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PEKOMEHAOALUUU NO NPOEKTUPOBAHUIO N MOHTAXXY

1. BBeaeHue

PaboTa TpyboMnpoBOOOB CUCTEM OTOMMIEHUSA, TEMNIOCHAOKEHMA M BOOOCHAOKEHUA COMpsXKeHa C
TeMnepaTypHbIMU KonebaHMAMM, BbiI3BaHHbIMU BHELLHUMW BO3OENCTBUAMU U USMEHEHUAMMU pPexkmnMa
paboTbl TEMTOBOM UMM BOOOMNPOBOAHOM ceTu. B pe3yrbTate 3Tux KonebaHu TpybonpoBon naMeHsaeT
CBOM NTMHEMHble pa3Mepbl B OCEBOM HarnpaBieHun.

CUNbPOHHbBIN KOMMEeHcaTop ABNAETCA HEeOTbeMIEMOM YacTbio TPyBOMPOBOAHbIX CUCTEM, BK/IO4Yas
cucTeMbl OB, ropa4ero 1 XoNoAHOro BogocHabykeHMdA. OH KOMMeHCHpyeT TeMrnepaTypHble gedopmManmm
M BMBpaLMK, NpenoTBpallasd BOIHUKHOBEHNE U3BbITOYHbIX MEXaHUYECKMX HaMPAXeHUN B aeMeHTax
Tpy6onpoBoaa.

B HacToALLMX peKoMeHOaLMAX B KavyecTBe NpurMepa paccMmaTpuaeTca npoaykuma OO0 HIM «XopTyM»
OJ19 BHYTPEHHUX MHXXEHEPHbIX CUCTEM:

- CUNbPOHHbIE KOMMEHCcaToPbl;

- HEeMNoABUXKHble OMNopsbl;

- MOABECHbIE PaMbl;

- MOABUKHbIE (CKOMb3SLLME) ONOPbI.

2. O6nactb NpUMeHeHunsa

HacTosalwmne pekoMeHOaUmMy pacrnpoCcTpaHATCS Ha:
- cuNb®OHHbIE KOMMEHCATOPbIl, MpeAHa3Ha4YeHHble ONS KOMMeHcaunn TeMnepaTypHbix gedopMaumi
TPy©OonpPOBOAOB BHYTPEHHMX MHXEHEPHbBIX CUCTEM YKMITbIX M OBLLECTBEHHbIX 34aHWNI,;
- HenoABMXXHble Oropbl, OrpaHu4YMBalOLLIME MepeMelleHna TpybornpoBoaa MpPW MUCMOMb30BaHUM
CUNbPOHHOro KOMMEeHCcaTopa;
- TMOABECHble paMbl, MNpegHa3HayeHHble 79 YCTAaHOBKWM HEMOOBWMXKHbLIX OMOp U  CUAbOOHHbIX
KoMrMeHcaTopoB Ha Tpybonposoaax cuctem OB, FBC, XBC, XC u TC;
- noOBWyKHble (Ckonb3dwiMe) onopbl, obecrneudmBatolMe COXPaHEeHUWe COOCHOCTU U JIMHEeWHoe
HanpaBfeHWe NepemMeLLeHUn TpybonpoBoaa Npu pabtoTte cMNbGOHHOro KOMMeHcaTopa.
HacTroqalwme pekoMeHOaUMM pacrnpoCcTPaHAOTCH Ha NPOEKTUPOBaHME BHYTPEHHMX cuctemM OB,
BC, XBC, XC un TC, peKkoHCTpyMpyeMbIX UMK MOABEPratoLLUMXCH KanuTallbHOMY PEMOHTY 3AaHUGX,
BK/toUas obLlecTBeHHble, MHOMOGYHKLUMOHaNbHble M 34aHNA C OOHUM GYHKLMOHaNbHbBIM Ha3Ha4YeHMeM.
HacToqalme peKkoMeHOaUnmM He pacnpoCTpaHAaTCa Ha CUCTEMbI BHYTpeHHero TC, XC, OB, '/BC un
XBC 3alMTHbIX COOPYXKEHUIN FPaXKOdaHCKOM OBOPOHbI; COOPYXEHUM, MpeaHasHa4YeHHbIX anga paboT ¢
PagMoOaKTUBHbBIMKU BeLLeCTBaMM, UCTOYHUKAMM MOHU3UPYIOLMX U3NYyYEHUN;, OOBbEKTOB MOA3EMHbIX
ropHbIX PaboT M MOMELLEeHUM, B KOTOPbIX MPOM3BOAATCH, XPaHATCA UMM NPUMEHSIOTCH B3pbiBYaTble
BEeLLEeCTBa; CreumanbHbIX HarpeBatoLWmx, OXaXK4aloLWMxX 1 0B6ecnblINBaOLWMX YCTAaHOBOK M YCTPOMCTB
OJ191 TEXHOMOMMYECKOro U 3MeKTPOTEXHUYECKOTro 060opyAoBaHUA; acrnmpaumm, NMHEBMOTPaHCHopTa M
nblnerasoynaneHmns oT TeXHOMOrMYeckoro obopynoBaHWs WM MbITECOCHbIX YCTAHOBOK; Ha 34aHUa U
MOMELLEHWNA CENbCKOXO3AMCTBEHHOIO U MPOU3BOACTBEHHOINO Ha3HAYeHMs, B KOTOPbIX MapaMeTpbl
MWKPOKIMMAaTa 1 BO3AYXOO0OMeH 3aatoTca TEXHOOMMUYECKMMU TPeBOBaHUSAMM, @ TaKKe Ha 34aHusd r
COOPYXKEeHMA, OTHOCALLMECH B COOTBETCTBUM ¢ DefepanbHbiM 3aKOHOM OT 29 fekabpa 2004 r. N 190-D3

