
20
10

20
20
10

73



KOn-BO Kon-so

HEISSKRAFT H(®

QUALITY IN DETAIL

QUALITY IN DETAIL

ApTuKyn Pasmep, D, mm A B (@ D1 D2 D3 E)T/'"aKOBKe’ ApTuKyn Pasmep, D, mm A B (@ D1 D2 D3 I_BIJ%I_'I'IEIKOBKQ,
XonopaHoe u ropayee 3142020 20x1/2" 15 15 100 W XonogHoe u ropsavee 3062032 20x1" 1570 50
BOAOCHabXxeHue, 3142025 20x3/4" 15 15 50 BOAOCHaGXeHue, 3062020 20x1/2" 15 52 50
oTonsieHne oTonJieHne
3142520 25x1/2" 16,5 16,5 50 3062025 20x3/4" 15 61,5 50
- MYO®OTA KOMBUHUPOBAHHAA 3142525 25x3/4" 16,5 16,5 50 MY®TA KOMBUHUPOBAHHAA 3062532 25x1" 16,5 72 30
C BHYTPEHHEN PE3bBO C METAJITMYECKOM
o il . AT
.5-25 3143232 32x1 19 19 30 e | BCTABKOW U HAKVUZHOW 3063240 32x1Y%a 19 86,5 30
PN 25 3144040 40x1%4" 20,5 20,5 20 a rAnKoun
T max 90°C 3145050 50x1%4" 25 25 20 "5-25
Ww 3146364 63x2" 29 29 5 PN 25
MaTtepuan noannponuneH . o
3147575 75x2Vs" 30 30 1 Tmax90°C
natyHb CW617N
3149090 90x3" 33 33 1 MaTepuan nonunponuieH
natyHb CW617N
XonoaHoe n ropavee 3292020 20x1/2" 15 33 20 XonopHoe u ropavee 3072020 20x1/2" 57 100
Bofi0CHa6xeHue, 3292525 25x3/4" 17 38 20 BofoOCHabeHue, 3072025 20x3/4" 63 100
oTonsieHne oTonJieHne
3293232 32x1" 19 40 10 3072525 25x3/4" 64 50
MYO®TA KOMBUHUPOBAHHAA MY®TA KOMBUHUPOBAHHAA 3072532 25x1" 77 50
PA3BEMHAA C HAKUHOW rANKOI .
C BHYTPEHHEN PE3bBO .S-25 3073232 32x1 80 20
(rSIO.D, TPYBY) EKO .PN 25
"5-25 - T max 90°C
«PN 25
«T max 90°C maTepuan noaunponuieH
- natyHb CW617N
MaTtepuan noannponuneH
natyHb CW617N
XonogHoe n ropavee 3302020 20x1/2" 15 43 20 XonopHoe u ropavee 3132020 20x1/2" 15 39 54 100
BOAOCHabXeHMe, 3302525 25x3/4" 17 49 20 BoiOCHa6XeHue, 3132025 20x3/4" 15 39 55 50
oTonseHne oTonsieHne
3303232 32x1" 19 51 10 3132520 25x1/2" 165 42 57 50
MY®TA KOMBUHUPOBAHHAA MY®TA KOMBUHUPOBAHHAA 3132525 25x3/4" 16,5 43,5 60 50
PA3bEMHASA C HAPYXXHOW C HAPY>XHOW PE3bBON "
PE3bBOW (MOJ, TPYBY) EKO S-25 3133232 32x1 19 42 69 30
YT
«S-25 PN 25 3134040 40x1Ya 22 48 79 20
«PN 25 T max 90°C 3135050 50x1%%" 25 50 82 20
- T max 90°C 3136364 63x2" 29 55 93 5
MaTepuan nonumnponuieH
3137575 75x2% " 31 65 99 1
maTepuan noaunponuieH natyHb CW617N '
naTyHb CW617N 3139090 90x3 35 69 105 1
HEISSKRAFT 75



ApTukyn Pazmep, D, mm

3172020 20x1/2"

XonopaHoe n ropAvee
BOAOCHabOXeHue,
oToMJIeHne

HACTEHHbIA TPONHUK
KOMBWUHWUPOBAHHDbI
C BHYTPEHHEI PE3bBOI

«S-25
«PN 25
« T max 90°C

maTepuwan nonunponuieH

natyHb CW617N

g t+—-————

3012025 20x3/4"
3012532 25x1"
3013240 32x1 V4"
3014050 40x1 %"
3015064 50x2"

XonogHoe n ropayee
BOAOCHabXeHMe,
oTonsieHne

NEPEXOJHVK
KOMBVUHUPOBAHHbI
C HAKUHOW FAIKOW

«S-25
«PN 25
« T max 90°C

maTtepuan noaunponuieH

natyHb CW617N

XonopaHoe n ropAvee 30820 20
BOAOCHab6eHue, 30825 .
oTonsneHue

30832 32

PA3bEMHOE 30840 20
KOMBWHWUPOBAHHOE
COEOVHEHVE (TPYBA-TPYBA) 30850 50

«S-25
«PN 25
« T max 90°C

MaTepuan nonunponuneH

natyHb CW617N

76 HEISSKRAFT H(®

QUALITY IN DETAIL

62

74
92
95
104
112

50

45
50
50
56
60

KOn-so
B ynakoBke,
wT.

50

e —

Q

50
20

10
10

10
10
10

XonopgHoe n ropsyee
BOZOCHAbGXeHue,
oTonsieHne

TPOMHUK
KOMBUHWUPOBAHHbIN
C BHYTPEHHEW PE3bBOM

+S-25
« PN 25
+ T max 90°C

MaTepuan nonunponuieH

natyHb CW617N

XonopgHoe n ropsvee
BOZOCHAbGXXeHue,
oTonsieHmne

TPOMHUK
KOMBUHWUPOBAHHbIN
C HAPY>XHOW PE3bBOW

+S-25
« PN 25
+ T max 90°C

MaTepuan nonunponuieH

natyHb CW617N

XonopHoe n ropsayee
BOAOCHabXeHune,
oTonneHne

TPOVHUK C HAKUHOWN
FAVIKOW

«S-25
- PN 25
+ T max 90°C

MaTepuan nonunponuieH

natyHb CW617N

ApTukyn

3182020
3182520
3182525
3183232
3183225
3183220

3192020
3192520
3192525
3193225
3193232

3092025
3092525
3093225
3093232

Pasmep, D, mm A B C
20x1/2" 15 52 35
25x1/2" 165 64 35
25x3/4" 16,5 59 38

32x1" 19 70 45
32x3/4" 19 70 43
32x1/2" 19 70 45
20x1/2" 15 52
25x1/2" 16,5 64
25x3/4" 16,5 59
32x3/4" 19 70

32x1" 19 70
20x3/4" 15 51 56,5
25x3/4" 165 59 59
32x3/4" 19 72 625

32x1" 19 72 65

HEISSKRAFT

QUALITY IN DETAIL

HC

KON-BO

B ynakoBke,

wT.

