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PEKOMEHAOALUUU NO NPOEKTUPOBAHUIO N MOHTAXXY

1. BBeaeHue

PaboTa TpyboMnpoBOOOB CUCTEM OTOMMIEHUSA, TEMNIOCHAOKEHMA M BOOOCHAOKEHUA COMpsXKeHa C
TeMnepaTypHbIMU KONebaHUAMM, BbI3BAHHBIMU BHELLHUMW BO3OEMNCTBUAMMU U UIMEHEHUAMU pPexxmnMa
paboTbl TEMTOBOM UMM BOOOMNPOBOAHOM ceTu. B pe3yrbTate 3TUX KonebaHu TpybonpoBon naMeHseT
CBOM NTMHEMHble pa3Mepbl B OCEBOM HamnpaBneHuun.

CUNbPOHHbBIN KOMMEeHcaTop ABNAETCA HEeOTbeMIEMOM YacTbio TPyBOMPOBOAHbIX CUCTEM, BK/IO4Yas
cucTeMbl OB, ropayero 1 XoNogHOro BogocHabykeHMdA. OH KOMMeHCHpYeT TeMrnepaTypHble gedopmManmm
M BMBpaLMK, NpenoTepallad BO3HUKHOBEHNE U3BBITOUHbBIX MeXaHUUYEeCKUX HanpsaXeHU B aneMeHTax
Tpy6onpoBoaa.

B HacToALLMX peKoMeHOaLMAX B KavyecTBe NpurMepa paccMmaTpuBaeTca npoaykuma OOO HIMM «XopTyM»
OJ19 BHYTPEHHUX MHXXEHEPHbIX CUCTEM:

- CUNbPOHHbIE KOMMEHCcaToPbl;

- HEeMNoaBMXKHble OMNopbl;

- MOABECHbIE PaMbl;

- NOABUKHbIE (CKOMb3sLLME) ONOPbI.

2. O6nactb NpUMeHeHunsa

HacTosalwmne pekoMeHOaUmMy pacrnpoCcTpaHATCS Ha:
- cuNb®OHHbIE KOMMEHCATOPbI, MpeAHa3HaYeHHble A9 KOMMeHcauumn TeMnepaTypHbix gedopmaumm
TPpy©OoMnpoOBOAOB BHYTPEHHMX MHXEHEPHbBIX CUCTEM XUIbIX M OOLLECTBEHHbIX 34aHNI;
- HenoABMXXHble Oropbl, OrpaHu4YMBalOLLIME MepeMelleHna TpybornpoBoaa MpPW MUCMOMb30BaHUM
CUNbPOHHOro KOMMEeHCcaTopa;
- TMOABECHble paMbl, MNpegHa3HayeHHble A9 YCTAaHOBKM HEMOABUMKHbLIX OMOp W  CUMTbPOHHbBIX
KoMrMeHcaTopoB Ha TpybonpoBodax cucteMm OB, IBC, XBC, XC 1 TC;
- noOBWyKHble (Ckomnb3duwiMe) onopbl, obecrnedmBatolMe COXPaHeHUWe COOCHOCTU U JIMHEWHoe
HanpaBfeHWe NepemMeLLeHUn TpybonpoBoaa Npu pabtoTte cMNbGOHHOro KOMMeHcaTopa.
HacTroqlwme pekoMeHOaUMM pacrnpoCcTPaHATCS Ha NPOeKTUPOoBaHUE BHYTPEHHMX cucteM OB,
BC, XBC, XC un TC, peKoHCTpyMpyeMbIX WU MOABEPraloLMNXCa KamnuTallbHOMY PEeMOHTY 34aHUSX,
BK/toUas obLlecTBeHHble, MHOMOGYHKLUMOHaNbHble M 34aHNA C OOHUM GYHKLMOHaNbHbBIM Ha3Ha4YeHMeM.
HacToqalme pekoMeHOaUnmM He pacnpoCcTpaHAaTCa Ha CUCTEMbl BHyTpeHHero TC, XC, OB, M'BC un
XBC 3alMTHbIX COOPYXKEHMIN TPaXkOaHCKOM OBOPOHbI; COOPYXKEHMN, NMpeaHasHavyeHHbIX Ana paboT ¢
PagMoOaKTUBHbBIMKU BeLLeCTBaMM, UCTOYHUKAMM MOHU3UPYIOLMX U3NYyYEHUN;, OOBbEKTOB MOA3EMHbIX
ropHbIX PaboT M MOMELLEeHUM, B KOTOPbIX MPOW3BOASATCH, XPaHATCA WU MPUMEHAITCH B3pbiBYaTbhle
BEeLLEeCTBa; CreumanbHbIX HarpeBatowmx, OXaXkaatoLmx 1M obecnbiIMBatoOWMX YCTAHOBOK M YCTPOMCTB
OJ191 TEXHOMOMMYECKOro U 3MeKTPOTEXHUYECKOTro 060opyAoBaHUA; acrnmpaumm, NMHEBMOTPaHCHopTa M
nblnerasoynaneHms oT TEXHOMOrMYecKoro obopynoBaHMa UM MbIIECOCHbBIX YCTaHOBOK; Ha 34aHWMA W
MOMELLEHWNA CENbCKOXO3AMCTBEHHOIMO U MPOM3BOACTBEHHOINO Ha3HAYeHWs, B KOTOPbIX MapaMeTpbl
MWKPOKIMMAaTa 1 BO3AYXOO0OMeH 3aatoTca TEXHOOMMUYECKMMU TPeBOBaHUSAMM, @ TaKKe Ha 34aHusd r
COOPYXKEeHUSA, OTHOCALLMECH B COOTBETCTBUM ¢ DefepanbHbiM 3aKOHOM OT 29 fekabps 2004 r. N 190-D3

"TpagoCcTpouTeNbHbIN Koaekc Poccuinckon denepalnn” K 0ocob0o onacHbIM 06beKTaM.
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3. HopMaTuBHbIe CCbIJTIKU

B HacToALLMX peKoMeHOaLMAX NCMOMb30BaHbl HOPMaTUBHbIE CChINTKM Ha cefytolme JOKYMEHTbI:

[OCT 3262-75 «Tpy6bl CTanbHble BOOOra3onpoBoaHble. TeXHMYecKme yCrnoBma»;

FOCT 8732-78 «Tpy6bl CTarbHble 6eClIoBHble ropadeaedopMmnpoBaHHbIe»;

[OCT 22270-2018 «CwucteMbl OB, BEHTUNGUMM U  KOHOUMUMOHUPOBAHUA. TEPMUHbI W
onpeneneHuna,

[OCT 32935-2014 «KomneHcaTopbl cuibdOHHbIE MeTanmdyeckme ana Tennoebix ceter. Obme
TEXHUYECKME YCITOBUS»;

FOCT 10704-91 «Tpy6bl CTanbHble 31eKTPOCBapHbIe MPSMOLLOBHbIEY.

FOCT P 51571-2000 «KomMmneHcaTopbl M YMNOTHEHUS CUNbPOHHbIE MeTannudeckme. Ob6uime
TexHU4Yeckme TpeboBaHNAY,

CIn 7.13130.2013 «OToMnneHne, BEeHTUNAUMa M KoHOMUMOHUpPOBaHMe. TpeboBaHUA MOXKapHOM
6e3onacHocTU (c naMeHeHnaMum N1, N 2)»;

CIM 20.13330.2016 "CHw1IM 2.01.07-85* Harpy3ku 1 Bosgencrtema” (c mameHeHmnamm N 1, N 2);

CIM 30.13330.2020 «CHw1IM 2.04.01-85* BHYTPEHHMIM BOOOMPOBOL M KaHanM3auma 3gaHum,

CIM1 60.13330.2020 «CHMKI1 41-01-2003 OTONMEeHUNE, BEHTUNAUMNA M KOHONLUMOHMPOBAHME BO34yXa,

CINM 73.13330.2016 «BHYTpeHHKMe CaHUTAapPHO-TEXHNYECKMNE CUCTEMbI 30aHUMNY;

CrI131.13330.2020 "CHwI1 23-01-99* CTpounTenbHaga kavmaTonormsa";

CIM 253.1325800.2016 «/H>XeHepHble CMCTEMbI BbICOTHbIX 34aHMIN».

4. TepMUHbI U onpeaeneHus, ycnoBHble COKpaLleHUs

4.1 B HacTodaWmMX pekoMeHaaumnax npuMeHeHbl TepMuHbl 1 onpepeneHma NOCT 22270, TOCT 32935, CI1
7.13130, CM 30.13330, CMN 60.13330, CI113113330.
4.2 B HacToALWMX peKoOMeHOaumMax NpuMeHeHbl cliefytoLlime CoKpalleHus:
BBP — BepoATHOCTb 6e30TKa3HoM paboThl;
FBC — ropsuee BogocHabxeHwue;
HAKC — HaumnoHanbHoe AreHTcTBO KOHTpona CBapKu;
HAO — HopMaTMBHaa OOKYMEHTaUUS,;
OB — oTonseHune;
MO — npoekTHaga OOKyMeHTaums;
MNC — nacnopr;
P3 — pyKOBOACTBO MO 3KCMyaTaumm;
TC - TennocHabeHwue;
TY — TexHM4YecKue yCcrioBus,;
XBC — xonogHoe BogocHabykeHue;
XC — xonofocHabKeHue;

3 — 3KcnnyaTauMOHHbIe AOKYMEHTbI.

T
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5. O6LWwme nonoXeHusd

1. Oedopmaumm B TpybonpoBOoOax BHYTPEHHUX WHXXEHEPHbIX CUCTEM BO3HWKAOT BCAeacTBUE
N3MEHEHUA TeMnepaTypPbl BHYTPEHHEN U BHELLHEW Cpeabl, a TaKXe Nof BIUAHMEM BHELLHMX GaKTOPOB,
MOroAHbIX YCNOBUMN U OPYTMX MPUYUH.

2. CNbdOHHbBIN KOMMEeHcaTop npuMeHaeTca B cuctemMax TC, XC, OB, NBC, XBC v npendarcTByeT
BO3HWKHOBEHMUIO MOBbILLUEHHbIX MeXaHW4YeCKMX HanpshkeHUm sneMeHToB TpybornpoBoda BCreacTBume
TeMnepaTypPHbIX UBMEHEHUM MX TMHEMNHbIX Pa3MEPOB.

3. CnnbdOHHbIE KOMMEHCATOPbLI ANS BHYTPEHHUX WMHXEHEPHbIX CUCTEM He crefyeT MPUMEHATb B
KayecTBe racutensa konebaHmm, BO3HMKaOWMX BCeacTBMeE paboTbl HACOCHOro obopynoBaHMUS.

4. TlpU HEBO3MOXHOCTM MUCMOMb30BAaHMUA CaMOKOMMEHcaumm TpybonpoBOOOB pPEKOMEHOYeTCH
npenycMaTpuBaTb  CUMbPOHHbIE  KOMMEHCATopPbl B COYETAHMKWM C  TMOABMXKHLIMK  OMOpPaMMu,
UCKIoYatoWmMMy 60KoBOe nepemelleHre Tpyb B MecTe Ux yCTaHOBKM.

5. Cunb@oHHble KOMMEHcaTopbl [ONA BHYTPEHHUX WHXXEHEPHbIX CUCTEM U3  METATMYECKUX
TpybonpoBOAOB, YCTaHaBIMBaEMble B MeCTax obLlero nonb3oBaHUsa, AO/MKHbI OCHAWATbCA BHELUHUM
3aLUUTHBIM  KOXXYXOM. KOHCTPYKLUMA KOMMEeHcaTopa AOo/MKHa obecrnedmBaTb OTBOA KOHOEHcaTa U3
MPOCTPAHCTBA MEXAY KOXXYXOM U CUAbOOHOM M OO/MKHA CBOAUTbL K MUHMMYMY BEPOATHOCTb MOMagaHUs
rnof KOXyX CbIMy4YMX MaTepuanos, CTPOUTENbHOW MbiiM U MOCTOPOHHUX MNpPeaMeToB, CroCOOHbIX
noBpeanTb CUMbdOH, 3ab6/10KMPOBaTb CKAaTUE U PaCTaXKeHWEe KOMMNEHCaTopa WM Bbi3BaTb MOCTOPOHHME
LLYMbI MPW 3KCMyaTaumm.

6. Mpy MOHTa)XXe KOMMEHCATOPOB B 3aKPbITbIX CTPOUTENbHbIX LUIaxXTax [LOO/MKHbI YyCTaHaBMMBaTbCA
CMOTpPOBbIE MIoYKKM, obecneymnBatoLLme OCMOTP U 3aMeHy KOMMeHcaTopa.

7. TpUMeHeHne OAHOCMOMHbIX KOMMeHCaTopOoB, KOMMeHcaTopoB 6e3 cTabunmsatopa cunbdoHa M
KOoMMeHcaTopoB 6e3 BHYTPEHHErO 3KpPaHa He AoMyCcKaeTcs.

8. [1ng KOMMEeHCaToOpOoB, YCTaHaBMMBAEMbIX B 3aKPbITbIX CTPOUTENbHbIX LUaXTaX, Halnyme BHELUIHEro
3aLUMTHOMO KOXYXa He 0653aTeflbHO, HO peKkoMeHayeTcs.

9. MUHMManbHaa TeMnepaTypa MOHTa)ka CUNbGOHHOTO KoMMeHcaTopa Ha CTalbHbIX TPyOGonpoBoAax
OOMKHa BblTb He HMKe -10 °C. BO3MOXeH MOHTaX npu 6oree HU3KUX TeMrepaTypax npu Hanndmm
pekoMeHOauMm  npowusBoauTenem  Tpyo, GUTUHIOB UM KOMMEHCATOPOB, MOOTBEPXKOEHHbIX
aKKpeaMToBaHHbIMKW NabopaTopuaMK, OOMYLIEHHbIMW K OCYLLUECTBMEHUIO TakoW OeAaTeNbHOCTU B
nopsake, YCTaHOB/IEHHOM [OEeNCTBYIOWMM 3akoHodaTeNnbCTBOM Poccumckon ®epepaumn. MNpumep
pacyeTa KOMMeHcaumMy Mpu U3MeHEHUN TeMMmepaTypPbl MOHTaXKa CM. B [NMpunoxxeHnn XK.

10. Benn4ymHbl OCEBOro Xoda Mpu PacTaXXeHUM U CKaTUKM KOMMEeHcaTopa AO/MKHbI 6blTb orpaHuYeHbl
KOHCTPYKTUBHbIMW OCOBEHHOCTAMK KOMMEHCATOPOB M pPacYeTHbIMU TpeboBaHUAMMK, NMPeabaABIAeMbIMU
K y4acTky TpybonpoBoaa, Ha KOTOPOM MiIaHMPyeTCa yCTaHOBKA KOMIMEHCAaTOPOB.

11. Ha3Ha4eHHbI CPOK CNy»K6bl KOMMEHCATOPOB AO/HKEH ObITb:

- N9 KOMMeHcaTopoB. / ycTponcTe cuctem MBC, OB 1 XC — He MeHee 30 ner,

- N9 KOMMEeHcaTopoB. / ycTponcTs cuctem XBC — He MeHee 50 ner.

12. BBP cunbdoOHHOrO KOMMeHcaTopa MNpW OCEBOM XO4e MPU OKATUM [O/MKHA COOTBETCTBOBATb
TpeboBaHMaMm TOCT 1 NoATBEPXKOATbCA MPOTOKOMAaMU UCTbITaHUM B aKKpeauToBaHHOM nabopaTopuu.
OO0 HIMM «XopTyM» pekoMeHOyeT paccMaTpUBaTb rpadalmio HapaboTkM koMreHcaTopa 13 FTOCT 32935.

(C™m. npunoxxeHune E).
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13. Cl/IJ'IbeOHHbIm KOMMEeHCaTOop pa3MellaeTCd Ha I'IpﬂMOJ'IMH@I;IHOM y4yacCTKe MexXny HenoaBM>XXHbIMU

ornopamu.

14. TIpU UCMOMb30BaHUK CUTbGOHHbIX KOMMAEHCAaTOPOB TEMMOBbIX YAMHEHMM Ha ydacTke TpybonpoBoaa

He OOMyCKakTCA nonepeyYHbix I'IepeMeLLl.eHl/Il;l, YrnoBbIX N CKPpy4YKMBatOLWMX Hal'lpﬂ)-KeHl/IVI.

6. KOHCTPYKTUBHbIE 3/1IEMEHTbI CM.Hbd)OHHOFO KOMMeHcaTopa

f /3 /? /5 f 2
=) ¥ rd v P i A

Puc. 6.1. KOHCTPYKTUBHbIE 3N1EMEHTbI CUbGOHHOMO KOMMEHcaTopa

—_

CunbdoH
MpucoeanMHUTENbHbIN MaTPy6OK
BHYTpeHHMM aKpaH

Koxyx

LI NENEEN

Y3en afieMeHToB Ol'paHl/IL‘Il/ITeJ'Iel;I OCeBOro xoaa.

6.1. CunbpoH

CunbdoH - ocecMMMeTpUYHaga yrpyrag o6oouka, pasaendgiollas cpeibl M crnocobHag noa AencTemem
OaBMNeHus, TemnepaTtypbl, CUMbl M MOMEHTa CWMbl COBepLUaTb JIMHEeMHble, COBWIoBble, YrnoBble

nepeMelleHna unu npeobpasoBbiBaTh AaBneHune B ycunue. TOCT 22743-85 (nyHkT 1) CM. puc. 61,

nosnyma 1.
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B HacToqlee Bpemda aenctBytoT Cl 60.13330.2020 1 CIM 30.13330.2020, corfnacHoO KOTOpPbIM LOMYCTUMO
MPUMEHSATb TOJTbKO MHOIFOCIOMHbIE KOMMEHCATopPbI.

KomneHcaTop HIMTM «XopTyM» MMEET MHOIMOCIOMHbIN CUbPOH M3 HEPIXKABEIOLLLEW CTann C BbICOKOM
LMKMYECKOM HapaboTKOW, ONTUMarbHOM »XEeCTKOCTbIO M 6€30TKAa3HOM paboTow Npu TUMOBbIX Harpy3Kax,

BO3HUMKakOWKMX Ha pr6OI'I poBoOaxX BHYTPEHHUNX MHXXEHEPHbIX ceTen.

6.2. MpucoeanHUTENbHDbIN NAaTPy60K

anCOGAMHMTeanbIﬁ nany60K — 21eMeHT KOMI'IeHcaTOpa/yCTpOﬂCTBa, yCTaHaBJ‘IMBaeMbIl;I Ha

CUNbPOH ON19 CoeAMnHEHMUSA C MexaH3MaMu, TpybonpoBodamm, annapatamMu. (CM. puc. 6.1, no3mumsa 2.)
KOHCprKLI,MF! KOMMeHCaTopa hortum wucktoYaeT BO3MOXXHOCTb CKOM/IEHUA BO BHYTPEHHUNX

MofocTax naTpybkoB  KOMMEeHcaTopa MHOPOMOHbIX 4YacTul (npumecen), copepykallmxca B

TpaHcnopTupyemom cpepe. HMM «XopTymM» npefnaraeT LWMPOKUNA aCCOPTUMEHT KOMMEHCAToOpPOoB C

yrnepoomnctbiMn N Hep>XaBetoWMMM HaKOHEYHMKaMK, COOTBETCTBYOLLIMX COBPpeEMEeHHbIM HOPMaTUBHbIM

TpeboBaHMAM.

6.3. BHyTpeHHUMN 3KpaH

BHYTPEHHMI 3KpaH (anbTepHaTMBHblE HaWMMEHOBAHMA: HaMpaBNAoWAa rMIb3a, HanpaBnAoWMM
naTpy6oK) — 3/1eMEeHT KOMMeHcaTopa/yCTPONCTBa BHYTPU CUMbdOHa B BUAOE TPYOKU, MPUCOEONHEHHOWN
K OQHOMY M3 MpUCoeanHUTENbHbBIX MAaTPYOKOB BHYTPW CUMbOOHA, UMM OBYX TENEeCKONMUYecKnx TpyO6oK,
MPUCOeOMHEHHbIX K OBYM MpUcoedMHUTENbHbIM MaTpybkaM, cOBepLUAloLMA BO BPEMSA CXKATUA U
PacTaKEHUA KOMMEeHcaTopa oceBble MNepeMelleHMs U BbIMOMHAKWMA 3aWUTHYO QYHKLUMIO U, B
3aBUCMMOCTU OT KOHCTPYKTMBHOIO WCMOMIHEHUS, BbIMOMHAOLMNM  CTAaBUNU3UNPYIOLLYIO  DYHKLMIO
KoMmneHcaTopa. (CM. puc. 6.1, no3muma 3.)

KoMneHcaTopbl hortum gona BHYTPEHHWUX MUHXEHEPHbIX CUCTEM OCHALLEeHbl BHYTPEHHWM
SKPaHOM, BbIMNOSIHEHHbLIM U3 KAa4eCTBEHHOW HepykaBewllen ctanm cornacHo CIl 60.13330.2020 un CrI1

30.13330.2020.

—_—
L npphortum.ru\
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B KOHCTPYKLMKM KOMMEHCAaTOPOB hortum BHYTPEHHUI 3KPaH 3aliMmiiaeT CUbdOH OT MexaHUYeCKMX
MOBPEXXOEHWN, BbI3BaHHbIX MOMNadaHMeM MOCTOPOHHWMX TMPeAMeToB W TBEpAbIX 4acTul, B
TpaHCropTMpyeMon cpefe BHYTPb rodp, a Takke OT TePMUYECKMX MOBPexOeHUM, Harnpumep, oT
MPOYXOroB  MCKPaMM CBapKM BO BPEeMA MOHTaXka. Tefeckonmyeckasd KOHCTPYKLMSA 3KpaHa
npenoTBpallaeT CKBO3HYIO KOPPO3UIO NaTpybKa, BO3HMKAKOLLYO M3-3a Pa3HOCTU MOTeHLMaNos B 30He

KOHTaKTa pa3HOPOOHbIX MeTaslJ10B

6.4. KoXyx

Ko)yx (anbTepHaTMBHble HAMMEHOBAHUA: BHELUHUM 3KPaH, 3alMTHbBIA KOXYX) - KOHCTPYKTUBHbIN
3/1EMEHT KOMMEHCAaTopa, 3aKkperseHHbIM Ha MPUCoedMHUTENbHOM MaTpybke/natpybkax cHapy»u,
BbIMOMHAOLWMA  3aLUMTHYKO OOYHKLUMIO WM OOMOMHUTENbHO, B 3aBMCMMOCTM OT KOHCTPYKTMBHOMO
MCTMOMTHEHWS, BbIMOMHAOLLMI CTabUIN3NPYIOLLYIO GYHKUMIO KOMMeHcaTopa. (CM. prc. 6.1, no3numa 4.)
Koyx oT HIM «XopTyM» M3roTaBMBaeTCad W3 Hepy)kaBewllen cTanu UNmM  anioMUHUg,
obecneumBaeT HaOéXHYO 3alUMTY CUIbdOHA OT BHELWIHUX MexXxaHWYeCKUX BO3OEWCTBUIN, MpuOoaéT
M30ennio NpUBNeKaTebHbIN BHELLHWM BUO M CNOCOBCTBYET NPOONIEHMIO CPOKA Cly»Obl KOMMeHcaTopa.
KOHCTPYKLUMA KOXKyXa peanmsoBaHa 6e3 KpyrHbIX TEeXHOMOrM4YecKMx 3a30poB ONF CliMBa
KOHOeHcaTa, 4YTO MCK/oYaeT BEepPOdTHOCTb MonagaHua nofd Hero Mycopa, Mbiin, KpacoK W Apyrux
MOCTOPOHHMX MpeaMeToB. Bonee TOro, KOHCTPYKTMBHOE WCMOMHEHME KOXyxa [OOMOMHUTENbHO

BbIMOJTHAET beHKLI,VHO orpaHn4ynTend Xoda Ha pacTtdaxXeHne n cxatme.

6.5. OrpaHunuuTesnib 0CeBOro xoaa

OrpaHuUuUTeNlb OCeBOro xoga (aslbTepHaTMBHbIE HAMMEHOBAHWA: OrpaHuuyMTenbHas apmatypa) -
apMaTypa, orpaHuuYMBaloLLlad OCeBble MepeMelleHna MPUCOedUHUTENBHOW apMaTypbl CUMbPOHHOIO
KOMMeHcaTopa OT BO3OeNCTBUS BHYTPEHHErO UM BHELHEro gaBneHuna Ha cuibdoH.

OceBOM XxOpA MPU CXKAaTUM KOMIMEHcaTopa - 3HauyeHue [OonycTMMon fdedopMaumm Npu CxXaTum
KOMMeHcaTopa B OCEBOM HampaBfeHMU OTHOCUTESIbHO HEWTPaNbHOIrO MOMOXKEHUs, OeKnapupyemMoe
M3roToBUTENEM.

OceBoW XxoA NPpU PacTsHXKeHUU KOMMNEHcaTopa - 3Ha4eHre onyCcTuMon gedbopMaLmm MNpu pacTarkeHunm
KOMMeHcaTopa B OCEBOM HarpaBfeHWM OTHOCUTENbHO HEeMTPanbHOro MOMOXEHUdA, OeKnapupyemMoe

N3rotoBUTENEM.
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B  KOHCTpyKUMM  KoMMeHcaTopa OOO HIIM  «XopTyM»  MNpeaycMOTPEHbl  OrpaHu4YuTenu,
npenoTBpaLlatolime N36bITOYHOE pacTsKeHne UMK CxxaTre KoMreHcaTopa BHE aMMNNnTyabl 4OMNYCTUMbIX
nedopmaumii, B BUOE OTAEbHOINO KOHCTPYKTUBHOMO 3fIEMEHTa MM B COCTaBe AeTanier KoMreHcaTopa.
(CM. puc. 6.1, no3numa 5). 3To NO3BONAET CHU3UTb PUCK BbIXOAAa U3 CTPOS OaxKe MPU He3HaYUTENbHbIX

oLmMbKax, OONnyLwleHHbIX B npouecce MOHTa)Ka.

6.6. CTabunusaumnsa cunbPoHa

CTabunusupoBaHHbIM CcUNbPOH — CUIbDOH, CMOCOBHbIM COXPaHATb CBOW TeXHUYeckue U
reoMeTpuyeckme napaMeTpbl B 3afaHHbIX NMpeaenax npuv Bo3L4enCTBUM CTaTUYECKOW, AMHAMUYECKON
WIN  UMKIUYECKM U3MEHSIOWENCA Harpy3Ku, YCTaHOB/IEHHOW W3roToBUTENEeM, 3a cyeT npouecca
ctabunusaumm  cunbdoHa  INEMEHTOM UM 2MIeMeHTaMM  KOMMEeHCcaTopa,  BbIMOMHAOWMMMU
CTabUNN3NPYIOLLYIO YHKLIMIO.

B koMneHcaTopax HIMM «XopTyM» MpUMEHEHbl YNyJlleHHble TexXHUYeckue peleHua B
KOHCTPYKLMMK, KOTOPblE WUCKOYAOT BO3MOXXHOCTb BO3HUKHOBEHWHA BPELOHOMO KOHTakTa MeTanna o
MeTann.

CunbdoH He comnpuKacaeTca co CTabunmsaTopomMm, UTo NpeaoTepallaeT AedopMaLmio ero rodbp 1
MUHUMU3NPYET PUCK BO3HUKHOBEHMA LIYMOB B MpoLlecce paboTbl koMneHcaTopa. bnarogapa atomy
obecneynBaeTca paBHOMepHoOe GYHKLUMOHUPOBaHME CUbdOHa MO BCeM ero AnmMHe, YTO 3HaYUTENbHO

YBETMYNBAET €ro Pecypc U CPOK Cry»Obl.
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7. OCHOBHbIE AlaHHbIe ANng non60pa cnnbdOHHOro KOMMNeHcaTopa
OcHOBHble faHHble g noabopa cnMbPOHHOIo KoMMneHcaTopa:
1. OcHOBHbIe NapaMeTpbl CUCTEMDI:
e YcnoeHbIM gnameTtp (DN), MM
e Pabouee naBneHue (PN), 6ap
e Tun npucoeanHeHns: nof nprBapky, draHueBoe, MydToBOE, pe3bboBoe, Npecc-OUTUHT.
2. XapaKTepUCTUKM SKcnnyaTauum:
e Pabo4adq cpefa: TN, TeMMNepaTypa, arperatTHoe COCToAHME, B3PbIBOOMACHOCTD.
e  OkpyXKatollada cpefa: TeMnepaTtypa, CEMCMUYHOCTb, HalTMYMeE arpeCcCUBHbIX GaKTOPOB.
e KoMneHcupytoLasa crnocobHOCTb: TpebyemMoe 3HadYeHMe nepemelLleHmnsa (0cCeBoro, C4BUIoBoro,
YFNOBOro) B MM UM rpagycax.
3. JononHuTenbHble Tpe6oBaHUA:
e KOHCTPYKTMBHbIE OCOBEHHOCTW: HanMuMe BHYTPEHHEro aKpaHa (rMb3bl), 3alWMUTHOIO KOXKYXa,

HeoBXxoOMMOCTb MpeaBapUTENbHONO PaCTIKEHWA/CKaTUA.

e Pecypc: TpebyeMbl CPOK Cy»K6bl UK KONUYECTBO Paboumnx LIMKIIOB.
e Crnieumdukaumm: ceBepHoe UCHoNHeHWe AONa paboTbl B YCMNOBUSAX HUIKUX Temrepatyp,
cooTBeTcTBMe [OCT.
TexHnYecKMe XapaKTepPUCTUKKM CTaHOAPTHbIX KoMmneHcaTopoB OOO HIMM «XopTyM» ONa BHYTPEHHUX
NHXXEHEPHbIX CUCTEM MpeacTaBfieHbl B [MpunoxxeHunm A.

B cnyyae ecnu TpebytoTca KOMMNEHCaToPbl C HECTaHAAPTHLIMU XapaKTepPUCTUKaMK, 19 pacyeTa
MHOMBUOYANbHOM KOHCTPYKLMM HeobXxoOaMMO 3amnofiHeHWe OMpPOCHOro Nuua M nepefada ero Ha
npennpuaTne-mn3rotoBmUTeNb. NMprMep onpocHOro n1cTa cMm. MNMpunoxxkeHue bB.

MoTpebutento pekoMeHOyeTca 3anpoCUTb Y  U3rOTOBUTENS  MPOTOKOMbl  UCMbITaHWUIA,
cepTndmKaThbl, MMrMeHnYecKne 3akMoYeHUs 1 apyrve OOKyMeHTbl, MOATBepMOalollne KadecTBO

npoayKLumu.

8. Tunbl CMnbd)OHHbIX KOMMEeHCaToOpoOB AJi1f BHYTP€HHUX MHXEHEePHbIX CUCTeM

Knaccudukaumsa Tunos MpumMmevyaHue

Mo KOHCTPYKUMM: | C 3aLUMTHBIM KOXKYXOM | - B AaHHOW KOHCTPYKLWU CTabUNN3NPYIoLLYIO GYHKUMIO

(BHEWHUM cunb®oOHa HECET 3allMUTHbIM KOXXYyX B TaHOeMe Co
CTabnIN3aTOPOM) U CTAabUNN3NPYIOLLMMU KOSbLL@MU (BTY/IKaMU).
BHYTPEHHWM - JlonyckaeTca TONbKO OAHOCOCTaBHbIN KOXYX.
3KpPaHOM. - bnarogapa 3alMUTHOMY KOXXYXY KOMMeEeHCaTop Takxe
CMm. puc. 8.1 3aLUMLLEH OT BHELHErO BO3OENCTBUSA, MEXAHMYECKMX U

TEPMUYECKMX MOBPEeXOeHUM, a TakXke nonagaHusa
CTPOUTENBHOIO MyCOpa U1 Mbln Mexay rodp cuibdoHa.
- CrabunusmpytoliMe Kombla (BTYNKM) 3alluLLaloT
CUNbGOH OT M3rMbaHKUA, OCYLLIECTB/IAIOT PAaBHOMEPHYO

paboTy cunbdoHa, YBENUUMBAIOT PEeCcypc U CPOK

L npphortum.ru )
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CNY>KObl, 3alWMWaoT  CcUNbdoH OT BHELWHero u
BHYTPEHHEro KOHTaKTa C 3alUUTHbIM  KOXXYXOM U
BHYTPEHHUM 3KPaHOM, 3HAYUTENbHO CHWDKAIOT WYM OT
paboTbl KOMMeHcaTopa.

- B KOHCTPYKLMM KOXyXa OO/MKHbI MpeaycMaTpmBaTbhCa
OTBepCTUA (3a30pbl) A4Na yOaneHUsa KOHAeHcaTa Mexay
KOXXYXOM M CUTbDOHOM.

- BHyTpeHHMWM 3KpaH 3aWuwaeT cunbdoH  OT
BO30EeNCTBUA pabodel cpefbl, MPOXOroB BHyTpPeHHeMN
YacTu cUnbdOHa BO BpeMs CBapOUHbIX paboT, a Takxe oT
nonagaHna MenKkMx YacTuL, COAepPXKaLLMXCa B paboyen
cpepe, Mexxay ropp cunbdoHa.

- BHYTPEHHUI 3KpaH B OAHHOW KOHCTPYKLUK MOXKET
6bITb KaK OHOCOCTaBHbIW, TaK U ABYXCOCTABHbIN.

- KomneHcaTopbl  Takoro  Tuna HeobxooMMo
yCTaHaB/MBaTb, CBEPUB HaMpaBAeHMe NOTOKa Cpebl.
MpuMeyaHue:

Ona ynobcTBa MOHTaXka B MapKMPOBKE KOMMeHcaTopa
OO/MKHa 6blTb YKa3aHa CTpefika HanpaBfeHUsa MoTokKa,
ecnu BHYTPEHHWUM 3KpaH OHOCOCTaBHbIW.
YcTaHaBnvBamTe KOMMEHCATOP CTPOro B HampaBleHMH,
YKa3aHHOM  CTpeflkomM  Ha  WM30eNuUu,  CorflacHo

PYKOBOACTBY MO 3KCMyaTaluMm.