"TpapocTpouTenbHbIN Kogekc Poccuinckom Penepaumn” K ocobo ornacHbIM obbekTaM.
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3. HopMaTuBHbIe CCbIJTIKU

B HacToALLMX peKoMeHOaLUMAX NCMONb30BaHbl HOPMAaTUBHbIE CCbISTKU Ha cnefyoLlme JOKYMEHTbI:

[OCT 3262-75 «Tpy6bl CTanbHble BOOOra3onpoBoaHble. TeXHMYecKre yCroBms»,

FOCT 8732-78 «Tpy6bl cTarbHble 6eClIoBHble ropadeaedopMmnpoBaHHbIe;

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

[OCT 32935-2014 «KoMneHcaTopbl CUIbPOHHbIE MeTanmuyeckme ansa tennosbix ceten. Obuime
TEXHUYECKME YCITOBUS»;

FOCT 10704-91 «Tpy6bl CTanbHble 31eKTPOCBaPHbIE MPSAMOLLOBHbIEY.

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

CIn 7.13130.2013 «OTOoMnneHune, BEeHTUNAaUMa M KOHOMUMOHMPOBaHME. TpeboBaHMA MOXapHOM
6e3onacHocTU (c naMmeHeHnamMm 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 «CHwIM 2.04.01-85* BHYTpPEHHMI BOOOMNPOBOA M KaHanmM3auna 3gaHum,

CIM 60.13330.2020 «CHMKI1 41-01-2003 OTONMEHUNE, BEHTUNAUMNA M KOHONLMOHNPOBAHME BO34YyXa,

CINM 73.13330.2016 «BHYTpeHHMe CaHUTAapPHO-TEXHUYECKMNE CUCTEMbI 30aHUMNY;

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

CIM 253.1325800.2016 «/H>KeHepHble CUCTEMBbI BbICOTHbIX 30aHWN».