50
50
30
20
10
10

50
50
30
10
10

(5, BNV, BV, BV, |

77



XonopgHoe n ropAvee
BOAOCHabOXeHue,
oTonneHune

BBAPHOE CEAJIO
KOMBMHUPOBAHHOE
C BHYTPEHHE PE3bBOI

+S-25

«PN 25
« T max 90°C

MaTepuan nonaunponuneH

natyHb CW617N

XonogHoe n ropavyee

| BOROCHAbGXeHue,

oTonneHue

KOJIIEKTOP

KOMBWUHWUPOBAHHDI
+S-25
«PN 25

'] +Tmax90°C

maTepman noaunponuieH
natyHb CW617N

XonogHoe n ropayee
BOAOCHabXeHMe,
oTonyieHne

MY®TA KOMBUHUPOBAHHAA
C PA3bEMHbIM EBPOKOHYCOM
CHP NBP

+S-25
+PN 25

78

« T max 90°C

martepuan MonAunponuIeH

natyHb CW617N

HEISSKRAFT H(®

QUALITY IN DETAIL

ApTukyn

3275020
3276320
3277520
3279020
32711020

70232420
70332420

3242020
3242025
3232020
3232025
3232520
3232525

Pasmep, D, mm

50x1/2"
63x1/2"

75x1/2"

90x1/2"
110x1/2"

32-4x20 HP
32-4x20 BP

20x1/2" HP
25x3/4" HP
20x1/2" BP
20x3/4" BP
25x1/2" BP
25x3/4" BP

A B C
24

27

27

27

27

55 266 20,5
55 266 20,5
15 71
16,5 77

50
63
75
90
110

25
25
25
25
25

Kon-Bo
B yrnakoBkKe,
T,

20
20
20
20
20

10
10
10
10
10
10

ApTuKyn

3315016
3318016
33110016

XonogHoe n ropauee
BOAOCHabXeHue,
oTonneHve

OJNIAHEL CTAJIbHOM
ANA BYPT-MYO®TbI

+S-25
« PN 25
« T max 90°C

matepuan crtanb 20(1.1151)

31040
31050
31063
31075
31090
310110

XonogHoe n ropsyee
BOAOCHabXeHue,
oToneHne

ONAHEL CTAJIbHON
(K ®JIAHLEBOMY BYPTY)

+S-25
« PN 25
+ T max 90°C

matepuan crtanb 20(1.1151)

4072025
4072532

XonopHoe n ropsavee
BOAOCHabXeHue,
oTonneHne

BEHTW/1b PAAVUATOPHbINA
NJIACTUKOBbBIA C HAPYXXHOW
PE3bBOM

+S-25
« PN 25
+Tmax90° C

MaTepuan nonunponuieH

natyHb CW617N

Pasmep, D, mm A B Cc D, D,

DN 50/63 120 165

DN 80/75/99 160 200

DN 100/110 180 220

40 100 140

50 110 150

63 125 165

75 145 185

90 160 200

110 180 220
20x1/2" 98
25x3/4" 100

4x18
8x18
8x18

4x18
4x18
4x18
8x18
8x18
8x18

Kon-so
B ynakoBke,
T,

20
20

HEISSKRAFT H(® 79

QUALITY IN DETAIL



mmmmm PR-R | 3anopHo-perynupytoulas apmaTypa

XonogHoe u ropavee
BOAOCHabOXeHune,
oTonneHune

BEHTW/1b PAOVATOPHbIV
——— MJACTUKOBbBIN YITIOBOU
C HAPY>XHOW PE3bBOI

«S-25
«PN 25
«Tmax 90° C

MaTepuan nonaunponuneH

natyHb CW617N

XonogHoe u ropavee
BOAOCHabOXeHue,
oTonneHune

BEHTWb MNPOXOJHOM
NNACTUKOBbIIA

«S-25
«PN 25
+Tmax90°C

MaTepuan nonaunponuneH

natyHb CW617N

=ty
\\\\\\&\\\\\\\\\\\\\\\

A

XonogHoe n ropayee
BOAOCHabXeHue,
oTonsieHne

KJNIANAH LAGUNA
noA WTYKATYPKY

«S-25
+PN 25
«Tmax 90° C

MaTepuan nonunponuneH

natyHb CW617N

%
\\\\\\\\\\\\\ NN
A

80 HEISSKRAFT H(®

QUALITY IN DETAIL

4082025
4082532

40120
40125
40132
40140
40150
40163

40320
40325

20x1/2"
25x3/4"

20
25
32
40
50
63

20
25

94
9%

15
16,5
18
20,5
23,5
27,4

75
84

75

100
112
150
162

29
32
39
43
60
70

20
20

20
20
20
10

i 7 AN
III II

20
20

————o XonopHoe u ropayee 40420
BOAOCHabXeHme, 40425
oToMnJieHne

40432
KPAH LLAPOBOW 40440
MJIACTUKOBbIU 40450
+S-25
PN 25 40463
+Tmax90°C 40475
MaTepuan nonunponuieH

natyHb CW617N

XonopHoe n ropayee 32820
BOAOCHabXeHme, 32825
oTonsieHne

32832
®UIbTP CETYATbIN
MAACTUKOBbIN
+S-25
+PN 25
+Tmax90°C
MaTepuan nonunponuieH

natyHb CW617N

XonopHoe n ropsavyee 40920
BOAOCHaGXKeHue, 40925
oTonneHne

40932
OBPATHbIV KJNAMAH
MIACTUKOBbIN
+S-25
+PN 25
+Tmax90°C

MaTepuan nonunponuieH

natyHb CW617N

3anopHo-perynupyiowas apmatypa | PR-R

20
25
32
40
50
63
75

20
25
32

20
25
32

15,5
17
19

20,5

23,5

27,5
30

66 20
71 20
86 10
100 10
115 5
134 5
15,2 1
76 20
76 20
98 10
76 20
76 20
98 20

HEISSKRAFT H(®

QUALITY IN DETAIL



XonopgHoe u ropsiuee
BOAOCHabXeHMe,
oTonneHue,
TeXHu4eckue
Tpy6onpoBoabl

ONOPA
« TonwwHa metanna ot 1,5 4o 2,5 mm

« TonwHa 3awmtHoro cnos 10 MKp.

MaTepuan nonumnponuneH

XonopgHoe n ropAvee
BOAOCHabOXeHue,
oTonsieHune,
TexHuyeckune
Tpy6onpoBopgbi

OMNOPA BOMHAA
« TonwmHa metanna ot 1,5 4o 2,5 mm

« TonwmHa 3awmTHoro cnos 10 MKp.

MaTepuan nonunponuneH

XonopgHoe u ropsiuee
BOAOCHabXeHMe,
oTonsieHne,
TeXHu4eckue
Tpy6onpoBoabl

OMNMOPA C PEMELLKOM
« TonwwHa metanna ot 1,5 4o 2,5 mm

« TonwmHa 3awmtHoro cnos 10 MKp.

MaTepuan nonumnponuneH

82 HEISSKRAFT

H(®
QUALITY IN DETAIL

ApTuKyn

50120
50125

50220
50225

50332
50340
50350
50363
50375
50390
503110

Pazmep, D, mm

20
25

2x20
2x25

32
40
50
63
75
90
110

30
35

72
920

45
53
65
87
920
110
130

KONn-so
B ynakoBke,
wT.

300
250

50
50

50
50
25
25

30
30

XonopgHoe n ropsivee
BOAOCHabXeHue,
oTonneHue,
TeXHNYeckne
Tpy6onpoBopabl

XOMYT METAJUTUYECKUIA
C LUYPYINOM

« TonwwHa metanna ot 1,5 4o 2,5 mm

« TonwyHa 3awmTHoro cnos 10 MKp.

MaTepuan cTajlb
ranbBaHM3MpPOBaHHAA

XonopHoe u ropsvee
BOAOCHabXeHue,
oTonneHue,
TeXHNYeckne
Tpy6onpoBopapbl

XOMYT METAJUTUYECKUIA
BE3 LLUYPYIMA C FTAKOI

« TonwwHa metanna ot 1,5 4o 2,5 mm

« TonwHa 3awmTtHoro cnos 10 MKp.

MaTepuan crtajib
ranbBaHM3MpPOBaHHAA

XonopHoe n ropsavee
BOAOCHabXeHue,
oTonneHue,
TeXHU4ecKne
Tpy6onpoBoabi

XOMYT METAJUTUYECKUIA
NOABECHOM

BE3 PESUHOBOIO
YMJIOTHEHUA

« TonuwwHa metanna ot 1,5 7o 2,5 mm
« TonwwHa 3awmTHoro cnos 10 MKp.

MaTepuan cTtajb
ranbBaHM3MpPOBaHHAaA

ApTukyn

F-20.01
F-25.01
F-32.01
F-40.01
F-50.01
F-63.01
F-75.01
F-90.01
F-110.01
F-160.01
F-200.01

F-20.03
F-25.03
F-32.03
F-40.03
F-50.03
F-63.03
F-75.03
F-90.03
F-110.03
F-125.03
F-140.03
F-160.03
F-200.03
F-220.03

F-32.04
F-40.04
F-50.04
F-63.04
F-75.04
F-90.04
F-110.04

Pasmep, D, mm A B C D

20
25
32
40
50
63
75
90
110
160
200

20
25
32
40
50
63
75
90
110
125
140
160
200
220

32
40
50
63
75
90
110

HEISSKRAFT

QUALITY IN DETAIL

KOn-BO

2 3 LWT.