C BHYTPEHHUM
2KpaHOM (C
BHYTPEHHUM

CTabnIN3aTOPOM) U

3alWMTHBIM KOXXYXOM.

CM. puc. 8.2

- B BaHHOW KOHCTPYKLUMIM CTabUAN3UNPYIOLLYIO GYHKLIMIO
cUNbdOHa HeceT BHYTPEHHUIN IKpPaH.

- BHyTpeHHUWM 3KpaH 3aWmwaetT  cunbdoH  OT
BO3OEeNCTBUA pabouel cpefbl, MPOXXOroB BHyTPeHHeNn
yactm cunbdoHa Mpuv MNpuUBapKe KoMMeHcaTopa K
TpybonpoBoAy, a TakyKe OT MornagaHmsa Menkux 4actumu,
cogepawmxca B pabouen cpene, Mexay rodp
cunbdoHa.

- BHYTpeHHWN 3KpaH B OJAaHHOM KOHCTPYKUMW MOXKET
6bITb TOMTbKO OJJHOCOCTaBHbIN.

- [lonyckaeTcsa TONbKO O4HOCOCTaBHbIN KOXYX.

- Bnarogaps 3alWMTHOMY KOXKYXy KOMMeHcaTop Takke
3alMULIEH OT BHELWHEero BO34enCcTBMS, MeXaHUYEeCKMX n
TEPMUYECKMX TMOBPEXOEHMN, a Takxke rnonagaHuda
CTPOUTENBHOIO Mycopa U MbIN Mexay rodp cuibdoHa.
- B KOHCTPYKLMK KOXKYyXa OONMKHbI MpeaycMaTpmBaTbca
OTBepPCTUA (3a30pbl) ANd yOaleHWa KoHOeHcaTa Mexay

KOXYXOM U CUTbDOHOM.

15
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- KoMneHcaTopbl TaKoro TMnNa HeobxoOoMMo
yCTaHaB/IMBaTb, CBEPUB HarpasneHne NoToKa Cpenbl.
NMpuMmeyaHue:

Ona ynobcTBa MOHTaXKa B MapKMPOBKE KOMIMeHcaTopa
OO/MKHa 6bITb YKa3aHa CTpefika HanpasaeHua NoToKa.
YcTaHaBnMBaMTe KOMMEHCcaTop CTPOro B HanpaBneHun,
YKa3aHHOM  CTpesIKoMn Ha M3genuu,  CorylacHo

PYKOBOOCTBY MO aKCMlyataunn.

C BHYTPEHHUM
3KpaHOM (C
BHYTPEHHWUM
cTabunmsatopom) 6es
3alMTHOrO KOXKYXa.

CM. puc. 8.3

- B BaHHOWM KOHCTPYKLUWW CTabUAN3UPYIOLLYIO OYHKLMIO
cunbdoHa HECET BHYTPEHHWUM 3KPaH.

- BHyTpeHHMM 3KpaH 3awmwaet  cunbdoH  OT
BO3EeNCTBUS pabodel cpenbl, MPOXOroB BHYTPEHHeM
yactm cunbdoHa MpW MNpUBapKe KOMMeHcaTopa K
TpybonpoBoay, a TakyKe OT MonadaHus Menkux 4acTull,
cofjepyawmxca B paboden cpefe, Mexay rodp
cunbdoHa.

- KoMneHcaTopbl OaHHOro Tuna  OonyckaeTtcs
YCTaHaB/IMBaTb B 3aKPbITbIX CTPOUTESIbHbIX LLUAXTax.

- BHYTpeHHUM 3KpaH B OaHHOWM KOHCTPYKLMU MOXET
6bITb TOMTbKO OQHOCOCTaBHbIN.

- KoMneHcaTopbl Takoro  Tuna HeobxooMMo
yCTaHaB/IMBaTb, CBEPMB HarnpaBfeHWe NOToKa cpenbl.
NMpuMeyaHue:

Ona ynobcTBa MOHTaXka B MapKMPOBKE KOMMeHcaTopa
OO/MKHa OblTb YKa3aHa CTpefnika HanpaBfeHMsa rnoToka.
YcTaHaBnvBamTe KOMMEHCaATOP CTPOro B HarmnpasBlieHnH,
YKa3aHHOM  CTpeslKoM  Ha  WM3OENUK,  COrnacHo

PYKOBOOCTBY MO 3KCMyaTauum.

Mo cnonHocTun
(chomHocTb

PacCHnNTbIBaeTCH

M3roToBUTENEM):

OOHOoCNoOMHbIE

ﬂpMMeHeHl/le OQHOCIONHbIX KOMMEHCaTOPOB B XWNbIX,
O6LLI,eCTBeHHbIX, MHOFObeHKLI,l/IOHaJ'IbeIX 30aHNAX He

OOnycKaeTcd

MHorocnomHblie

OnTManbHoe KOMMYeCTBO C/0eB [ONA BHYTPEHHUX
NHXXEHEPHbIX CUCTEM — 2.

MprMeYaHme: Npu yBeNMYeHUM CIOUMHOCTM CUIbdOHa —
BO3pacTaeT »XEeCTKOCTb CUMNbdOoHa, YTO MNPUBEAET K

YBEIMYEHMIO Harpy3oK Ha HeMoaBMXXHble Onopbl.
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XS CIROUALRAR SR PaHT

Puc. 8.1. CxeMa c1bGOHHOIo KOMMeHcaTopa C Hapy»XHbIM CTabunmMsaTopoM cubdoHa

Bumpotiin CMAtUAIamaR CumpoT

| 7 2\
Puc. 8.2. CxeMa cnbdOHHOro KoMneHcaTopa
C BHYTPEHHUM CTabmUNM3aTopoM CUbGOHA M 3aLLUUTHBIM KOXKYXOM
BHYympEHEI CMAOUAUIROT LUt @aRT
=] | , ,~

Puc. 8.3. CxeMa cMNbPOHHOIro KOMMeHcaTopa

C BHYTPEHHUM CTabunnM3aTopoM cUNbdoHa 1 6e3 3aLLUTHOIO KOXKYXa

17
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9. MapKupoBKa cU/ibpOHHbIX KOMMNEHCaTOpOB

MapKnpoBKa KOMMeHcATopa pa3MellaeTca B MecTe, OOCTYyNMHOM ana obo3peHumsa. KomneHcaTopbl
OOJKHbI MMETb AOMTOBEYHYO U XOPOLLO Pa3INyYMMYIO MapKMPOBKY, BKTIOHAIOLLLYHO:

- ycrioBHoe 0603HaueHmne U/Mnm HanMeHoBaHMe ModeNn KOMMeHcaTopa;

- 3HayeHume DN;

- 3HaueHwue PN [krc/cm2 (MMa)];

- MOSTHbIV OCEBOM XO4 KOMMEeHCcaTopa;

- ONIMHY KOMMeHcaTopa B HENUTPAIbHOM MOSTOXKEHUU;

- TOBaPHbIN 3HAK M3TOTOBUTENS /UMM €ro HaUMeHOBaHWe;

- HOMep NapTuy;

- CTpesiKy, YKa3blBaloLlyl HamnpaB/eHMe MOTOKa MPOBOAMMOMN cpefbl WA HanpaB/eHMe MOHTaXKa
KOMMeHcaTopa — 419 U34enuw, NnpegHasHayYeHHbIX 419 OOHOCTOPOHHEro HanpasieHUsa NMPOBOAVIMOM
cpeabl.

Mpoaykumsa HIMM «XopTyM» MMeeT OTNIMYUTENbHYIO MapKMPOBKY C YKa3aHMEM TOProBOro 3Haka
hortum u”“ wWoeHTUOMKALUMOHHOIO HOMepa wum3denvsa. MapKMpoBKa W3Oenva BbIMOSHEHA Ha
LUMIVHOPUYECKOM YaCcTM KOXKYXa M HaHeceHa Na3epHbIM UK yOapHbIM CMOCOBOM, UTO MOMOXKET B Cly4dae
peknaMaLumm n3bexkaTb CMOPHbIX CUTYaL M. [JaHHbIWM TUM HaHeCeHUs coxpaHaeT MapKMPOBKY Ha BCEM

cpoke cny»6bl kKoMneHcaTopa (30 neT).

 Jhortum
Dek multilayer 32-16-50 L285 hortum kezah

MprMep MapKUPOBKM CUNTbPOHHbBIX KOMMEHCATOPOB:
X.X — DN XXX — PN XX — XX — XX — XXX — XXXX

HoMep naptmm

TOBaprIl;I 3HaK N3rotoBuTesnd I/I/l/lﬂl/l
ero HamMeHoBaHMe

OnnHa KoMneHcaTopa

MonHbIM pabounin xon,

3HavyeHMe HOMMHANbHOTO OaBleHns

3Ha4YeHMe HOMMHAaNbHOIO AMaMeTpa

CokpalleHHOoe UM NoiHoe HauMeHoBaHKMe MO4ENN KOMIMeHcaTopa

(npphortum.ru\
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10. Bupgbl npucoeanMHUTESIbHbIX 3/IEMEHTOB CUJTIbPOHHbIX KOMMNEHCAaTOPOB

Tunbl NpUcoegmMHeHUa KOMMEHCaTOPOB K Tpybonposoay:

. &S
[ . | | t B |
non npuBapky My¢dTOBOE nopg pesbby dnaHueBoe
coegmnHeHne (BHYTpPEHHSAS (no 3anpocy)
(mazoBoe) N Hapy>KHaq)

OCHOBHble BUObl MPUCOEANHUTENbHbIX 9/1EMEHTOB CUNbGOHHbBIX KOMMEHCATOPOB:
1. MaTpybokK noa NpMBapkKy - ncnonb3ytTcs B cucteMax TC, OB 1 XC (cM. npunoxkeHue Al).
2. MydTOBOE coeamHeHMe (Na3oBoe) - cnonb3yeTtca B cuctemax N'BC n XBC, XC. (cM. npunoxkeHne A.2)
3. Pe3bboBoe coeMHeHMe - ncronbayeTca B cucTeMax BC 1 XBC, XC. (cM. npunoxkeHune A3).
4, dnaHueBoe coegmHeHMe - ncronb3yeTtca B cuctemax NBC n XBC, XC.

MaTepuan nNpucoeomHUTENbHBIX 3MEMEHTOB MNoAdMpaeT 3aKasumK, UCXOOA U3 XapaKTePUCTUK
TpybonpoBoaa, Ha KOTOPbIN ByaeT yCTaHOBMEH KOMMeHCcaTop.

CornacHo CIT 73.13330.2016 n. 4.6 NpUMeHeHUe CBapHbIX coedMHeHWn Tpyb6omnpoBOOOB U3
OLIMHKOBaHHOWM CTanu He AOoMyCcKaeTcs.

Takke BO3MOXHO M3rotoBfieHWe [PpyrMX TWMOB MPUCOeOMHUTENbHbLIX 3/1e€MEHTOB B
COOTBETCTBUM C M. 5.1.2 Cl1 73.13330.2016: «CoeaMHEHMe CTanbHbIX TPYD, a TakyKe AeTanen v y3nosB U3 HUX
cnefyeT BbIMNOMHATb CBapKOW, Ha pe3bbe, Ha HaKMOHbIX ramkax u énaHuax (K apmaTtype wu
060pPYLOBaHMIO), Ha MpPecc-coegUHEHMAX (3a CYeT XONoOHOM MexaHudeckon aedopMauum MeTanna
Mexxay npecc-eUTUHIOM 1 MOKPbIBAaEMOW UM Ha rnybunHy pactpyba npecc-dutmHra Tpyobon).

OUMHKOBaHHble TpyObl, y3Mbl W OeTann crnefyeT coefuHaTb Ha pe3bbe ¢ npuMeHeHWeMm
OLMHKOBaHHbIX COeOMHUTENbHbIX YacTe UM HEOLMHKOBAHHbIX M3 KOBKOIO YyryHa, Ha HaKWMAHbIX
ramkax, Ha dnaHuax (K apmMaType 1 060pynoBaHUIo), Ha Npecc-GUTUHIAX UK Ha GUTUHIaX, creumanbHO
npenHasHavyeHHbIX 4715 UICMNOMb30BaHMA B TRYOOMPOBOLAHbIX CUCTEMAX C MAa30BbIMU COEAUHEHUSAMU.»

MpucoeonHUTENbHbIE 3NEMEHTbl W3 YIrNepPOANCTOM CTanM LO/MKHbl WMMETb BHYTPEHHee U
BHelllHee 3alUMTHOoe MoKpbiTne (pocdaTmpoBaHue, LMHKOBaHWE W T.4.), Ha BECb MepMon XpaHeHUa

KOMTIMeHcaTopa.

11. MpoTuBONOXapHble TpeboBaHUSA
Mo CIM 3013330 n. 11.5, CI 6013330 n. 1424, CI1 7313330.2016 n. 6.1.14: B MecCTax nepeceyeHmqa

Tpy60oMNpoBOAaMUM BHYTPEHHUX CTEH, MEPEeropoaokK, MepeKpPbITUM cnedyeT NpedycMaTprBaTh MMb3bl U3
MOMMMEPHbIX UMM MeTananyecknx TpyO TakMM o06pa3oM, 4UTOObl OCTaBanaCb BO3MOXHOCTb WX
cBOHOOHOIrO 0CeBOro NepeMelleHnsa. Kpaa rmnb3 Oo/MKHbl BbiTb Ha OQHOM YPOBHE C MOBEPXHOCTAMM
MOTOJIKOB, M He MeHee YeM Ha 30 MM Bbllle MOBEPXHOCTY YMCTOro nona. BHyTpeHHUIN anaMeTp rinb3
OOMMKeH 6bITb Ha 5-10 MM 6oriblUe Hapy»XXHOro AnaMeTpa NpoknagbiBaeMon Tpy6bl. 3a30p Mexxay Tpybon

M MMNAb30M crenyeT 3anofHUTb HEropPKUYMM rMOPOodOBHbIM MaTepUanoM, AOoMNyCKaloLWMM NnepemMelleHmne

—_—
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Tpybbl BOOMb MPOAONBHOM ocu. [pn nepecedeHn TPyObonMpoBOAaMU OrpaXKaAatoLMX KOHCTPYKLMI C
HOPMUPYEMOWM OMHECTOMKOCTbIO OO/MKHbI OblTb BbINOMHEHbI TPeboBaHMA MO OMHECTOMKOCTW Y3M10B
rnepeceyeHns B COOTBETCTBMM C TpeboBaHMaMM DenepanbHOro 3akoHa ot 22 utonsg 2008 r. N 123-03

«TeXHUYECKUM pernamMeHT o TpeboBaHMAX MOYKapPHOW Be30MacHOCTU.»

12. PacueT TeMnepaTypHoOro yanuHeHus/cxxatusa Tpyéonposoaa
dopMyna pacydeTa TeMnepaTypHOro yanmHeHusa/cxata di, Mm.
dL = al (Tmax — Tmin)/k,

roe a - TemMrepatypHbil KO3GPUUMEHT MAMHenHoro pacwupeHua (TKIP), Mm/(Mm-°C).
MpuopwmteTHOe 3HaYeHne TKITP- npeactaBneHHoOe B TEXHUYECKOW AOKYMEHTALMMN U3FrOTOBUTENS;

L — ANMHa KOMMNEHCUPYEeMOro ydacTka TpybonpoBoaa Mexay HemoABMXKHbIMU OrMopaMu, M;

Tmax — MaKCMManbHOE 3HayeHue TeMnepaTypbl paboden cpedbl (TennoHocuTens), ~C.
MpuHKMMaeTcs cornacHo MO unm B cootBeTCcTBUM € Tabnumuein B.1 CIN 60.13330.2020 ans cucteMbl OB u n.
4.7. CIN 30.13330.2020 onga cucrtembl BC:

1. N4 >Kunblx, 06LLECTBEHHbIX M aAMUHUCTPATUBHO-ObITOBbLIX 34aHMIN B cucTteme OB 1 TC
M3 MeTanMyecKnx TpybonpoBoooB TEMMNepaTypa TeMIOHOCUTENA A9 ABYXTPYOHbIX CUCTEM — He 6onee
95 °C; ons ogHOTPY6HbIX — He 6onee 105 °C, 13 NNacTUKOBbLIX TPybonpoBoaoB- He 6onee 90 °C;

2. [1na Npon3BOACTBEHHbIX U CKMaACKMX 34aHUI B BoasiHOM cucteMe OB 1 TC TeMnepaTypa
TennoHocuTena — He 6onee 105 °C.

3. TemnepaTypa ropsader BoAbl B MecTax Bofopasbopa HeE3aBUCUMMO OT MPUMEHAEMOW

cucteMbl TC gofiykHa 6bITb He Bbille 75°C

Trmin — MUHWUMasbHOE 3HaYeHMe TeMnepaTypbl MPU MOHTa)e CUNbGOHHOro KoMneHcaTopa,  C.
CornacHo Cl1.60.13330 MUHMMarnbHYO TeMnepaTypy MOHTaXa TpybonpoBoda NMPUHATO CUMTATb PaBHOM
MUHyc 10 °C. BO3MOXeH MOHTa)k Mpu 6onee HU3KKMX TeMnepaTypax npuv Hanmuum pexkomeHgaumnin
msrotoButenenm Tpyb6, OGUTUHIOB KW KOMMEHCATOPOB, TMOATBEPXKAEHHbIX aKKpPeaWUTOBaHHbIMU
nabopaTopmamMm (MpUMep pacdeTa NpPeaBapUTENbHOMO PACTHXKEeHUA MPU pa3HbIX TeMrepaTypax CM. B
MpunoxxeHuu E);

k — K02ddPMUMEHT 3amaca, pekoMeHayeTca NpMHMMaTb B Npegenax oT 5% 0o 10% (k = 0,95...0,9).

Tabnuua 12.1. CpegHue 3HaveHna KoaddULmMeHTa TeMrepaTypHOro pacwmperna Tpyb [2, 3,4, 5, 6,7]

PacuyeTHoOe 3HaveHue

MAPKA CTATU koadpdpuumeHTa a, MM/(M-°C),

npu Temnepartype 20...100, °C
Cranb BCT13, 20, 20K 0,012
Ctanb 09I2C,16I'C, 17I'C,1711C, 10I2C1, 102 0,013
Ctanb AlSI 304, AlISI 304L, AlSI 316, AlSI 316L, AISI 321, 12X18H10T, 0,016

12X18H12T, 03X17H14M3, 10X17H13M2T, 10X17H13M3T, 08X18H10T,
08X18H12T, 03X18HT1, 08X17H13M2T, 08X17HISM3T

qyryH 0,0ﬂ
Menb 0,017

™
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PacuyeTHoe 3HayeHue

MAPKA CTANA koadduumeHTa a, MM/(M-°C),

npu Ttemneparype 20...100, °C
ANMIOMUHNM 0,023
J1aTyHb 0,018
MeTannonnactmk 0,025
MonuBmHmnxnopug, (MBX) 0,062
Monuatuner (M3) 0,2
Monunponunex (M) 0,15
MonunponuneH apMMpPoOBaHHbIN 0,03
CLWKMTbIN NONN3ITUNEH 0,12

13. HenoaBM)XHble OoMNopbl

1. HenoaBM)KHble onopbl TPY60NPOBOAOB — 3TO yAEPXKMBAOLLME KOHCTPYKLMU, MpeaHasHauvyeHHble s
KpenneHus Tpy® B HYXXHOM MOAOXeHUW. OHWM BOCHPUHUMAIOT Harpyskuy, KoTopble HeusBexwHo
BO3HWKAIOT BO BPEMs MOJb30BaHUA TpyOOonpoBOAOM. DTO MOXeT 6biTb BUOBPaL M, pe3kme konebaHua
TemMmnepaTypbl UV OaBAEHUS.

2. [Jnsa paccTaHoBKM CUNbGOHHbBIX KOMMEHCAaTopOoB TpybomnpoBoAbl AENATCS Ha Yy4yacTKW, KoTopble
orpaHuYnBatoT HEMOABUXKHbIE OMOPbI.

3. HemogBW»KHble oMopbl MPeaoTBpaLlatoT U3MEHEHUA AJSIMHbI KOMMEHCATOPOB CBEPX LOMYCTUMbIX
3HAYEeHUN.

4. Mexkay OBYMS HEMOOABWMXXHbIMM OMOpaMu OOMKEH pacnofiaraTbcs TOMTbKO OgMH KOMMeHcaTop.

5. PekoMeHayeTcs U3rotaBnmMBaTb HEMOABMYKHbIE OMOPbI U3 TOrO YKe MaTepuana, uto 1 TpybonpoBsos B
cucTteme.

6. CornacHo n. 46 CI1 7313330.2016 MNpuUMeHeHWe CBapHbIX coeduMHeHun TpybonpoBoaooB W3
OUMHKOBAHHOM CTanM He [OonyckaeTcs, MO3TOMY pPeKOMeHOyeTcs Wcnonb3oBaTb 6GeccBapHoe
(pe3bboBoe, rpyBNOYHOE) coeMHEHME.

7. Mpw pacyeTe 1 Bbibope HEMOABMYKHbIX OMNOP HEOBXOAMMO YUUTBIBATb BIMAHME YCUINKA, BO3HUKAKOLLMX
npw paboTte Tpy6bonpoBoaHOMN CUCTEMBbI. K 3TUM YCUNUAM OTHOCATCS:

- BeC Tpy6bl (Ha HEMOABWMYKHYIO OMOPY MPUXOONTCA BEC MPONOYKEHHOTO Bbille y4acTKa);

- BEC BOAbl (BEC BOAbI BOCMPUHWMMAET HMUXXHAA HEMOABMYXKHAaA ornopa);

- HarpysKa oT KoMrMeHcaTopa (3TV Harpy3kuM OeNCTBYIOT Ha KaXkayto HEMOABUXKHYO onopy).
HenopoBwkHble omopbl  HMM  «XopTyM»  pa3paboTaHbl 4ON9  BepTUKanbHOro TpybornpoBoaa

cM.[MpunoxkeHne B.
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14. NMoAaBWKHbIE (CKOMb3ALWME) OMNopbl

1. MoaBMXHasa (cKonb3daLas) onopa — KpernneHue, NpegHasHavyeHHoe ang dukcaumm TpyoonpoBoaa B
CTaLLMOHAPHOM MONTOXEHUN OTHOCUTENTbHO YTNOBbIX M BEPTUKAMNbHbIX (MOMepeYHbliX) mepemMeLleHn, He
NPEenaTCTBYS NPV 3TOM IMHENHbIM (MPOAOAbHbIM) MEPEMELLEHUNAM.

2. TogBWKHble (CKoMb3dAwMe) OMnopbl PerynmpyloT nepeMelleHna TpyObonpoBOAOB MNpW KX
TeMnepaTypHbiX gedopMaumax u obecrneumBatoT cBobogHOe oceBoe rnepemMelleHne Tpybbl Npu ee
pPaclUPEHUN UK CKaTUN. Bo3HMKaOLWMeE n3MeHeHMa ByaeT NornoLaTb KOMMNeHCaTop, yCTaHOBAEHHbIN
Ha JaHHOM y4yacTKe Tpybonposoaa.

3. OTCyTCTBME MOABWMIKHbBIX (CKOMb3ALLMX) ONOP NPVBOAUT K MoTepe paboToCNOCOBHOCTM KOMMeHcaTopa
M3-3a MoTepm YCTOMUYNBOCTU M fedopManmm cunbdoHa.

4. ToaBMXKHbIe (CKOMb3ALLME) ONMOPbl AOMYKHbI COOTBETCTBOBATH [ 1 TpeboBaHUAM, NPeabaBNAeMbIM K
Tpy6onpoBony, Ha KOTOPOM OHW YCTaHOB/EHbl. HempaBWIbHO BbIOPaHHbIN TUM OMNOP MOXXET BbI3blBaTb
3alUeMneHne, U3NNLLHUE HaMPSXXEeHUA 1 NepeKochl B Tpy6e.

5. B KayecTBe NOABMMXKHbIX (CKOMb3SALLMX) OMOP MPUMEHSAIOT XOMYTOBbIE OMOPblI OXBaTbIBAOLLErO TWNA,
cocTosLmMe U3 Npoduna, XOMyTa, aHKepa WM OMOPHOM nnacTuHbl. Ona kKpenneHusa TpybonpoBoda
60MbLUOro AMaMeTpa PeKOMEHAYEeTCA MPUMEHATb KaTKOBbIE 3M1IeMeHTbI, COCTOSALLME U3 GTOPOMIaCTOBbIX
BCTaBOK.

6. MpU MOHTa)Ke MNOABMMKHbIX (CKOMb3ALWMX) XOMYTOBbIX OMOP, CledyeT OCTaBUTb 3a30p B TMM Ha
cBob6ogHOe NPofosbHOE NepeMeLleHmne TpybonpoBoaa.

7. PaccTaHOBKa MOABUXHbBIX (CKOMb3AWMX) ONOP B HEMOCPenCTBEHHOM BMM30CTU OT PACroOOXeHUs
KOMMeHcaTopa:

- B Cflydae, eCcfin KOMMEHCATop YCTaHOBNEH PAAOM C HEMOABWIKHOM OMOpOM (Takasa pacCTaHOBKa
peKoMeHOyeTca Mpu OTCYTCTBMWM BpPe30OK Ha TpybonpoBode — MOABWMIKHblE (CKOMb3ALLME) OMopbl
YCTaHaB/IMBaKTCA C OOHOM CTOPOHbI KOMMeHcaTopa Ha pacctoaHum 2DN-4DN, ) runb3a B mepeKpbiTUm
MOXET UIPaTb POSb MOABMXHOM OMNOPbLI, BTOpada Mapa — ¢ MHTepBanom 14DN-16DN oT nepBom napbl ornop,
BCe MocriefyoLme — COrnacHoO pacyéTy TpyOonpoBoAa Ha YCTOMYMBOCTb, MPW MPOEKTUPOBaAHMM.

CM. puc.14.1.

- B Cllydae, eCc/lM KOMMEHCATOP YCTaHOBMNEH MO cepefvHe MeXay HeMoABMMXHbIMKW OMopaMun (Takas
pacCTaHOBKa pPeKoMeHOyeTcs Mpu Hannduy Bpe3ok Ha TpybonpoBoae M yCTaHaBIMBaeTCa Tak, YToObl
KOMIMYECTBO BPE30OK N CMeLLeHWe TpybonpoBoda C KaXKAoM CTOPOHbI KOMMeHcaTopa 6bi/10 MPUMEPHO
OOMHAKOBO) — MepBad Mnapa MoABMIXKHbIX (CKOMb3ALLKMX) Oonop Mo 06euM CTopoHaM KoMreHcaTopa
yCTaHaBAMBatoT Ha paccTtoaHun 2DN-4DN, BTopyto napy — ¢ mHTepsanom 14DN-16DN oT nepson napobl
onop, BCe nocnenytoLlme — COrflacHoO pacyéTy TpybonpoBoda Ha YCTOMYMBOCTb, MPU MPOEKTUPOBAHUN.
CM. puc.14.2.
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8. MpenenbHoO OOonyCTnMble PacCToaHNA Mexay noaBM>KHbIMN (CKOJ'Ib3F|LLI,VIMl/I) onopamMm Oand CtalbHbIX

Tpy6OornpoBOAOB BHYTPEHHMX CAaHUTAPHO-TEXHUUYECKMX CUCTEM MpUBedeHbl B Tabnuue 14.1

PaccTtosiHMe Mexxay noaBMXHbIMU (CKONb3ALWMMK)
Y CROBHBIA NPOXOA ornopaMu ANs cTanbHbIX TPy60NpoBoaoB BHYTPEHHUX
Tpy6bi Dy, MM rocT * CaHUTAPHO-TEXHUYECKUX CUCTEM, M
ANS HEeN30/IMPOBaAHHbIX ANSA N30/IMPOBaHHbIX
Tpy6onpoBofaos Tpy6onpoBoaos

15 3262-75 2,5 1,5

20 3262-75 30 2,0

25 3262-75 35 2,0

32 3262-75 4,0 2,5

40 3262-75 4,5 30

50 3262-75 50 3,0

65 10704-76 6,0 4,0

80 10704-76 6,0 4,0

100 10704-76 6,5 4,5

125 10704-76 7,0 50

150 10704-76 8,0 6,0
200 10704-76 9,0 9,0
250 10704-76 9,0 9,0

* [lonyckaeTca npuMeHeHune Tpyb no apyrum FNOCT, obecneymBatoLmMX yCIoBUS
aKCMayaTauuu, NnpeabaBigaemMble K UCMOMb30BaHMIO Ha BHYTPEHHWE MHYKEHEPHbIe CeTH

15. PaccTaHOBKa cuNb¢pOHHbIX KOMMNEHCaTOPOB U ONOpP Ha BepPTUKAJIbHbIX

Tpy6onpoBoaax cuctem OB, 'BC u XBC

15.1 Ha Tpy6onpoBoa B NepByto ovepeb PacCTaBNAlTCA HEeMOABMYKHbIE OMOPbI, KOTOPbIE MPUMEHSATCS
B MEX3Ta)KHbIX MepeKpbITUAX. HenoaBuyKHble onopbl yCTaHaBAMBalOTCA Ha TpybonpoBogax npu ntobbix
criocobax npoknagku. Pasgenartb TpybonpoBoAbl HEMOABWMMKHLIMKW OMOPaMM HeobXoOaMMO TaKUM
obpa3oM, YTObbl pacyeTHOe 3HaYeHue YONUHEHUa (OKaTusa) ydacTka He MpeBbllano OCEBOM Xof
KOMMeHcaTopa. PacyeT TeMnepaTypHOro YyannHeHus/oxatusa TpybonpoBoda MpPOW3BOAUTCH B
COOTBETCTBMM C M.12 HACTOALLMX PEKOMEHAALNN.

B nepByto ouvepenb HaMeyaeTCcsa MECTO YCTaHOBKM MepBOM U MOCNeOHEN HEeMoABVIKHOWM omopbl. Kak
MpPaBWSIO, PAaCCTAaHOBKY HEMOOBMUXKHbIX OMOP HauyMHAT C ModBana WM Texnogmnonbda. B HekoTopbIx
cny4dasax nepsBble U NocnegHue aTaXxkM He Hy>KOAloTCAa B YCTaHOBKE KOMMEeHCcaTopoB 6arogaps «naedy» B
noaBane M Jeppake/Tex. 3Take (CaMoKoMMeHcaumd), HeobxoaMMbIM YCNoOBMEM ABMAETCA Hanmume
HECKOSbKMX U3rMBoB («mned» Tpybonposoaa). Mcxona us nsrnba «nnedya» (rpagyca v AnuHbl), oMamMeTpa
TpybonpoBoda, MOaBfeHUa U TemMnepaTypbl, BblYMcAgeTca [O/MHA  Yy4acTKa CaMOKOMIMeHcauUun.

PekoMeHOyeTCca YCTaHOBUTb MepBYy HEMOABUMKHYIO OMOPY Ha MEX3Ta)KHOM MepPeKpbITUM Mexay 2-3

™
)

/
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UMW 3-4 3TakaMu, a MOCMeAHIon - Ha 2-3 3Taxa HUMKe depOaka/TeXHUUYeCKoro sTaxa Mpu ycrosum
HaM4yMg OOCTaTOYHOro rJieda caMoKoOMMeHcaumun. MNpr OTCYTCTBUKM «MJied» CaMOKOMIMeHcauun B
noaBane/depaake pPacrofioXeHue MepBON HEMOABMMKHOM OMopbl CMELLIAeTCa Ha MEeX3STaxHoe
nepekpbiTMe Mexagy noasanioM K 1 3TaxoM. [locnefHas HenoaBWMMXKHaa oropa cMellaeTcsd Ha
MeXaTayKHOe MepeKpbIThe HMXKe NOoCNeaHero BepTMKanbHOro ydacTka Tpybonposoaa.

15.2. Tocne pacCTaHOBKM MNEPBOM W MNOCNegHen HenoaBWHIKHOM OMnopbl onpepensgeTrca  ANVHa
KOMMEHCUMPYEMOro y4yacTka W ero TeMmnepaTtypHoe YANMHEHWe COrfacHo M.l2  HacToawmx
peKoMeHOaunn.

15.3. B COOTBETCTBUM C MaTepUaniom 1M gnaMeTpoM TpybonpoBoaa, 4aBNEHUA B CUCTEME M MAKCHMMaTbHOM
TeMnepaTypbl TernnoHocuTena onpenendeTcsa TUM KOMMeHcaTopa. PaccumTbiBaeTcs Heobxogmmoe
KOMMMYEeCTBO KOMMEHCATOPOB: OTHOLWEHWe TeMnepaTypHOro YOJMHEHWMA Yy4yacTKa Ha OCEeBYIO
KOMMEeHCUPYIOLLYO CMOCOBHOCTb Ha okaTue (cuctema OB, BC) unm pactaxkeHune (npm XC) B
cooTBeTCcTBMM C NC crnNbdOHHOMO KOMMNEHCcaToPa.

15.4. PaccumTbiBaeTCca ONMHA yY4acTKOB TpybonpoBoda Mexay HenoaBMMXKHbIMK OMOpaMM: OTHOLLEHUe
ONWHbI y4acTKa Mexay nepBowv U NocnegHem HeMOABMXXHOM OMOPOM Ha KOIMYECTBO KOMMEHCATOpOB
MNonyyeHHasa ONMHa KOPPEKTMPYETCa 00 O/IMHbI, KPaTHOWM BbICOTE 3Taxka.

Mo OTKOPPEKTUPOBAHHOW ANMHE onpeaenseTca PacrnooXeHMe HeMoaABMXKHbIX ONOP TaKMM 06pa3oM,
UTOObl PACCTOAHME Mexay HUMUK Bblo MPUMEPHO OOMHAKOBbLIM (HanpuMep, HernoOBMXKHbIE OMnopbl
Kaykable 6 aTaxken).

155 Mpwn oTCyTCTBMM BPE30OK KOMMEHCATOP YCTaHaB/IMBAETCA PAOOM C HEMOABMXXHOM OMoOpon. ITO
MO3BOJIUT COIKOHOMUTL Ha MaTepumanax, T.K. MOABMKHbIE ornopbl 6yayT yCTaHaBIMBaTbCA TObKO O4HOMN
CTOPOHDI. [ToABVYXHbIE OMOPbI B 3TOM Cllydae yCTaHaBIMBAOTCA B COOTBETCTBUM C puc. 15.1.