200
150
100
100
100
100
50
50
50
30
30

200
150
100
100
100
100
50
50
50
50
50
30
25
25

100
100
100
100
50
50
50

HC

Db D B YNaKOBKe,

83



HEISSKRAFT

QUALITY IN DETAIL

s PR-R | VHCTPYMeHTbI ANA MOHTaXHbIX paboT

MoHTax
nonAnNpPonuIeHoBoro
Tpy6onpoBoaa

KOMIJIEKT OJ19 CBAPKU

« [ogxoanT ana MoHTaXa
Tpy6OMNpoBOAOB, ANAMETP
ot 2000 110 mm

» MowHocTb 1800 W

MoHTax
nonAnNpPonuIeHoBoro
Tpy6onpoBoaa

MEXAHNYECKAA CBAPO4YHAA

MALLUNHA

« [logxoanT Ana MoHTaXa
Tpy6OMNpoOBOAOB, ANAMETP
ot 50 go 160 mm

» MowHocTb 1800 W

MoHTax
noaAnNpPonuIeHoBoro
Tpy6onpoBopga

3AYNCTHOE

MPUCMOCOBJIEHUE

ANA TPYB STABI

« Noaxoant gnAa MoHTaXa
Tpy60npoBOAOB, ANAMETP
o1 20 o 90 mm

HC

WS-40-650
410320650 (20-32)
WS-63-800
410400800 (20-40)
210001200 WS-110-1200
(6e3 HacapoK)
WS-160-1800
411601800 (50-160)
6012025 20-25
6013240 32-40
6015063 50-63
6010075 75
6012532 25-32
6010063 63
6010090 90

MoHTtax
NoANNpPONUIEeHOBOrO
Tpy6onpoBoaa

HACAAKU K KOMMJNEKTY
ANA CBAPKU 1 MOHTAMA
BBAPHbIX CEAEN

« Noaxogut gna MoHTaxa
Tpy6onpoBoAoB, AnaMeTp
o125 10 110 Mm

MoHTtax
NoANNpPONuIEeHOBOrO
Tpy6onpoBoaa

HACAAKU K KOMMJNEKTY
ANA CBAPKU C BONITAMU

« MopxoanT Ana MoHTaX<a
Tpy6onpoBoAoB, AnaMeTp
o120 80 110 Mmm

MoHTtax
nonunponuieHoBoro
Tpy6onpoBoaa

CBEPJ10 K KOMIMJIEKTY
ONA CBAPKA
- MoaxoauT Ana MOHTaXa

Tpy6onpoBoAoB, AUAMETP
oT 25 10 63 Mm

WHCTPYMEHTbI AS1A MOHTaXHbIX paboT | PR-R

412025050
412025063
412032063
412040063
412025075
412032075
412040075
412025090
412032090
412040090
412025110
412032110
412040110
412050110

412020
412025
412032
412040
412050
412063
412075
412090
412110

4100205
4100320
4100400
4100500
4100630

25/WS 50/20-25
2S/WS 63/20-25
2S/WS 63/32
2S/WS 63/40
2S/WS 75/20-25
2S/WS 75/32
2S/WS 75/40
2S/WS 90/20-25
2S/WS 90/32
2S/WS 90/40
25/WS 110/20-25
2S/WS 110/32
2S/WS 110/40
2S/WS 110/50

1S/WS 20
1S/WS 25
1S/WS 32
1S/WS 40
1S/WS 50
1S/WS 63
1S/WS 75
1S/WS 90
1S/WS 110

HS/WS 20-25
HS/WS 32
HS/WS 40
HS/WS 50
HS/WS 63

HEISSKRAFT
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mmmmm PR-R | MHCTPYMeHTbI AN MOHTaXHbIX paboT NepexofHNK KOMOMHMPOBaHHbBIN (MOANNPONUIEH - MONN3TUNAeH) | PR-R —

7042016 20x16 (2,0) 60 10

MonTax HataxHol XonoaHoe BogocHabKeHue,
NoANNPONUIEHOBOIO 410 N 1 ropsiuee BOAOCHaGXKeHMe,
Tpy6onpoBoaa ¢ noscom — — —1 HanonbHoe M pagnaTtopHoe
oTonsieHne, TeXHN4YecKue
HATS>KHOW KJ110Y4 C MOACOM Tpy6onposopabl

« NopxoanT pna MoHTaxa
Tpy6onpoBoaoB, AnameTp
o1 20 o 63 Mm

NEPEXOZIHUK
o KOMBUHWUPOBAHHbI
i } OBXVUMHOIA nop,

=| METAJUIONOJIMMEPHYIO

AL RSN
DEVAN TPYBY
20

M)

MaTepuan nonunponuieH

natyHb CW617N

MoHTax 61040 N-40 1

nonunponuIeHoBoro 61075 N-75 1
Tpy6onpoBoaa

HOXXHULbI

« [penHa3HayeHbl gnsa pesKku
NonMMepHbIX TPY6 AraMeTpom
o1 20 o 75 mm

matepuan nessua cranb 6Cr13

MoHTax 61140 N-40
NoANNponuIeHoBOro (ycuneHHbie)
Tpy6onpoBopa

HOXHULbl YCUNIEHHBIE

« MpegHa3HayeHbl ANA pe3Kkn
MoNIMMEpPHbIX TPY6 AvameTpom
ot 20 go 40 mm

maTepwman nessma ctanb 6Cr13
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mmmmm PR-R | Tpy6onpoBofHas cuctema 13 NofvMnponuieHa paHaoMcononmmepa

NMPUNTOKEHWE N1

XUMMNYECKAA CTOVKOCTb HAMOPHbIX TPYB U
COEOMHUTENbHbIX OETANEN K HUM, U3TOTOBJIEHHbIX 13
NONUNPOMUNEHA PAHOOMCOMNOJIMMEPA (B COOTBETCTBUU
C OAHHbIMW, MPUBEAEHHbBIMI B DIN 80721-1982)

YcnoBHble 0603HaueHus:
C - ctoek; YC - ycnoBHo cToek; HC - He CToekK; — — HeloCTaTOYHO MHPOPMaLUN.
CVIMBOJIbI, ONMUCBIBAIOLLME XUMUYECKME KOHLIEHTpaLmm:

VL - koHueHTpauma meHee 10%; L — KoHUeHTpauuma 6onee 10%; GL — HacbilweHHbIN pacTBop npw 20 °C; H — cTaHAapTHBIN COCTaB;
TR - TeXHNYECKN YNCTaA (XUMUYECKM).

Aueranoperiy TP ye [ - Xpopugammonns L e -
Cmegaraumonn | GL | [ C
pocener [T o [Be] Awrarawra  [ORC v e -
AMWNOBbIN CANPT _ C - C
YKcycHas K-Ta, pa3-
can D < [l BN - .
KncnoTHbIn aueTaH-
Axpunonarpnn TR e o ¥C HC
(UMKNOreKCcaHoH)
HTUPKM3
Bosayx S w® e '°
Tpuxnopwua
Cynbdat Alaune Me - - aHTVIMOHMA - ¢ -
pa3bas.
AAbnoyHoe BMHO
Keacup B < . (opro) - ¢ -
Xnopupanomanns 6L < € Uepcraseoma  [H | < [le
Cynedar aniomuHna _ c - MbllwbAKoBast K-Ta _ C -
AmGepranxra | 6L ¢ [c | Mowemosarra [N < I <
[ByamnHosTaHoN _ C - Tuapokcug 6apus _ C - C
Aumwar, ra3 B < Con Gapus BNGEN < BEN
AMMUAK, KNaK. - C - AKKyMyNISATOpHast C
Asun B < N
AMMWaK, Bofia _ C - Mueo _ - - <
AueTat ammMoHUA _ C - Anbperng _ c -
Kap6oHaT ammoHws _ C - Cmecb
6 6 yC HC
Xpopupammonns  [[GL ¢ [

88 HEISSKRAFT H(®
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beHson

Xnopwug 6eH3unna
bypa

bopHas k-Ta

bpom

Mapbl 6poma
bytagueH, ra3
ByTaH (2) gnon (1,4)
bytaguon
bytanTpunon (1,2,4)
BytuH (2) gnon (1,4)
Auertat 6yTnna
ByTunosbi cvpt
ByTvnosbii peHon
ByTunoBbii dpeHon

ByTuneHoBbIN
rMNKosb

BytuneHoBbIN
FVKOMb

ByTunen, xngk.
Kap6oHart kanbuus
Xnopwug Kanbuusa

lmppoxnopupg,
Kanbuus

[mnoxnoput
Kanbuua

HuTpaTt Kanbuma
Kap6onuH

Xnop

Xnop, ra3

Xnop, Boga
XnopyKcycHas K-Ta
Xnopb6eH3on
Xnopodopm

XnopcynbdpoHoBas
K-Ta

XpomoBas K-Ta

XpomoBas K-Ta /
cepHas K-Ta / Boja

KpoToHoBbIN
anbperng

JIMOHHaA K-Ta
JInMoHHaA K-Ta

lopopckon ras

Tpy6onpoBoAHasa cMcTema U3 NOANMpPONUIeHa paHgomcononmepa | PR-R

<
(@)

100°C
HC
C

yC

HC
HC
HC

HC

HC

HC

HC

@]

KoKocoBbIii KUpPHBbIN

@)

cnupt
KokocoBoe macno
KoHbAk

Xnopug megwm (1)
Lnanng megm (1)
Hutpat megu (1)
Cynbdat megu
Kykypy3Hoe maco
Xnonkosoe macno

Kpe3son

A N N N NN NN NN

Kpe3son

KoKOCOBbBIN XNPHbIN

(@)

cnupt
KokocoBoe macno
KoHbAK

Xnopwug megum (1)
Linanng megm (1)
Hutpat megum (1)
Cynbdat megu

KyKypy3Hoe macno

N N NN NN NN

XnonkoBoe Macno

N

Kpe3son

@]

Kpe3son

KoKocoBbIi KUpPHBbIN

@]

cnupt
KokocoBoe macio
KoHbak

Xnopwug megwm (1)
Lnanng meam (1)
Hutpat megu (1)
Cynbdat megu
KyKypy3Hoe macno
Xnonkosoe mMacsio

Kpe3son

N N N N 0O N N0 N N N

Kpeson

[okeng yrnepoga,
ras

@)

[nokcng yrnepoga,
KUAK.

Kap6oHumoHoKcug

T
(@)

Kap6oHcynbdua

HEISSKRAFT H(®
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T
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Kayctunkosas copa
Xnopan
Xnopammm
XnopataHon
XnopHoBaTas K-Ta
XnopHoBartas K-Ta
XnopHoBaTas K-Ta
Xnop

Xnop
Ldurnukonesas K-Ta
[Ovrekcun dpatanata

[n-nco-oktnn
daTanata

Own-nco
nponunaeup

Onmetundopmamumg
OvumeTnnoBbIn amnH

[n-H 6yTUNOBbIN
abup
LOnHOHUNOBLIN
¢daTanat

[nokTnnosbin
datanar

LvokcaH

MuTbeBas Boga
ST1aHon

d1aHon + 2%
Tonyona

dTunauetar
STUNOBbIN CINPT
DTUNOBBIN 6eH30N
STUNOBBIN XNopug

DTUNEHOBDIN
ONaMnH

DTUNEHOBDIN
INNKONb

Okcnp sTuneHa

Kncnota »knpHoro
pAapa

MKupHble KucnoTbl
>C4

BpoxxeHve conopa
Conv ynobpeHumn
[neHo4YHas BaHHa

OT0p

20

I <
N N

@)

@]

T
(@)

T
(@)

HEISSKRAFT

QUALITY IN DETAIL

1 1 1 (@) I

I I I
N N N

HC

o2 | =2 T
A~ n A

HC

LinknorekcaH
LinknorekcaHon
LinknorekcaHoH
[eKkcTpuH
[nioko3a

1,2 AnaMnHITaH

[OuixnopykcycHas
K-Ta

[uxnopykcycHas
K-Ta

[nxnop6eHsunH

[nxnopatnneH
(1 11 _212)

[mn3enbHasA cMaska
AnaTnnoBbi amnH
Anatnnosbii 3dup
muuepuH
nukonuesas K-Ta
TonneHbin
KMBOTHbBIV X1pP

HCIHMo,

lenTaH
[ekcaH

lekcaHTpuon (1, 2, 6)
TnopasuHrugpar
(OToposogopoaHan
K-Ta

ConsHaA K-Ta
ConAHas K-Ta

dTopucToBOZOPOA-
HaA K-Ta

OTOpUCTOBOAOPOA-
HaA K-Ta

Bopopopg
Mpokcng Bogopoaa

LinaHncrosogopon-
Has K-Ta

CepHOKNUCAbIN Fn-
OPOKCMNAMMOHMUI

Jlogn
HOBbBIN PacTBOP

M3ooKTaH

WM3onponun

KepocuH

mmmmm PR-R | Tpy6onpoBofHas cuctema 13 NofvMnponuieHa paHaoMcononmmepa

N N

yC

yC

yC

yC

N N N N N

<
(@)

T
(@)

T
N

HC

HC

HC

yC

5E
n 5

T
N

KpemHedTopucrto-
BOJOPOAHAsA K-Ta

Oopmanbgermg
MypaBbuHas K-Ta
MypaBbuHas K-Ta
OpyKTo3a
DOpyKTOBbIE COKM
QOypodyprnosbiin
cnmpT

MKenatuH
[nioko3a
MeTtnnamuH
MeTtun6bpomung
MeTunxnopug

a-oKkcmnponnHoBan
K-Ta

JlaHonuH

AueTaT CBUHLA
JIbHAHOE Macno
Cma304Hble Macna
Xnopwupg marHua

MMapoKcnkap6boHaTt
MarHus

Conu marHusa
Cynbdat marHua

MeHTon

MeTtaHon

MeTtaHon
MeTtunauetar
®ocdopHas (opTo-
docdopHan) K-Ta
Okcunxnopvg
docdopa
OTanuBas K-Ta
DQoTtosmynbcun

BaHHbI ¢ poTo3aKpe-

nutenem
lMuKpnHoOBasa K-Ta
Buxpomar kanua
bpomart kanua
MeTtunaTunketoH
PTyTb

Conu ptyTn

Tpy6onpoBoAHasa cMcTema U3 NOANMpPONUIeHa paHgomcononmepa | PR-R

N n n nnnnn n X

N N N N

@)

<
(@)

I <
A O | @

Monoko
MwuHepanbHada Boga
Menacca
MoTopHoe macno
MprpopHbIl ra3
Conu HuKkensa
A30THas K-Ta
A30THasA K-Ta
A30THas K-Ta
2-HuTponyon
A3oTuUCTble rasbl
Oneym (H2304+CO3)
OnnBKoBOE Macno
LLlaBenbHanA K-Ta
Kucnopopg

O30H

MapadurHoBble
3MYNIbCKM

Mapa¢puHoBoe
Macso

MNepxnopHasa K-Ta

MNepxnopatunex
Hedtb

Ddup HepTU
®eHon

®OeHon

<
(@)

®eHnn ryupposun

lmppoxnopupg,
deHunn rugposnHa

@]

<
(@)

®ocreH

Qocdatbl

Hutpart cepebpa
Conu cepebpa
Auetat HaTpuA
beHsoat HaTpua
Brkap6oHaT HaTpuA
Bucynbdat HaTpus
Kap6oHart HaTpus
Xnopat HaTpusa
Xnopwug HaTpua

XnopwuT HaTpua

N N N 0O N NN N NN NN

Xpomart HaTpua

HEISSKRAFT

QUALITY IN DETAIL

HC
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T
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bpomng kanua
Kap6oHat kanus
Xnopat kanuna
Xnopwug kanusa
Xpomar Kanus
Lnanng kanua
OTopug Kanus