Mpyv HaNUUKMKM BPE30OK KOMIMEHCATOpP YCTaHaBMMBAETCH NO cepefmnHe Mexay HeNoOABUMXKHbIMK onopaMm
Tak, UTOGbl KONMMUYECTBO BPE30K M CMelleHne TpybonpoBoaa C KaykaoW CTOPOHbl KoMreHcaTopa 6bifio
NPEUMEPHO OAMHAKOBO. JTO MO3BOMUT KM36eXaTb «3agMpPaHUa» OTBETBMEHUM U YMEHbLUNT PUCK
MOBPEXAEHUN MeCT npucoeouHeHun. loaBuMiKHble OMoOpbl B 3TOM Cllydae YCTaHaBMMBAlOTCA B
COOTBETCTBMMU C pUc.15.2.

15.6. B y3KMX WaxTax, €CNM PacCTOAHME He NO3BONAET YCTAaHOBUTb KOMIMEHCATOPbl 4Py HAaNpPoTUB ApYyra,
HeobXOAMMO pacrnpenennTb X MO BbICOTE 3Taka U Npu HeOBXOAMMOCTM 006aBUTb MOABUMKHYIO OMOpY
cM. puc. 151

15.7. OnTuManbHOe paccTogHMe MeXOy HEMOABVDKHbIMU OMopaMn C TOUKKM 3peHUa YCTOMYMBOCTU
CUCTEMBI (MPW BbICOTE 3Ta)Ka 3 M.):

- ana cucteMbl OB ¢ eAUHUYHBIMU OTOMUTENbHbIMU MpUBopamMn: 7-8 aTa)kel;

- ona cuctembl OB ¢ KonnektopaMm Unm 60NbLUUM KOTMYECTBOM OTOMUTENbHbIX MPUBOPOB Ha OLHOM
OTBETBMEHUN: 4-5 aTaxkewn;

- ana cuctembl BC: 8-9 aTtaken;

- onga cuctemMbl XC BbICYHUTBIBAETCA MHOMBUOYANTbHO MCXOOA M3 TeMMepaTypHOro rpaduka v guameTpa

Tpybonposoaa.
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Prc.15.1 CxeMa ycTaHOBKWM HeMoOBMXHbIX  PK1c.15.2 CxeMa pa3HeceHMa HEMOABMXHbIX ONop
OMNop U KOMMEHCATOPOB B Y3KUX LUAXTax. M CUNbPOHHbBIX KOMMEHCATOPOB MO 3TaXaM.

TuMoBble CxeMbl pPacCTaHOBOK KOMMEHCATOPOB «XOPTyM» MpencTaB/ieHbl B
MpunoxeHum X.
Tak)Ke TMMNOBbIE CXEMbl M PYKOBOACTBA MO MOHTAXY M MPUMEHEHWMIO CUNbDOHHbIX

KOMMEHCATOPOB MOXXHO MU3Y4YUTb M CKadaTb Ha camte OO0 HIMIM «XopTyM» B pa3gene

«[MpoekTMpoBLMKaM» Mepenada no QR-koay

Y3HalTe 6onblie: oTCKaHupynTe QR-Kofa
NN HAaXKMUTE Ha Hero, YTobbl MepenT Ha canT
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16. PacuyeT Harpy3oK Ha HenoABMXHble N NOABUXXHbI€ OMopbl

16.1. CnenyeT OTMETUTb, YTO HaMXYOLUMM pPaACYETHbIM CrlydaeM [AAa nopatolero u obpaTHoro
TpybonpoeogoB B cucteme TC 6ygeT HarpeBaHue TpybonpoBoLa OT MWHUMMAabHOM TeMrepaTypbl
MOHTa)ka [0 paboyer TeMnepaTypbl TENOHOCUTENS. B 3TOM cniydae cuNbdOHHbIM KOMMeHcaTop byaeT
nogBepraTtbca  OKaTuto. YCunmga oOT  CUIbPOHHOIo KOMMEHCATopPa, BbI3BaHHble TeMmnepaTypHOM
nedopmMaumen 1 gaBneHmneM B TpybonpoBoae Npu CKaTMK, HanpaBieHbl Ha HEMOABMXKHYIO Oropy (CM.
Puc.16.1). Mpwu pacyeTe Harpysok B cucteMe TC OOMYyCTUMO yUMTbIBaTb TO/bKO Tpy6onpoBod nogavn, Tax
KaK MMEHHO Ha HeM ByneT Hambonbluad pasHuMLa B TemrepaTtype W, COOTBETCTBEHHO, Hambonbllada
TeMnepaTypHasa gedopmauma.
B cucteme XC TeMnepaTypa obpaTHoro TpybonpoBoga Bbille, 4YeM y nojatouwero. Ycunma ot
CUNbPOHHOIO KOMMEeHCcaTopa, BbI3BaHHble TeMrepatypHou pgedopmaulmen U [OaBleHUMEM B
TpybonpoBoae Npw PacTaXKeHMM, HanpaBieHbl B MPOTUBOMOMOXHYIO CTOPOHY OT HEMOABUMXXHOM OMNopbl
(cM. Puc. 16.2). Mpwu pacyeTe Harpysok B cuctemMe XC HY)KHO Yy4UTbIBaTb U TpybonpoBoa obpaTKuM, Tak Kak
MMEHHO Ha HeM OyaeT Hambonbluaa pasHWUa B TemMnepaTtype W, COOTBETCTBEHHO, Hambosnbluas
TeMnepaTypHasa gedopmauma.
16.2. Mpu pacdeTe W BbIOOPE HEMOABMMKHbLIX OMOP HEOOBXOAMMO Y4UMUTbIBATb BMAHUE YCUNUIA,
BO3HMKaOLLUX MPK paboTe TpyOonpoBOAHOM CUCTEMDI. K 9TUM YCUNIUSM OTHOCATCS:

- BeC Tpy6bl (Ha HEMOABWMYKHYIO OMOPY MPUXOANTCHA BEC MPOMOYKEHHOIO BbilEe y4acTKa);

- BEC BOAbl (BEC BOAbI BOCMIPUHMMAET HVHKHAA HEMOOBM»XKHaa ornopa);

- HarpysKa oT KOMMeHcaTopa (3TK Harpy3kmM OeNCTBYIOT Ha Kaxkayto HEMOOBMYKHYO Onopy).
16.3. Harpysku Ha onopbl 4eNaTca Ha oceBble (BeC TpyObl, BEC BOAbI, OCEBAA HArpy3Ka oT KOMMeHcaTopa,
OEeNCTBYIOLLAA Ha HernoABMKHble onopbl) M BoKoBble Harpy3kM (6okoBas Harpyska oT KoMreHcaTopa,
OENCTBYIOLLAdA Ha MOABMXHbIE OMOpPbI).
16.4. PacueT Beca TpybonpoBoaa Mexay HermoABMXKHbIMU oropaMuy Npomn3BoamnTcs No dopmye:

Frp=BeC MOroHHOro MeTpa Tpy6bl C U30A9LMEN * ONNHY yY4acTKa Mexay HeMOABUIKHbIMM

ornopamm

16.5. Ha BepTuKanbHOM TpybonpoBoae BeC BOAbl BOCMPUHUMAETCA HUXHEN HEMOOBMMXHOWM OMOPOM U
paccuuTbiBaeTca no Gopmyne:
Feonn=S*p*L*yr, KT
roe S- niowanb ceveHus TpybonpoBoaa, M2
p — MNOTHOCTb TEMIOHOCUTENS, KI/M3,
L- o6Laa onmvHa BepTUKanbHOro TRy6onpoBoaa, M;
Yi-- HAAEXKHOCTb MO HarpysKe, MPUHMMAaETCA PAaBHOM eQMHULLE, ECMTM B HOPMaX MPOEKTUPOBaHUA

KOHCprKLI,l/Il;I M OCHOBAHWUWM He YCTaHOBJ/IEHDbI gpyrme sHa4d4yeHn4.
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Puc.16.1 HanpaBneHune ycunum ot Puc. 16.2 HanpasrieHue ycunum ot Puc.16.3 HanpasneHue
JaBneHunsa B Tpybonposoae P n JaBneHunsa B Tpybonposoae P YCWAUM OT OaBNeHns B
YCUNUM, BO3HUKAIOLMX MPU YCUUN, BO3HUKAIOLMX MPU Tpybonposoge P un

TeMnepaTypHoM oedopMaumMmn AB  TemMnepatypHoun gedopmMaumm A B YCUNUM, BO3HMKAIOLLMX
cucteme TC, OB n 'BC cncteMe XC npu pacTsXeHnm npuv TeMnepaTypHoOm
cunbdoHa nedopmaumm A B cucteme

XC npu oxaTnm cunbdoHa

16.6. OceBas Harpyska oT cUbPOHHOIo KOMMeHcaTopa Ha HemnoadBMKHble OMopbl onpenenseTcs no
dopmyne:
Fex=Ss¢*P+Aoc*dL, KI

roe Sse — 9pdeKTrBHAaa noLwanb cUbdoHa, CM?;

P - npobHoe paBneHue, paBHoe 1,5 paboyero gasneHWs, Kr/cM2, Mpu OTCYTCTBUM AaHHbIX O
pabouyeM [paBneHuK, pPaboumM MPUHUMAETCHA MaKCKMMalnbHOe [OaBlieHMe, Ha KOTopoe paccyuTaH
CUNbPOHHbINM KOMMEeHcaTopPa;

Aoc — YKECTKOCTb OCEBOIro X04a KoMreHcaTopa, H/MM, KH/M;

dL - yannHeHMe Ha y4acTKe, MM.

16.7. bokoBada Harpyska oOT Cl/IJ'IbeOHHOFO KOMIMeHCaTopa Ha nogBWMXXHble OMnopbl ornpegendeTcd rno

dopmyne:

—_—
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. b
N=Fck*sm(arctan(z)), Kr
roe Fe«—oceBas Harpyska oT CMibdOHHOIo KoMmeHcaTopa (M. 16.6), Kr;
b — nonycTMaa HeCOOCHOCTb TpPYy6OoMNpPOBOAa Ha ydacTKe yCTaHOBKa KoMreHcaTopa (okono 1cMm);

a — OJIMHa Cl/lﬂbdDOHa, 6e3 y4yeTa OJIMH KOHUEBbIX I'Iany6KOB, CcM™M;

Tabnuvua HarpysoK OT Beca TpybonpoBoda M CUNbGOHHOIO KOMMeHcaTopa Ha ydacTke mexay HO (7

aTaXKen).

PacnopHoe PacnopHoe
ycunue ycunue
YO e | BSCTRYEMFTp M | KoNTeCITOPR | vounencarors
AaBneHuu (16 bap) AaBneHuu (24
Fck, H Bap) Fck, H
15 279,67 1920,13 2478,72
20 360,39 1920,13 2478,72
25 519,38 224593 3075,96
32 676,10 3566,58 4850,07
40 835,09 4379,06 6116,80
50 982,33 6414,78 8970,00
65 1499,24 18058,24 22764,65
80 177314 19500,75 25974,71
100 2187,08 2444167 33612,85
125 3338,28 32927,46 45039,06
150 4013,76 47236,42 65507,38
200 8696,83 93245,26 129092,09

*PekoMeHOyeMblM ONTUMasbHbIM yY4acTok Tpy6onposoaa Mexay HO — 5 aTaxe.

*PacnopHoe ycunme koMmneHcatopor Dek Multilayer PN16

** Mpv M3IMEHEHUMW ONMHbI y4acTKa UM MPUMEHEHUU OPYIMX KOMMEHCATOPOB — AaHHble
napaMeTpbl crieQyeT nepecunTaTb No opMynam, mnpeacraBieHHbIM B n.15.4 1 15.6.

BokoByto Harpy3ky Ha NoABWXHbIe OMOpPbl MPUHATO CUYMUTATb PAaBHOM BblYMCNEHHOM, HO HE MeHee 10% oT

OCEBOI0 YCUNMA OT KOMMEHCATOPa Ha HEMNOOBWMKHbIE OMNOPbI Fex.

16.8. Mpun pacyeTe TpybonpoBoda Ha YCTOMYMBOCTb 6e3 MOABMIXKHbIX OMop (rae CUCTEMY MOXKHO

npegcCrtaBuUTb  Kak n3rmbaroLLminca CTep>XXeHb nog BO3OeNCTBMEM COCpe,EI,OTOLIeHHOI;I Ccunbl,

HampaBfleHHOM K CBOBGOAHOMY KOHLLY (CM. PUc. 15.4), peLlatoLLyto pofib UrpaeT XeCTKOCTb Tpybonposoaa
Ha I/I3FVI6, a He yCTOI7Il-WIBOCTb cucteMbl. Cnuctema MoOXKeT HaXoOWNTbCA B PaBHOBECHOM COCTOAHUMK TOJTbKO
B TOM Cly4ae, eclu CyMMa MXEeCTKOCTU KOHCOSbHO-3aKpenneHHOM Tpybbl U COBUIOBOWM YKECTKOCTU
KOMMeHCcaTopa MPeBbILLIAET COABUIOBYIO CUIY, CO3AAaBaAEMyt0 CUNbOOHHBIM KOMMEHCATOPOM B Cllydae
BO3MOYHOIO Mepekoca (HECOOCHOCTU). DTO MOXKET BbITb MPUMEHMMO, Korga AnuHa TpybonpoBoaa oveHb
Mana, MOMEHT MWHEPLMM TMonepevyHoro cedyeHma TpybonpoBoda UMeeT 6OMbLION OUAMETP WU
BHYTpeHHee gaBneHume TpybonpoBoaa HMU3Koe.
-

/
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3xEx] . b
b * (1_3 + ACAB) — Fe * sin | arctan (E) =0
roe E- Moaynb ynpyroctu, Kr/cm?;
J- MOMEHT MHEepLMM ceyeHuna TpybornpoBoaa, CM%
| — onvHa y4acTka, cMm;

Acpe - YKECTKOCTb cUNbdOHAa Ha CABUT KI/cM:;

16.9. Ons pacuyeTa ycToM4mMBOCTM TpybompoBoda C CUAbPOHHBIM KOMMEHCATOPOM U MOABMMKHBIMM

onopaMu (cM. Prc.15.4) Heo6xoOMMO onpeaennTb KPUTUYECKYIO ANMHY ydacTKa:

\/5*77-'4
ty = [ e gt e o

roe a-koadodUUMeHT TPEeHUA B MOMNepeYyHoM HampaBieHWn (HanpuMep, Mpu TPEHUU cTanu o

cTanb: a1=0,3);

g- YAenbHbI BeC TpyBOMpoBoaa ¢ M3onaument, Kr/cm;

f=0,002*| - MakCcMManbHbIW Ha4anbHbIN MPOrMG, paBHbIM 0,2% OT O/IMHbI y4acTKa OT HEMOOBUYKHOM
00 NOABW»XHOM OMopbI, CM.
OnpepengeTcsd KpUTUYECKOE CXKMMaloLLLee yCunmne:

_8*E*]*f*7'[4+2*al*q*l4—a2*q*l3*f*n’z
P 2xm2 2% f

Py ,KT

rae a2-KoapPULIMEHT TPEHNS B MPOAONbHOM HanpasBneHuw;
| - ANVHa yYacTKa OT HEMOABWMXKHOM A0 MOABMXKHOM OMOPbI, CM.
Mpu lkp >l, pacyeT CKMMaIOLLEro yCUANS OT CUbl TPEHMS BEAEM OT ANMHbI |, eCnn lkp <I, To OT ANNHDI lip.
Oxku1MaroLlee ycunime oT ChIbl TpeHUs, B ciydae lkp <I:
Fop = (1= ) % % 02
CpaBHMBaeM geNCTByloLLEe CXKMMatOLLEee YCUME C KPUTUUECKNM:
FextFro+ql<Pyo
Mpw BbINONHEHWE AaHHOMO YCNoBMA TPYyBOMPOBOL, YCTOMUMB, MHade TpebyeTca cTabunmsaumsa

MOMOLLbBbIKO YCTaHOBKW OOMOJTHNTENTbHbBIX MOABUXHbIX OMNop

16.10. MpuMep pacyeTa Harpy3oK Ha HermoABMXKHbIE M MOABMMXKHbIE OMOpPbI U pacyeT TpybornpoBona Ha

YCTOMUYMBOCTb CM. MpunoxxeHune. [
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Puc. 16.4. PacuéTHaga cxeMa yCTaHOBKM Puc. 16.5. CxeMa yCTaHOBKU CUIbPOHHOIo
CUNbPOHHOIO KOMMeHcaTopa 6e3 MoaBMMKHbIX KOMMeHcaTopa C MoaBM»KHbIMK OMopPaMm 1 C
onop v 6e3 pacnpeaeneHns Harpyskm ot pacrnpeneneHmeM Harpyskm oT KOMMeHcaTopa 1
KoMrMeHcaTopa 1 Beca TpyObl. Beca Tpy6bl.

17. PaccTtaHoBKa cUNbPOHHbIX KOMMEHCAaTOPOB U ONMOP Ha FOPU3OHTaNbHbIX

Tpy6onpoBogax
17.1. Ha FTOPMN30OHTasIbHbIX Y4YaCTKaX HeO6XO,EI,l/IMO MaKCUMalibHO WCMOJIb30BaTb BCe eCcTeCTBeHHble
MoBOPOTbl W  U3MMbbI  TpPyOOMpPOBOAOB [O/F CaMOKOMMeHcaumn. K  yCcTaHOBKE CUMbGOHHbIX

KOMMEeHCaTopOoB HeobxoonMo npm6eraTb npn HanMdnm onamMHHbIX I'IpF|MOJ'IVIHel;IHbIX Y4aCTKOB.

——
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17.2. Tlocne pacCTaHOBKM MEPBOM U MOCNedHEN HEeMoOABWMXHOWM OMopbl onpenensaetca ONMHa
KOMMEHCMPYEMOro y4yacTka W ero TemMnepaTypHoe YOJMHEHWEe CcOorflacHo n.l2 HacTtoawmx
peKoMeHaaLUnn.

17.3. B COOTBETCTBMU C MaTEPUANOM W AMaMeTPOM TpybonpoBoaa, OaBNEHMSA B CUCTEME M MaKCUMaIbHOMN
TeMnepaTypbl TernnoHocuTena ornpenendeTcsa TUM KOMMeHcaTopa. PaccumTbiBaeTcs Heobxogumoe
KOTMYEeCTBO KOMIMEHCATOPOB: OTHOLLEHME TeMmnepaTypHOro YOJIMHEHWMS y4yacTKa Ha OCeBYIO
KOMMEHCUMPYIOLLYK CrMoCcOBHOCTb Ha oXaTue (cuctema OB, TBC) unm pactaxeHume (npu XC) B
cooTBeTCcTBMM C MNC cNbdOHHOrO KOMMNEHcaTopa.

17.4. Mexxgy OBYMSA HEMOOBUXKHbIMKW OMOpaMy LOO/HKEH pacrnofiaraTbCs TOAbKO OAWMH CUAbOOHHbLIN
KOMMeHcaTop.

17.5. Mpwn ycTtaHoBKe CUNbGOHHOIO KOMMEHcaTopa Ha ropu3oHTalbHOM TpybornpoBoge Heo6xo4MMo
MUHUMM3NPOBATb BO3OENCTBME Beca TpyObl Ha KoMneHcaTop. Bec Tpyb6bl pacnpenenserca Ha
HenoaBVH>KHbIE U MOABUXXHbIE OMOPbI.

17.6. Mpn OTCYTCTBUMM BPE3OK KOMMEHCATOP MOXHO YCTaHOBWUTb PSAOM C HEMOABMXXHOM OMOPON. ITO
MO3BOJSTINT CIKOHOMUTb Ha MaTepuanax, T.K. MoABM)KHble onopbl ByAyT yCTaHaBNMBaTbCH TOIbKO C 04HOMN
CTOPOHDI. NoaBMYKHbIE OMOPbI B 3TOM Crlydae yCTaHaBMMBAKOTCA B COOTBETCTBUU C puc. 17.1. TpeTbUn 1
nocnenytoLlime NoaBM>XKHble ONOPbl PAaCCTaBAAKTCS COMMTaCHO MPOEKTY.

Mpn HaNUYMKM BPE30K KOMIMEHCATOP yCTaHaBIMBaeTCa MPMMEPHO MO CepennHe Mexay HEMOOBVIKHbIMU
onopamMu. 3TO YMEHbLLUT PUCK MOBPEXAEHUIN MeCT NpucoeanHeHUN. NoaBUM»XKHbIE OMNOPbI B 3TOM criydae
YCTaHaBAIMBAOTCA B COOTBETCTBMM C puc. 17.2. TpeTbM U Mocnenytowme MnoaBM»KHble OMnopbl

PaCCTaB/14IOTCA COIT1aCHO MPOEKTY.

HepodBuxwas — 3-7 CKOML3AL0S Z-8 CKOAB IS -7 ckone3guas Combpormsit Henodiuxras
0ng0a onopa onopd anopa KOMNEHCaman onopa
" _
- }'. B—-‘l
|
Hexods uz mpedobanud npeexma % %6 On 24 b0n 240

Pwc. 17.1 PaccTaHOBKa NOABWMXHbIX OMNOP MNP YCTaHOBKE KOMMeHcaTopa
PAOOM C HEMOOBUXKHOWM OMOPOM

Henoduxnss -7 CKOALIAUNAR  J-7 CKOMBIFUAT  (Lib@ominil 7 CROGRIFANAR -8 CKOALIAWAR  Honoifienas
angoa anagad anaga KOMIEHEMOE 47000 aneaa orggg
Y
|
.06 O .76 0
24l e | 24N

Pwc. 17.2 PaccTtaHOBKa MOABUXXHbIX OMNOP NPW YCTaHOBKE KOMMeHcaTopa
Mno cepefmHe y4acTka Mexxay HEMOLBVXHbIMW OropaMm
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18. PekoMeHpaaLUUN MO MOHTaXKy

18.1.1. na obecneyeHna 6e3onacHoM paboTbl 3anpeLlaeTcs:

- MOHTUPOBATb M 3KCMJTlyaTUPOBaTb KOMMEHCATOPbl Mpwu oTCyTCTBUM M0 1 3;

- MCMNOMb30BaTb KOMMNEHCATOPbl AM9 PaboTbl B YCNOBUAX, OTIMYAIOLLMXCA OT YCTAaHOBMEHHDbIX,
W/Mnn Npun NapamMeTpax, NpPeBbILLaloLLMX yKasaHHble B NC v N1,

- MCMNOMb30BaTb KOMMeHcaTopbl B KadecTBe onop Ang obopyaoBaHus 1 TpyOonpoBOaOB.

18.1.2. Mpy MOHTaXKe M 3KCM/yaTauMm KOMIMEeHCATOPOB AO0/MKHbI cobntogaTbcs HOPMbl M TpeboBaHMSA
6e30MacHOCTU, AeUCTBYIOLWLME Ha 0BbeKTaX MPUMEHEHUS YKa3aHHbIX U3aenni.

18.1.3. MOHTa)K KOMMEHCAaTOPOB, HEMOLBVIKHbIX M MOABUXXHbIX OMOP OCYLLECTBNAIOT B cooTBETCTBMM C M/,
BbIMO/THEHHOM C YYETOM MOSIOXKEHUI, HOPM M MPaBW Ha MPOEKTUPOBAHME, MOHTa)X M 3KCMlyaTaumto
cuncteM OB, TC, XC, 'BC 1 XBC, a TakKe B cooTBeTCTBUU C [C, P3 1 MHCTPYKUUAMK SKCMyaTUpyloLLen
opraHmMsaunm.

PekoMeHayeTcs MpU MOHTa)ke obecrneymTb OOCTYMHOCTb MapKWMPOBKWM KOMMeHcaTopa And
0603peHna NMpw aKChayaTaunn.

18.1.4. B yKa3aHMa O NOCneaoBaTeIbHOCTU M MEeTOAMKE MOHTa)Ka HEOBXOAMMO BKOYATbh B TOM duMCe
cnenyowme TpeboBaHUs:

- He OOMyCKaeTCcsa noAaBepraTb KOMMNEHCaTOPbl Harpy3kKaMm, He NnpenycMoTpeHHbIM MO v P3;

- He [OOMyCKaeTCa Harpy»aTb KOMMEHCaATopbl KPyTAWWMMM  MOMEHTaMM U BECOM
npucoegmMHaAEMbIX y4acTKOB TPy, apMaTypbl U MEXAHM3MOB.

18.1.5. B yKa3aHMa Mo aKchyaTalmm U 3aMeHe KOMMNEeHCaTOPOB BK/oUatoT cneaytouime TpeboBaHua:

- KOMMEHCcaTopbl cregyeT NPUMEHaTb MO NPAMOMY Ha3HAYeHUIO M codep)aTb B MCMPaBHOM
COCTOSHUM B Npefenax HasHadYeHHOro cpoka cry»bbl, ycTaHoBneHHoro B TY M MNC B COOTBETCTBUM C
TpeboBaHMAMM HACTOSALLEro CTaHOAPTa;

- 3KChflyaTauma KOMMEeHCaTOPOB AO/HKHA OCYLLEeCTBAATbCA B YCTAHOB/IEHHbLIX YC/OBUSAX, C

cobrtogeHneM TpeboBaHWIN K pabouyrM MapamMeTpamM 1 TPaHCMOPTUPYEMbBIM CpeaaMm.

18.2. YKa3zaHMa Mo MOHTaXy KOMMeHCcaTopoB
18.2.1. MOHTa» KOMMEeHCaTOPOB M BBO[, B SKCMN/lyaTaL MO LO/MKEH MNPOU3BOAUTLCS OMbITHBIM MEPCOHANOM,
VMEOWUM  TEeXHUYECKMEe BO3MOXHOCTU W  [OOMYyCK K MpoBefeHuto paboT. MOHTaXK [OOoSKeH
NMPOU3BOAUTbLCH B COOTBETCTBUM C M.
1822, HeobxoOUMO MUCKMOYNTL BO3HUKHOBEHUE MOBPEXAEHUN CUNbPOHHOIMO KOMMeHcaTopa B
rnpoueccax TPaHCMOPTUPOBKU, XPaHeHWs, MOHTaKa. KommneHcaTopbl OO/MKHbl 6biTb 3alUMLLEHbl OT
YOAPOB U OPYTMX MEXaHMUYECKMX MOBPEXOEHUN.
18.2.3. 3anpellaeTca noaBepraTb KOMMNEHCaAaTOPbl BO3AENCTBUIO TOPCMOHHOIO BpalLeHMs, Harpy3kaM Ha
CKpy4YMBaHMe, NOMNepPeYHbIM 1 YITIOBbIM CMELLEHUAM.

3alMTHBIN KOXYX, MPW €ro Hanm4ymu, CRy>XXMT TONMbKO A8 3alUUTbl KOHCTPYKLMKW OT BHELUHEro
BO30ENCTBUA, HE MPEeaOoTBPaLLAET OT TOPCUOHHbLIX BPALLEHWM, HE MpefdHa3Ha4YeH 19 BblipaBHUBaHUSA
HEeCOOCHOCTU TPYyOOMPOBOAA U HE CIY>KUT OMOPHOW KOHCTPYKLIMEN.
18.2.4. KoMneHcaTopbl 1 Tpy60onpoBod A0MKHbI 6bITb Ha OAHOM OCU. HECOOCHOCTL HedoMnyCcCTMMa.
18.2.5. CBapKa 060pyaoBaHMSA NPKW ero MOHTaMXKe, a TakyKe MeTofbl KOHTPOA M UCMbITaHUM CBAaPHbIX LLBOB

OOMKHbI COOTBETCTBOBaATb TpeboBaHMAM DeaepanbHbIX HOPM 1 MpaBu/l.

L npphortum.ru )
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18.2.6. CBapo4Hble MaTepuasbl, MPUMEHaeMble ON9 CBapkM 06opyAoBaHUA Mo OaBfeHMeM npu ero
MOHTa)Ke, PEMOHTE, PEKOHCTPYKLMM (MOOEPHM3ALUMM), AOMXKHbI COOTBETCTBOBATb TpeboBaHuaM M, 1 P2.
18.2.7. KnemMmMa cBapoO4YHOro annapaTta [o/KHa ObiTb 3aKpernseHa K TpybornpoBoay C TOM CTOPOHbI
KOMMeHcaTopa, KoTopada npuBapMBaeTca K Tpybonposony, YTobbl 21eKTPUYECKUMIM TOK HE MPOXonus
yepes KoMmeHcatop. [pu NpoBedeHUM CBapo4UHbIX PAbOT KOHTAKT KOMMEeHcaTopa C kabenem
CBapPOYHOro anmnapaTta LOMKEH OblTb NCKIOYEH.

18.2.8. He gonyckaeTca 3a3eMrieHmne CBapoYHOro annaparta Ha TpybonpoBoae. 3arnpellaeTcs 3a3eMnaTb
CBapOYHbIM anmnapaT Ha CTOSK CO CMOHTUPOBaHHbIMU KOMMNEHCAaTOPaMM, MPU CBaAPOUHbIX paboTax B ceTU
Tpy©bOoMnpOBOAOB, @ TaKXKe MPM CBapPKe OTHOCALLMXCA K 3TOW ceTu geTanemn.

18.2.9. B npouecce cBapKu, CUNbDOH MPU OTCYTCTBUU KOXKYXa, HEOBXOAMMO 3aLLUMNTUTb OT MPOXKMraHUa. B
npoLecce NprBapmMBaHUA KoMMeHcaTopa K TpybonpoBoay AOMMKeH 6biTb cOpMUMPOBaH TOMbKO O4MH
LLIOB.

18.2.10. Mpw ropm3oHTaNIbHOM UM BEPTUKANBbHOM YCTAHOBKE KOMMEHCATOPOB C BHYTPEHHMM 3KPaAHOM
HeobXxoAMMO CriegoBaTh yKasaHuam B P2.

18.2.11. Heob6xoamMMo, 4Tobbl BeC TPybbl He BO34eMNCcTBOBaN Ha msaenve. Tpy6ornpoBoa C HeMNMOABMYKHbBIMM
M MOABWMYXHBIMM ONopaMm LOMKEH 6biTb CMOHTUPOBAH 3apaHee. B cnyyae 3arpasHeHmna Tpybonposoa
€ero Heo6xoaMMO MPOMbITb Mepen MOHTaXXOM KOMMeHCaToPOoB. [Nocre Yero B MecTax, NpeayCMOTPEHHbIX
M4, HeobxooMMO Bpe3aTb KOMMEHCcaTop.

18.2.12. Nna KOMMNEHCATOPOB C 3alUMTHbIM KOXXYXOM He [OMycKaTb MonafaHUs Mo, KOXyX CYCMNeH3un,
B3BeCel, a TaKXKe arpeccrBHbIX Cpes.

18.2.13. KoMneHcaTopbl OOO HIMIM «XopTyM» He TPeBYIOT pacTskeHUa/cxaTUa nepen MOHTaXXoM Mpu
YCNOBUW 3KCNyaTalMmn nsnenma ¢ napameTpamm TennoHocuTend, ykaszaHHbiMum B NC KoMneHcaTopa U
TeMnepaTypown MoHTaxa +20°C. B NpoTWUBHOM crlydae HEOOXOAMMO OCYLLECTBUTb MOMPaBKM COMIacHoO

dopmyne:
PS = A_L _ ALM
2 (Tmax — Tinin)
AL — oceBoM xoa, MM
Ti — TeMnepaTypa MOHTa)a, °C
Tmin — MUHKMManNbHaa TemnepaTypa, °C

Tmax — MakcrManbHaga TemMnepatypa, °C

18.214. BHeWHAA W BHYTPEHHAA cpedbl OO/MKHbl ObiTb B Mpenenax, yKasaHHbiX B TeXHUYEeCKUX
xapakTtepuctukax NcC.
18.2.15. Mpw MOHTaXke KOMMEHCATOPOB B 3aKPbITbIX CTPOUTENbHbIX LUAXTaX AO/MKHbI OblTb MpeayCMOTPEHb
CMOTpPOBbIe oYK, obecrneumBatoLie OCMOTP M 3aMeHy KOMIMeHcaTopa.
18.2.16. CornacHo CI1 7313330 n.4.6 ... «CoeanHeHMe cTanbHbIX TPY6 OMaMeTpOoM YCIOBHOIO Mpoxoda Ao
25 MM BKIOYUTENbHO Ha 0ObeKTe CTPOUTENBbCTBA crieayeT NPOBOAMTL CBAPKOM BHaXIeCTKy (C pa3gadven
OHOro KOHLa Tpy6bl UM 6e3pesbboBo MydToM). CTbIKOBOE COeAUHEHME TPYD AMaMeTPOM YCTOBHOTO
npoxoda Ao 25 MM BKITIOUUTENbHO A0MYCKAeTCA BbIMOMHATD Ha 3aroTOBUTENbHbIX MPeanpuaTusax.
CMm. pnc.18.1

Tunbl CBapHbIX coeduMHeHWn cTanbHbiX TpybornpoBonos, dopMa, KOHCTPYKTMBHbIE pa3Mepbl

CBapHOTO LWBa A0/MKHbI COOTBETCTBOBaTh TpeboBaHMaM FTOCT 16037.
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18.3. Ha ynakoBKe 1 caMnx KoMneHcaTopax pa3MelleH QR-Kkoa, KOTOpbIv BeOET K KpaTKoM rpaduryeckom
N BUOEO MHCTPYKLUMM MO YCTaHOBKE CUTbPOHHbBIX KOMMEHCATOPOB U HEMOOBVIKHbLIX OMOP «XOPTYyM».
MOHTaXXHUKM MOIYT y3HaTb criefytoLlee:

- C Yero Ha4yMHaTb YCTAHOBKY;

- Heob6x0OMMOCTb NPenpacTaXKKM KOMMeEHCATOPOB Nepen yCTaHOBKOM;

- Kakune BO34encTBmsa Ha KOMMNeHcaTop HeaoMyCTVMbI;

- KaK npaBuibHO BbIMOMHATL CBapoOYHble paboTbl NpK YCTaHOBKE KOMMeHCaToOpPOB;

- OnNpeccoBKa U 3a3eMneHmne TpybonpoBoaa 1 Apyrme BaXKHble acneKTbl.