TnaporeHkap6oHat
Kanus

Tnopokeng Kanua
Mopana kanua
Hutpat Kanua
Mepxnopat kanusa
MepmaHraHaT Kanus
Mepcynbdat Kanua
Cynbdat Kanua
MponaH, ra3
MponaHon (1)
Mponaprunosbin
cnupt
MponnoHoBas
(nponaHoBas) K-Ta

MponuneHoBbIN
rNINKOSb

MupngnH

Mopckas Boga
KpemHueBas K-Ta
KpemHedTopucras
K-Ta

CunukoHoBas
3aMynbcua

CunukoHoBoe
Macsio

[JertapHoe macno
[mppat HaTpuA
[mnoxnopwg HaTpuA
[Mnoxnopwut HaTpuA
[unoxnopwut HaTpua
Hwutpart HaTpuA

Cunukar HaTpua
Cynbodart HaTpma
Cynbdupg HaTpua
Cynboup HaTpua

92 HEISSKRAFT
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(@)

HC

Tuocynbdat HaTpuA
Tpudocoat HaTpus
CoeBoe macno

KpaxmanbHbi
pacTBop

KpaxmanbHbiin
cupon

[nokcng cepbl
Tuocynbdat HaTpuA
Tpudocdat HaTpus
CoeBoe macno

KpaxmanbHbii
pacTBop

KpaxmanbHbin
cupon

[wnokcuna cepbl
Tuocynbdat HaTpmA
Tpudocdat HaTpus
CoeBoe macno

KpaxmanbHbii
pacTBop
KpaxmanbHbii
cupon
[nokecung cepbl
TeTpaxnopsTaH

TeTpaxnopatuneH
TeTpaxnopmertaH

TeTpasTnn cBUHUA
TetparugpodypaH
TetparngpoHadra-
neH
TpuoHunxnopug
Tun (I1) xnopug
TuH (IV) xnopug
Tonyon
TpuxnopatuneH

TpuxnopaueTnneHo-
BaA K-Ta

Tpukpesun pocdat
TpuTaaHoNnamuH

BuHHbIN yKCyC

Kcwnnon,
anmeTun6eHson

mmmmm PR-R | Tpy6onpoBofHas cuctema 13 NofvMnponuieHa paHaoMcononmmepa

N N N N0 N I

(@)

@)

N N N N

@)

(@)

yC
yC

HC

yC

HC

yC

yC
HC

(@]

N N N

<
(@)

' 1 I 1 (@) 1 ' 1 1 1 @) 1 I 1 1 ' (@) 1 I

T
(@)

HC

HC

HC

HC

HC
HC

T
(@)

Hpoxku

LInHk

TprokTun pocdar
MoueBunHa
BasennHoBoe macno
YKcyc

BuHunauetat

CTnpanbHbIA No-
poLLOK

Bopa, uncras

Bock

BuHHasA k-Ta

BuHa

[nokcmp cepbl, ras

[nokcung cepbl,
KUAK.

CepHasa K-Ta
CepHas K-Ta
CepHasa K-Ta
Oneym

Tpuokcug cepbl

Tpy6onpoBoAHasa cMcTema U3 NOANMpPONUIeHa paHgomcononmepa | PR-R

1 ' 1 ' (@) 1 1 1 1 1 (@) 1 ' (@) ' 1 ' 1 ' I
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mmmmm PR-R | Tpy6onpoBofHas cuctema 13 NofvMnponuieHa paHaoMcononmmepa

NMPUNOKEHWE N2

OOMYCTUMOE PABOYEE OABNEHWE 1 PACYETHbBIV CPOK
CNybbl 4J1A HANOPHbIX TPYB N3 PP-R U PP-RCT MNPU
TPAHCIMOPTVPOBAHMW TOPAYEN BOAbI

Tpy6bl PP-R, KoadpduumeHT 3anaca npouHoct (SF ) coctasnseT 1,5.

TABJTIALA 1

12,5 8,3 8 5 4 3,2 2,5 2

26 17,6 17 11 9 7,4 6 5
1 4,4 55 7,0 10,5 11 17,5 221 27,8 35,1 441
5 4,1 52 6,6 9,9 10,4 16,5 20,8 26,2 33,0 41,6
10 4,0 51 6,4 9,7 10,1 16,1 20,3 25,6 32,2 40,5

10

25 3,9 4,9 6,2 9,3 9,8 15,6 19,6 24,7 31,1 39,2
50 3,8 4,8 6,0 9,1 9,6 15,2 19,1 24,1 30,3 38,2

10 29 3,6 4,6 7,0 7,3 11,6 14,6 184 23,2 29,2
30

25 2,8 3,5 4,4 6,7 7,0 11,2 14,1 17,7 22,3 28,1

50 2,7 34 4,3 6,5 6,8 10,9 13,7 17,2 21,7 27,4

100 2,6 10,6 13,3 16,8 21,1 26,6

33 4,2 6,3 6,6

94 HEISSKRAFT H(®
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Tpy6onpoBoAHasa cMcTema U3 NOANMpPONUIeHa paHgomcononmepa | PR-R

MPOOOJTKEHWE TABJTNLIbI 1

12,5 8,3 8 5 4 3,2 2,5 2

26 17,6 17 11 9 7,4 6 5
3,6 55 57 9,1 11,5 14,5 18,2 23,0
5 2,1 2,7 34 51 53 8,5 10,7 13,5 17,0 21,4
10 2,0 2,6 3,3 4,9 52 8,2 10,4 13,1 16,5 20,8

50

25 2,0 2,5 3,1 4,7 50 79 10,0 12,6 15,9 20,0
50 1,9 24 3,0 4,6 4,8 7,7 9,7 12,2 15,4 194
100 1,8 23 2,9 4,5 4,7 7,5 9,4 11,8 14,9 18,8

1 09 1,2 1,5 23 24 38 4,8 6,1 7,6 9,6
95 5 0,6 0,8 1,0 1,5 1,6 2,6 3,2 4,1 52 6,5
(10)® (0,5) (0,6) (0,8) (1.3) (1.3) (2,2) (2,7) 34 (4,3) (5:5)

2 BeIMUMHbI, YKa3aHHble B CKOOKax, MPUMEHAIOTCA B CJTyYae NPOBefEeHNA NCMbITaHNA HaNopHbIX TPy6 cpokom 6onee 1 ropa
npw TemnepaTtype TpaHcnopTMpyemon xuakoctn 110 °C.

MPUMEYAHWE: ans HaNnopHbIX MOAUMPONMIEHOBLIX TPYOONPOBOAOB, TPAHCMOPTHPYIOLUX rOPAYYIo BOAY, KO3GOULMEHT 3anaca MPOYHOCTU (SF)
cnepyet NPUHMMaTb paBHbim 1,5.

HEISSKRAFT H(® 95
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mmmmm PR-R | Tpy6onpoBofHas cuctema 13 NofvMnponuieHa paHaoMcononmmepa Tpy6onpoBoAHasa cMcTema U3 NOANMpPONUIeHa paHgomcononmepa | PR-R

Tpy6bl PP-RCT, koadduumeHT 3anaca npouHocTu (SF) coctasnsert 1,5. NPOOONMEHWE TABNALLbI 2
TABJMLIA 2

B
S 4 8 22 34 36 57 72 91 A 144
1 1,1 1,4 1,8 2,8 29 4,7 59 74 9,4 11,8
95 5 11 1,4 1.7 2,6 2,8 44 5,6 7,1 8,9 11,2
(10)" (1,1) (1,3) (1,7) (2,6) (2,7) (4,3) (5,5) (6,9) (8,7) (11,0)

“ BennumHbl, yKasaHHble B CKOOKax, MPUMEHAIOTCA B CllyYae MPOBeAeHUsA UCMbITaHUA HanopHbIX TPY6 cpokom 6onee 1 roga
npu Temnepartype TpaHcnopTupyemon xugkoctu 110 °C.

MPUMEYAHWE: ans HanopHbIX NOAUNPONMIEHOBLIX TPYOONPOBOAOB, TPAHCNOPTHPYIOLUX ropAYYyio BOAY, KO3GOULMEHT 3anaca MPOYHOCTU (SF)
cnepyet NPUHMMaTL pasHbim 1,5.
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mmmmm PR-R | Tpy6onpoBofHas cuctema 13 NofvMnponuieHa paHaoMcononmmepa

[MPUNTOMEHWME N3

PACYHET CPOKA CJ1YKbbl HATTOPHOTO TPYBOINPOBOJA 3
NONUTPOTNUJIEHA PAHOOMCONONMNMEPA MNP NMEPEMEHHOM
TEMMNEPATYPHOM PEXWME C MOMOLLbIO MPABUITA MAMHEPA

Mpumep: Heobxoanmo paccunTaTb CPOK CIyKObl HamoOpHOro Tpy6onpoBofa M3 noaunponuieHa paHgomcononumepa PP-R cepum S2,5
(SDR6) PN20 ans knacca skcnnyaTaumm 2 (ropsiuee BofocHabxeHve ¢ pabouei TemnepaTypoit TpaHcnopTupyemoli Boabl 70 °C) npy MaKkcu-
MasibHOM paboyem faBneHun B cucteme 10 6ap (1,0 MMa).

1) B cooTtBeTcTBUM € Tabnuuen 4 HacToALero pykoBOACTBA /1A YKa3aHHOIo Knacca SKCryaTaLlmmn YCTaHOBIIEH ClIeAyoWmMiA TemnepaTypHbIi
PEXMM B TeUEHUE CPOKa CITYKObl 50 neT:
7 = 7,=70°C— 49 ner, T.e. BpemA AeicTBNA
AaHHOW TeMmnepaTypbl B TeYeHNe
roga cocraenser a,= 98%;
T 80°C — 1rogp, Te. a,=2%;

Mﬂl{(

T 7' 95°C — 100 u,, T.e. @,=0,0228%.

asap

2) Onpefenym pacyeTHoe HanpaXeHne B CTEHKe HarnopHOI NOAMMPONUIEHOBON TPY6bl Mo cleayloLeil popmyre:
o,= pm“'S =1,0-2,5=2,5 MNa

3) PacueTHble KO3 PULMEHTDI 3anaca NPoYHOCTV Npv Temnepatypax 7, 7, ., T, cornacHo Mpunoxenuto X TOCT P 32415-2013
COCTaBAAIOT COOTBETCTBEHHO: €= 1,5; C,=1,3; C,=1,0.

4) Onpegenym pacyeTHble HANPAXKEHUA B CTEHKE HANOPHO NOAMNPONUIEHOBO TPYObI € y4eToM KO3GGNUMEHTOB 3anaca NPOYHOCTL:

o,=C,.0,=1,52,5=3,75 MNa;
o,=C,.0,=1,3:2,5=3,25 MMa;
o,=C0,=1,0:2,5=2,5MMa.

5) Monb3ysacb rpadmkom, NpeacTaBneHHbIM Ha PucyHke 1 HacToAwero PyKoBOACTBA, onpepenum spems £, £,, £,, KOTOpoe Hanop-
Has Tpy6a 13 nosunponuneHa paHgomcononumepa PP-R MoXeT BbigepaTb, He Paspylwascb NPU HEMNpepbiBHOM AENCTBUM Kax-
AON U3 YKa3aHHbIX Temrnepatyp B OTAENbHOCTW MPU PAcYeTHbIX HAMPAKEHUAX B CTEHKe AAHHOW TPybbl COOTBETCTBEHHO O, O, O,
Takum obpasom: £,=230000 4., £,= 75000 4., £,= 46000 4.

6) U3 npasuna MaiiHepa cneayer, uto ecnin Bpems [10 pa3pyLUeHNA HaNOPHOI NONMMPONUIEHOBOI TPY6bl COCTABNAET £, (NeT) nNpu Henpe-
PbIBHOM fleiiCTBUM TemnepaTypbl 7, TO OTHOLLEHWe 7/f,— 3TO «[0NA NOBPeXAeHNsA», NPUXOAALLAACA Ha FOf NPY HENPEePbIBHOM AeiCTBIN
yKa3aHHOI1 TemnepaTypbl. Ecnn neiicTre faHHo TemnepaTypbl B TeUeHWe rofja HeMpPepbiBHO 1 COCTABNAET BENNUNHY &, TO «[0NA Fof0-
BOrO MOBpPeXaeHUs» CoCTaBuT @, /1,

Takum xe cnocobom onpeaenym «[osio FOf0BOro NoBpexaeHns» ans Temnepatyp 7,u 7,
CymmapHoe rogoBoe nospexgeHue (7¥YD), % onpependaetca no opmyne:

TYD =Za/t,
B Tabnuue npepcTaBneHbl pesynbTaTthl TPeX NPUGAVKEHMIA. PacueT BbINONHAETCS B Yacax.

Cpok cny>6bl HanopHo TPy6bI U3 NofMNponUIeHa paHaomcononmepa PP-R (£) asnsaeTca BennunHoi obpatHoi 7¥Dw cocTasnset:

t =100/TYD = 100/4,53:10"* = 220751 u. nnn 25,2 ner.

4,26 2,67 4,96 4,53

25 37 105 104 3 104 10° 25 104 00228 457 qpe
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Tpy6onpoBoAHasa cMcTema U3 NOANMpPONUIeHa paHgomcononmepa | PR-R

[MTPUNOMKEHWE No4

YOENbHbIE MOTEPY HAMOPA IJ1A TPYB 13 PP-R CEPUIA S5 SDR11 (PN10)

V, m/c 05339 05825 06310 0679 0,7281 0,7766 08252 08737 09223 0,9708

20 1,9 1000+,
MM/M

34,1279 39,7686 45,7961 52,2064 58,9955 66,1599 73,6966 81,6025 89,8750 98,5117

V, m/c 0,2073 0,2261 0,2450 0,2638 0,2827 03015 03204 03392 0,3580 0,3769
32 3,0 1000+,
MM/M

3,5406 4,1107 47180 53621 6,0425 6,7589 7,5107 8,2978 9,1199 9,9765

V,m/c  1,2135 1,4562  1,6989 1,9416  2,1843 2,4270 26697 29124  3,1551 =

20 19 10004,
MM/M

.-----------
V,m/c 04711 05653 06596 0,7538 0,8480  0,9422 10364 1,1307 11,2249  1,3191

32 3,0 1000+,
MM/M

R G L el e e o o
V,m/c 01913 0,2296 0,2678  0,3061 03444 03826 04209 04592 04974  0,5357

50 4,6 1000+,
MM/M

V,m/c  2,2958 2,4488 2,6019 2,7549 2,9080 3,0610 -
25 2,3 1000+,
MM/M

147,0813 2044629 2704746 344,9726 427,8391 518,9752 618,2960 725,7279 841,2059 =

14,7703 20,3961 26,8328 34,0639 42,0756 50,8564 60,3965 70,6873 81,7212 93,4913

1,7004  2,3327 3,0524  3,8573  4,7457 57162  6,7675 7,8985  9,1082 10,3959

349,8322 393,8979 4404049 489,3392 540,6879 594,4392 = = = =
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Tpy6onpoBoAHasa cMcTema U3 NOANMpPONUIeHa paHgomcononmepa | PR-R

V,m/c  0,5739 0,6122 0,6505 0,6887 0,7270 0,7653 0,8418 0,9183 0,9948 1,0714

50 4,6 1000+,

MM/M
V,m/c  0,2551 0,2721 0,2891 0,3061 0,3231 0,3401 0,3741 0,4081 0,4422 04762

75 6,9 1000+,
MM/M

11,7606 13,2017 14,7186 16,3107 17,9773 19,7181 23,4202 27,4136 31,6950 36,2620

1,6599 1,8599  2,0701 2,2904  2,5206  2,7608  3,2707  3,8195 44066 5,0318

V, m/c 2,8267 3,0151 =
32 3,0 1000+,
MM/M

B e R
V,m/c  1,1479 1,2244  1,3009 1,3775 1,4540 1,5305 1,6070 11,6836 1,7601 1,8366

50 4,6 1000-i,
MM/M

e e e [ A s [ e [ B
V,m/c 05102 05442 05782 06122 06462 06802 07142 0,7483 0,7823 0,8163