Y3HawnTe 6onblue:
oTcKaHupywmTe QR-Kko4
AN HaXKMUTe Ha Hero,
UTOObI MEPENTN Ha canT

(npphortum.ru\
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O NMPEANPUATUN OO0 HIMIM «XOPTYM»

UcTtopusa

B ceHTabpe 2009 roga KOMMaHUA Havyana gearesbHOCTb B He60MbLWOM NMoMelleH M NoLWaablo BCero
180 kBafpaTHbIX METPOB. Y>Ke Yepes rof Ha pblHKe 6bl MpeacTaBieH NepBbl MPOoAYKT — CUMTbOOHHbIN
KoMmneHcaTtop gna cmuctem OB, TBC n XBC. Cnpoc Ha KoMMNeHcaTopbl hortum CTpeMUTenbHO poc, U
KOMMaHMa apeHaoBana AoNoaHUTeNbHbIE MAOWAAM A9 YBENMNYEHUA MPOU3BOACTBEHHbBIX MOLLIHOCTEN U
paclUMpeHna acCopTUMeHTa ToBapa. PerynapHble ynayylleHUsa TeXHUYECKMX XapaKTepUCTUK
MPOU3BOAMMOW TMPOAYKUMU, WHBECTULMU B WCCIeOoBaHWa UM pa3paboTKM MO3BOAMAM CO30aTb
YHUKanbHble peLlleHna, KOoTopble Mpeanpuatue npefnaraer CBOUM KMeHTaM. [locne cemMum net
YMOPHOro Tpyda v npefaHHoOCTK cBoeMy aeny B 2016 rogy 6bi1 3anoxkeH NepBbli KaMeHb 3aBOA4a, a B

2020 rony KoMmnaHMa nepeexana B CO6CTBEHHOE 3haHue.

B umdppax

2009 rog, — gaTa OCHOBAHUA OeaTeSIbHOCTU

8000 KB.M — 06Lasa naowanb NpeanpuaTma

150+ eQMHML, BBICOKOTEXHOMOMMYHOIO 060pyA0BaHMA U CTAHKOB B COOBCTBEHHOM MapKe
150.000+ roToBbIX M3aenui Ha cknagax: MO (XuMku) n PT (HabepekHble YenHbl)

110+ Mogenel cunbdOHHbIX KOMMEHCATOPOB BbIMyCKaeTCa Ha NPeanpuaTnm

Bonee 5 naTeHTOB Ha Hay4YHO-TEXHUYECKME pa3pa60TKM nsgoennm
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O KoMnaHuu

Hay4HO-MpPOoM3BOACTBEHHOE MpeanpuaTMe «XopTyM» pa3pabaTbiBaeT U MponsBoamT obopydoBaHue,
uTObbl 0becneunBaTh 6ecrniepeborHyto U 6e30MacHyto aKCNyaTaumo TPY6oNpPOBOAOB B MpaXaAaHCKOM
CTPOUTENBLCTBE, TEMIOIHEPIreTUKE U MPOMBILLNEHHOCTY, BKIOYaa HedTerasoxmMmyeckme, TomImMBHO-
sHepreTuyeckue, MeTananypruyeckme, XMMmdeckme, raszosble U HedTAHbIE KOMMEKCHI.

KomnaHua obnagaeT BceMu HeobXxoOMMbIMU pecypcaMim AN TOro, YTobbl BblNyCKaTb KaYeCTBEHHYIO W

HaOEXHYI0O NPOAYKLINIO:
- CoBpeMeHHbIN NMPOU3BOACTBEHHbIN KOMIJIEKC C NepeaoBbiM o60pyaoBaHUEM.
ABTOMaTU3NPOBAHHbIE TOKAPHbIE KOMMMEKCbl, rodpoPOPMOBOUHbLIE NUHUK, POBOTU3UPOBAHHbIE

CBApPOYHble CTaHKM MO3BOMAIOT MPEAnpPUATUIO BbiMyCKaTb U3OE/MNA BbICOKOTO KadecTBa B KOPOTKME
CPOKM.
- AIH)KeHepHO-KOHCTPYKTOPCKUM oTaer.
OToen 3aHMMaeTca NPOEKTUPOBAHMEM, Pa3pPaboTKOM, M3roTOBAEHWMEM M MPOBEAEHMEM KOMIMIEKCHbIX
MCMbITaHMIN B CO6CTBEHHOM NabopaTtopumm npeanpusaTmns.

ATTecTtOoBaHHbIN nepcoHan no BWK (BusyanbHo-usMepuTenbHbih KoOHTponb) u HAKC
(HauMoHanbHoe areHTCTBO KOHTPOJIA CBapKH).
BbiCOKMM ypOBeHb KBannndUKaLMm COTPYAHWUKOB NpeanpuaTmna rapaHTUpPYeT, YTO CBapHble coeanHeHusa
OyayT MPOYHbBIMU U HAOEKHbBIMU.
- OTAen TeXHNYECKOro KoOHTpons.
Ha npegnpuatum gencreyeT cMCTeMa MeHeoyKMeHTa KadecTBa ISO 90012015, Bktoyatowada BxooaLwmn,
MeXKonepaLumMoHHbIM M BbIXOAALLMM KOHTPOMb MPOAYKLUMN.
- Co6cTBEeHHas nabopaTtopms Cc aTTeCTOBaHHbIM UCMbITaTeNbHbIM 060pyAoOBaHMEM.
MpoayKuMa npoxoauT CTPOrMiM KOHTPOb KadectBa no NOCT 28697-90. MNMpoBoaaTca MUCMbITaHMA Ha
TEPMOCTOMKOCTb, MPO6HOE AaBneHmne, BepOoSTHOCTb 6&€30TKa3HOM paboThl, FrepPMEeTUUYHOCTb, YXECTKOCTD,
COBUIOBYIO U YINOBYO UMKIMYHOCTb M Apyrue napameTpbl, YTOObl rapaHTMpoBaTb COOTBETCTBME TY U
TpeboBaHUAM POCCUMCKMX U MEXOYHAPOOHbIX CTAaHOAPTOB KadecTsa.

McnbITaHME HA CABUIOBYIO LLUKAMYHOCTb McrnbITOHME HA NPOYHOCTb
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O npoaykuum

Hay4Ho-NpousBoACTBEHHOE nNpeanpusaTre «XopTyM» BbiNyCKaeT crieaylowme nsaenus:

CunNbdOHHbIE KOMMEeHcaTopbl CunbdOHHbIEe KOMMEHCcaTopbl

019 BHYTPEHHUX MHXEHEPHbIX CUCTEM ON9 TenNOoBbIX CETEN

CI/IJ'IbeOHHbIe KOMMEeHCaTopbl AHTl/IBl/I6paLI,l/IOHHbIe KOMMEeHCaTOPbI

anga TeXHONOTIrM4YeCKmMmx pr6OI'IpOBO,D.OB 0149 ra30BbIX TOpPesIoK

HenopBw»kHble onopebl
019 BEPTUKalbHbIX Tpy60MNpoBoaoB

B CNCTeMaX BHYTPEHHNX MHXeHEPHbIX CUCTEM

PaMbl mogBecHble A9 HeMOABM»KHbIX ONop

MoaBMyKHble (CKOMb3ALLMe) Onopbl

Ond BHYTPEHHUX MHXEeHEPHbIX ceTem
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3aBof Npon3BoaMT CTaHAapTHOe obopyanoBaHmMe anameTpoM oT 15 o 1200 MM 1 AaBneHmneM oT BakyyMa
00 63-x Bap, n3roTaBAMBaeT Ha 3aKa3 KOMMNEHCcaToPbl 419 HECTAaHO4APTHbBIX MPOEKTOB M pa3pabaTtbiBaeT
MHOMBUOYaANbHbIE PeLleHNsa C y4eTOM OCOBEHHOCTEN NpoeKTa 3aKas4mKa.

N3penna ceptudmumpoBaHbl no cucteme [OCT P, moATBEep)XAEHO COOTBETCTBME TEXHUYECKOMY
pernamMeHTy TamMoXXeHHOro coto3a (oeknapauma EADC, ceptudmkat TP TC), nonyyeHO 3KCNepTHoe
3aK/toYEeHME Ha COOTBETCTBME CaHUTAPHO-TUTMEHUYECKNM TPEBOBaHUAM.

Mpooykuma hortum no KayecTBy M TEXHWUUYECKUM XapaKTepPUCTMKAM CnocobHa MOMHOCTbIO 3aMeHUTb
aHaNoOrnyHble UMNOPTHbLIE U3OENUA U3 HeOPYXKEeCTBEHHbIX CTPaH.

KoMnaHmna obnagaeT naTeHTaMm Ha HayYHO-TEXHMYECKME Pa3paboTKM MPOU3BOAUMbIX U3OENUN.
CunnbdoHHble KoMmeHcaTopbl HIM «XopTyM» BKItOYEHbI B PeecTp pOCCUMMCKOM MPOMbILLIEHHOM
npoayKumm MuHnpomTtopra P®. MpoayKuua MOMHOCTbKO COOTBETCTBYET POCCUMWCKMM CTaHOapTaMm,
MMeeT BCIO HeobXoOMMYyIO paspellnTeNbHyto JOKYMEHTaLUMIO U 3aperncTpmpoBaHa B yCTaHOBIEHHOM

nopdanke.

—_—
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JocTmxeHUa npeanpuaTusa

3aBof

«XOPTYM» €©XEerofgHoO Yy4yacTByeT B pPa3/IMYHbIX OTPAC/EBbIX KOHKYypPCax W HEeOLHOKPATHO

CTaHOBWCA UX NobeguTenemM um naypeaTtoMm.

Ha PernoHanbHOM ypoBHe:

- «Jly4lume ToBapbl U ycnyrv Pecnybnmkm TaTapcTaH»,

- «[lpen

NnPUHMMaTEeNb roga. 30/10Tas COTHA» B HOMUHALLMK «MIMMopTo3amMeLleHmne»

- «9QKCropTep roga;

- FTopoackowm KOHKypC «MNpeanpuHMUMaTenib roga» B HoMMHaunm “busHec-ycnex”;

- «[Mpen

npUHMMaTEeNb roga. 30/10Tasg COTHA»;

- HaumoHanbHaa npemuna «3010Tonm MepKypuins.

Ha ®epgepanbHOM ypOBHe:

- «100 Jly4dLwmx ToBapoB Poccrmmy;

- Il Bcepoccumckaa Mpemma «Monoaon npoMblLUIEHHUK roga».

MYCNYTU
PECMYBJIMKU TATAPCTAH TO BAPOB

MNPEANPUH

y R
FAYYILKE
| TOBAPHBI CTO

SKCMOPTEP
roaA 2020

+MPOEKT NOAYYHN NOAAEPKKY

3C:)/\OTA9|
©OH[ COONEACTBUA
- cothi MHHOBALNAM

MMATEAD TOAA 2024 ‘

Y4yacTue B HayuHbIX U NpodUnbHbIX coobLuecTBax

Hpe,ﬂ,l’lpI/IQTl/le ABNAETCH aKTUBHbIM YJ1eHOM Pa3/iMyYHbIX Hay4YHbIX A I'IpOCbl/IJ'IbeIX COO6LLI,eCTB:

CKONKOBO

AMMTUTMN - Accoumaumsa nponssoanTenen n notpebutenen TpybonpoBoaoB C
MHOYCTPUanbHOW MONMMMEPHOM M3onaumnemn;

HIM «ABOK» - HekoMMepuyeckoe MapTHEPCTBO «VHXXeHepbl Mo OTOMNEHMIO, BEHTUNALMMN,
KOHOMLUMOHMPOBaHWIO BO3AyXa, TEM/IOCHABKEHUIO U CTPOUTENBbHOM TeNNobUsnKe;
Accoumauyma «MpoMbllNEeHHbIN kKnacTep Pecnybnmnkin TaTapcTaHy,
ToproBo-npoMblLIeHHble ManaTtbl Pecnybnunkm TatapcTaH 1 Poccuickon Qepepaymu;

Coto3 cTpouTenen TaTapcTaHa.

B paMKax coTpyaHMYeCcTBa CNeLUManmcTbl 3aBo4a peryagapHO NOCELLAOT MePONpUATUS, opraHmM3yemble

accoumMaumMamMm, BbICTyNatkoT € AOKNaAaMy Ha KOHdepeHUMaX U y4acTByOT B MpodeccroHanbHbiX

ONCKYyCCUnAX.

K YyacTHuk

41
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3ABOTA O KJTMEHTAX

K kaxxgoMy m3genuto npomssoactea OO0 HIMMM «XopTyM» npmnaraetca TexHudeckum MNC, cogep»xaimm
CBefeHVd, YyOOCTOBepdAOLME TFapaHTUM  W3rOTOBUTENsd, 3Ha4YeHUa  OCHOBHbIX  MapaMeTpoB

XapaKTepncTtm K(CBOI;ICTB) mnsgennd, yKaBaHVIVI MO MOHTaXy, TEXHNYECKOMY O6C}'Iy)+(l/l BaHWIO.

1. UHbopMaumsa Anga NPOeKTUPOBLLUKOB

UH)>XeHEepHO-KOHCTPYKTOPCKUM oTaesn 3aBoaa «XOpPTyM» OCYLUEeCTBASeT TEXHUYECKYIO NoanepIKKy
Ha NPOTSHXXeHUU BCEro CpoKa Cly)XX6bl ToBapa, a Tak)Xe oKasbiBaeT BECIMJIATHO ycnyrmu KnmeHTtam:
- Mpon3BOAUT pPacyeTbl MapPaMeTPOB M MPOYHOCTHbIX XapaKTEPUCTUK

- [MpoBepsaeT paccTaHOBKY CUIbOOHHbIX KOMMEHCAaTOPOB U HEMOABMXKHbIX ONOP

- MpepocTaBnaeT cxeMbl M peKoMeHOaLMKy Mo YCTaHOBKeE

- MNoabupaeT, MPoeKTUPYET KOMMNEHCATOPbI MO TEXHNYECKOMY 3a4aHMI0 KIMeHTa

- Onpepengaet HeobxoaMMoe KOMMYecTBO KOMMEeHCATOPOB, OrNop B NMpoeKTe

2. BIM-Mopenu B nporpamme Autodesk Revit

Ona ypobcTBa MNPOEKTUPOBLUMKOB co3daHbl BIM-mogenun npooykuuy hortum, KoTopble MOXXHO
NPUMeHATb B MporpaMmmMe Autodesk Revit.

KpaTtko npo BIM-mMoaenu hortum

Bepcua Revit: 2017. CeMeNCTBO BbIMOMHEHO B ABYX YPOBHAX AeTanm3aumm c YT O.

CooTtBeTtcTtBYeT BIM-CTaHpapTy 2.0. Co cTaHOapTHbIMU NapaMeTpaMuy Anga cneumdukaumii n NnpaBmuIbHOMN
BM3yanusaumm. Mcnonblyetca aBTonogbop cuibGOHHbBIX KOMMEHCAaTOPOB U HEMOABMXHbIX OMOp Mo
onameTpy. ComepykaT BCO HEOBXOAUMMYIO MHPOPMaLMIO U MOMHOCTbIO COOTBETCTBYIOT MapaMeTpam

BblMyCcKaeMol npoayKuumn. PazpaboTtumk cemenctea — OO0 HIMIM "XopTyMm"

Y3HalTe 6onblie:
oTcKaHupynTe QR-Kof,
WAV HaXXMUTE Ha Hero,

UTOObI MEepenTn Ha camT

3. KomneHcaTopbl B nporpammMe CrapT-Mpod

KomneHcaTopbl hortum npeactaBneHbl B nporpamme CtapT-MNpod — 3TO HOBble BO3MOXHOCTW AN
MpoeKTUpPOoBaHMSA TPYyOOMNpPOBOAOB.

CrapT-lNpod — 3TO ceMeNcTBO NpPOorpaMM On4 MPOEKTUPOBaAHUA U pacyeTa MPOYHOCTU U XECTKOCTU
Tpy6OMNpoBOOOB Pa3fIMYHOrO HasHadeHud. lNporpaMma 3HauyuTesbHO YMPOoLaeT Mpouecc pacyeTa
TpybonpoBOAOB, MO3BOMAA aBTOMATU3UPOBATb MHOIME PYTUHHbIE 3a4a4M 1 yBENUUNTL 3DDEKTUBHOCTD
pPaboTbl. 3TO BO3MOXHOCTb 6bICTpee M TouHee BbIMNOMHATb PacyeTbl, erkKo UMHTErpMpoBaTb rOTOBbIE

peweHna B CBOWM MPOEKTbI.

Y3HawnTe 6onbLue:
oTCKaHupymnTe QR-Kkofg
WU HaXKMUTe Ha Hero,
UTOObI MEepenTn Ha camT

L npphortum.ru )


https://npphortum.ru/bim-modeli-revit?utm_source=re
https://www.truboprovod.ru/software/start
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4. MporpamMMa NosiNIbHOCTU

O6Hapy)KeHue
HEUCTPaBHOCTU O6paieHue
KOMMeHcaTopa Ha 3aBog

UccneposaHue, OTnpaska
3aKnwyeHue, HOBOIro
peKkoMeHaauua KOMMeHcaTopa
OT 3aBofa KINEeHTY

AT

Nepegaya HOBOro
KOMMeHcaTopa
Ha 3aBof

Ha npeanpuatnm OOO HIMM «XopTymM» OencTByeT "MporpaMmMa noanbHOCTU" Ha KOMMeHcaTopbl Ons
BHYTPEHHUX MHXXEHEPHbIX CUCTEM: 6e3BO3Me3aHas 3aMeHa Bblllefllero M3 cTpos KoOMMNeHcaTopa Ha
HOBbIV B TEYEHKME BCEIrO CPOKa rapaHT1u.

KAneHT, MCrnonb3yoLLMM KOMMIEHCATOP ANS BHYTPEHHUX UHXEHEPHbIX CUCTEM MHOMO3TaXKHbIX 34aHUI,
MOXKET 06PaATUTLCA NPW BO3HUKHOBEHWKM aBAaPUIMHOIO Clydad, M KOMMNaHWsa B AeHb 06palleHna oTnpaBuT
HOBOE M3Oenue, Mpu YCNOBUK, YTO TMpeHee 3aKasdyMKoM OyneT BO3BpalleHO. TakMM 06pa3oMm,
MCK/TIOYAtOTCA CIIOXHbIE LIEMOYKM 06pallleHni, 3aKa3umK He TPaTUT BpeMs M AeHblIM Ha MOUCK peLleHus
npobnemMbl, a MpeanpuatTMe nosnydaeT LOMOMHUTENbHbLIM ob6pasel, ONa aHanM3a MoBpexaeHWn B
COBOKYMHOCTW C UCTOPUEN SKCMyaTalMm».

Mo pe3ynbTaTaM TakKoro aHasu3a 3aKasuMK MOMyYaeT OOKYMEHT, B KOTOPOM pPaCKpPbITbl MPUYUHDI,
BCNeACcTBME KOTOPbLIX M3OeNmMe npulio B HerogHocTb. [daHHaa nporpamMma NoanbHOCTU 3PPeKTUBHO
peanunsyetca y>e ¢ 2021 roga.

B KayecTBe OONOMHUTENbHbLIX MAPAHTUMN KaXKObIM KOMMEHCATOP ONF BHYTPEHHMX UHXKEHEPHbIX CUCTEM
KOMMaHMM «XOPTYM» MOCTaBAAETCS C MOINCOM CTPAXOBAHUSA OTBETCTBEHHOCTWM TOBapOMN pou3BoaMTENS,
obecrneumBalOWLMM  HaOEXHYIO KoMmeHcaumto Ao 7 MAH py6. 3a obon yulepb, BbI3BaAHHbIN
KOMMEHCATOPOM MO BMHE KOMMaHUN. DTO ABAAETCA OOMONHUTENbHOM rapaHTrnen gna kiameHtos OO0
HIMM «XopTyM», ogHako 3a 16 neT paboTbl KOMMaHWS He CcTanKMBanacb C HeobXOOQMMOCTbO ero

MCMoNb30BaHMA 6arofaps BbICOKOMY KauyecTBY CBOEM MpoayKLMU.
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NpunoxxeHme A

CUNTb®OHHDbIE KOMIMNEHCATOPDI

1. CunbdpoHHbIe KOMMNeHcaTopbl C NAaTpy6KaMu noa NpUBapKy
1.1. DEK multilayer n DEK multilayer-H DN 15-50

OnucaHue:

YcnoBHbIM guamMeTp (DN, Mm): 15-50

YcnoBHoe foaBrieHue: oT BakyyMa o 16 bap
TemnepaTypa paboyen cpenbl: oT —20°C go +105 °C

KOHCTPYKTUBHOE UCMONIHEHUE:
- MHOTOCNOMHbIN CUIbOH M3 HEPIXKABEIOLLLEWN CTanum 00
- BHYTPEHHMIM 3KPaH U3 HepyKaBetoLlen cTanm
- HAPY>XHbIM KOXKYX
- OrpaHMYMTENb OCEBOIO XOAa
- MaTpPy6KM C 3aLLMTHBIM MOKPbLITUEM OT KOPPO3UU
n3 yrnepoaucrtom ctanm (DEK multilayer)
- MaTpy6Kun N3 HepykaBetollen ctanm (DEK multilayer-H)

Tun npucoeauHeHUs:
- nof NpYBapKy;

- dnaHueBoe (Mo 3anpocy)
IS
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g 2358 : 5 5 | & &% |dg°F
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o @
o o
z DN PN dr s D L A A Ca Sad
o
5 MM Bap MM MM MM MM MM MM KI H/MM cM2
> mm bar mm mm mm mm mm mm kg N/mm cm?2
DEK multilayer .
15-16-50 15 16 21,3 2,8 40 285 50 -40;+10 | 0,58 27.85 712
DEK multilayer .
20-16-50 20 16 26,8 2,8 40 285 50 -40;+10 | 0,6 27.85 712
DEK multilayer )
25-16-50 25 16 335 32 483 285 50 -40;+10 | 0,8 2032 1058
DEK multilayer )
32-16-50 32 16 423 32 60,3 285 50 -40;+10 11 34,67 16,36
DEK multilayer .
40-16-50 40 16 48 35 70 285 50 -40;+10 1,6 3134 22715
DEK multilayer )
50-16-50 50 16 57 35 80 285 50 -40;+10 1,9 4524 3257

BO3MOXXHbI BapUaHTbl C APYrMMU TEXHUYECKUMU MapaMeTpaMu.

PacueTHbIN BEC KOMMeHcaTopa MOXXET OTNIMYATbCA OT GaKTUUYECKOrO.
KomneHcaTopbl DEK multilayer-H o6nagatoT aHanorMyHbiMM XxapakTepUCTUKaMu.
™
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1.2. DEK multilayer (DN 15-25; L270) c uiona 2026 roga

OnucaHue:

YcnoBHbiv gnamMeTp (DN, mm): 15-25

YcnoBHoe gaBreHme: oT BakyyMa 0o 16 bap
TeMnepaTypa pabouen cpenbl: oT —20°C go +105 °C

KOHCTPYKTUBHOE UCMOJIHEHUE:

- MHOTOCOMHbIN CUbOH M3 HEPIXKABEIOLLLEWM CTanm

- BHYTPEHHWI 3KpaH 13 HepykaBetoLlen cTanm

- HAPY>XHbIW KOXKYX

- OrpaHMYUTENb OCEBOIO X04a

- MaTpy6KM C 3aLMTHbBIM MOKPbLITUEM OT KOPPO3UU
n3 yrnepopgmcrtom ctanm (DEK multilayer)

Tun npucoeauHeHUs:
- mof NpuBapKy;
- dnaHueBoe (No 3anpocy)

0
ar
ar

OCHOBHbI€ KOHCTPYKTUBHbIE USMEHEHUSA:
- Mopgenb ocHalleHa BCTPOEHHbIMU CTaKaHUYMKaMM y 060X HAaKOHEYHWKOB (TUnopa3mepbl DN 15-25).
- [lo6aBneHbl Bblpe3bl A4 yaaneHnsa KoHaeHcaTa Co CTOPOHbl HakoOHeYHMKa N2 1.

[na HoBbIX 1 pa3pabaTbiBaeMblX MPOEKTOB PeKOMEeHAyeTCs Cpa3y NPUMEHATb HOBble Moaenu (2026
roga).
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o a = -QI o c S <] o T O r oo
T E ¢ 53 ] @ o %I s = O P S G
2 23 z5 z 33 z | $E [ 253
Ss| Sa P 870 T oY 0w
3 sa| =8 a 05 ¢ g 8¢ | 8¢
© ) o 6 E o o X (a9
o T I 4 o ¥ m
o ©
o o
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E MM Bap MM MM MM MM MM Kr H/MM cM2
mm bar mm mm mm mm mm kg N/mm cm?2

DEK multilayer
15-16-50 15 16 22,3 40 270 50 -40;+10 | 0,87 27,85 7,12
(Mooenb 2026r.)
DEK multilayer
20-16-50 20 16 27,8 40 270 50 -40;+10 | 0,75 27,85 7,12
(Mooenb 2026r.)
DEK multilayer
25-16-50 25 16 34,5 48 270 50 -40;+10 | 1,09 20,32 10,58
(Mooenb 2026r.)

—_—
L npphortum.ru\
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1.3. DEK multilayer (DN 32-50; L260) c uiona 2026 roga

OnucaHue:

YcnoBHbIM gnamMeTp (DN, MMm): 32-50

YcnoBHoe gaBreHme: oT BakyyMa 0o 16 bap
TeMnepaTypa pabouen cpenbl: oT —20°C go +105 °C

KOHCTPYKTUBHOE UCMOJIHEHUE:

- MHOTOCOMHbIN CUbOH M3 HEPIXKABEIOLLLEWM CTanm

- BHYTPEHHWIN 3KpaH 13 HepyKaBetoLlen cTanm

- HAPY>XHbIW KOXKYX

- OrpaHMYUTENb OCEBOIO XOA4a

- MaTpy6KM C 3aLMTHBIM MOKPbLITUEM OT KOPPO3UK
n3 yrnepopgumctom ctanm (DEK multilayer)

Tun npucoeauHeHUs:
- mof NpuBapKy;
- dnaHueBoe (No 3anpocy)

OCHOBHbI€ KOHCTPYKTUBHbIE U3ME@HeHUs:
- JobaBneHbl Bblpe3bl 419 yAaNeHUs KOHAeHcaTa CO CTOPOHbI HaKoHeYHMKa N2 1.

[0na HoBbIX 1 pa3pabaTbiBaeMbiX MPOEKTOB peKoMeHayeTcs cpa3y NpPUMeHATb HoBble Moaenu (2026
roga).
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E MM Bap MM MM MM MM MM MM KIr H/MM cM2
mm bar mm mm mm mm mm mm kg N/mm cm?2

DEK multilayer
32-16-50 32 16 42,3 37 60 260 50 -40;+10 | 1,41 34,67 16,36
(Mooenb 2026r.)

DEK multilayer
40-16-50 40 16 48 3,5 70 260 50 -40;+10 | 192 31,34 22,5
(Mooenb 2026r.)

DEK multilayer
50-16-50 50 16 57 3,5 80 260 50 -40;+10 | 2,32 4524 32,57
(Mooenb 2026r.)

—_—
L npphortum.ru\
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1.4. DEK multilayer n DEK multilayer-H DN 65-200

OnucaHwue:
YcnoBHbIM gnamMeTp (DN, Mm): 65-200
YcnoBHoe foaBrieHue: oT BakyyMa o 16 bap

TeMnepaTypa pabouen cpenbl: oT —20°C go +105 °C

KoHCTpYKTUBHOE UCMOJIHEHUe:

- MHOIOCNOMHbIN CUNbDOH M3 HEePyKaBetoLLeW cTanm
- BHYTPEHHWM 3KPaH M3 HepXXaBetoLLewn CTanm

- HapPY»XHbIM KOXYX
- OrpaHMnYnTeNb OCEBOro Xoaa

- I'Iany6Kl/I C 3alLMTHbBIM MOKPbITMEM OT KOPPO3NnN

n3 yrnepoguctom ctanm (DEK multilayer)

- NaTpy6Kun 13 HepyaBetowlen ctanm (DEK multilayer-H)

Tun npucoeanHeHUs:
- NOA NPWBapPKY;
- dnaHueBoe (Mo 3ampocy)

b Jhortum_
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> mm bar kg | N/mm cm2
m m m m m m
DEK multilayer (Mogenb 2026r.)
DEK multilayer
65-16-60 (Moaenb 2026r) 65 16 76 40 | 114 | 270 | 60 30 4,1 359,83 59,99
DEK multilayer
80-16-60 (Mogenb 2026r) 80 16 89 40 | 133 | 270 | 60 30 53 | 29546 82,52
DEK multilayer
100-16-60 (Mozens 2026r) 100 16 108 | 40 | 159 | 270 | 60 30 6,7 317,32 16,90
DEK multilayer
12 1 1 21 27 1,2 77 154
125-16-60 (Mopenb 2026r.) > 6 33150 ° 0| 60| 30 ' 37738 5438
DEK multilayer
150-16-60 (Momenb 2026r) 150 16 159 | 50 | 219 | 280 | 60 30 | 125 | 453,36 232,89
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DEK multilayer
200-16-60 (Moaenb 2026r ) 200 16 219 | 80 | 290 | 320 | 60 30 | 18,5 | 854,29 456,92
s o Q a =
o 3 o - > k| Y ® A w0
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5 MM Bap ’\;:A h::;‘ '\:: '\:: '\:: '\:: Kr | H/MMm cM2
> mm | bar kg | N/mm cm?2
m m m m m m
DEK multilayer (Mogenb 2017r.)
DEK multilayer
65-16-60 (Monenb 2017r) 65 16 76 4,0 | 114 | 290 | 60 30 45 | 299,86 59,99
DEK multilayer
80-16-60 (Momens 2017r) 80 16 89 4,0 | 133 | 290 | 60 30 59 | 227,28 82,52
DEK multilayer
100-16-60 (Momens 2017r) 100 16 108 | 4,0 | 159 | 330 | 60 30 8,5 211,55 116,90
DEK multilayer
125-16-60 (Monenb 2017r) 125 16 133 50 | 219 | 330 | 60 30 | 14,0 | 301,90 154,38
DEK multilayer
150-16-60 (Momenb 2017r) 150 16 159 | 50 | 219 | 330 | 60 30 | 154 | 370,93 232,89
DEK multilayer
200-16-60 (Moaenb 2017r) 200 16 219 | 8,0 | 290 | 390 | 60 30 | 255 | 747,50 456,92

* Hannume mogenu 2017 roga Ha cklage yTOYHATb B oTaes1e npoaax.

BO3MO)XHbI BapUaHTbl C APYTMMM TEXHUYECKMMIM MapaMeTpaMu.

PacueTHbIM BEC KOMMEHCATOPa MOXKeT OT/INYaTbCa OT GaKTUUECKOTO.
KomneHcaTopbl DEK multilayer-H o6nagatoT aHanormuHbiMU XapaKTepPUCTUKAMU.
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1.5. DEK multilayer moa.3 u DEK multilayer-H Mogp.3; DN 15-50

OonucaHume:

YcnoBHbiv gnamMeTp (DN, mm): 15-50
YcnoBHoe gaBreHme: oT BakyyMa 0o 16 bap
TeMnepaTypa pabouen cpenbl: oT —20°C go +105 °C

KoHCTpYKTUBHOE UCMOJIHEeHUe:

- MHOTOCOMHbIN CUIbOH M3 HEPXKABEOLLEW CTanm
- BHYTPEHHWI 3KpaH 13 HepykaBetoLlen cTanm
- OrpaHMNYUTENb OCEBOIO XOA4a

(;&

b Jhortum_

- HAPY>KHbIM KOXYX N,
- CTabunnmnsaTop cUNbdoHa N3 KOMMO3MLMOHHbBIX MaTepuanoB s
- Bbe3pesbboBas MydTa noa NPMBapPKY B KoMMekTe (Tonbko y DN 15-25) ‘
- MaTpy6KM C 3aMUTHBIM MOKPbLITUEM OT KOPPO3UU 13 “
yrnepopgucrtom ctanm (DEK multilayer Mo, 3) )
- MaTpy6Ku 13 Hepyagetowlen ctanm (DEK multilayer-H Mop.3)
Twun npucoeamHeHuUs:
- noA NpwvBapKy
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MM bap MM MM MM MM MM MM KI H/MM cM2
m m m
mm bar mm mm mm kg N/mm cm?2
m m m
DEK multilayer .
Mon.3 15-16-50 15 16 21,3 2,8 47 310 | 50 -40;+10 1,0 12,85 8,3
DEK multilayer .
Mog.3 20-16-50 20 16 26,8 | 2,8 47 310 | 50 -40;+10 1,0 12,85 83
DEK multilayer
2 1 2 4 1 -40;+1 1 10,2 1,61
Mon.3 25-16-50 5 6 335 3, 5 310 | 50 0;+10 5 0,25 ,6
DEK multilayer )
Mon.3 32-16-50 * 32 16 42,3 32 63,7 295 | 50 -40;+10 1,7 17,8 171
DEK multilayer .
Mog.3 40-16-50 * 40 16 48 35 72,4 | 295 | 50 -40;+10 2,2 251 22,82
DEK multilayer )
Mon.3 50-16-50 * 50 16 57 35 836 | 295 | 50 -40;+10 25 26,3 34,52

Ve
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*Mopnenun DEK multilayer Mopa.3 DN 32-50 HaxogaTca Ha cTaauu pa3paboTku. Hannume n paktuyeckme
TEXHWNYECKME XapaKTEPUCTUKU M3OeNNM YTOUHATb B OTAENE NPOoaaXK.

BO3MOYHbI BapuaHTbl C APYrMMU TEXHUYECKMMU MapaMeTpaMu.

PacueTHbIM BeC KOMMeHCcaTopa MOXKeT OT/IMYATbCS OT GaKTUHECKOTO.