75 6,9 1000-i,
MM/M

378,2033 426,1799 = = - - - = - -

41,1121 46,2430 51,6528 57,3395 63,3016 69,5374 76,0454 82,8242 89,8726 97,1894

56946 6,3946 7,1316  7,9053 8,7154 95616 10,4438 11,3617 12,3151 13,3038

V, m/c 2,9966 3,1165 -
40 37 10004,
MM/M

317,5982 3415722 = - - - - s - -

) e e e e e
V,m/c  1,2054 1,2537 1,3019  1,3501 1,3983 1,4465 1,4947 15430  1,5912  1,6394

63 58 10004,

MM/M 33,6590 36,1613 38,7469 41,4153 44,1664 46,9997 49,9150 52,9120 55,9904 59,1500
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V, m/c 0,8503 0,8843 09183  0,9523 0,9863 1,0203 1,0544 1,0884 1,1224 11,1564

75 6,9 1000,
MM/M

V, m/c 2,6784 2,7549 2,8315 2,9080 2,9845 3,0610 3,1376 -
50 4,6 1000+,
MM/M

V, m/c 1,1904 1,2244 1,2584 1,2924 1,3265 1,3605 1,3945 1,4285 1,4625 11,4965

75 6,9 1000+,
MM/M

V,m/c  2,1698 2,2180 2,2662 23144  2,3627 24109 24591 25073 25555  2,6037

63 58 1000+,
MM/M

14,3277 15,3866 16,4802 17,6086 18,7714 19,9686 21,2001 22,4657 23,7653 25,0988

195,0958 2055580 216,2773 227,2531 238,4848 249,9717 261,7134

26,4661 27,8670 29,3015 30,7695 32,2708 33,8055 35,3733 36,9742 38,6082 40,2750

99,1981 103,3148 107,5101 111,7838 116,1357 120,5657 1250737 1296595 134,3229 139,0639

Kl Pepenpuenedioingiuiod
V,m/c  1,0582 1,0818 1,1053 1,1288 1,1523 1,1758  1,1993  1,2229  1,2464  1,2699

90 8,2 1000+,
MM/M

V,m/c 26520 2,7002 2,7484 2,7966 2,8448 2,8930 29413 2,9895 3,0377  3,0859
63 5,8 1000+,
MM/M

16,9675 17,6638 18,3731 19,0953 19,8305 20,5786 21,3396 22,1135 22,9002 23,6996

143,8823 148,7779 153,7508 158,8006 163,9273 169,1309 1744111 179,7679 1852011 190,7107
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l... YIENbHbIE MOTEPW HATIOPA [I/1 TPYB 113 PP-R CEPUM 52,5 SDR6 (PN20)
1000, 667641 62,8207 649095 67,0303 69,1830 71,3677 735842 758325 78,1127 804245 ..I..........

MM/M
V,m/c 1,2471 1,3605 1,4739 1,5873 1,7006 1,8140 1,9274 2,0408 2,1541 2,2675

16 2,7 1000+,

V, m/c 2,2108 2,2448 2,2788 2,3128 2,3468 2,3808 2,4148 2,4488 24828 2,5169

267,5406 312,7521 361,1955 412,8415 467,6638 5256385 586,7440 650,9604 7182694 788,6540

V,m/c 05085 05547 0,6010 0,6472 06934  0,7397 0,7859 0,8321 0,8784  0,9246

75 6,9 q 25 4,2 1000+,
) 1000+, MM/ 30,3415 353498 40,7008 46,3906 52,4160 58,7737 654610 72,4752 79,8139 87,4749

MM/M 82,7680 85,1431 87,5498 89,9880 92,4578 94,9590 97,4915 1000555 102,6508 1052774

V,m/c 0,1980 0,2160  0,2341 0,2521 0,2701 0,2881 0,3061 0,3241 0,3421  0,3601

40 6,7 1000+,
MM/M 3,1766 3,6874 4,2315 4,8085 54179  6,0594 6,7327 74374 8,1734  8,9402
V, m/c 2,5509 2,5849 2,6189 2,6529 2,6869 2,7209 2,7549  2,7890 2,8230 2,8570
75 6,9 1000+,
™ / 107,9352 110,6242 113,3444 116,0957 118,8782 121,6917 1245362 1274118 130,3182 133,2557

1843 1878 18313 19048 19284 Vwe 28344 -
16 2,7 1000-i,
1186,1961 = = = - - -
V,m/c  1,1557 1,3869 1,6180 1,8492  2,0803 23114 25426  2,7737  3,0049 =
V,m/c 28910 29250 2,9590 2,9930  3,0270 3,0610  3,1291  3,1971 = y 130,5470 181,4163 239,9199 305,9291 379,3385 460,0593 5480158 643,1418 745,3791 =
MM/M

MM/M
25 4,2 1000+,
1 5 A

75 6,9 1000+,

M / 136,2240 139,2232 142,2532 145,3140 148,4056 151,5279 157,8647 164,3241 = =

V,m/c  0,4501 0,5401 0,6301 0,7202  0,8102 09002 09902 1,0802 1,1703 1,2603

40 6,7 1000i,

¥ 13,2306 18,2640 24,0215 30,4880 37,6512 45,5008 54,0278 63,2246 73,0843 83,6007

V,m/c 23517 24692 25868  2,7044  2,8220  2,9396 3,0572 3,1747 = V,m/c 01805 02166 02528 02889 03250 03611 03972 04333 04694 05055
920 82 1000, 63 10,5 1000,

/M 73,9627 80,9818 88,3001 959163 103,8293 112,0379 120,5412 129,3380 = = y 14809  2,0307 26563 3,3558 4,1276 49706 58836 68656  7,9158 9,0355
MM/M
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V, m/c 2,1258 2,2675 2,4092 2,5509 2,6927 2,8344  3,1178 =
32 54 1000-i,

289,3334 325,7243 364,1255 404,5254 446,9131 491,2787 5859069 = = =

MM/M

V, m/c 0,8668 0,9246 0,9824 1,0402 1,0979 1,1557 1,2713 11,3869 11,5024 1,6180
50 83 1000:i,
MM/M

V, m/c 0,3822 0,4076 0,4331 0,4586 0,4841 0,5096 05605 06115 06624 0,7134
75 12,5 1000,
MM/M

V, m/c 2,7006 2,8806  3,0607 =
40 6,7 1000:i,
MM M

V, m/c 1,0832 1,1555 1,2277 1,2999 1,3721 1,4443 1,5165 1,5887 1,6610 1,7332
63 10,5 1000-i,
MM M

32,0564 36,0175 40,1902 44,5729 49,1643 53,9631 64,1779 752087 87,0477 99,6879

4,3951 4,9291 54908 6,0799  6,6962 73395 87062 10,1788 11,7561 13,4370

337,8076 380,6250 425,8389 = - - = = - -

356719 40,1191 44,8075 49,7355 54,9016 60,3044 659425 71,8149 77,9204 84,2579

V, m/c 0,5308 05662 06016 06369 0,6723 0,7077  0,7431 0,7785 08139 0,8493

%0 0 10004,

/ 6,2691 7,0404  7,8524  8,7049 95976 10,5301 11,5024 12,5140 13,5648 14,6546
MM/M

104 HEISSKRAFT H(®

QUALITY IN DETAIL

Tpy6onpoBoAHasa cMcTema U3 NOANMpPONUIeHa paHgomcononmepa | PR-R

V,m/c  2,8893 3,0049  3,1205 =

50 83 1000¢i,
Vwe 18054 18776 19498 20220

MM/M

V, m/c 1,2739 1,3248 1,3758 1,4268 1,4777 1,5287 1,5796 16306 1,6815 1,7325
75 12,5 1000-i,

MM/M

290,1575 312,0469 334,6853 = = = = = = =

38,5416 41,4096 44,3732 47,4320 50,5856 53,8337 57,1759 60,6119 64,1415 67,7643

V,m/c  2,5276 25998  2,6720 2,7442 2,8164  2,8886 2,9608  3,0331 3,1053  3,1775
63 10,5 1000¢i,

169,0289 178,0849 187,3631 196,8628 206,5837 216,5251 226,6865 2370676 247,6677 2584865

- -
V, m/c 1,2385 1,2739 1,3093  1,3447  1,3800 1,4154 1,4508 1,4862 1,5216  1,5570

90 15,0 1000+,

/M 29,1662 30,7111 32,2930 33,9119 355676 37,2600 38,9892 40,7548 42,5570 44,3955

V, m/c 2,2930 23439  2,3949 2,4459 24968  2,5478  2,5987  2,6497 2,7006 2,7516
75 12,5 1000+,

M

113,6950 118,4174 123,2300 128,1327 133,1253 138,2077 143,3797 1486410 1539916 1594314

HEISSKRAFT H(® 105

QUALITY IN DETAIL



mmmmm PR-R | Tpy6onpoBofHas cuctema 13 NofvMnponuieHa paHaoMcononmmepa

V, m/c 2,8025 2,8535  2,9045 2,9554 3,0064  3,0573 3,1083 3,1592

1000' 164,9600 170,5775 176,2837 182,0784 187,9615 193,9328 199,9923 206,1398

V,m/c  2,3001 2,3355 23708 2,4062  2,4416 2,4770 2,5124 2,5478 2,5832 2,6185

1000-i,
MM/M

91,2748 93,8955 96,5512 99,2417 101,9670 104,7270 107,5217 110,3511 113,2151 116,1137

V,m/c 26539  2,6893 2,7247 2,7601  2,7955  2,8309 2,8662 29016  2,9370 29724
90 15,0 1000-i
MM/M

' 119,0467 122,0143 125,0163 128,0527 131,1234 1342285 1373679 1405415 143,7493 146,9913
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Tpy6onpoBoAHasa cMcTema U3 NOANMpPONUIeHa paHgomcononmepa | PR-R

YOENbHbIE MOTEPW HANOPA 1A TPYB U3 PP-R CEPUN S3,2 SDR7,4 (PN 16)

0,05
0,1
0,25
0,5
0,75
1,0
1,25
1,5
1,75
2,0
3,0

518
16,84

12
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[MPUJTOPKEHWE N5

NMEPEYEHb HOPMATUBHbIX JOKYMEHTOB

B HacToAWwem PYKOBOACTBE [laHbl CCbUTKU Ha cnefytoue HopmMmaTBHble JOKYMEHTDI:

« TOCT 32415-2013 «Tpy6bl HAaNOPHbIE 13 TEPMOMIACTOB U COEANHUTENbHbIE JeTaNv K HUM [J1 CUCTEM
BOJOCHabXeHNA 1 OTOMNNEeHNAY;

[OCT P 51232-98 «Boga nutbeBas. O6Lme TpeboBaHUA K OpraH13aLumn 1 MeTogam KOHTPOs
KauecTBa;

[OCT 24054-80 «M3penna MawmHOCTPOEHNA 1 NPUGOPOCTPOEHNA.
MeTopabl NCMbITaHWIA Ha TePMETUYHOCTb. ObLMe TpeboBaHNAY;

[OCT 25136-82 «CoepmHeHuna TpybonpoBofoB. MeToabl NCMbITaHWIA Ha FePMETUYHOCTbY;

[OCT 12.4.124-83 «CpepncTBa 3almUTbl OT CTAaTUYECKOrO SNEKTPUYECTBA.
O6wwme TexHuYeckre TpeboBaHmsY;

FOCT P 53306-2009 «Y31bl NepeceyeHns orpaxaaroLimx KOHCTPYKLUuiA Tpybonposodamu 13
NoOIMEPHbIX MaTepranoBsy;

CIM130.13330.2012 «BHYTpeHHMIN BO4ONPOBOA 1 KaHanu3auma 3gaHun». Ot 01 AaHBapA 2013 roga;

Ceog npasun CIM160.13330.2012 «OTONNEHNE, BEHTUNALMA U KOHOMLNOHMPOBaHWe Bo3gyxa». OT 01
AaHBapAa 2013 ropga;

CIM73.13330.2012 «BHyTpeHHWe caHUTapHO-TEXHUYECKME CUCTEMbI 3AaHNIN». AKTyann3npoBaHHaA
penakuma CHwull 3.05.01-85;

CHwnM 41-03-2003 «TennoBas n3onauua obopynosaHuA 1 Tpy60NpPOBOAOS;

CHwuM 3.01.04-87 «[premka B 3KCNIyaTaLmio 3aKOHYEHHbIX CTPOUTENIbCTBOM OObEKTOBY;

CHwIM 3.05.05-84 «TexHonormyeckoe 060pyAoBaHMe 1 TEXHONTOMMYECKMe TPy6onpoBoOAbI»;

CHwuI 111-4-80* «TexHMKa 6€30MacHOCTM B CTPOUTENBCTBEY;

CHwuI 21-01-97* «lNoxapHaa 6€30MacHOCTb 30aHUI 1 COOPYXKEHNINY;

CH 478-80 «MIHCTpyKLMA NO NPOEKTUPOBAHMIO U MOHTaXy ceTell BOJOCHabeHnA
1 KaHanu3aumm 13 nnactMaccoBbIX Tpy6»;

CH 550-82 «/HCTpyKLMA MO NPOEKTNPOBAHNMIO TEXHOOMMYECKMX TPYOONpOBOLOB
13 NNacTMaccoBbIX TPY6»;

[OCT 36-100.309-86 «MoHTax TeXHONOr-4ecKnx Tpy6onpoBoaos. TexHmKa 6e30macHOCTUY;

CIM 40-101-96 MpoeKTrpoBaHKEe N MOHTaX TPYOONPOBOAOB U3 NONMPONMNIEHA
«Pangomcononumepy;

CIM 40-102-2000 «[MpoeKTUpoBaHMe 1 MOHTaX TPYOONPOBOJOB CUCTEM BOAOCHAGKEHA 1
KaHanmsauum u3 noanMepHbIX MaTepranosy;

CIM 40-103-98 «[poeKTUpoBaHMe 1 MOHTaX TPYO6ONPOBOAOB CUCTEM XONIOAHOTO M ropsAvero
BHYTPEHHETO BOJOCHAGXKEHNA C UCTIONIb30BaHNEM METaINIONONIMMEPHDBIX TPY6»;

CN 41-102-98 «[poeKTnpoBaHme 1 MOHTaX TPY60NpoBO#OB CUCTEM OTOMNEHNA
C UCMOMNb30BaHNEM METASIIONONIMMEPHbIX TPYO»;

CIM41-103-2000 «[poeKTupoBaHme TENTIOBOWN N30ALMM 060PYAOBaHNA 1 TPYOONPOBOLOBY;

BCH 8-94 «BegomcTBeHHble CTpOonTENbHbIE HOPMbI MO MOHTaXy KOMIEKTOPHbIX CUCTEM BHYTPEHHEro
BOAONPOBOA 3AaHNI C BOQOCYETYMKAMU, MOKBAPTUPHbIMM 3aNopHO-pacnpesenuTesibHbIMm
KpaHaMu 1 rmMbKMMM NOABOAKAaMM K CAHUTapPHbIM Nprbopam»;

BCH 47-96 «<BegoOMCTBEHHbIe CTPOUTESIbHbIE HOPMbI MO MPOEKTUPOBAHNIO U MOHTaXy BHYTPEHHNX
CUCTEM BOJOCHAGXEHNA 113 MOAMMNPONUIEHOBbIX TPY6 «PaHgomMcononumep» (PP-R)»;

BCH 69-97 «MHCTpyKUMA MO NPOEKTUPOBAHMIO Y MOHTaXKy CUCTEM OTOMEHWA 34aHNIN
13 METaINIONONNMEPHbBIX TPYO»;

TP 125-02 «TexHnyeckre peKoMeHAaLmnmn No NPOEKTUPOBAHMIO Y MOHTaXy BHYTPEHHUX CUCTEM
BOJOCHabXeHUA, OTOMNNEHNA 1 XNafoCcHabXXeHNsA N3 KOMOVUHPOBaHHbIX MOIUMPONUIEHOBbIX TPY6»;

P[] 39-22-113-78 «BpemeHHble npasunia 3awuntbl OT NPOABAEHWI CTaTUYECKOrO dNIeKTPMYeCTBa Ha
NPON3BOACTBEHHbIX YCTaHOBKAX U COOPYXXEHUAX HEDTAHONM 1 ra30BON NPOMBbILLIEHHOCTY.
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