KomneHcaTopbl DEK multilayer-H Mopa.3 o6nagatoT aHanorMyHbIMU XxapakTeprucTukKamMu,

e BbICTpbIii MOHTA}K B TPU CBAPHbIX LWBA
e CapKa BHaxnecTky no CIN 73.13330.2016

LLIAT 1 LLIAT 2 LLIAT 3

Yoanute ysactok YeraHosuts mydTy U Mpusaputs MydTy M
Tpy6onposona Ans KOMMEHCATop Ha KOMMNEeHcaTop.
KoMmneHcaTopa Tpy6onpososa MonTtax saeeplieH
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2. CunbPOoHHbIe KOMNEeHCcaTopbl ¢ MyPTOBbIM coeaMHEHUEM (nasoBoe)

2.1. DEK multilayer Gr-H; DN 25-50

OnucaHue:

YcnoBHbIM gnamMeTp (DN, mm): 25-50 _
YcnoBHoe foaBrieHue: oT BakyyMa o 16 bap { A“""z",:)
TemnepaTypa paboyen cpenbl: oT —20°C go +105 °C % e

KOHCTPYKTMBHOE UCMONIHEHUE:
- MHOTOCNOMHbIN CUbPOH M3 HEPIXKABEIOLLEW CTaM

- BHYTPEHHUM 3KpaH U3 Hepy)kaBetoLen cTanm <8 ’

- HAPY>XHbIM KOXKYX
- OrpaHMYnTENb OCEBOIO XOAa
- NaTpy6KM 13 HepxaBetowlen ctanm (DEK multilayer Gr-H)

Tun npucoeauHeHUs:
- MydpTOBOE CoeunHeHMe (MasoBoe)

JononHuTtesibHble NOTpebuTenibcKue CBOMUCTBaA:
e aKTyaneH B MecTax, rae rnposBefeHme CcBapoUHbIX paboT HeaonyCTUMO
*  CUNbdOH YCTOMUYMB K KOPPO3UMU, 3aLLUMLLEH OT BHELLHMX BO3OENCTBMIN
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5 MM bap MM MM MM MM MM MM KI H/MM cM2
= m m
" bar mm mm mm m mm mm kg N/mm cm?2
DEK multilayer Gr-H | o | 15 | 335337 | 323 | 483 | 330 | 50 | -40+10 | 112-104 | 2032 | 1058
25-16-50
DEK multilayer Gr-H | 5, | 16 | 423424 | 323 | 603 [ 330 | 50 | -40+10 | 141159 | 3467 | 1636
32-16-50
DEK multilayer Gr-H i
401650 40 | 16 | 48348 | 435| 70 |330| 50 | -40:+10 2 334 | 2215
?;'f;';:'t"ayer Gr-Hl 50 | 16 | 60360 4 80 | 330 | 50 | -40:410 | 225238 | 4524 | 32,57

*Pa3Mep 3aBUCUT OT MaTepWalsa n3genn4a.

BoO3MOXXHbI BapWaHTbl C APYITMMN TEXHUYECKUMIK MapaMeTpaMn.
PacueTHbIN BeC KOM MeHCaTopa MOXXeET OT/IMYaTbCA OT d)a KTN4YeCKOro.
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2.2. DEK multilayer Gr-H; DN 65-150

OnucaHue:

YcnoBHbiv gramMeTp (DN, MMm): 65-150

YcnoBHoe foaBrieHue: oT BakyyMa o 16 bap
TemnepaTypa paboyen cpenbl: oT —20°C go +105 °C

KOHCTPYKTMBHOE UCMONIHEHUE:

- MHOIOCNOMHbIN CUNbDOH M3 HEepPyKaBetoLLeW cTanm

- BHYTPEHHWM 3KPaH M3 HepXXaBetloLLewn CTanm

- HAPY>KHbIM KOXYX

- OrpPaHUYMTENb OCEBOIO X04a

- NaTpy6kn 13 Hepxkaeetowlen ctanm (DEK multilayer Gr-H)

Tun npucoeanHeHUa: MydTOBOE CoeMHeHWe (NasoBoe)

JononHuTtenbHble NOTpe6uUTenbckmMe CBOMCTBA:
¢ aKTyaNeH B MecTax, Fae npoBefeHne CBapOo4HbIX paboT HeaonyCcTUMO
*  CUNbPOH YCTONUMB K KOPPO3UU, 3aLLMLLEH OT BHELIHUX BO3OENCTBUM
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M S s s a © O EC 5] = 0.8 Vo g
(o] s o s 8 a s o ) @© W'e':
[t} od C o X o

o o 7 ©
g T I ¥ o v 0
o o
z DN PN dr* s* D* L A A CA Sad
o MM
5 MM bap MM m MM MM MM MM KI H/MM cM2
> mm bar mm m mm mm mm mm kg N/mm cm2

Mopenb 2026 ropa

DEK multilayer-H 76-
Gr 65-16-60 65 16 4 14 310 60 30 | 3,4-4,4 | 359,83 59,99

76,1
(Mogenb 2026r.)

DEK multilayer-H 129-
Gr 80-16-60 80 16 89 4 310 60 +30 | 4,8-5/7 | 295,46 82,52

133
(Mogenb 2026r.)

DEK multilayer-H
Gr 100-16-60 100 16 108 4 159 310 60 +30 6,5-71 | 317,32 116,90
(Mogenb 2026r.)

DEK multilayer-H
Gr 125-16-60 125 16 133 4 175 320 60 +30 1,8 377,38 154,38
(Mogenb 2026r.)

DEK multilayer
Gr 150-16-60 150 16 159 5 219 320 60 +30 13,2 45336 232,89
(Mogenb 2026r.)
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g DN PN dr* s* D* L A A CA Sad
3]
> MM bap h:T:A MM MM MM '\:: MM K H/MM cM2
mm bar mm mm mm mm kg N/mm cm2
m m
Mopenb 2017 ropa **
DEK multilayer-H 76-
Gr 65-16-60 65 16 761 4 N4 330 60 +30 4-4,8 299,86 59,99
(Mooenb 2017r.) '
DEK multilayer-H 120-
Gr 80-16-60 80 16 89 4 330 60 +30 | 4,9-6,2 | 227,28 82,52
133
(Mogenb 2017r))
DEK multilayer-H
Gr 100-16-60 100 16 108 4 159 360 60 +30 | 8,8-6,6 | 211,55 116,9
(Mogenb 2017r))
DEK multilayer-H
Gr 125-16-60 125 16 133 4 175 360 60 +30 | 7,6-8,4 | 303,06 154,38
(Mogenb 2017r.)
DEK multilayer-H 12 5-
Gr 150-16-60 150 16 159 5 219 360 60 +30 ' 370,93 232,89
15,9
(Mogenb 2017r.)

*Pa3Mep 3aBUCUT OT MaTepmana mnsgenus.
** Hanuuume mopenu 2017 rofa Ha cknaje YTOYHATL B OTAENE MPOoaaXK.
BO3MOXHbI BapuaHTbl C APYrMMU TEXHUYECKMMU MapaMeTpaMu.
PacueTHbIM BeC KOMMeHCcATopa MOXKeT OT/INYATbCS OT GaKTUHECKOro.
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2.3. Dek multilayer Gr moa.3 u Dek multilayer Gr-H mopa.3; DN 25-50

OnucaHue:

YcnoBHbIM gnamMeTp (DN, mm): 25-50

YcnoBHoe gaBrieHme: oT BakyyMa 0o 16 bap
TemnepaTypa paboyen cpenbl: oT —20°C go +105 °C

KOHCTPYKTMBHOE UCMOJIHEHUE:

- MHOTOCNOMHbIN CUIbOH M3 HEPIXKABEOLLEW CTanlu
- BHYTPEHHWI 3KpaH 13 HepykaBetoLlen cTanm

- OrpaHMnYMTENb OCEBOIO XOAa

- HAPY>XHbIW KOXKYX

- CTabumnmsatop cuNbdoHa U3 KOMMO3MLMOHHbBIX MaTepuanoB
- Bbe3pesbboBas MydTa noa NPMBapPKY B KoMMekTe (Tonbko y DN 15-25)

- I'Iany6Kl/I C 3alLUMTHbIM MOKPbITUEM OT KOPPO3NN N3 yrneponMCToM CTanu

(DEK multilayer mog.3)

- MaTpy6Kun N3 HepyaBgetowlen ctanm (DEK multilayer-H mopn.3)

Tun npucoeanHeHUs: MypToBOE coegmHeHMe (Ma3oBoe)

b Jhortum_
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5 DN PN dr s D L A A CA Sad
[~
§ MM
MM bap MM MM MM MM m MM KI H/MM cM2
mm bar mm mm mm mm m mm kg N/mm cm?2
DEK multilayer Gr ‘
Mop.3 25-16-50 25 16 335 | 32 54 335 | 50 | -40;+10 | 15 10,25 1,61
DEK multilayer Gr )
Mop.3 32-16-50 * 32 16 | 423 | 32 | 637 | 335 | 50 | -40;+10 | 2] 17,8 17,
DEK multilayer Gr .
Mon.3 40-16-50 * 40 16 48 35 72,4 335 50 -40:+10 2,5 251 22,82
DEK multilayer Gr .
Moa.3 50-16-50 * =0 16 57 | 35 | 836 | 335 | 50 | -40+10 | 27 26,3 34,52

*Mopenu Dek Multilayer Moa.3 DN 32-50 HaxoOaTCca Ha CTaauum paspaboTku. Hannure n paktmyeckme

TEXHUYECKME XapaKTEPUCTUKU N3OENNIN YTOUHATb B OTAEe NPOoadax.

BO3MOXXHbI BapUaHTbl C OpYTrMMUY TEXHUYECKMMW NapaMeTpaMm

PacueTHbIN Bec KOMMEeHCaTopa MOXeT OT/IMHaTbCHa OT CbaKTl/ILIeCKOI'O.

KomneHcaTopbl DEK multilayer Gr-H Mog.3 o6nagatoT aHanormyHbIMmM XapaKTepUCTUKaMU.
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3. CunbdOoHHbIe KOMMEeHCcaTopbl C pe3b60BbiM COeAUHEHUEM

3.1. KCO-P/2-H mopa.2; DN 15-50

OnucaHue:

YcnoBHbiv gnamMeTp (DN, mm): 15-50

YcnoBHoe gaBreHume: oT BakyyMa oo 16 bap
TemnepaTypa paboyen cpenbl: oT —20°C go +105 °C

KOHCTPYKTUBHOE UCMOJIHEHUE:

- MHOTOCNOMHbIN CUIbOH M3 HEPIXKABEIOLLLEWN CTanum
- BHYTPEHHUI 3KpaH U3 HepykaBetoLlen cTanm

- HAPY>XHbIM KOXKYX

- OrpaHMYUTENb OCEBOIO XOA4a

- MaTpy6KM N3 HepyKaBetoLLen cTanm

Tun NnpucoeanHeHUs: Hapy)KHasg pe3bba.

JononHuTenbHble NoTpebuTenbckue CBOMCTBa
e aKTyaneH B MecTax, rae npoBefeHmne CBapOoUHbIX paboT HeJonyCcTUMO
*  CUNbdOH YCTOMUMB K KOPPO3MU, 3aLLUMLLEH OT BHELLHMX BO3OENCTBMIN

3 3 2 g a 8

g Iao |I¢| 3 x2 @ ] 8 g I3

T a b I © o 8 S g 9 @ 3 T2

Y 52 88| 3 y 2888 |5 | 8% |BES

© Im | 5 0 m bodIo 3 5 2 &0

g ss |58 @& s 0Ot~ ¢ T S .9 S8 E

: 5% 39 : 55 |8 | &% |d8°F

S 9 2 e ¢ 2 M

o &

g DN PN G D L A A Ca Sso

o

g MM Bap OonMm MM MM MM MM Kr H/MM cm?

> mm bar ! mm mm mm mm kg N/mm cm?
;iz-:ﬁi:rs-so 15 16 12" 40 220 50 -40:+10 0,7 27,45 7,12
KCO-P/2-H
Miz 2 /25-16-50 % 1° " 483 ] 330 50 aoro ) 0 08
;i‘:zpé eso | 32 | 16 | 14 | 603 | 335 | 50 |-40410| 15 30,06 16,36
ziz':ﬁ;'_':s_s ol 40 | 16 |1V | 70 | 330 | 50 |-40#10| 22 3146 2215
;iz-;ﬁ)—ﬂe-so >0 16 ! R I e i o 7

Bo3MOXHbI BapWMaHTbl C APYrMMMN TEXHNYECKUMUM MapaMeTpaMn.
PacueTHbIN Bec KOMMeHCaTOopPa MOXXeT OT/TIMYaTbCA OT CbaKTl/ILIeCKOI'O.
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3.2. KCO-P/2 moa.3 n KCO-P/2-H moa.3; DN 15-50

OonucaHume:

YcnoBHbiv gnamMeTp (DN, mm): 15-50
YcnoBHoe gaBreHme: oT BakyyMa 0o 16 bap

TeMnepaTypa pabouen cpenbl: oT —20°C go +105 °C

KoHCTpYKTUBHOE UCMOJIHEeHUe:

- MHOIOCNOMHbIN CUNbDOH M3 HEepPXKaBetoLew CTanm

- BHYTPEHHUM 3KpaH U3 HepykaBetoLen cTanm

- HapPY>HbI1 KOXYX
- OrpaHMnYnTeNb OCEBOro Xoaa

- CTa6l/Iﬂl/I3aTOp CI/IJ'IbeOHa N3 KOMMO3NLUMOHHbIX MaTepKrasjioB

b Jhortum_

- NaTPYBKM C 3aLLMUTHbBIM MOKPLITUEM OT KOPPO3UU U3 yriepoamcTomn ctanm (KCO-P/2 mon,.3)
- NaTpy6KM 13 HepykaBetoLen ctanu (KCO-P/2-H mop.3)

Tun NnpucoeanHeHUs: Hapy)KHag pe3bba.

A
Al

2 3, | ¢ e 2 |y |sa |aB
2 3 3 3 2
; 25 23| 8 2 <€ & | &8 | Bf B34
¢ 5 ¢ 80 r v Bog I s k9 S
8 3 (5| § ~ $§3% 3 v |253
I S S (8] Q . [¥]
g 2% | 3&| ° £ °: & |§ | 8% |83c
8 I I e o© z 4
[}
§ DN PN G D L A Y a Cs S
1]
g MM Bap OIONM MM MM MM MM Kr H/MM M2
> mm bar ! mm mm mm mm kg N/mm cm?
KCO-P/2-H ) .
Mon.3 15-16-50 15 16 1/2 47 | 320 | 50 | -40;+10 | 11 12,85 83
KCO-P/2-H ) ‘
Moa.3 20-16-50 20 16 3/4 47 | 320 | 50 | -40;+10 | 12 12,85 83
KCO-P/2-H ) ‘
Mon.3 25-16-50 25 16 1 54 | 320 | 50 | -40;+10 | 15 10,25 1,61
KCO-P/2-H - ‘
Mopn.3 32-16-50 32 16 /4 637 | 320 | 50 | -40+10 | 21 17,8 17,
KCO-P/2-H - ‘
Mon.3 40-16-50 | *° 16 1/ 724 | 320 | 50 | -40;+10 | 25 25,1 22,82
Koo 50 16 2" 836 | 320 | 50 | -40;+10 | 27 26,3 34,52

Mopa.3 50-16-50

*Mopenu Dek Multilayer Moa.3 DN 32-50 HaxoOaTCca Ha CTaauu pa3paboTku. Hannume u dpaktnyeckme

TeXHN4YeCKMe XapaKTepPMNCTUKN nsgennm YTOYUHATb B oTAEs1e rnpogax.

BO3MOXKHbI BapWMaHTbl C APYrMMMN TEXHNYECKUMUM MapaMeTpaMn.

PacueTHbIN Bec KOMMEeHCaTopa MOXeET OT/TIMYaTbCH OT CbaKTI/I‘-leCKOI'O
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NpunnoxxeHme b

NMpuMep onpoCcHOro IMCTa A9 U3roTOB/IeHUS KOMMNEHCaTOpPOoB C APYrMMU

TeXHN4YeCKMMu1 napamMmeTpamum

OnpoCHbIA NUCT Ana noa6opa KoMMNeHcaTopa

HaunMmeHoBaHMe npoekTa

3aKa3uukK

[AaTa 3aKynku

Tvin KOMMeHcaTopa

KonuyecTtBo, WIT

YcnoBHbI anameTp (Ay), MM

O6waa anuHa (L), MM

OaBneHue, 6ap

PacueTHoe gaBneHume(py)

Pabouyee

TecToBOE OaBfeHme

Tun pa6ouero xona

OceBol, MM

(KomneHcupyowas

COBUroBbl, MM

Cnoco6HoCTb)

MoBOPOTHbIM, rpadychl

KonuuectBo UUKIOB

Pa6ouas cpena

a3

XnaokocTtb

Map

Opyroe

B3pbiBOOMacHoOCTb

TOKCUYHOCTb

CKOpOCTb

TeMnepaTtypa

PacyeTHad TeMnepaTypa

Pabo4as TeMnepaTypa

MaKkcrManbHaga Temnepartypa

TeMnepaTypa OKpy»KatoLlen cpeabl

TexHn4YecKoe UCNOoJIHEHUne

Kon-Bo cekumnm

Hapy>HbI 3aLLMUTHbBIN KOXYX

BHYTPEHHMIN 3KpaH

TonuwmHa M KONMYECTBO CIOEB Cl/lﬂb(bOHa

Tvn npucoeguHeHUdA

Nono npuBapky

dnaHueBoe

MydToBOE

Opyroe

MapameTpbl pnaHueB

HNaBneHune

BHyTpPeHHWIN onameTp

BHeWwHUM gnameTp

-~
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PaccTtogaHumne Mexay oTBepCTUAMU

OvameTp oTBepCTUA

KonunyecTBo oTBEPCTUM

TonwmHa

MapameTpbl NaTpy6Ka

BHewHUIM gnameTp

OnuHa natpybka

TonuwmHa CTeEHOK

MaTtepuan

CunbdoH

DdnaHel,

MaTpybok

Hapy>KHbIM 3aLLUMTHbBIN KOXYX

BHYTPEHHMIN 3KpaH

CelCMUYHOCTb peruoHa, 6annos

MecTo yCTaHOBKM
(I'IOMeLLI,eH me, otTarsinBaemMmoe

rnomMelleHue, ynuua 1 ap.)

[JononHuTenbHble NapaMeTpbl
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NpowunnoxxeHne B
HEMNOABWMXXHbIE OMNMOPDLI

HenoaBu»KHble OMopbl TOProBoM MapKM hortum paspaboTaHbl 48 BepTUKaNbHOro TpybonpoBoaa (Bce

Tl/ll'lbl), a TaKXe TOpKU30OHTas/IbHOro pr6OI'IpOBOD,a C MOHTaXXOM CKBO3b CTeHbl (TOJ'IbKO Bepcun

OOHOTPYBHbIX OMOP C yrnopamu).

OTO yOep)XMBatLMe KOHCTPYKLUMK, NMpefHa3HauyeHHble ONg KperieHus pr6 B HY>XHOM MOJTOXEHNWN.
OHM  BOCNPUHMMAIOT Harpysku, KoOTopble Hemsbe)kHO BO3HMKAlOT BO BpeMd MoJib30BaHNA

Tpy6onpoBoaOM. DTO MOXET 6biTb BUBPaLMA, pe3kMe konebaHna TeMnepaTypbl UK AaBneHus.

O6nacTb NPUMEHEHUSA — BHYTPUOOMOBbBIE MHXEHEepPHble CUCTEMbI:
- ON9 BOOOCHabXeHUsa (TUN npucoegnHeHusa: MydToBoe; pe3bboBoe)

- anga OB (Tmn npucoeguMHeHua: Mo4 CBapKy)

Ona Tpybonposopa (DN, mm): 15, 20, 25, 32, 40, 50, 65, 80, 100, 125, 150, 200.

FapaHTUNHBIM CPOK 3KCMNyaTauum — 7 ner.

N3penuna conpoBoxpatotcd MNC 1 CXxeMoM pacCTaHOBKM Orop.
Onopbl paspaboTaHbl MOA CUbPOHHbIE KOMMEeHcaTopbl hortum.

O,D,HOpr6Hble HernoaBW>XHble OrNMopbl C yrnopaMn noaxoodT Ona KperyieHNd K nogBeCHbIM paMaM.

YHUKaNbHOCTb HENOABWUXXHbIX ONop hortum
Hanwuuure nateHTa Ha NOMIE3HYO MOAESb, UTO NOATBEPXKAAET MHHOBALLMOHHOCTb U34eNna.

Pa3paboTtaHbl BIM-Mopenu.

Ba)kHo!

Bce paboTbl MO MOHTa)Xy W OOCNY)XMBAHUIO HEMOOABMXKHbIX OMOp AOJIKHbl  MPOU3BOAUTHCH
KBaIMOULMPOBAHHbBIM MEPCOHANOM B COOTBETCTBMM € N[ Ha AaHHbIM OObEKT.
MH)KeHepbl-KOHCTPYKTOPbl 3aBoda MOMOraloT C pPaCcCTaHOBKOM MpoayKUMKM, a TakKe OKa3blBatoT

TeXHNYeCKYyto noadep>xKy Ha BCexX aTanax aKCcnnyataunn.

Y3HauTe 6onblue:
oTcKaHumpymTe QR-Kkoq
WU HaXKMUTe Ha Hero,
UTOBbI MEPENTM Ha CanT

L npphortum.ru )
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TexHUUYecKUue XxapaKTepUCTUKN CTaHAAPTHbIX HEMNOABMXHbIX Onop
ANS BHYTPEHHUX MHXXEeHEPHbIX CUCTEM 3aBOAa-U3roToBMUTENA
OO0O HMM «XopTyMm» po 16 6ap (rMapaBiInyYecKmne UcnbiTaHus o 24 6ap)

1. HenopgBwkHaga onopa ansa OB (rMnb3a No 3anpocy) noa CBapKy
HO.O.1 DN 15-40 (ogHOTpYy6Has cuctema)

N
- 0 .
ans
O603HauyeHue | Tpy6onposoga | L, Mmm | d,MM* | SSMM* | D,MM Ma‘ﬁ"’" D,onyCTM*n::;le
Kr Harpysku , H
DH, MM
HO.O 15.1 15 320 33,5 32 130 1,23-1,93 2966,34
HO.O 20.1 20 320 42,3 32 130 1,16-2,02 3208,82
HO.O 25.1 25 320 48,3 35 130 1,14-2,19 4173,00
HO.O 32.1 32 320 57 35 130 1,05-2,37 6472,61
HO.0 40.1 40 320 76 35-4 150 129-33 8430,69

* B 3aBMCUMOCTM OT MaTepuana nsnenms.
** Macca 6e3 rmnb3bl U Macca C rMb30M.

X - eCN Harpy3Kuy NpeBbIlWatoT AoMYyCTUMbIE, HEOBXOOMMO CBA3aTbCHA C KOHCTPYKTOPCKMUM OTOE/10M
019 YTOYHEHMSA BO3MOXHOCTM UCMOSb30BAaHMSA MPU JaHHbIX HAarpy3skax UM M3roToBleHUs U3genun B
COOTBETCTBMU C AaHHbIMUM 3aKa34yMKa.

Mpn MoHTaxke HeobxoaAMMOo obecnedmnTb KadecTBeHHoe CBapHOe coeamnHeHue.
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2. HenogBu)XHaa onopa ana OB (runb3a no 3anpocy) noa cBapky
HO.O.1 DN 50-200 (ogHOTpYy6Hasa cuctema)

A
=
Y
ansa OdonycTuMmblie
O603HauyeHue | Tpy6onpoBoaa L;** D,MM H, d,mm S, " Mac:ia, Harpysku****,
MM MM MM Kr
DH, MM H
HO.O 50.1 57 200 175 106 76 4,0 4,5-5,79 12262,97
HO.O 65.1 76 200 195 106 89 4,0 4,9-6,45 28168,87
HO.O 80.1 89 200 210 106 | 108 4,0 5,22-711 33663,08
HO.0 100.1 108 200 240 | 108 | 133 4,5 9-11,62 45042,48
HO.0 125.1 133 200 270 | 108 | 159 4,5-5 | 1,04-14,45 62818,83
HO.O 150.1 159 200 300 10 219 6,0 13,8-19,42 90316,89
HO.O 200.1 219 200 380 150 273 6,0-8 17-21,2 174759,12

* B 3aBMCUMOCTM OT MaTepuana nsnenms.

** Macca 6e3 rmnb3bl U Macca C r’Mb3own.

¥ ECnu NnnuTa nepeKpbiTUa 4pYron TONWMWHbI, NMPW 3aKa3e YKasblBaTb HY>KHYO OJTUHY Tb3bl.

X _ eCNM HarpysKu NpeBbILWakoT AOoNYCTUMble, HEOBXOAMMO CBA3ATbCH C KOHCTPYKTOPCKMM OTAE/10M

Ond YTO4HEeHNA BO3MOXXHOCTU UCTMOJ1b30BaHUA MPKW JaHHbIX HAarpy3kax ninm marotoBieHnNd n3genum B
COOTBEeTCTBMIN C OaHHbIMW 3aKa34MKa.

Mpwn MOHTaXke HeobxoonMo obecneynTb KadecTBEHHOoe CBapHOe coegmHeHune.
Bo3MO)XHbI BapMaHTbl ONOp C ynopaMm Ha MeHblUMe gMaMeTpbl. YTOUHATb B OTAENE MPOLaXK.

—_—
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3. HenoaBwxHasa onopa ansa OB (rMnb3a No 3anpocy) noa cBapKy
HO.O0.2 DN 15-40 (aByxTpy6Haa cucrema)

12 H

L1

S S s
S R >
d d d
- -« - - >
ana L, d, Macca, AdonycTuMbie
O603HauyeHUue | Tpy6onposoaa S, MM* | L2, H, . HarpysKmu****,
MM | MM Kr
DH, MM MM MM H
HO.O 15.2 15 320 | 335 32 220 | 100 | 1,63-3,03 5932,68
HO.O 20.2 20 320 | 42,3 32 220 | 100 1,42-314 6417,64
HO.O 25.2 25 320 | 48,3 35 220 | 100 1,31-3,41 8346,00
HO.O 32.2 32 320 57 35 270 | 120 213-4,77 12945,22
HO.0 40.2 40 320 76 35-4,0 | 270 | 120 | 1,64-5,66 16861,38

* B 3aBMCUMOCTM OT MaTepuana nsgenms.

** Macca 6e3 rmnb3bl U Macca C r’Mb3own.

X _ eCNM HarpysKu NpeBbILLakoT AoMYCTUMblE, HEOBXOAMMO CBA3aTbCH C KOHCTPYKTOPCKMM OTAE0M
019 YTOYHEHMSA BO3MOXHOCTU UCMOMb30BaHMSA MPU JAaHHbIX HAarpy3skax Unv M3roToBAeHWS N3enmin B
COOTBETCTBUM C AaHHbIMU 3aKa3umKa.

Mpn MoHTaXke HeobxoaAMMO obecnedmnTb KauyecTBEHHOoe CBapHoOe coeanHeHuMe.
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4. HenopBum)XHasa onopa Ans BoAoCHab)eHusa nog mydToBoe (nasoBoe)

coeguHeHune HO.B.Gr DN 25-40 (Hep)kaBeloLasa CTalb)

ansa D AdonycTuMble
O603HaueHne | Tpyb6onpoBoaa ! Gr" HarpysKmu***,
MM
DH, MM H
HO.B.Gr 25.1 25 130 1 473,00
HO.B.Gr 32.1 32 130 11/4 42,3-42,4 6472,61
HO.B.Gr 40.1 40 150 | 11/2 8430,69

* B 3aBMCUMOCTM OT MaTepuana nsgenms.
** Macca 6e3 rifb3bl U Macca C rMIb30W.

X _ eCNU Harpy3Ku MNpeBbILLakoT AoMYCTUMble, HEOBXOAMMO CBA3aTbCH C KOHCTPYKTOPCKMM OTAENOM
019 YTOYHEHMSA BO3MOYXHOCTU UCMOMb30BAaHMSA MPU JAaHHbIX HAarpy3sKax UM M3roToBleHUs U3nenun B

COOTBETCTBNIN C OaHHbIMW 3aKa34MKa.

Mpn MoHTaXke HeobxoaAMMO obecnednTb KadecTBeHHoe CBapHOe coeamnHeHue.
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5. HenogBu)XHaa onopa Ana BoAaocHabeHua noa MmydToBoe (Na3oBoe)
coeauHeHue HO.B.Gr DN 50-100 (Hep)kaBelowian cTanb/oLUMHKOBaHHas cTaslb)

e S
or
-~ d -
0 »
Ans D d S H Macca AJonycTuMble
O6o03HauyeHue | Tpy6onposona | L, MM ! Gr" ! ! ! P -
DH, MM MM MM | MM | MM Kr Harpysku**** H
HO.B.Gr 50.1 57 490 175 2 o0 4.0 | 106 4,5-7.22 12262,97
HO.B.Gr 65.1 76 490 195 | 21/2 76 4,0 | 106 4,9-8,4 28168,87
HO.B.Gr 80.1 89 490 210 3 89 40 | 106 | 522-9,42 33663,08
HO.B.Gr 100.1 108 490 240 4 108 | 4,0 | 108 9-14,1 45042,48

* B 3aBUCUMMOCTM OT MaTepuana nusgenus.
** Macca 6e3 rmb3bl M Macca C rMb30M.

X _ eCnNM HarpysKu MNpeBbILWakoT AOoNYCTUMble, HEOBXOAMMO CBA3ATbCH C KOHCTPYKTOPCKMM OTAE/10M
019 YTOUHEHMS BO3MOXXHOCTU MCMOMb30BaHUA MPW JaHHbIX HAarpy3kax Uian M3roToBNeHUsa N3gennin B
COOTBETCTBMM C AaHHbIMU 3aKa34yMKa.

|_|pl/l MOHTa)>ke HeO6XO,EI,l/lMO obecrneunTb KayecTBeHHoe CBapHOe coegmnHeHune.
Bo3MOXHbI BapWMaHTbl OMnop C yrnopamMm Ha MeHbllne anamMeTpbl. YTOUHATL B oTAene rnponax.
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6. HenoaBwXHaga onopa Anga BoaocHabXxeHua noa pesbb6oBoe coeauHeHUe
HO.B.P DN 15-40 (Hep)kaBeloLlasa cTanb/OuMHKOBaHHasA CTallb)

o0
3
— —
|
¥
O
-
Ans donycTuMble
O603HavyeHune Tpy6onpoBopa | L, MM D,MmmMm G” Macca, kr** Y ook
DH, MM Harpyskm , H
HO.B.P 15.1 15 470 130 1/2" 1,23-1,83 2966,34
HO.B.P 20.1 20 470 130 3/4" 1,16-1,86 3208,82
HO.B.P 25.1 25 470 130 1 114-2,14 4173,00
HO.B.P 32.1 32 470 130 11/4" 1,05-2,55 6472,61
HO.B.P 40.1 40 470 150 11/2" 1,29-3,19 8430,69

* B 3aBMCUMOCTM OT MaTepuana nsgenms.
** Macca 6e3 rmnb3bl U Macca C r’Mb3ow.

X _ eCNU Harpy3Ku MNpeBbILWakoT AOMYCTUMbIe, HEOBXOAMMO CBA3aTbhCH C KOHCTPYKTOPCKMM OTAENOM
019 YTOYHEHMSA BO3MOXHOCTU UCMOMb30BAaHMSA MPU JAaHHbIX HAarpy3skax UM M3roToBleHUs Usnenum B

COOTBETCTBMIN C OaHHbIMW 3aKa34MKa.

Mpn MoHTaXke HeobxoaAMMO obecnedmnTb KayecCTBEHHOoe CBapHOe coeanHeHue.
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7. HenoaBwXHaa onopa Ana BoaocHab)XxeHua noa pesbb6oBoe coeauHeHmne
HO.B.P DN 50-100 (Hep>kaBeloLliasa cTanb/OLMHKOBaHHAaA CTallb)

W .
" g o
ana
” Macca, AdonycTuMmbie
O603HavyeHne | Tpy6onposopa | L, MM D,MM G K -
DH, MM
HO.B.P 50.1 57 490 175 2 4,5-6,9 12262,97
HO.B.P 65.1 76 490 195 21/2 4,9-8,4 28168,87
HO.B.P 80.1 89 490 210 3 522-922 33663,08
HO.B.P 100.1 108 490 240 33/4 9-14,1 45042,48

* B 3aBUCKMMOCTM OT MaTepuana nsgenus.
** Macca 6e3 rmnb3bl U Macca C r’Mb3ow.

X _ eCnNM HarpysKu MNpeBbILLakoT 4OMYCTUMble, HEOBXOAMMO CBA3aThCH C KOHCTPYKTOPCKMM OTAENOM
019 YyTOUHEHWS BO3MOXXHOCTU MCMOMb30BaHMA MPW JAaHHbBIX HArpy3Kax UnmM n3rotoBneHma nsnenmm B

COOTBETCTBMIN C OaHHbIMW 3aKa34MKa.

Mpn MoHTaxe HeobxoonMo obecneynTb KadecTBEHHOoe CBapHOe coegmHeHune.

BO3MOXXHbI BapMaHTbl ONOP C YNopaMmM Ha MeHbLUME OMaMeETPbl. YTOUHATL B OTAENE NPOOAX.
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PAMA NOABECHA4A AN1d HEMOABUXHbIX ONMOP

Pama nogecHag (PIM) ona HenoABWXHbIX OMOP NpegHa3HayvyeHa A/19 MOHTaXka HEMOABUXKHbIX ONop U
CUNbGOHHbBIX KOMMEHCATOPOB Ha BepTUKalbHbIX M FOPU30OHTaNbHbIX Tpy6onpoBoaax cuctembl OB, TC,
XC, I'BC, XBC. PIN obecneymnBaeT HagexxHyto dUKcaLMio 1 noaaepkky Tpyb B MecTax, rae Heobxogmmo
npenoTBpaTUTb UX CMelleHWe Mo BO3OeNCTBMEM TeMMepaTypPHbIX pacluupeHuin, Bubpaumin mnm
MeXaHU4YeCKMX HarpysokK. KOHCTPyKUWS MoaBeCcHOM paMbl MnoadbupaeTca C  ydeToM AmamMeTpa

TpybornpoBoaa, Harpy3okK 1 BbICOTbl MOHTa)<a (OT MepeKpbITUS 40 OCU TPY6bI).

Ansa Tpy6onpoBoaa (DN, MMm): 15 - 32, 40, 50, 65, 80, 100
[Ong oaHo-/AByxTPY6HOM cUCTEMbI*

[[OTOBbI BbIMO/HWUTL pacyeTbl 419 HECTaHOAPTHbLIX MPOEKTOB C Pa3/INYHbIM KOJTMYECTBOM pr6.

Ba)Ho!

MNpPKn BbINOHEHMM MOHTaXa NoABECHOM paMbl A4/1d 2-X Tpyb6onpoBoaoB Heobxoammo cobnaaTb
cnepytollee ycnoBume: pa3HOCTb HOMUHarbHbIX AMameTpos (DN) Tpy6 He AoMyKHa NpeBbilaTh OAMH LWar
DN. Moagb6op paMbl ocyLlecTBAgeTcs Mo Tpybonposoay ¢ 60MbLLINM OAMaMeTPOM.

Ecnu pasHocTb AMamMeTpoB npesbliwaeT 1 DN, TpebyeTcs NprMeHeHmne cneumanm3npoBaHHbIX

noaBeCHbIX paM (I/I3FOTaBJ'Il/IBaIOTCF| no nHomBmnayalibHOMY 3aKa3y).

MaTtepuarnibHOe UcrnoJiIHeHue:

[nacTuHbl, WBennepsbl, p€bpa | Yrnepogucraa ctanb

Mpoknagku [MOH

avku, 6oNThbl, LWanbbl CT.20 (ou.), Knacc npoyHocTm 5,8

OCHOBHbIe ¢YHKLUN paMbl MOABECHON AN HEMNOABMUXHbIX OMop:

dukcaumsa TpybonpoBoda: yaepykMBaeT TPyby B 3aAaHHOM MOMOXKEeHUW, He [oMyCKas ee CMeLleHUs.
KoMneHcauma Harpy3oK: BOCNpPUHKMMAaET OCeBble, MonepeyHble M BepTUKabHble yCUIns, BO3HMKatoLWmMe
M3-3a TEM/IOBOro paclWMPEHMa NN OaBNeHNA cpedbl.

3allumTa OT BUOPALMI: CHMYKAET BO3AeNCTBME BUOPALLMIA OT HACOCOB, KOMIMPECCOPOB U APYrMX arperaTos.

MpeumMyLlecTBa pambl nogBecHo hortum:
- HapexxHoe KpenneHue Herno4BUXHbIX OMop 1 CUMTbGOHHbBIX KOMMEHCATOPOB;
Mcrnonb3oBaHWe cepTUDULMPOBAHHbBIX MaTepuranoB OT MPOU3BOAUTENEN rapaHTUPYEeT BbICOKOe

KayecTtBo PI1.

Y3HawTe 6onbule:
oTcKaHupymTe QR-KoA
N HAaXKMUTE Ha Hero,
UTOObI MEepenTn Ha camT
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Ta6bnuual.
MNapameTpbl MnodBecHoM pambl Ana 1 TpybonpoBoda, Harpysku B 3aBUMCMMOCTM OT AMaMeTpa
TpybornpoBoda W  paccTodHus OT MepeKpbiTMa [o ocu  TpybonpoBoda (BbicOTa  paMbl)
o o =
b > s
o L QS T = I 5z
g oHd 5 g X g o paC]
T 0T g s 0 E} . S5
7 z | TEa Io N s | 8.| EaQ £ z 2
] - ] <) T 0 —~ @ s O ¥ © = = =
z [a) °co8 x 2 23 o @ m o < o )
o 9gus > > x O £ 2 <2
© Qg oQ ol . an T
o a g 52 k| ¢ %
= To o g g
2820/3350/ | 14 /261
PMN.HO.1.15-32.500 15-32 500 5200 /360 0,12 28 45 1062 384 557
2820/3350/ | 14 /261
PMN.HO.1.15-32.1000 | 15-32 1000 5300 /360 0,2 45 45 2062 384 1057
2820/3350/ 14 /261
PM.HO.1.15-32.1500 | 15-32 1500 5200 /360 0,3 64 35 3062 34 1557
PMN.HO.1.40.500 40 500 6570 453 0,15 28 35 1062 384 557
PMN.HO.1.40.1000 40 1000 6570 453 0,3 45 35 2062 384 1057
PMN.HO.1.40.1500 40 1500 6570 453 0,4 o4 2,5 3062 34 1557
PMN.HO.1.50.500 50 500 9626 575 0,09 78 53 1109 430 602
PMN.HO.1.50.1000 50 1000 9626 575 0,2 1o 4.2 2106 430 1100
PMN.HO.1.50.1500 50 1500 9626 575 0,3 142 35 3102 430 1599
PMN.HO.1.65.500 65 500 23400 996 0,2 78 2,2 1109 430 602
PMN.HO.1.65.1000 65 1000 23400 996 0,4 110 1,8 2106 430 1100
PMN.HO.1.65.1500 65 1500 23400 996 0,8 142 1,5 3102 430 1599
PMN.HO.1.80.500 80 500 26600 1132 0,3 78 19 1109 430 602
PMN.HO.1.80.1000 80 1000 26600 1132 0,5 1o 1,6 2106 430 1100
PMN.HO.1.80.1500 80 1500 26600 1132 0,9 142 1,3 3102 430 1599
PMN.HO.1.100.500 100 500 32600 1616 0,3 88 2,2 1081 600 616
PM.HO.1.100.1000 100 1000 32600 1616 0,6 123 19 2072 600 m2
PMN.HO.1.100.1500 100 1500 32600 1616 1 166 1,8 3072 600 1612

MpumMmeyaHue:
1) Harpysku no ocu X, Z ykasaHbl C y4eToM nMpobHoro gasneHus (C KoadduumeHToM 1,5 oT pabodero

nasneHus).

2) Macca Pl yka3aHa 6e3 y4éTa HenoaBMxHbix orop (HO).
3) BO3MOYHO M3TroTOBMEHME C APYTMMUM NapaMeTpaMmy Mo TeXHUYECKUM TpeboBaHMAM 3aKasumKa.
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»

> ¥ ¢ &
y \,3:
Ta6bnuua 2.
MNapaMeTpbl MOABECHOM paMbl ANF 2-X TPYOOMNpPOBOAOB HArpy3KM B 3aBMCUMOCTM OT AMaMeTpa
Tpy6onpoBoda M pacCTosaAHMS OT NepeKpbITUA 00 ocK TpybonpoBoda (BbiCOTa paMbl)
(] x
co¥| 2T | B | pzT | B |3 .-
¢ ol | HX e g N e 0 ° 9
T o | 9= o ° < oo |3 $ | 85
v $Eo| 28 25 | 28 | &5 ¢ - | 8a| s s p
A z | g30Q ° £ X © | BN | 2535 % | Ed
o T80 ®©o T 8o & o S | ® by s =
I 0 |ega| £c I3 Xrc 5| ¢ 2o | el 4 o U
0 o 5 > > % O > > x O c g e 9
O 2 Qg oQ o) QQ o) . o I
© ag> 52 | 2 £9 | 3 g 8%
F2l 156 © Io ©° T X3
L o (0] s c
5. 2820/ | 5640/ | M4/ | 228/
PMN.HO.2.15-32.500 = 500 3350/ | 6700/ | 261/ | 522/
5300 | 10660 360 720 | 02 | 31 | 25 | 1062 | 600 | 557
- 2820/ | 5640/ | M4/ | 228/
PM.HO.2.15-321000 | 1000 | 3350/ | 6700/ | 261/ | 522/
5300 | 10660 360 720 | 06 | 49 | 24 | 2062 | 600 | 1057
15 2820/ | 5640/ | M4/ | 228/
PM.HO.2.15-32.1500 - 1500 | 3350/ | 6700/ | 261/ | 522/
5300 | 10660 360 720 | 0,8 | 68 2 | 3062 | 600 | 1557
PM.HO.2.40.500 40 500 6570 | 13140 453 906 | 03 | 3 18 | 1062 | 600 | 557
PM.HO.2.40.1000 40 1000 6570 | 13140 453 906 | 0,7 | 49 | 1,7 | 2062 | 600 | 1057
PMN.HO.2.40.1500 40 1500 6570 | 13140 453 9206 1 68 | 15 | 3062 | 600 | 1557
PMN.HO.2.50.500 50 500 9626 | 19252 575 1150 | 02 | 122 | 57 | 1062 | 812 | 618
PM.HO.2.50.1000 50 1000 9626 | 19252 575 1150 | 03 | 168 | 55 | 2060 | 812 | 1118
PM.HO.2.50.1500 50 1500 9626 | 19252 575 1150 | 0,4 | 213 5 | 3060 | 812 | 1618
PN.HO.2.65.500 65 500 | 23400 | 46800 | 996 1992 | 03 | 122 | 25 | 1062 | 812 | €18
PM.HO.2.65.1000 65 1000 | 23400 | 46800 | 996 1992 | 0,6 | 168 | 24 | 2060 | 812 | 118
PMN.HO.2.65.1500 65 1500 | 23400 | 46800 | 996 1992 | 11 | 213 | 23 | 3060 | 812 | 1618
PM.HO.2.80.500 80 500 | 26600 | 53200 32 | 2264 | 04 | 122 | 21 | 1062 | 812 | 618
PM.HO.2.80.1000 80 1000 | 26600 | 53200 N32 | 2264 | 0,7 | 168 | 2 | 2060 | 812 | 118
PM.HO.2.80.1500 80 1500 | 26600 | 53200 N32 | 2264 | 13 | 213 | 19 | 3060 | 812 | 1618
PMN.HO.2.00.500 100 500 | 32600 | 65200 | 1616 | 3232 | 05 | 122 | 1,7 | 1062 | 812 | 618
PM.HO.2.100.1000 100 | 1000 | 32600 | 65200 | 1616 | 3232 | 09 | 168 | 16 | 2060 | 812 | 18
PMN.HO.2.100.1500 100 | 1500 | 32600 | 65200 | 1616 | 3232 | 15 | 213 | 15 | 3060 | 812 | 1618

NMpuMmevaHwue:

1) Harpysku no ocu X, Z yka3saHbl C y4eToOM MpobHOro gasneHuna (c KoadduumeHTom 1,5 oT pabouero

naBneHusa).
2) Macca Pl yka3aHa 6e3 y4éTa HenoaBu»kHbix orop (HO).

3) BO3MO)XHO n3rotosneHme c opyrmMm napamMeTpamMmm no TeEXHNYECKMM Tpe6OBaHI/I$:|M 3aKa34MKa.
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MNpunnoxxeHume I
MNOABWUXXHbDIE (CKOJ1Ib34LWME) OMNMOPbI

MoaBMKHble (CKOMb3SLLUME) OMNopbl TOProBoM MapKmM hortum mcronb3ykoTea Ana TpybonpoBoaoB CUCTEM
OB, 'BC, XBC, TC 1 XC. OHU obecrneumnBaloT HagexHyo drKcaumo 1 cTabunbHOCTb Tpy6, NpenoTBpallas
nx gedopmMaumy 1 NOBPEXOEHMS.

OTCyTCTBME NOABMIKHbBIX (CKOMBb3ALLMX) OMNOP MOXKET MPUBECTM K HAPYLLEHUIO COOCHOCTU TPYOOMNpPoBOAa,
UTO HEeraTMBHO BIMSET Ha PaboTy CUCTEMbl. DTO CMOCOBCTBYET YCKOPEHHOMY WM3HOCY CUbdOHa M
COKpaLLaeT CPOK Cry>K6bl KOMMEHCATOPOB.

[Ona Tpy6onposoaa (DN/MMm): 15, 20, 25, 32, 40, 50, 65, 80, 100, 125
MapaHTUNHbBIM CPOK SKCMyaTaumm — 7 neT.

MaTepuasnibHOE UCNOJIHEHUE: MAB3a
MaTepuan Cranb C1.3 I
MokpbITHE 2nekTpoumnHkoBaHue no FOCT 9. 307-89 %
NauTa /
g

nepekpbITHA

OcHOBHble GYHKLUM NOABUIKHbBIX (CKOMb3ALLMUX) onop:
duUKcaumus CTosIKa: YBENIMUMBAIOT >KECTKOCTb TpybBonposoaa,
obecrneumBas ero NPSIMoSIMHENHoe YaATIUHEHMe.

Mepepavya ycuUnNU: HaMpaBAAlT Harpy3sky OT TenaoBOro
pacwmpeHmna TpybonpoBoda Ha KOMMEeHcaTop, Bbi3biBasg ero
oxatve. . MoaBuXHAA
3awmTa oOT BUGpaUU:  MUHUMUBUPYIOT  BUOPALMOHHOE (cKoAB3ALLAS) / 14..16 4y
BO3OeNCTBUE M MPeaoTBpaLlatoT noBpexxaeHmne Tpy6 oT BHELIHUX onopa
Harpysok.
*_..__
MpeumMyLiecTBa NOABMXHbIX (CKONb3swmMx) onop hortum: 2.44y
- Pe3nHoBOE yNnoTHEHME B KOMIMIIEKTE; :—f
- MnaBHoe 1 BecllyMHOe nepeMelleHne Mo HanpaBAsoLWMM; }
FTMOBKMA MOHTaX: BO3MOXHOCTb YCTAaHOBKM C GOMbLUIMM MyTeM KOM"eHCGmP 11 ‘
CUABCPOHHbIN B2 !
nepemMeLlLleHuns; ———r
KoMMaKTHasa KOHCTPYKUMA: yOo6CTBO MOHTaXa [da)ke B 2.4y
OrpaHMYeHHOM MNPOCTPAHCTBE;
MN3HOCOCTOMKUIM CKOMb3ALWMKM  "BawMaK": O0NIroBeYHOCTb U 7z
YCTOMUYMBOCTb K Harpy3Kam. = —
MoaswxkHan 9% 14.16y
(ckoAb3awLan) by
Ba)kHo! onopa
MooBuMykHble (CKOMb3dwWlMe) Ornopbl MOHTUPYKOTCA B CTEHY C
MOMOLLbIO aHKEPOB. i

MaKcMManbHaa peKoMeHayeMas Harpyska Ha MNoaBUMKHYIO
(ckonb3gaulyto) onopy 1000 H.

Bce paboTbl MO MOHTaXXY U  OOCNYXMBAHUIO MOLBMIKHbIX
(ckonb3aLMX) ornop OON>KHbI MpPOW3BOAUTBCS
KBaNMoUMUMPOBAHHbLIM MepcoHanioM B cooTBeTcTBUMM c T Ha
OaHHbIN OBbEKT.

MHYXXeHepbl-KOHCTPYKTOPbI  3aBoAa MOMOratoT C  PACCTaHOBKOM  CUbPOHHBLIX  KOMMEHCATOPOB,
MOABMYKHbBIX (CKOMb3ALWKMX) OMop, HEeMOOBWIXHbIX OMop, MOABECHbIX PaM, a TaKXe OKa3blBatoT
TEXHUYECKYIO MOoAOEPYKKY Ha BCex aTamax aKCcnyaTaumu.

Y3HawTe 6onbule:
oTcKaHupywnTe QR-Kko4
NV HAYKMUTE Ha Hero,
UTOObI MEepPenTn Ha canT
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1. TexHU4YeCKMe XapaKTepPUCTUKU NOABUIXHOM (CKONb3siLLiei) onopbl
oguHapHom (CO M8) gna Tpy6onposoga DN 15-50

[

O603HauveHuUe Ana Tpy6éonposoga DN, MM AonUMbl XOMyTa
CO M8 15 hortum 15 1/2"
CO M8 20 hortum 20 3/4"
CO M8 25 hortum 25 1
CO M8 32 hortum 32 11/4"
CO M8 40 hortum 40 11/2"
CO M8 50 hortum 50 2"

2. TexHNYECKME XapaKTEePUCTUKMN NOABUIKHOM (CKONb3ALLEN) onopbl
ABoMHom (CO M10) ana Tpy6onpoBoga DN 65-125

O603HavYeHune Ana Tpy6éonpoBoaa DN, MM OonMbl XoMyTa
CO MI10 65 hortum 65 21/2"
CO M10 80 hortum 80 3"
CO M10 100 hortum 100 4"
CO M10 125 hortum 125 5"

—_—
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[MpounoxxeHwne [
MPUMEPDbI PACYHETOB

1. MpuMep pacyeTa Harpy3oK Ha HenoaBM)XKHbIe U NOABUXHbIE OMOPbl U pacyeT

Tpy6onpoBoaa TC Ha yCTOMYUBOCTb

1. UcxogHble OaHHble
OnuvHa TpybonpoBoaa: L=78 M (26 aTaxkel BbiICOTOM 3 MeTpa)
OunameTp Tpybonposona: dy80
MakcuManbHasa TeMnepaTtypa TernoHocuTens "nofayva": Tmax=95°C
MaKcmManbHaa TeMnepaTtypa TennioHocuTens "obpaTtka'": Tmaxe=70°C
TemnepaTypa okp. Cpenbl (MMHMManbHaa TeMnepaTypa MOHTaXa): Tmin=-10°C
K-T nMHeMnHoro paclunpeHua (ctanbHaa Tpy6a): a=0,012

HasneHue B Tpy6onposoae: P=16 *1,5=24 kr/cm2

2. Obuwas nedopMaLma Ha BepTUKanbHbIM TpybonpoBoq,
dL=a*L*(Tmax-Tmin)/0,9
Mopatowmin Tpybonposon;: dL1=0,012*78%(95-(-10))/0,9=109,2 MM
O6paTHbIN Tpybonposopa: dL2=0,012*78*(70-(-10))/0,9=83,2 MM

3. CnnbdoHHbINM kKoMneHcaTop Dek Multilayer 80-16-60
SddeKTnBHAa Nnowanb cunbdoHa: Ss¢=82,52 cM2
YKeCTKOCTb OCEBOro X04a KOMMEHCcaTopa: Aoc=227,28  KH/M  (H/MM=kH/m)
OceBown xof, Ha cxxaTtume: A+=30 MM
OceBoOW X004 Ha pacTshkeHume: A- =30 MM
[OnvHa cunbdoHa (6e3 naTtpybkoB): a= 17,2 cM
[onycTMaa HeCOOCTHOCTb TpybonpoBoda: b=1cm

KonnyecTtso KoMneHcaTopoB: n= dL1/A+=109,2/30=3,64 wT. OKpyrnfeM 00 4 KOMMeHCaToPOoB.

4. Harpysku, 0encTByoLMeE Ha HEMOABUXKHbIE OMOPbI:
4. Bec TpyObl

FTp=Bec MOroHHoOro MeTpa Tpybbl C n3onaumen * onmHy ydacTka Mexxay KoMneHcaTopamu

BeC MOroHHoro mMeTpa Tpy6bl DN80 ¢ nsonaumen: 9,5 kr

[O/nHa y4acTKoB M/Yy HemnoaBWXKHbIMU oropamu: L/n=78/4=19,5 M. BepeM paccTosHne Mexay
HermoaABWMXXHbIMM onopamMu 18 M, KpaTHoe 6 3oTaxaM. OcTanbHOM Yy4dacToK cpaboTaeT Ha
CaMOKOMIMeHcaLmto.
BbluncnsaeTtca Bec TpyObi:

F5(y4acTok HO5-...)=6%*9,5=57 kr=57*0,0098=0,56 kH

F4(yuyacTtok HO4-HO5)=18*9,5=171 kr=171*0,0098=1,68 kH

F3(yvacTok HO3-HO4)=18*9,5=171 kr=171*0,0098=1,68 kH

F2(yuyactok HO2-HO3)=18*9,5=171 kr=171*0,0098=1,68 kH

F1(yuwactok HO1-HO2)=18*9,5=171 kr=171*0,0098=1,68 kH

(
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4.2. Bec BoAObl
Feons=S*p*L*yr=0,005*966,7*78*1=379,01 kr= 3,71kH
S= qr*r?= 910,082 = 0,005 M? - NoLaab ceveHus Tpybonposoaa.
MnoTHocTb Boabl Mpu 95 °C paBHa p =966,7 Kr/M3
L=78 M - obLlas annHa BepTUKaabHOro Tpyb6onposoaa.

Y- HAOEXHOCTb Mo Harpy3ke, nMpMHMMaeTCd paBHOI;I eanHuue.

5. Harpy3ka oT cunbdoHHOro KoMrneHcaTopa
Fck=Sadp*P+Aoc*dL
5.1 OnpepnenseTcsa BennymMHa nMHerHon gedbopMaL i Ha KayKOoM ydacTKe

dL=a**(Tmax-Tmin)/0,9

5.2 Onpepnendaetca Harpy3ka oT CUIbPOHHOIO KOMMEHCATOPA Ha KaXKAOM y4acTKe
OedopmMauma Ha nogave:
HO5-...: dL4=0,012*6¢*(95-(-10))/0,9=8,40 MM=0,84 cM

HO4-HOS: dL4=0,01218%(95-(-10))/0,9=25,20 MM=2,52 cM
HO3-HO4: dL3=0,012*18*(95-(-10))/0,9=2520 MM= 2,52 cM
HO2-HO3: dL2=0,012*18*(95-(-10))/0,9=25,20 MM= 2,52 cM
HO1-HO2: dL1=0,012%18*(95-(-10))/0,9=2520 MM= 2,52 cM

Harpy3Ka OT KOMTIeHCaTopa Ha nogaye:
FCK4=82,52*24+227,28*2,52=2553 23 Kr=2553,23 *0,0098=25 KH
FCK3=82,52*24+227,28*2,52=2553 23 Kr=2553,23 *0,0098=25 KH
FCK2=82,52*24+227,28*2,52=2553,23 Kr=2553,23 *0,0098=25 KH
FeK1=82,52%24+227,28%2,522553,23 Kr=2553,23 *0,0098=25 kH
DedopMaLumsa Ha obpaTke:
HO5-... dL4=0,012*6*(70-(-10))/0,9=6,4 MM=0,64 cM
HO4-HOS5: dL4=0,01218%(70-(-10))/0,9=19,20 MM=192 cM
HO3-HO4: dL3=0,012*18*(70-(-10))/0,9=19,20 MM=192 cM
HO2-HO3: dL2=0,012*18%(70-(-10))/0,9=19,20 MM=1,92 cM
HO1-HO2: dL1=0,012*18*(70-(-10))/0,9=19,20 MM=192 cMm
Harpy3ka oT koMneHcaTopa Ha obpaTKe:
Fos=82,52%24+227,28%1,92=2416,86 kr=2416,86*0,0098=24 kH
Fo=82,52*24+227,281,92=2416,86 Kr=2416,86*0,0098=24 KH
Foo=82,5224+227,281,92=2416,86 Kr=2416,86*0,0098=24 KH
Foa=82,52*24+227,281,92=2416,86 Kr=2416,86*0,0098=24 kH

6. BokoBaga Harpyska oT CUbPOHHOIo KoMreHcaTopa Ha MoABMYKHbIE ONOPbI:
N=FcK*sin(arctan(§))

N4= 255323 *sin(arctan(1/17.2)=148,19kr — 6% OT 0CeBOM Harpy3Kkun KoMreHcaTopa

Nz= 2553,23 *sin(arctan(1/17.2)= 148,19kr — 6% OT 0CeBOW Harpy3Kku KOMMeHcaTopa

N>= 2553,23 *sin(arctan(1/17.2)= 148,19kr — 6% OT OCEeBOM Harpy3ku KoMreHcaTopa

-~
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Ni= 2553,23 *sin(arctan(1/17.2)= 148,19kr — 6% OT 0CeBOM Harpy3kn KoMMeHcaTopa

BOKOBYO HarpysKy Ha MOABM»HbIE ONOPbl MPUHATO CYUTATb PABHOW BbIYUCIEHHOM, HO He
MeHee 10% OT 0CeBOro yCUnmMa oT KOMMeHcaTopa Ha HermoaBWMKHble onopbl Few., 3HAYUT ONa pacyeTa
nPUHUMaeTCca

N1= N2= N3= N4=0,1*2553,23 =255 Kkr

7. Ana pac4yeTa ycTon4meocTm Tpybonposoaa

KpuTudeckyto AnNnHY ydacTka:

\/5*77-'4
ty =g ad gt e o

a1=0,3 - KO3PDUUMEHT TPEHMA B MOMNepeyHOM HanpaBneHun [8, rnaea 11];

g=9,5/100=0,095 Kr/cM - yaenbHbIM BeC Tpy60oMNpoBoaa C U30oNsLMeEn;

f=0,002*I1=0,002*1600 cM=3,2CcM - MaKCMMasbHbIM Ha4yanbHbIM NpPornb, paBHbiM 0,2% OT OUHbI
yyacTka OT HEMNoABMXKHOM L0 MOABUXKHOM OMopbI;

E=2060000 Kr/cM2- Mofay/b yrpyrocTu;

J=96,68 cCM4 — MOMEHT MHEPLIMN CeyeHUs.

z V2w
0,3 % 0,095

CornacHo pacueTy [,=17,17, yTo 6onblie, Yem |=16 M (anMHa ydacTka OT HEeMOABMXHOM A0

V2060000 % 96,68 % 0,33 %x0,0953 %32 =17172cm= 17,17 ™

I_IO,D,BVI)'KHOI;I OI_IOpr), 3HaA4YUT pacyeT KPUTNYEeCKOIro CXMMatoLero ycmima seneTcqd oT AJIMHbI l.
Orlpe/:l,eﬂqucq KPpUTN4HeCKoe COXMMatoLlee ycunme:
8*E*]*f*7'[4+2*al*q*l4—a2*q*l3*f*n’z

P = T2 r f , KT

_ 8%2060000 * 96,68 * 3,2 * n* + 2% 0,3 %0,095 x 1600% — 0,3 0,095 * 16003 * 3,2 * 72
- 2 %2 x 16002 * 3,2

= 5357,86 kr

22=0,3 KO3PPUMUMEHT TPEHMSA B MPOJOAbHOM HanpaeneHuu [8, rnaea 11];

CpaBHWBaeTcsl OeNCTBYIOLIEE CXKMMaIOLLEe YyCUTUE C KPUTUHECKNM:
FextFro+ql<Pyo
2553,23 +0+0,095*1600<5357,86
2705,2 kr <5357,86 Kr

BbiBoa: pr6OI'IpOBO,EI, yCTOl;IL‘Il/IB, CTabunmsaumsa c NoMoLLbIO YCTaHOBKW OOMOJTHUTEJIbHbIX MOOBWMXHbIX

orop He TpebyeTcs.
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2. MpuMep pacyeTa Harpy3oK Ha HenoABMXXHbIe U NOABUXXHbIE ONMOpbl U pacyeT

Tpy6onpoBoaa XC Ha yCTOMUYUBOCTb

1. cxogHble faHHble
OnuHa TpybonpoBoa: L=78 M (26 aTa)kel BbicOTOM 3 MeTpa)
OunameTp Tpybonposona: y80
TennoHocuTenNb: NPONUIEHTIMKONMb 45%
MakcuManbHaga TeMnepaTtypa TenfioHocuTena "nogayva" Tmax=10°C
MaKkcmManbHaa TeMnepaTtypa TennioHocuTens "obpaTka': Tmaxe=20°C
TemnepaTypa okp. Cpefbl (TeMMepaTypa B MOMELLEHWM B NpoLecce aKkcnayaTaunm): Tmim=30°C
TeMnepaTypa okp. Cpedbl (MMHMManNbHaa TeMnepaTypa MOHTaxa): Tminz=-10°C
K-T NMHeMnHoro paclmpeHua (ctanbHas Tpy6a): a=0,012

[asneHue B Tpybonposope: P=16 *1,5=24 kr/cm2

2. O6Lwas nedopMauma Ha BepTUKabHbIK Tpybonposon
dL=a*L*(Tmax2-Tmim2)/0,9
Mopatowmin Tpybonposoa;: dL1=0,012*78*(10-30)/0,9=-20,80 MM
O6paTHbIN Tpybonposoa: dL2=0,012*78*(20-(-10))/0,9=31,20 MM

3. CnnbdoHHbIM kKoMneHcaTop Dek Multilayer 80-16-60

SddekTrBHag Nnowanb cunbdoHa: S:¢=82,52 cM2

YKeCTKOCTb OCEBOro X04a KOMMEHCaToPa: Aoc=227,28 KH/M (H/MM=KkH/m)

OceBoW xo Ha cxxaTume: A+=30 MM

OceBow X0 Ha pacTshkeHume: A- =30 MM

OnuvHa cunbdoHa (6e3 natpyobkoBs): a=17,2 c™m

[onycTtumMasa HecoocTHOCTb Tpybonposoda: b=1cMm

T.K. OCEBOWM XOO Ha pacTKeHWe W COKaTMe y KOoMMeHcaTopa OAMHAaKOBbIM, TO KOMYEeCTBO
KOMMEHCaTOPOB Mo Tpybonposoay ¢ 6oMblNM yanHeHuem: n= dL2/A+=31,2/30=1,04 wT. OKpyrngaem go

2 KOMMEHCATOPOB.

4. Harpysku, 0eNCTBYOLWME Ha HEMOABUXKHbIE OMOPbI:
4. Bec Tpybbl
FTp=Bec MOroHHoro MeTpa Tpybbl C M3oNAUMEN * OfIMHY ydyacTKa Mexay KOMMeHcaTopamm
BeC MoroHHoro Metpa Tpy6bl DN80 ¢ n3onaumen: 9,5 kr
OnvHa y4acTkoB M/y HeMoOBWMIKHbIMK oropamu: L/n=78/2=39 M. Bepem paccToaHue Mexay
HenoaBMXXHbIMKU  onopaMu 33 M, KpaTHoe 11 3TaxxaM. OcTaslbHOM y4yacToK cpaboTaeT Ha
CaMOKOMIMeHcaLMto.
BblumcngeTca Bec TpyObl:
F3(y4yacTok HO3-...)=6*9,5=57 kr=57*0,0098=0,56 kH
F2(yyactok HO2-HO3)=33*9,5=313,5 kr=313,50,0098=3,07 kH
F1(y4yactok HO1-HO2)=33*9,5=313,5 kr=313,5*0,0098=3,07 kH
4.2. Bec BoAbl
Feoas=S*p*L*yr=0,005*999,73*78*1=391,96 kr= 3,84kH
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S= qr*r?= qr*0,082 = 0,005 M? - Nnolanb cevyeHna Tpybonposoaa.
MnoTHocTb Boabl npu 10 °C paBHa p =999,73 kr/m3
L=78 M - obLlas annHa BepTUKaabHOro Tpyb6onposoaa.

Y- HAOEXHOCTb MO Harpy3ke, nMpMHMMaeTCd paBHOI;I eanHuue.

5. Harpy3ka oT cunbdoHHOro KomMmneHcaTopa
Fck=Sap*P+Aroc*dL
5.1 OnpepgenaeTtca BeNUYMHaA NMHENHOM AedopMaLMm Ha KaXXOOM y4acTke
dL=a*L*(Tmax-Tmin)/0,9
52 Onpe/:l,enqucq Harpys3ka ot Cl/IJ'IbeOHHOFO KOMMEHCAaTOpPa Ha KaXKAoM y4HacCTKe
OdedopmMauma Ha nogave:
HO3-... dL4=0,012*6*(10-30)/0,9=-1,6 MM=-0,16 cM
HO2-HO3: dL2=0,012*33*(10-30)/0,9=-8,8 Mm= -0,88 cM
HO1-HO2: dL1=0,012*33*(10-30)/0,9=-8,8 MM= -0,88 cM
Harpy3+<a OT KOMMEeHCaTOopa Ha nogaye:
Fck2=82,52*16+227,28%(-0,88)=1780,47 «kr=1780,47 *0,0098=17 kH
Fck1=82,52*16+227,28*(-2,52)= 1780,47 kr=1780,47 *0,0098=17 kH
OedopmMauma Ha obpaTke:
HO3-... dL4=0,012*6*(20-(-10))/0,9=2,4 MM=0,24 cM
HO2-HO3: dL2=0,012*33*(20-(-10))/0,9=13,2 MM=132 cM
HO1-HO2: dL1=0,012*33*(20-(-10))/0,9=13,2 MM=132 cM
Harpy3+<a OT KOMMEeHCaTOopa Ha nogaye:
Fek2=82,52*16+227,28*1,32=2280,49 kr=2280,49 *0,0098=22 kH
Fea=82,52*16+227,28*1,92=2280,49 kr=2280,49 *0,0098=22 kH

6. BokoBaa Harpyska oT cUNbGOHHOIro KoMMeHcaTopa Ha MOABMYKHbIE OMOpPbLI:

N=ch*sin(arctan(§))

N2= 2280,49*sin(arctan(1/17.2)=132,36 kr — 7 % OT OCEBOW Harpyskiu KOMreHcaTopa

Ni= 2280,49*sin(arctan(1/17.2)= 132,36 Kr — 7 % OT OCEBOM Harpy3Kku KOMreHcaTopa

BokoByto Harpy3ky Ha NoABVXHbIE OMOPbl MPUHATO CYUTATb PaBHOWM BbIYMCIEHHON, HO He
MeHee 10% OT 0CeBOro yCunmsa oT KOMMNeHcaTopa Ha HEMOABWYXXHbIE OMopbl Fek., 3HAaYUUT ONA pacyeTa
npPUHUMaeTCcs

Ni= N2= N3= N4=0,1*2280,49=228 kr

7. Ana pacdeTa ycToMumeocTM Tpybonposoda

KpuTnyeckyto OnMHy ydacTKa:

\/2*71'4
by~ o E*] +af xq+f o

a1=0,3 - KO3ODUUMEHT TPEHMA B MOMepeyHOM HampaBneHun [8, rnaea 11];
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g=9,5/100=0,095 Kr/cM - yaenbHbIn Bec Tpybomnposoaa ¢ U3onaumen;

f=0,002*|1=0,002*3100 cM=6,2 CM - MaKCMMarbHbIM Ha4anbHbIM NPOrmo6, paBHbiM 0,2% OT ONMHbI
yyacTka OT HEMNOABMMXKHOM [0 MOABUXHOM ONopbl;

E=2060000 Kr/cM2- Mofyb yrpyroctu;

J=96,68 CM4 — MOMEHT MHEPLINK CeYEHUS.

I V2xm
¥ ™ 0,3 % 0,095

CornacHo pacyety [,;,=20,26 M, 4TO MeHblle, YeM [=31 (afmMHa y4acTka OT HEeMoABMXKHOM A0

1/2060000 * 96,68 * 0,33 * 0,0953 * 6,2 = 2025,97 cM = 20,26 M

noaBVXHOM OI'IOpr) M, 3HaYUNT pacyHeT KPNUTNHECKOTIo CKXMMatoLero ycunnma senoetca oT AJ1MHbI le.

OXuMMatoLee yCunme oT CUlbl TPeHMUS, B ciydae lip <l
Fp = (1—lg) * q * az = (3100 — 2026) 0,095 * 0,3 = 30,61 kr

OnpefengeTca KpUTUYECKOE OKMMatoLLLee yCUme:

_8*E*]*f*n'4'+2*a1*q*l4—a2*q*l3*f*r[2

PKP 2*7.[2*[2*/:

, KT

_ 8%2060000 * 96,68 % 6,2 x m* + 2 % 0,3 * 0,095 * 2026* — 0,3 * 0,095 * 2026 * 6,2 * 72
kp 2 %2 % 20262 % 3,2

= 3798,39 kr

a22=0,3 KO2PDULMEHT TPEHMA B MPOLObHOM HanpasneHuu [8, rnasa 11];

CpaBHV]BaeTCﬂ ,D,el;ICTByPOLLI,ee CKMMalollee ycuinme ¢ KpUTnYeCKMM:
FectFro+ql <P
2280,49+30,61+0,095*3100<3798,39
2605,6 kr <3798,39 Kr

BbiBOA: TPyOOMpPOBOA YCTONUYMB, CTabUNM3aLMA C MOMOLLBbIO YCTAaHOBKM AOMNOMHUTENbHbIX MOABUMKHbIX

onop He TpebyeTca.
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3. NMpuMep pacueTa NpeaBapUTENIbHOIO pacTsXXeHUA KoOMNeHcaTopa
1. Dek Multilayer 15-16-50, Dek Multilayer 20-16-50, Dek Multilayer 32-16-50,
Dek Multilayer 40-16-50, Dek Multilayer 50-16-50

UcxoaHble AaHHbIE:

Tmax - MaKCcuManbHag TemmnepaTypa nofatoLlero pr6OI'IpOBO,EI,a (I'Ipl/lHl/IMaeTCﬂ MaKCMMaribHad

TeMnepaTypa TennoHocmTensa) — 95C°,

Tmax - MaKcuMarnbHaga TemrepaTypa obpaTHoro Tpybonpoeoda (MPUHMMaETCA MaKCKMManbHada

TeMMepaTypa TennoHocmTens) - 70°C

Tmin - MUHMManbHasa TemnepaTypa (no CI 13113330.2020 TemnepaTypa Haubornee XonomHoM

naTMaHeBKKM ¢ obecney.0,92) - r. Enaéyra - MuHyc 31°C

SL - KOMMEeHcUpyoLas cnocobHOCTb KoMreHcaTopos Dek Multilayer: MuHYc 40 / nnocl0 MmMm.

TMOHT - TeMnepaTypa MOHTax<a, C° 35 (30 (25|20 |15|100|5]0| -5]|-10]|-15] -20 -25 -30 -31
PS=(5L/2)-8L*(TMOHT-Tmin)/(Tmax-Tmin)
npenBapuTenibHoe pacTsHKeHUe Ha 0 0 1 2 3 3 415159167175 8,3 9,0 9,8 10,0
nogatoLiem TpybonpoBoae, MM
PS=(5L/2)-8L*(TMOHT-Tmin)/(Tmax-Tmin)
npenBapuTenbHOe pacTHKEHME Ha 3| 2 -1 0 1 2|3 |4 5 6 6,8 7.8 8,8 9,8 10,0

ob6paTHOM TpybonpoBoae, MM

2. Dek Multilayer 65-16-60, Dek Multilayer 80-16-60, Dek Multilayer 100-16-60,

Dek Multilayer 125-16-60, Dek Multilayer 150-16-60, Dek Multilayer 200-16-60

UcxogHble paHHble:

Trmax - MaKcuMManbHasa TemnepaTypa nofdatollero TpybornpoBoaa (MpUHMMaeTCs MaKCUMMasbHasa

TeMnepaTypa TennoHocuTensa) — 95C°,

Tmax - MaKcuMarbHas TemrepaTypa obpaTHoro TpybonpoBoda (MPUMHMMaeTCa MaKCcWMMalrbHagda

TeMnepaTypa TennoHocuTensa) - 70°C

Tmin - MUHMManbHaa TemnepaTypa (no CIM 13113330.2020 TemnepaTypa Haubonee XonoaHoMn

naTuaHeBKM ¢ obecrney.0,92) - r. Enaéyra - MuHyc 31°C

SL - KOMMEeHcUpyoLas crnocobHOCTb KoMneHcaTopos Dek Multilayer: MuHyc 30 / natoc 30 MM.

TMOHT - TeMmepaTypa MoHTaxa, C° 3513025201510 5|0 -5 -10 | -15 ] -20 | -25

-30

-31

PS=(5L/2)-8L*(TMOHT-Tmin)/(Tmax-Tmin)
npenBapuUTeNbHoe pacTs)eHue Ha
nofatoLLeM Tpy6onposoae, MM

-1 1 3 6 | 8|10 |13 (15176 |200 |22 | 25 | 27

30

30

PS=(5L/2)-8L*(TMOHT-Tmin)/(Tmax-Tmin)
npenBapuUTenbHOE PacTaXKeHWe Ha
obpaTHOM TpybonpoBoae, MM

29

30

-~
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NpounnoxxeHne E
OnTuManbHaA rpagauus HapaboTKU ANng KOMMEHCAaTOpPOB BHYTPEHHMUX

MH)XXEeHEepPHbIX ceTen

OO0 HIMIM «XopTyM» cuyMTaeT Hambonee noaxodsumMm U Gnmkanwmm FOCT Ong KoOMMeHcaTopoB
BHYTPEHHUX WHXXEHEPHbIX ceTel npuHMMate [OCT 32935-2014 «KomneHcaTopbl CUAbOOHHbIE
MeTannmyeckme Ona TEennoBbIX CETEM», B KOTOPOM HapaboTka KOMMeHcaTopa MnpencTaBneHa B BUAOe
rpagaunii, Hambonee ToO4YHO onpenenalLLMX CTeneHb cpabaTbiBaHMA KOMMEeHcaTopa B 3aBUCUMOCTM OT

TeX NN NHbIX yCﬂOBl/IlZ.

Bblgep»kka n. 5.2.2.3 s rOCTa 32935-2014:
«5.2.2.3 Hapa60TKQ KOMMEHCATOPOB M1 YCTPOMCTB B MNPEeAEIAX HAO3HAYEHHOrO CPOKA C/TY»K6bI:

- MIPU PACTSIKEHUM — CXKATUM OT MUHUMQAIbHOIO O MAKCHMMAQJ/IbHOrO COCTOSIHMS o4 AeUCTBUEM
OCEeBOro YCUINS 1 BHYTPEHHEro 4as/ieHus — He meHee 10 UnK/I0B;

- MIPY PACTSXKEH NN — CKATUM B npeaenax 70% BenundimHbel No1HOro paboyero xoga oT COCTOIHUS rpu
MUHUMQ/IbHOW TeMrnepaType npoBOANMOKY cpenbl 4O MAKCHUMA/IbHOMO COCTOSIHMS YCTPOWCTBA — HE MEHEe
150 UmnKIoB;

- [PV PACTSXKEHUN — COKATUKM B npenenax 20% BenvyuHbl Mo/IHOro pabo4dero xoga oT /1060ro

rnepBOHAYA/IbHOMO COCTOSIHUS YCTPOUCTBA — He MeHee 10000 LnKIoB.»

HasHadyeHHaa HapaboTka B 3afdaHHbIX pPeXMMax WU YCNoBUAX MPUMEHEeHUa KOMMEeHCaTopoB,
ornpeneneHHaa npenonpuaTmeM — M3roToBUTENEM B COOTBETCTBME C OEUCTBYIOLMMU TpeboBaHUAMMY,
npenbaBAAEMbIX K MOHTaXy KOMMEHCaTOPOB, M3MTOXXEHHbIX B TY, P2 1 HacTodweM cTaHOapTe, OO/KHA
COCTaBNATh:

- He MeHee 1 000 UUMKITOB MPU PaCTAXKEHUM - OKATUU OT MUHMMaNbHOIO 4O MaKCKMMalbHOIO COCTOAHMUS
rnof AeMNCTBMEM OCEBOIMO YCUMNSA U BHYTPEHHero aasneHus, nnb6o

- He MeHee 5 000 UMKIIOB NPU PacTaXeHUM - CXKaTMM B npeaenax 50% BenndmHbl MOIHOro paboyero xona

OT NMt0BOro NepBoHaYaribHOro COCTOAHMUA KOMMeHcaTopa/ yCTponcTea, NMbo

- He MeHee 36 000 UuMKIOB TMpPU PacCTEXKeHUM - oKatum B npepenax 10% BenUUMHbI

MOJZTHOIo pa6oqero xofa oT noboro nepBOHAYa/TIbHOIO COCTOAHMA KOMIMEeHCaToPa.

OCHOBHbIE MOHATKS, KacaTeslbHO HapaboTKK, OTPaXKEHHbIX B TOCT 32935-2014:

318 Hapa6oTka cusibpoHHOro KommneHcaropda (cu/1ibPOHHOro KOMMEHCALMOHHOIro YCTPOMCTBA):
Mpodo/mKMTenbHOCTb  pPAbOTbl  CUIBGOHHOIO  KOMMeHCcATopa  (CUAbGOHHOIo  KOMMAEeHCALMOHHOro
YCTPOMCTBA) B LUMK/IOAX.

3124 umkn pegopmauun cusibpOHHOro KommneHcaTopda (CHUIbPOHHOIo0 KOMIMEHCALMOHHOIro
YCTPOMUCTBA): EAuMHUWYHBIY rpolecc repemMeLlleHnsa OAHOM  MpucoeamHMUTESIbHOM  MOBEPXHOCTM
CU/IbOHHOrO KOMMAEHCATOPA (CU/IbPOHHOMO KOMMEHCALMOHHOIo YCTPOMCTBA) OTHOCUTE/IbHO APY o U
BO3BPALLEHNE NX B UCXOOHOE MO/IOXKEHME.

CornacHo d¢opmMynie TeMnepaTypHOro YAJIMHEHMUs, nNpeacrtaBneHHon B N1 HacToAwmx
peKoMeHAAUMN, MOXHO paccuuTaTb Yya/iMHeHWe TpybonpoBoda W CXKaTMe KoMreHcaTopa
OTHOCUTENbHO MOJMIHOIO X043, MPW PasfIMYHbIX Mepenanax TeMnepaTypbl TEMOHOCUTENA Ha ydYacTke

CTanbHoro Tpy6onpoBoaa:
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McxogHble gaHHble ONa pacyeTa:

L - 21 M (pekoMeHJoBAHHASA O/IMHA y4ACTKA TPy6ornpoBoAa C YCTAHOB/IEHHbIM KOMMEHCATOPOM
mexxay ABYX HEMOABVIKHbIX Orlop);

a—-0,012;

Tmax — f/1toC 105 °C;

Tmin — MUHYC 20 °C;

k-0,9.

Tabnuvua yainmHeHmna TpybornpoBoda Npv pasfinMyHbIX Nepenagax TeMrepaTypbl TenoHoCUTeNS.

Mepenap TeMnepaTypbl YanvHeHue C)xaTue KoMMeHcaTtopa
TensioHocuTens, °C Tpy6onpoBoaa, MM OTHOCUTENbHO NOJIHOrOo XoAa, %

10 2,8 7

20 56 14

30 8,4 21

40 2 28

50 14 35

60 16,8 42

70 19,6 49

80 22,4 56

90 25,2 63

100 28 70

110 30,8 77

120 33,6 84

125 35 87,5

K nprMepy, pacCMOTPUM Mepenag TeMnepaTtyp OT ntoc 65 o natoc 75°C, To ecTb Nepenan TeMnepaTtypbl
TennoHocuTena B 10°C. CornacHo AaHHbIM TabnuLbl a)ke NpU exxefHEeBHOM Nepenaae TenoHOCUTENS B
npenenax 10°C, koMmneHcaTop 6yaeT cpabaTbiBaTb BCEro Ha 7% oT MOMHOro xoaa.

TakXKe Ha NpvMepe OaHHOIMo pacyeTa MOXXHO PAaCcCMOTPETb aBaAPUNHYIO UMK MHYIO CUTYaLUIO, KOrga
TeMnepaTypa TeMNTIOHOCUTENS ONyCTUTCA € Mtoc 95 °C 40 MUHKMMaNbHOW TEMMEePaTYPbl XXMTOro MOMeLLEHUS
B ntoc 18°C (cornacHo CaHlMuH 2.1.2.2645-10). B aToM crnydae nepenag temnepaTtyp byaet coctasnaTb 77 °C,
a KoMMeHcaTop cpaboTaeT NpUMepHO Ha 53% OT MoMHOro xoaa.

PaccMOTpPUM 3KCTPEHHDbIN CryyYal, BO3HMKHOBEHUE KOTOPOIro ManoBEPOATHO, HO BCE Y& BO3bMEM
nageHuve TeMnepatypbl TennoHocutena ¢ nntc 105°C no MuHyc 20°C. MNepenald TeMnepaTyp coctasuT 125°C,
OJTMHA y4YacTKa M3MeHUTCa Ha 35MM, a KoMmneHcaTop cpaboTaeT NpUMepHO Ha 88% OT MOMTHOMO Xona.

TakmnM 06pa3oM, rpagaLmm HapaboTKM KOMMEHCATOPOB B Mpeaenax HasHauyeHHOro cpoka Cny»obl,
onpegeneHHaa nyHKToM 5223 TOCT 32935-2014 pocTtaToudHa Ansg KOMMEHCATOPOB BHYTPEHHMX
UHXXEHEPHbBIX CUCTEM TMpPU y4yeTe eXedHEeBHbIX MepenagoB TemmnepaTyp TernnoHOoCUTena Wnm
BO3HWKHOBEHUA BHELUTaTHbIX CUTyauun B pabote cucteM OMB, ykasaHHble MapaMeTpbl 9BNAKOTCA
€OMHCTBEHHO rMpueMneMbiMM U obecrneumBalolLMMKM  Be30MacHylo  3KCMAyaTauuio  BHYTPEHHUX

NHXXEHEPHbIX CETEN.
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INpunnoxxeHme X
TUNOBDLIE NO3TAXHbIE CXEMbI PACIMNOJTIOXEHUA KOMIMNEHCATOPOB U
onop HORTUM
CxemMma 1. TunoBoe NoaTa)kxHoe pacnosioXxeHne KomneHcatopos Dek multilayer
HOMMWHaNbHbIM AnameTpoM DN 15-50 MM U HenoaBWXKHbIX onop HO.0.1/ HO.0.2
HOMUHanNbHbIM AnameTpom DN 15-50 MM Ha Tpy6onpoBoaax cuctembl OB

HoMuHanbHbIM onameTp: DN 15-50M™m
Pabouee paBneHue: Py 16 Bap
OceBoW xo4 KOMMNeHcaTopa: -40 (cxkaTume) /+10 (pacTsaxeHue) 40
BbicoTa 30aHma: 9-40 3Taken, C BbICOTOM 3Tarka 3M 39
TeMnepaTypa TeNNOHOCUTENS: +95,.+105°C 38
MUHUManbHaa TeMnepaTypa MOHTaXa: -10°C 37
MaTtepuan Tpybonposoaa: cTanb Lk 35
KoadpdnumeHT N"MHEMHOro paclmnpeHmns: 0,012 MMm/M°C + 35
34
[ 33
[ ]
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* CxeMa pacCTaHOBKM 1 KOMMUYECTBO KOMIMEHCAaTOPOB 3aBUCUT OT TeMnepaTtyp TernIOHOCUTENS U
MOHTa)Ka, MaTepuana TpybonpoBoaa, BbICOTbl 3Ta)ka, HaMYMA UK OTCYTCTBUA CaMOKOMMeHcaL MM Ha
TEXHUYECKMX STarxKax.
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CxemMa 2. TunoBoe No3aTa)KHoe pacnosioXkeHne KkomneHcatopoB Dek multilayer
HOMMUHanNbHbIM anamMeTpoM DN 65-200 MM U HenoaBMXXHbIX onop HO.O.1
HOMMHanNbHbIM AnameTpom DN 65-200 MM Ha Tpy6onpoBogax cucrembl OB

HoMuHanbHbIM onameTp: DN 65-200MM
Paboyee gaBneHue: Py 16 bap
OceBoM xof4 KOMMNeHcaTopa -30 (oxkaTtume) /+30 (pacTaweHune)
BbicoTa 30aHma: 9-40 3Takeu, C BbICOTOM 3Taka 3M
TemMnepaTypa TenioHocuTensa: +95...+105°C
MuHUManbHaa TeMnepaTypa MOHTaMxa: -10°C gg
MaTepuan Tpy6onpoBonaa: cTanb 38
KoadpdUuMeHT NMHEMHOro paclumpeHmns: 0,012 MM/Mm°C ¥37
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* CxeMa pacCTaHOBKM 1 KOMTMUYECTBO KOMIMEHCAaTOPOB 3aBUCKUT OT TEMMepaTyp TEMNNOHOCUTENA U
MOHTa)Ka, MaTepuana TpybonpoBoaa, BbICOTbI 3Ta)ka, HaMYMA UK OTCYTCTBMA CaMOKOMMeHcaL MM Ha
TEXHUYECKMX STarKax.
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CxeMa 3. TunoBoe noaTa)kHoe pacnono)eHune KomneHcatopos KCO-P/2-H Mog.2,
Dek Multilayer Gr, Dek Multilayer Gr-H HoMunHanbHbIM anameTpom DN 15-50 MM n
HenoaBWXHbIX onop HO.B.P / HO.B.Gr HOMUHanbHbIM anameTpoMm DN 15-50 MM Ha
Tpy6onpoBoaax cuctemol FBC

HoMuHanbHbIM OnameTp: DN 15-50M™m
Pabouee gaBneHue: Py 16 bap
OceBoW xofn KOMMNeHcaTopa: -40 (okaTtume) /+10 (pacTaxeHue)
BbicoTa 3gaHua: 9-40 3Ta)keMn, C BbICOTOM 3Ta)ka 3M a0
TemMnepaTypa TennoHocuTensa: +70°C 39
MUHUManbHag TeMnepaTypa MOHTaMxa: -10°C 38
MaTepuan Tpy6onposopaa: cTanb a7
KoadpdnuUMEHT NTMHEMHOro paclnpeHuns: 0,012 MM/M°C 38
*135
LEIEE
YcrnoBHble 0603HaYeHMs [ ] 43
b 32
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*CxeMa PaCCTaHOBKU N KOJTMYECTBO KOMIMEHCATOPOB 3aBNCUT OT TeMnepaTyp Tern1IOHOCUTENTA AN
MOHTaX>Xa, MaTepuralia pr6OI'IpOBO,D,a, BbICOTbl 2Ta>Xa, HalTM4n4d UM OTCYTCTBUNA CaMOKOMIMeHCauUunn Ha
TeEXHUNYEeCKUMX aTaxKaxX.
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CxeMa 4. Tunosoe NoaTaXKHoe pacnosioXeHue KkomneHcatopos KCO-P/2-H, Dek
Multilayer Gr, Dek Multilayer Gr-H HoMUHanbHbIM anameTpom DN 65-200 MM n
HenoaBWXHbIX onop HO.B.P / HO.B.Gr HOMMHanbHbIM anametTpoM DN 65-200 MM
Ha Tpy6onpoBogax cuctembl N'BC

HoMuHanbHbIM onameTp: DN 65-200MM (DN 65-100 ang KCO-P/2-H)
Pabouee naBneHue: Py 16 Bap
OceBoW xofn KOMMNeHcaTopa: -30 (okaTtume) /+30 (pacTaweHune) 40
BbicoTa 3gaHua: 9-40 3Ta)keMn, C BbICOTOM 3Ta)ka 3M 38
TemMnepaTypa TennoHocuTensa: +70°C 38
MUHUManbHag TeMnepaTypa MOHTaMxa: -10°C 37
%35
MaTepuan Tpy6onposoaa: cTanb , M
KoadpdnuMeHT NTMHENHOro paclmnpeHuns: 0,012 MM/M°C r's £
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*CxeMa PaCCTaHOBKU N KOTMYEeCTBO KOMIMEHCATOPOB 3aBNCUT OT TeMMepaTyp TernJIoHoCUTed 1
MOHTaXa, MaTepKrana pr6OI'IpOBO,D,a, BbICOTbI 3Ta)Xa, Hann4yma nim oTCyTCTBMA CaMOKOMIMeHCaunn Ha
TEXHUNYECKMNX TaXKaxX.
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CxemMma 5. TunoBoe NoaTa)kHoe pacnosioXkeHne KkomneHcatopoB Dek multilayer
HOMMHaNbHbIM AnamMeTpoM DN 15-50 MM 1 HenoAaBMXKHbIX ornop HO.0.1/ HO.0.2
HOMMUHanNbHbIM AnameTpom DN 15-50 MM Ha Tpy6onpoBoaax cuctemMbl OB ¢
CaMOKOMMeHcauuen Ha BEPXHUX U HUKHUX STaXKaxX

HoMWHanbHbIM onameTp: DN 15-50MM
Pabouee naBneHue: Py 16 Bap 40
OceBoM xo4 KOMMNeHcaTopa: -40 (cxkaTume) /+10 (pacTsaxeHue) 39
BbicoTa 3gaHuns: 9-40 3TaKen, C BbICOTOWM 3TaXka 3M _"__.._E
TeMnepaTypa Ten/IoHOCUTENSA: +95..+105°C I 37
MUHUManbHaa TeMnepaTypa MOHTaXXa: -10°C 38
MaTtepuan Tpybonposoaa: cTanb 36
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*CxeMa PaCCTaHOBKU N KOTMYECTBO KOMIMEHCATOPOB 3aBNCUT OT TeMMepaTyp TernJIoOHoCUTed 1
MOHTaX>Xa, MaTepuralia pr6OI'IpOBO,D,a, BbICOTbl 2Ta>Xa, HalTM4n4d UM OTCYTCTBUNA CaMOKOMIMeHCauUunn Ha
TeEXHUNYEeCKUMX aTaxKaxX.
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CxeMa 6. Tunosoe No3Ta)XKHoe pacnosioXeHue KomneHcatopoB Dek multilayer
HOMMUHanNbHbIM AanamMeTpoM DN 65-200 MM U HenoaBMXXHbIX onop HO.O.1
HOMUHanNbHbIM AnameTpomM DN 65-200 MM Ha Tpy6onpoBogax cuctembl OB ¢
CaMOKOMMeHcauuen Ha BEPXHUX U HUKHUX STaXKax

HoMWHanbHbIM onameTp: DN 65-200MM

Pabouee naBneHue: Py 16 Bap

OceBoW xo4 KOMMNeHcaTopa: -30 (cxkaTue) /+30 (pacTsikeHune)

BbicoTa 3gaHuUa: 9-40 3Ta)ken, C BbICOTOM 3Ta)ka 3M

TeMnepaTtypa TenoHoCcUTens: +95..+105°C

MUHUManbHaa TeMnepaTypa MOHTaXXa: -10°C

MaTepuan Tpy6onpoBopaa: cTanb |
KoadpdnuUMeHT NTMHEMHOro paclnpeHuns: 0,012 MM/M°C
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* CxeMa pacCTaHOBKM 1 KOMMYECTBO KOMIMEHCAaTOPOB 3aBUCKUT OT TEMMepaTyp TEMNNOHOCUTENA U
MOHTa)Ka, MaTepuana TpybonpoBoaa, BbICOTbI 3Ta)Ka, HaNMYMa UK OTCYTCTBUA CaMOKOMMeHcaLMM Ha
TEXHUYECKMX DTarXKax.
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CxeMa 7. TunoBoe noaTa)kHoe pacrnonoXeHune KomneHcatopos KCO-P/2-H Mog.2,
Dek Multilayer Gr, Dek Multilayer Gr-H HoMunHanbHbIM anameTpom DN 15-50 MM n
HenoaBWXHbIX onop HO.B.P / HO.B.Gr HoMUHanbHbIM anameTpoM DN 15-50 MM Ha
Tpy6onpoBoaax cucrtembl 'BC ¢ caMOKOMMNEHCcauMen Ha BEPXHUX U HUIKHUX
3TaXax

HoMWHanbHbIN gMamMeTp: DN 15-50MM
Pabouee naBneHue: Py 16 Bap
OceBoM xo4 KOMMNeHcaTopa: -40 (cxkaTume) /+10 (pacTsaxeHue) [ 40
BbicoTa 3paHusa: 9-40 3Takem, C BbICOTOM 3Tarka 3M —ﬂ-@
TeMnepaTypa TenioHoCUTens: +70°C zg
MUHUManbHaa TeMnepaTypa MOHTaXXa: -10°C 30
MaTtepuan Tpybonposoaa: cTanb 35
KoadpdnuMeHT NTMHENHOro paclmnpeHuns: 0,012 MM/M°C 1N ] 3
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* CxeMa pacCTaHOBKM U KOMTMUYECTBO KOMIMEHCAaTOPOB 3aBUCKUT OT TEMMNepaTyp TEMNIOHOCUTENA U
MOHTa)Ka, MaTepuana TpybonpoBoaa, BbiICOTbl 3Ta)ka, HalM4YMaA UM OTCYTCTBUA CaMOKOMMEeHCcaLMM Ha
TEXHUYECKMX DTarKax.
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CxeMa 8. Tunosoe nosTa)xHoe pacnosioXkeHue KkomneHcatopos KCO-P/2-H, Dek
Multilayer Gr, Dek Multilayer Gr-H HoMuUHanbHbIM anameTpom DN 65-200 MM n
HenoaBWXHbIX onop HO.B.P / HO.B.Gr HOMMHanbHbIM anametTpoM DN 65-200 MM
Ha Tpy6onpoBogax cuctembl FBC c caMOKOMMNEeHcaumen Ha BEPXHUX U HMXKHUX
3TaXax

HoMWHanbHbIN gMamMeTp: DN 65-200MM (DN 65-100 ans KCO-P/2-H)
Pabouee naBneHue: Py 16 Bap
OceBoM xof, KOMMeHcaTopa: -30 (cxkaTue) /+30 (pacTskeHune) 40
BbicoTa 30aHma: 9-40 3Ta)ken, C BbICOTOM 3Ta)ka 3M I 39
TeMnepaTypa TenioHoCUTens: +70°C _L*38
MurHUManbHaa TeMnepaTypa MOHTaXa: -10°C 37
MaTtepuan TpybonpoBoaa: cTanb 38
KoadpdnumeHT N"MHEenHOoro paclmnpeHuns: 0,012 MMm/M°C 35
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* CxeMa pacCTaHOBKM U KOMTMUYECTBO KOMIMEHCAaTOPOB 3aBUCKUT OT TEMMepaTyp TENIOHOCUTENA U
MOHTa)Ka, MaTepuana TpybonpoBoaa, BbICOTbl 3Ta)ka, HaIMYMa UM OTCYTCTBUA CaMOKOMMEeHcaLMM Ha
TEXHUYECKUX DTarXKax.
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Cxembl 9-13. PekoMeHAaaL MM Nno pacctaHoBKe  MOHTa)Xxy CK u HO

Henodbuxwas onopa

il

lf—‘[.

WPaccmarobky cus@okHsx KomneHcamopob
HEOOXOOUMO HaYamb C YCmasobky
HENOGBLXHEX 010D

[Tepexpbimie

— B nepbuyw o4epeds credyem y4umsibams
BLMPLIMBPHHbIE U320k MPYoonpobodn U
npedycrampubams 7-o0pasmsie v -
00DA3HIE KOMIEHCAMOpb!,

7 3max

KOMNEHCAUUO HA HUXHUX IMaXaX

- ooecnequbapm nymem u3zuoa mpyoonpoboda
B mecmax npucoequHerus Kk Mazucmpan.
LIILIHA CaMOKOMPEHCUPLIOUC20CS
mpyoonpoboda Moxem Okime He 0o/ee 12M

| [lpu duamempe cmoska 25MM U MEHbWe
O/IUHA 1118490 CaMOKOMITBHCQUUL OLJeIm He
Mewee (5m (puc.7)

He donee 17 M

[lpu Oonblwer duavempe Cmoska pasmep
/1840 CaMokoMREHCayUY paccyumebaemcs
KaK Z-00pasHeil KOMNBHCAmap, npy 3moM
HANPAIXEHUP HE U32U0 HE GOAXHO
npebeams 80 Mna

Texnodnoise

MEHBWE U,
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[lneyo nodbodky Kk npuogpLy

HenodbuxHas onopa
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b Jhortum_

Ha Bepxrux 3maxax makxe MoXHo
PEALCHOMPEME CaMOKOMIEHCAYUR (pUC.Z)

[Ineqo nodbodku k npudopy Ha ysacmke
CaMOoKoMReHCayuwy, € y4emom abyx 3maxeu
HUXE o/XHO Osimes He Meree 400 M (200mM
Ha 1 3maxecmosk), Ho u He oonee 500mM

2] Unpedengem /iHeuHoe onHerLe
mpyoonpoboda
llpu pacyemax memnepamypHoze YouHeHUS
CmafbHeZ0 mpyoonpoboda Ycnob3yem
papryy:

[ =002 *H*N* (Tmax - Tmin) /k,

ade

[ — YONUHEHLE KOMIEHCUPYEMOZO UHacmKka, MM,
0072 - Ko3ppuyueHm meMrepamypHoo
PACULPEHUS CMany, Mi/m*° (;

H - Bricoma 3maxa M

N - qucso 3maxel Mexaly HenodbuXHemu
onopany Ha KOMREHCUPLENOM (/4acmKke

Tmax - MaKCUMAbHAS MEMIEDAMLDA
mennoHocumens, L

Tmin - memnepamypa cmoska b MoMerm
MOHMOXa MpLYo U GPEIKY KOMAEHCAMAPol (He
Huxe 10 T

k - kop@uyuesm anaca (k=09)
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Henodbuxwas onopa
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LUnbQOHKBIE KOMIEHCOMOPS POIMELGOMCS HO
MPAMOUHEUHOM (4aCmKEe mpyoonpaboda Mexady
HeNnoaBuXHEMY onopamL

PaccmoaHue Mexay HenoaouxHLMY ongpamy
NPUHUMAOM U3 Yciobug 4modkl menioboe
YanuHerue He npebeiwaro S50mm, max kax npu
oorbler HaYeHuY cyecmbenHo Bospacmanm
HAzZPYIKU HA HENOGBUXHLIE 000!

EC/ Ha BepmukaibHoM Cmoske ecimk
ombBembaeHys, mo KoMreHCamap pacnonazaemcs
npumepHo nocepedure (Lm.7)

Ecnu ombBembreHuu Hem, mo KomneHcamap
MpednoYmUme/IbHO. Pacronoxumb 1ad bepxrey
Hernodbuxwau onapod ((n.2)

J) Kamnercamaps! Beidupavmecs 6 coombemcmbuy ©
duanempor mpyoonpoboda, Ha Komapsiy OHY
yomanabmibawmes

4] Konuqecmbo kamnexcamapol onpedengemcs b
abucumocmy om pacvemHozo LoUHEHLS
mpyoonpeboda v KoMneHcupyowey crocooHacmy
n= L/d,
zoe

dl - acebasg komnescupyowas cnocooHoCme Ha
cxamue (U pacmaxesue)

5] flanee npobodumcs pacqem Hazpy3sok Ha
HErogoUXHsIE U Hanpabaswwue onopsl U
ONpECE/IEHUE KPUMUYELKOU G/IUHb! LJHaCImKa
mexay ongpamy. Onpedensemcs ocebas u
Jokobas Hazpysky, bec mpyok ¢ uaongyuey, bec
cmonoa Bodk
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b Jhortum_

Jouue pexkoMeraaulll no MOHMAaxL KomreHoamopat:

1 KomneHcamopsl pasmewaomecs Ha NPSMOAUHEIHOM
WHACMKE MpY0onoobaca MeXal HenooduxHemt
onapam

2 Mexady dbymsa HenocOuXHsIMY ORGpamls MOXEM Db
LCmaxoBAeH Monsko O0UH KOMICHCOMOp,

J [lo ooeur CmopoHar KoMIeHCamapa Heooxoouma
YCMAHOBKA CKOMb3ALUX (ROGBUXHeX] onap. [lpy
PACoNIXEHIY KOMIEHCAMOPa NGT NEDEKDLITUEN,
CKOMB3UUE (ROTBLXHBIES Dnops Ycmarab ubaomes
MOALKG L OOHOU CIMOPOHE, £ GDY20L CINGPOHs posib
HanpasAsuwed angos LZpaem 2ub3aa b nepexgsimu

4. (lepbas cxomb3auwas inodbuxHas) anopa om
KOMAEHCQMEBEA. LYCManabaubaemca Ha paccmogHuy
-4 guarempa mpyos- 1apy YomaHobxe komnexscamapa
00 NEPEKPLITLEY, 2UMb30 § NEpEKELIMLIL MOXE
L2pamey HanpaGaAswLey onopsl Bmopas cko/ib3Auas
lnodbuxHag) onopa onopa- Ha paccmossuy 14-16
duamempol mplds, Mpemsi U ROCAEOYOLLE COZAACHD
ApoeKImY.

5 B kavecmbe ckomm3Isuux [nodbuxHex) onop
CABGYEM APUHUMATE XOMYMOBHE 0rops!
oxbamsibiopwyeza muna

6 o BepmukansHoy YCMaHabKke KoMIescamapa
CIMPENKT KA KODAYCE J0AXHa NoKG3s0ams Oru3
HEIOBUCUME OM HARGABABHUS HOMOKG

7w wanysiy Bpesox Ha cmoskobom mpydonpobode
KOMABHEGMAD CACGYEm pacnonazams NpuMepHo
10CEPEIUHE MEXTY HENGOOUXHeIMY OODAaML, MaK,
SO0 CMELIPHUE MEYOoNpoRooa © kaxooy CmopoHs
KOMNeHCamaopa Oking pasHoMeEpHo, Fcal Boesok Hem
10 KOMICHCAMOED RPEsHoYmumesHO YCmaHobumes nod
Jepxrel HenooouxHaL onopoy
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Lkoms3muas
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ONBS. ”gNZOU HO BepmukansHom
cmoske [Unb3a b MEXImaxHoM
NEOEKILIMUL EAYXUM KaK
Hanpabasiowas onopa
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CxemMma 14. YcTaHOBKa NOABUXKXHbIX (CKONb3ALWWMUX) onop
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Cxema 15. YcTaHOBKA B Y3KUX LUAXTaX HEeNMoABUXXHbIX ONMOP U KOMMNEHCaTOpOB

HenodbuxHas onopa

[lauma nepexosimus

24N
2.4 0N

LunbPosHsIL
KOMPEHCAmap

2.4 N

- —

%..76 ON

Ckanb3auasq
(nodbux+as) ongoa

%..76 ON

Ckone391a9
(nodbuxwas) onopa
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MNpunoyxeHume 3
OCHOBHbIE OLULMBKU, BCTPEYHAIOLLUUNECA B NPOEKTAX

Ha ocHoBe O6pa|.|.l.eHl/Il7I HalWnX KITMEeHTOB Mbl BblOE/TNTN PAL MOBTOPAKOLLNXCH
MPOEKTHbIX oLMBOoK. PaccMOTPUM OCHOBHbIE U OBBACHMM, K KaKUM noTepdam Oad
3aCTpPOMLLMKa 3TO BeAeT.

1§ UcknoYyeHMa NoaoBHbIX OLLMBOK B MPOEKTUPOBAaHKMM 3aBO4, «XOPTYM»
npennaraeT TEXHUUYECKYO MoaaepPyKy. Halluy cneumanmcTbl MHXEeHEepHO-
KOHCTPYKTOPCKOIro oTaena 6ecnnaTHoO KOHCYIbTUPYIOT MO PacCTaHOBKE U
rnoabopy KOMMEeHCaTOPOB, OMNOP B COOTBETCTBUM C TEXHUUYECKMM 3a4aHueM
MpoekKTa 3aKas4yuka.

KrtouyeBbIM ycnoBmeM adpdeKTUBHOM paboTbl KOMMEHCATOPOB ABNAETCA TOYHbIN
pacyeT Harpy3okK 1 rpaMoTHad pacCTaHOBKa KOMMEHCaTOpOoB 1 Ornop.

Owun6b6Ka NnpoeKTUpoBaHus 1
HeBepHbIM pacyeT KOMMeHCMpYtoLLen CMoCOBGHOCTU — CyMMapHoe TernoBoe
YO/IVHEHME y4acTKa NpeBbilaeT JOMYCTUMbIN OCEBOM XO4 KOMMeHcaTopa (ero

CMOCOBHOCTb CXM MaTbCﬂ/paCTq 04l BaTbC‘FI)

Mocnepcreua
- Mnactnyeckaa gedpopmMauma («CMblkaHue» rodpp) Mnm paspbliB cibdoHa
- ObpaszoBaHuMe CBULLA U CTPYM TEN/TIOHOCUTENA MOoA AaBeHNeM

- 3aKNMHKMBaAHME KOMMeHcaTopa C MepeKpbITUeM cedeHna TpyObl

Kak po/mKHo 6bITb
PacueTHoe yaiMHeHne/cxxaTre TpybonpoBoaa He OO/MKHO MPeBbILLaTh

KOMMEHCUPYIOLLYIO CMOCOBHOCTb Ha pacTaXeHue/cxaTre KoMrneHcaTopa.

‘lﬁ'ﬂranmmumﬁﬂﬂwﬂq 43650
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Owun6Ka NPOEeKTUPOBaHUSA 2

YcTaHOBKa CUNbPOHHOIO KOMMEHcaTopa Ha HeMPAMOTMHENHOM

y4acTKe Mexay n0ByMa HenogBU>XHbIMK OnopaMin

Mocnepcreua
- MoTepsa yctonumBocTm TpybonpoBoaa

- Pe3Koe CHMKeHUe pecypca (LUKITMYHOCTU)

Kak po/KHo 6bITb
OceBol CUNbGOHHbBIM KOMMeHcaTop OO/MKEH BbiTb yCTaHOBMEH

Ha I'IpﬂMOJ'Il/IHelZHOM y4dacTKe Mexay OByMa HernoaBM>KXHbIMK OMNMopaMn

HenodBuxnas oropa

Ayis
5 Ho
A /m
i lf_unagtakﬁuﬁ KoMnescomog Xopriah DEK matiayer
+lad J
> ’;
£ 22 300x1400 g f > S s
H—oy2s
A -7/_”_
Q.
+8520

HenodbuxHas onopa

LUne@orkslll KOMeHCamoy Yomanab/mubaemcs mossko Ha
FPAMOMIHCUHOM YHaCMKe MEXGY GOYx HenoGouxHEX onoj.

B25

KomneHcamop cunb@oHHbIl
825

Cm. 36
820x2.8

u32u0
mpuydonpoboda

Kpan wapobou BVR-R
815

Kpax wapobBou BVR-R
820
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Owu6Ka NPOEeKTUpPOBaHUA 3

YcTaHOBKa OBYX HEMOOBUXKHbBIX Orop noapsn 6e3 cnunbGoHHOro KoMneHcaTopa

p
MocnepcTeua

- BO3HMKHOBEHME TeMMePaTYPHbIX HAaMPSYKEHWI BbiLLe Npenena TeKy4ecTn MeTanna
- MpoaonbHbIM U3rMG TPyBbl — NoTepsa NPAMOIUHENHOCTU

- Pa3pblB CBapHbIX LUBOB UK (bﬂaHLl,eBbIX coegMHeHUN
\. J

KaK AO/MKHO 6bITb

Mexxay OBYX HEMOLBWYXHbIX OMOP OOSHKEH OblTb TOIbKO OAMH Cl/IJ'IbeOHHprI KOMMEeHCaTop

HOumAD o mcm 3 8
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Owun6Ka NPOEKTUPOBAHUSA &
OTCcyTCTBME BTOPOM (OrpaHMYMBatoLen) HEMOOBUMXKHOWM OMOPbl Ha y4acTKe

C CVIﬂbeOHHbIM KOMMeHCaToOpOM

Mocnepcreua

- KpuTnyeckoe cxkatue Um pactakeHue cuibdoHa M3-3a HeorpaHMYeHHOro Xo4a
- MoTepsa ycToMUMBOCTM TpybBonpoBoa:

- NoBpexaeHMe 3anopHOM apMaTypbl,

- TPeLMHbI,

- HeoBpPaTUMBbIN M3rM6 Ha TpybonpoBoae,

- CPbIB M 3aKNMMHMBaHWME CKOJTb3ALLIMX OMOpP U Mp.

J
Kak Bo/mKHo 6bITb
OceBOM CUNMbOOHHbBIN KOMMeHcaTop OOMKEH OblTb yCTaHOBMEH
Ha I'IpS:IMOJ'Il/IHelZHOM y4dacCTKe Mexay OByMa HernoaBM>XHbIMK OMNMopaMn
4 3max
+9.960 HenodBuxuas onopa
3 Ay125
LunsgoHnsd koMnescamag
3 smasT]
7960 HenodBuwwas onopa
Ay125
" o LUAs P OHHNL KOMAEHCOMOD
2 Imax |

+4.200] |

B 8133x4 5

1 smax

+0.000

Vg

K menacodMerHukaM HTIT ﬂm [_&/ﬁ? Cim ﬁ‘_'i/ em ﬁm S/ﬂ ad
A HEnoabLxHas onopa

-
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OwWwmn6Ka NPOeKTUPOBaHUA 5

HapyLueHme npaBu/ia «0OMH YH4aCTOK — OOMH KOMIMEHCATOP»

Ve

.

Mocnepcreua

- CKpy4YmMBaHMe, MepeKoc 1 B3aMMHoe paspylleHne cuibdoHOB

- MoTeps yCTOMUYMBOCTM TpybonpoBoaa:

- NoBpeXxaeHme 3anopHoOm apMaTypbl,

- TPEeLWWHDbI,

- HeobpaTMMbIN N3rnMb Ha Tpybonposoae,

- CPpbIB M 3aKNMMHMBaHME CKOJTb3ALLIMX OMOop M Mp

Kak po/mKHO 6bITb

Mexay OABYMS HEMOABUMXKHbIMK OMNOPaMM OOMKeEH 6bITb YCTaHOB/IEH

TOJTbKO oAVH CVIJ'Ibd)OHHbIl;I KOMMeHCcaTop

BIALN
et -

C 33 300x500
G=1670 Gm

nif5

[ 33 300x300

- .
G=1670 Bm 'f
nif5

£ 33 200x50 #20x28

0=1670 Am |

A28 A
[ 33 300x300

G=1670 fm

ni.

F2x28

[ 33 300x500
a=i670 Am

HO. DNZS I
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CEVNCMOKOMIMEHCATOPDI

F'M6kune cemcMmoBcTaBKU U-FLEX - 3T0 cUNbdOHHbIN KOMMeHCcaTop B HepyaBgetollen onnetke. Chepa
MPUMEHEeHUA OaHHOTO MPUChocobneHns: AnnaTaLlMOHHbIe Nepexonbl B MPOTUBOMOMXaPHbIX U
BOLAOMPOBOOHbBIX CUCTEMAX, TYHHENSX, MarnCTpansx, »Xmmblx 4OMax, aAMUHUCTPATUBHbIX U
MPOU3BOACTBEHHbIX MOMELLEHMAX, @ TaKXKe TPYOOMNPOBOAbI, PACMOMOXKEHHbIE B palioHax C
CeMmcMmYeckom akTMBHOCTbIO A0 9 Bannos.

Mopenu rmbkmx cencMoBCTaBOK TOproBou Mmapku hortum

- U-FLEX cepun UWE - naTpy6ku nog npusapky; DN 15-100

- U-FLEX cepuu UTE - c pe3b60BbIM coeiHeHMeM (BHYTpeHHsAa pe3bba); DN 15-40

- U-FLEX cepumn UCG - c pe3bb0BbIM coefiMHEHWEM (Hapy»KHas pe3bba); DN 20-100

- U-FLEX cepumn UFE - c dnaHueBbIM coefinHeHMeM (cBoboaHble dpnaHubl PN16); DN 15-100
- U-FLEX cepuu UCE - mydToBOE (NazoBoe) coeanHeHume; DN 25-100

Llenb npuMeHeHuns

- KOMMeHcaLKWa oceBblX, COBUIOBbIX M YFIOBbIX MepeMelleHnn TpybonpoBoaa, BO3HMKAOLLMX
BCNeACcTBME TEMMEPATYPHbIX MUSMEHEHUIN ero AJTIMHbI, CEMCMUYECKOW aKTUBHOCTU UMK yCaaKM
dyHOaMeHTa 30aHum;

- CHATUE BUBPALIMOHHbBIX HAarpy30K, repMeTn3aLma TpyObonpoBOLOB;

- MpenoTBpalleHMe paspyllueHns n aedopmMaumm TpybonpoBoaos.

£ U-flex: paclumpeHue £ U-flex: cxkatne £+ U-flex: cosur no ocu X

L U-flex: casur no ocu Y Bneso L U-flex: capur noocu Y £ U-flex; casur noocu Z

BMpaso
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I, ] hortum
YcnoBusa KcnnyaTauumun:

pa6oqaq cpefa: BOOa, nap, ras, abiM, Hed)TeI'IpO,EI,yKTbI, arpeccmBHble cpenbl, NMPOOYKTbl numLieBomn
MPOMbIWNEHHOCTU U Op. Ccpedbl;

naBneHme paboyen cpenbl: PN go 25 Bap (CTaHOapTHOro MCNOMTHEHUS);
TeMnepaTypa paboyel cpenbl: 4o 200 °C (CTaHOaPTHOro MCNOMHEeHUS);

OCO6EeHHOCTU KOHCTPYKLUM:

rnbkaqa 4yacTb: MeTannopyKas B OOHOM UK ABYX ONMETKax

TVN NPUCOeAMHEHMS: Mo NpUBapPKy, dnaHueBoe, pe3bboBoe (BHYTPEHHARA; Hapy»KHas)
ycnoBHbIv gnameTp: DN oT 15 go 200 mm

MaTepunanbHoe UcnonHeHue:

MeTannopykas: DN 25-50: HepyaBetoLlas ctanb AlSI 304; DN 65-100: HepyaBetoLwwasa ctanb AlSI
321(aHanor 08X18H10T, 12X18H10T)

npucoegmnHMTENbHAaA YacTb: HepykaBetoLasa cTanb: AlSI 321(aHanor O8XI8H10T, 12X18H10T),
yrnepofuctas ctanb: ctanb 20, 1711C, 0912C

AT
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TexHU4YecKne XxapaKTepucTuku rM6KNX CeMCMOBCTaBOK CTaHAAQPTHOro
ncnonHeHumna

U-FLEX cepuu UWE - naTtpy6ku noa npueapky; DN 15-100

M

HoMuHanbHbIN OsuxeHue | PacctossHue | OnuvHa AnvHa
pyKaBa
AnaMeTp Tpy6bl, Cepusa MaTpy6ok
MM X, Yy Z, MM M, MM H, MM L, MM
UWE-015-100 +50 172 397 330 21,3x2,5
DNI15

UWE-015-200 +100 192 497 430 21,3x2,5
UWE-015-300 +150 242 597 530 21,3x2,5
UWE-020-100 +50 176 471 340 26,9x2,5
DN20 UWE-020-200 +100 196 501 430 26,9x2,5
UWE-020-300 +150 246 601 530 26,9x2,5
UWE-025-100 +50 212 443 350 33,7x2,5
DN25 UWE-025-200 +100 232 533 440 33,7x2,5
UWE-025-300 +150 272 633 540 33,7x2,5

—_—
L npphortum.ru\
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UWE-032-100 +50 252 477 360 42,4X3
DN32 UWE-032-200 +100 252 577 460 42,4X3
UWE-032-300 +150 312 677 560 42,4X3
UWE-040-100 +50 288 508 370 48,3x3
DN4O UWE-040-200 +100 288 628 490 48,3x3
UWE-040-300 *150 348 738 600 48,3x3
UWE-050-100 +50 364 560 380 57x3
DN50 UWE-050-200 100 364 680 500 57x3
UWE-050-300 *150 424 800 620 57x3
UWE-065-100 +50 440 638 410 76,1x3,5
DN65 UWE-065-200 *100 440 768 540 76,1x3,5
UWE-065-300 *150 500 898 670 76,1x3,5
UWE-080-100 +50 516 712 440 89x3,5
DN8O0 UWE-080-200 100 516 842 570 89x3,5
UWE-080-300 150 576 972 700 89x3,5
UWE-100-100 +50 668 831 470 14x3,5
DN100
UWE-100-200 +100 668 1001 640 14x3,5
UWE-100-300 *150 728 151 790 14x3,5

109
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U-FLEX cepuu UTE - c pe3b60BbIM coegnHeHneM (BHYTpeHHAd pe3b6a); DN 15-40

OBwvxeHue

PaccrosiHue

HoOMMHaNbHbINA Anvna
AviameTp Tpy6bl, Cepus pyKaBa Pe3b6a G
MM X, Y, Z, MM M, MM H, MM
L, MM
UTE-015-100 +50 228 397 330
DNI15 UTE-015-200 +100 248 497 430 3/4"
UTE-015-300 +150 298 597 530
UTE-020-100 +50 236 411 340
DN20 UTE-020-200 +100 256 501 430 1
UTE-020-300 +150 306 601 530
UTE-025-100 +50 282 443 350
DN25 UTE-025-200 +100 302 533 440 11/4"
UTE-025-300 +150 342 633 540
UTE-032-100 +50 322 477 360
DN32 UTE-032-200 +100 322 577 460 11/2"
UTE-032-300 +150 382 677 560
UTE-040-100 +50 368 508 370
DN4O UTE-040-200 +100 368 628 490 2"
UTE-040-300 +150 428 738 600

10
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U-FLEX cepuu UCG - c pe3b60BbiM coeanHeHMneM (Hapy)kHaa pe3b6a); DN 20-100

HoMMHanbHbIN Anuna
AMaMeTp Cepus OBuxeHue PaccroaHue | OnuMHa pyKaBa Pe3b6a R
TPY6bI, MM X, Yy Z, MM M, MM H, MM
L, MM
UCG-020-100 +50 256 471 340
DN20 UCG-020-200 +100 276 501 430 3/4"
UCG-020-300 +150 326 601 530
UCG-025-100 +50 292 443 350
DN25 UCG-025-200 +100 312 533 440 1B
UCG-025-300 +150 352 633 540
UCG-032-100 +50 352 477 360
DN32 UCG-032-200 +100 352 577 460 11/4"
UCG-032-300 +150 412 677 560
UCG-040-100 +50 388 508 370
DN4O UCG-040-200 +100 388 628 490 11/2"
UCG-040-300 +150 448 738 600
UCG-050-100 +50 464 560 380
DN50 UCG-050-200 +100 464 680 500 2"
UCG-050-300 +150 524 800 620
UCG-065-100 +50 560 638 410
DNG65 UCG-065-200 +100 560 768 540 21/2"
UCG-065-300 +150 620 898 670
UCG-080-100 +50 636 712 440
DN80 UCG-080-200 +100 636 842 570 3"
UCG-080-300 +150 696 972 700
4" UCG-100-100 +50 838 831 470
DN100 UCG-100-200 +100 838 1001 640 4"
UCG-100-300 +150 898 151 790

m
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U-FLEX cepuu UFE - c pnaHueBbIM coeguHeHUueM (cBobogHble ¢pnaHubl PN16);

DN 15-100

b Jhortum_

53 v 2
3 o
28 z T2 | F3| %3 33 9
8 o o N 02| 5§z | 25 fa) x o 3 N 2
Iz 0 2 [ I Q o
S0 o S > 8 S g T T =l :
b3 = o] ><" © s
(°} g (= a &
Ta
UFE-015-100 +50 292 397 330 95 65 14 8 10 M12
DN15
UFE-015-200 +100 312 497 430 95 65 14 8 10 M12
UFE-015-300 +150 362 597 530 95 65 14 8 10 M12
UFE-020-100 +50 296 411 340 105 75 14 10 10 M12
DN20 UFE-020-200 +100 316 501 430 105 75 14 10 10 M12
UFE-020-300 +150 366 601 530 105 75 14 10 10 M12
UFE-025-100 +50 332 443 350 15 85 14 10 10 M12
DN25 UFE-025-200 +100 352 533 440 15 85 14 10 10 M12
UFE-025-300 +150 392 633 540 n5 85 14 10 10 M12
DN32 UFE-032-100 +50 372 477 360 135 100 18 10 10 M16

12
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UFE-032-200 +100 372 577 460 135 100 18 4 10 10 M16

UFE-032-300 +150 432 677 560 135 100 18 4 10 10 Ml6

UFE-040-100 50 408 508 370 145 110 18 4 10 12 Mi6

DN4O UFE-040-200 100 408 628 490 145 110 18 4 10 12 Mi6

UFE-040-300 +150 468 738 600 145 10 18 4 10 12 Ml6

UFE-050-100 +50 484 560 380 160 125 18 4 12 12 Ml6

DN50 UFE-050-200 +100 484 680 500 160 125 18 4 12 12 Ml6

UFE-050-300 *150 544 800 620 160 125 18 4 12 12 Mi6

UFE-065-100 +50 560 638 410 180 145 18 4 14 14 Mi6

DN65 UFE-065-200 +100 560 768 540 180 145 18 4 14 14 Ml6

UFE-065-300 +150 620 898 670 180 145 18 4 14 14 Ml6

UFE-080-100 +50 636 712 440 195 160 18 4 14 14 Mi6

DN80 UFE-080-200 100 636 842 570 195 160 18 4 14 14 Mi6

UFE-080-300 *150 696 972 700 195 160 18 4 14 14 Mi6

UFE-100-100 50 788 831 470 215 180 18 8 14 14 M16

DN100
UFE-100-200 +100 788 1001 640 215 180 18 8 14 14 M16

UFE-100-300 *150 848 151 790 215 180 18 8 14 14 Mi6

™
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U-FLEX cepuun UCE - MmydpTOBOE (nasoBoe) coeanHeHue; DN 25-100

2200050909 BBBBR)

¥
3
-
-
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) 8
£
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' S
) 8§
1%
€

HoMMHaNbHbI ABmxeHue | PacctosiHue AOnuvHa Anuna
pyKaBa
aAunameTp Cepusda MaTpy6ok
X, ¥, Z, MM M, MM H, MM
Tpy6bl, MM
L, MM
UCE-025-100 +50 332 443 350 33,7x2,5
DN25 UCE-025-200 +100 352 533 440 33,7x2,5
UCE-025-300 +150 392 633 540 33,7x2,5
UCE-032-100 +50 372 477 360 42,4%3
DN32 UCE-032-200 +100 372 577 460 42,4%3
UCE-032-300 +150 432 677 560 42,4%3
UCE-040-100 +50 408 508 370 48,33
DN4O

UCE-040-200 +100 408 628 490 48,33

N4
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UCE-040-300 +150 468 738 600 48,3x3
UCE-050-100 +50 484 560 380 57x3
DN50 UCE-050-200 +100 484 680 500 57x3
UCE-050-300 +150 544 800 620 57x3
UCE-065-100 +50 560 638 410 76,1x3,5
DN65 UCE-065-200 +100 560 768 540 76,1x3,5
UCE-065-300 +150 620 898 670 76,1x3,5
UCE-080-100 +50 636 712 440 89x3,5
DN80 UCE-080-200 +100 636 842 570 89x3,5
UCE-080-300 +150 696 972 700 89x3,5
UCE-100-100 +50 788 831 470 14x3,5
DN100
UCE-100-200 +100 788 1001 640 14x3,5
UCE-100-300 +150 848 151 790 14x3,5
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NMpuMep 3anonHeHus cneuudmnkKaumm

b Jhortum_

HanmMeHoBaHue npoayKuumn

HaunmeHoBaHue
npounsBoauTens

Kon-Bo

DEK multilayer 32-16-50 L285 hortum
MHOrocnomHbIn oceBon KoMneHcaTop DN 32 MM,
PN 16 Bap. OceBow xof; 50 (-40/+10) MM. O6Lan
ONnnHa: 285 mm.

t po +105°C. MaTepuman: cunb@oH, BHYTPEHHWI
3KpPaH: HepXkaBetoLlasa CTasb; 3aLUTHbBIN KOXYX:
antoOMUHMK, NaTPYOKKM Noa NpuBapkKy (42,2x3,2):
yrnepopnucras ctanb ¢ GocPaTHbIM MOKPbLITUEM.

OOO HIMIM «XopTyM»

r. HabepexxHble YenHbl
(Pecnybnuka TaTapcTaH)
8-800-222-61-02

HO.O 40.1 hortum

HenogewmkHaqa onopa anda cmuctem OB hortum
DN40 onga oqHOTPY6BHOM CMCTeMbI: NacTUHa
ornopHas (cT.3) - 4 WT., r’Mnb3a @ 76 (yrnepoauncras
CTanb) - 1 WT., NpokiagKa (MapoHMT) - 2 WT.

OOO HIMM «XopTyM»

r. HabepexxkHblie YenHbl
(Pecny6nuka TaTapcTaH)
8-800-222-61-02

CO M8 15 hortum

MoaBwxHaa onopa (ckonb3dulasa) ans
Tpy6onpoBoaa Ly15, aHkepHble 601Tbl 10x45-50
(M8) (2wT), raka M8 (2wT), pe3bboBas WNnbKa
M8 T00MM (1LLT), XOMYT MeTanamdeckmin M8 1/2" ¢
PEe3VHOBBLIM YMTOTHUTENEM C ABYMS BUHTaMM.

OOO HIMIM «XopTyM»

r. HabepexxHble YenHbl
(Pecny6bnuka TaTapcTaH)
8-800-222-61-02

PM.HO.1.15-40 L500 hortum

MopgBecHas pama ansg HernogBM»KHbIX onop [y15-
40 onga oguHapHoro Tpybornposoaa. PacctoaHve
OT NepeKpbITUa Ao Tpybonposoaa: 500 MM.

OOO HIMIM «XopTyM»

r. HabepexxHblie YenHbl
(Pecny6bnuka TaTapcTaH)
8-800-222-61-02

MaTepwan: nnacTUHbl LBenepbl,pébpa:
yrnepoaucTas ctasnb; ranku,60nTbl,wanbbl: CT1.20
(ow); npoknagkwu: MOH.

Bu6nuorpadusa

1. FOCT P 52857.1— 2007 Cocyabl 1 annapaTtbl. HOpMbl U MeTodbl pacyeTa Ha Mpo4YHOCTb. ObLine
TpeboBaHu4a

2. MaTepuarbl B MalWMHOCTPOeHWM [TeKcT] : Bbibop v nprMeHeHMe : CnpaBoYHuK : B 5./ Mopg o6Lw. pea.
3acny)X. Oedr. Haykm u TexHukn PCOCP pg-pa TexH. Hayk npod. WN. B. Kygpsasuea. - Mockea :
MaLllmHocTpoeHue, 1967-1969. - 5T.,; 22 cm.

3. IHTeHCcudMKaLmMd TennoobMeHa B MChapuTenax XonoannbHbix MatumH / [A. A. ForonuH, I'. H. JaHunosa,
B. M. AzapckoB, H. M. MegHukoBal; Mog pea. A. A. ForonuHa. - MockBa : J1er. 1 nuL. NpoM-CTb, 1982. - 223
c.:un.; 22 cm,; ISBN B nep. (B nep.) : 90 k.

4. BeegeHue B Teoputo ynpyroctu [TekcT] : Onsa UHxeHepoB U ¢usmkos / P. B. Caycsenn ; Mep. co 2-ro
aHrn. n3g. W. E. CaxapoBa. - MockBa : ocC. n3a-Bo MHOCTP. IUT., 1948 (/1. : Tun. "MeyaT. oBop"). - 676 C. . 4epT,;
20 c™m

5. CI 41-102-98 [poeKTUpoBaHMe W MOHTa) TpybonposBoaoB cucteM OB C MCMOb30BaHWEM
MeTannononMMepHbIX (MeTanIonnacTMKoBbIX) TPY6

6. CIl 40-102-2000 [lpoekTupoBaHMe U MOHTaXX TPybOMPOBOOOB CUCTEM BOOOCHABXeHUa 1
KaHanmMsaumm n3 nonmmepHbolx Matepuanos. ObLime TpeboBaHUA

7. CnpaBoOYHUK NPOEKTUPOBLLMKA. [poeKTupoBaHue Tennosbix ceten / Mop pen. MHX. A. A. Hukonaesa. -
MockBa: Ctpomnmagar, 1965. - 361 c.

™
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OBbBEKTDbI, rAE YCTAHOBJIEHO OBOPYAJOBAHUE HORTUM

r. MockBa, busHec-LeHTP «Moscow Towersy r. Mocksa, XK «The LAKE»

r. Mocksa, XK «FORIVER» r. Mocksa, XK TopHILLS

i
]
Ui

s -~

r. Mocksa, XK «MeTpornoAmsy r. Mocksa, XK "Pycmy-KaHTEMMPOBCKUI'"
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r. Mocksa, XK «PecTtmanb MNapky r. Mockea, XK «CupeHesbin MNMapky

r. Mepmsb, XK «iLoven
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r. KpacHoaap, XK «Ckaska 'paan

r. Camapa, XK «Hosas Camapan

r. Camapa, XK «Maxoso Mapk» r. Camapa, XK «KOxHbIM ropoan

119
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r. Camapa, XK «Xeag6osan

r. Camapa, XK «Boarapbn

e

/== =
'
»

r. Camapa, XK «3eAeHbIM KBAPTAAY

r. Camapa, XK «PeBoAoLLMOHHOM
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OcTeperantecb nogaenok!

KAK OT/INMNTb KOMIEHCATOP
OPUTUHAN UTN NOAAENTKA?

1

2 KAXXAbIA KOMMNEHCATOP UMEET
MAPKNPOBKY C OBO3HAYEHUAMMU

e TWM KOMMEHcaTopPa;
e YCIOBHbIN OMaMeTp;

e [aBfeHue U BenYMHa Xoaa;

o [O/IMHQ;

e yKasaHa ToproBada Mapka «hortumny;

® YKa3aH BHYTPEHHUMN CEPUMNHDbINA HOMEP, KOTOPbIN O0JIHKEH
' COBMapaTh C MpumnaraeMbiM K koMmneHcaTopy MC. )

YBaykaembie KITMeHTbI 1 rnapTHepPbI!

O6pOLLlOEM BaLwe BHNMMQAHWe, YTO HQ PbIHKe MNOABUN/INCb KOMIMAHWN, rNpo4garLme CBOK MNpoayKUMKo rnog

BUMOOM KOMMeHcaTopos hortum. ByabTe 64uTes1bHbI!

Kak oT/1m4uTb opuriHaa 1 06e30nacuTb cebs:

1. YT06bI 6bITb YyBEepPeHHbIM B OPUMMHA/IbHOCTH, [MPHUOOPETANTE MNPOAYKUMIO Y eAMHCTBEHHOro
opurUManbHOro ANCTPMOBOTOPA 3aBoAA n3rotToBuTesna: OO0 "KomneHcarop" (MIHH 7722466900)
npeacrasnaet nHTepecbl 000 HIM "Xoptym" (MIHH 1650306710).

2. O6paLLaniTe BHUMAHWE HO MAPKUPOBKY M30E/NS.

3. Bceraa 3anpalumBamvite CepTUOUKATLI HA MPOAYKLUMIO.

4. He cobnasHauTech Nogo3puUTeIbHO HU3KUMU LLeHaMU B MHTepHeTE.

5. Tpu nobbix COMHEHUAX 3BOHUTE HA HALLY ropsqyro vHWi0: 8-800-222-61-02. Mbl [TOMOXKEM

rnpoBepunTb ripogaBLa v rnoags/iIMHHOCTb U34eTTNA.

Hawa npoayKumsa 3aLmLieHa aBTOPCKUM MpaBOM. Mbl aKTUBHO 6opemMcs C noaaenkamu u eynem
6/1arogapHbl 30 MHPOPMALIMIO O He4OHPOCOBECTHbLIX MPOAABLIAX, YTOOb! 3ALUNTUTE NOTPE6UTEIEMN.

Bbl6uparite 6e30rnacHoCTb. Boi6buparite opuriaHasl.

o L}
Y3HanTe 6onblue: . .
oTCKaHupynTe QR-KOO, et

MMM HAXKMUTE Ha Hero,
UTOObI MEPEenTN Ha CanT E

—_—
L npphortum.ru\
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MpurnawaeM NPoeKTUPOBLUMKOB K COTPYAHMUYECTBY U NapTHepCcTBy!

YBaxxaembie rnpoeKTUpPOBLLNKN!

KnoyeBbiM ycnoBuem 3¢PeKkTnBHON paboTbl TPYOONPOBOAHbLIX CUCTEM SABISETCH TOYHbIN
pacyeT HArpy3oK v rPAMOTHAS PACCTAHOBKA KOMIMEHCATOPOB M orop. VHxeHepbl «XopTym» Bceraa
roToBbl 6ecrn/iaTHO [MPOKOHCY/IbTMPOBATL BAC MO nogbopy v CxemMe PACCTAHOBKU CUTbGOHHbBIX
KOMMeHCATOPOB, Orop Mo4 3a4Aa4M BALUEro MpoeKTa. [MpocTo HanpaBbTe HOM TEXHUYecKoe 3a4aHue, 1

Mbl MTOMOXXeM C pacyHeTamMu.

MoyeMy HaM [OBEPSIIOT MPOEKTUPOBLUNKN U MPOMBbILLUNTeHHUKN?
- Pa6oTaeM fgaxke ¢ 30HAMM BbICOKOM CEMCMMYECKOM QKTUBHOCTMU.

- Camum ,OG3pC76C7TbIBGGM nriponsBoanM — HeceM MOJIHYyHO OTBETCTBEHHOCTb 3Q KQ4YeCTBO.

Oka3sbiBaeM BECIT/TATHO ycnyruv HALWWUM K/INeHTAaMm:

- [Mpounsseném pacHeTbl MAPAMETPOB U MPOYHOCTHbLIX XQPAKTEPUCTUK

- [MpoBepurM PACCTAHOBKY CHUTbGOHHbBIX KOMMEHCATOPOB M HEMOABUXKHbIX OMOP
- [MpenocTaBmMM cxembl M PEKOMEHAALMMN 10 YCTAHOBKE

- Onpegenvm Heo6XoAMMOe KOJTMYECTBO KOMMEHCATOPOB B MPOEKTe

. I70ﬂ6epeM N1 CKOHCTPYyVpyeM KOMIMNeHCATOPbI MNo Tex. 3a4AHNIO KTMeHTA

Ecnn Hawm Mogesnn noaxodsT noA BdlW MPOeKT - AaBaiiTe o6bcyauM B3dMMOBbIrogHoe
COTpPYAHUYECTBO:
- ocTaBbTe 3a9BKy B WhatsApp, Max unun Telegram;

- MO3BOHUNUTE HOM W1 HAMNPABbTEe 3AripoC HA rNoYTy.

OOO HIMM "XOPTYM* (MHH 1650306710)
Poccumnckaa ®epepaumnq, Pecnybnmka TaTapcTaH,

ropopa HabepexHble YenHbl, Npoesn Toseneul, 3gaHme 11

OTpen npofdaxk: 8-800-222-61-02
TexHnueckaa nogoepxxka: 8-800-222-06-82

sale@npphortum.ru

www.npphortum.ru

L npphortum.ru )
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and 3AMETOK
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