4. TepMUHbI U onpeaeneHus, ycnoBHble COKpaLleHUs!

4.1 B HacTodaWmMX pekoMeHaaumax npuMeHeHbl TepMuHbl 1 onpegeneHma NOCT 22270, TOCT 32935, CI1
7.13130, CM 30.13330, CMN 60.13330, CI113113330.
4.2 B HacToALWMX peKoOMeHOauUmMax NMpUMeHeHbl cnefytoLme cokpaLlleHua:
BBP — BepoAaTHOCTb 6e30TKazHoW 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 BogocHabxkeHue;
XC — xonofocHabKeHue;

3 — 3KcnnyaTauMOHHbIe AOKYMEHTbI.
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5. O6LWwme nonoXeHusd

1. Oedopmaumm B TpybonpoBOoOax BHYTPEHHUX WHXXEHEPHbIX CUCTEM BO3HWKAOT BCAeacTBUE
N3MEHEHUA TeMNnepaTypPbl BHYTPEHHEN M BHELLHEN Cpefbl, a TakXe Mo BANAHUEM BHELIHUX GaKTOPOB,
MOroAHbIX YCNOBUMN U OPYTMX MPUYUH.

2. CNbdOHHbBIN KOMMEeHcaTop npuMeHaeTca B cuctemMax TC, XC, OB, NBC, XBC v npendarcTByeT
BO3HWKHOBEHMIO MOBbILLIEHHbIX MexaHWYeCKMX HamnpshkeHun sneMeHToB TpybornpoBoaa BcieacTBue
TeMmnepaTypPHbIX U3BMEHEHWM MX TUHEMNHbIX Pa3MepOB.

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

4. TlpU HEBO3MOXHOCTM MUCMOMb30BaHMA CaMOKOMMeEHcaumm TpybonpoBOOOB PEKOMEHOYETCH
npenycMaTpuBaTb  CUMbPOHHbIE  KOMMEHCATopPbl B COYETAHMKWM C  TMOABMXKHLIMK  OMOpPaMMu,
UCKIoYatoWmMMy 60KoBOe nepemelleHre Tpyb B MecTe Ux yCTaHOBKM.

5. CunbdoHHble KOMMEeHcaTopbl [ONA BHYTPEHHUX WHXXEHEPHbIX CUCTEM U3  MEeTaTIMYECKMX
TpybonpoBOAOB, YCTaHaB/IMBaeMble B MecTax O6LLero nonb3oBaHWs, 4O/MKHbI OCHALWATbCA BHELUHUM
3aLUUTHBIM  KOXXYXOM. KOHCTPYKLUMA KOMMEeHcaTopa AOo/MKHa obecrnedmBaTb OTBOA KOHOEHcaTa U3
MPOCTPaHCTBa MEXAY KOXXYXOM U CUAbOOHOM UM AO/MKHA CBOAUTb K MUHMMYMY BEPOATHOCTb NMOMagaHua
rnof KOXyX CbIMy4YMX MaTepuanoB, CTPOUTENbHOW MbiiM U MOCTOPOHHUX MNpPeaMeToB, CMOCOOHbIX
noBpeanTb CUMbdOH, 3ab6/10KMPOBaTb CKAaTUE U PaCTaXKeHWEe KOMMNEHCaTopa WM Bbi3BaTb MOCTOPOHHME
LLYMbI MPW 3KCMyaTaumm.

6. Mpn MOHTaXXe KOMMEHCATOPOB B 3aKPbITbIX CTPOUTENbHbIX LWaxTax [OO/MKHbl YCTaHaBAMBATbCA
CMOTpPOBbIE MtoYKKM, ObecnedmnBatoLLMe OCMOTP M 3aMeHy KOMMeHcaTopa.

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

8. [1ng KOMMEeHCaTOpOB, YCTaHaBIMBAEMbIX B 3aKPbITbIX CTPOUTENbHbIX LUaxTaX, HallMyimne BHELUHEero
3aLUMTHOMO KOXYXa He 0653aTeflbHO, HO peKkoMeHayeTcs.

9. MUHMManbHaa TeMnepaTypa MOHTa)ka CUNbGOHHOTO KoMMeHcaTopa Ha CTalbHbIX TPyOGonpoBoAax
OOMKHa BblTb He HMKe -10 °C. BO3MOXeH MOHTaXK Npu 6oree HU3KUX TemMnepaTypax Mpu Haaudmm
pekoMeHOauMm  npowusBoauTenen  Tpyo, GUTUHIOB W KOMMEHCATOPOB, MNOATBEPXAEHHbIX
aKKpeaMToBaHHbIMKW NabopaTopuaMK, OOMYLIEHHbIMW K OCYLLUECTBMEHUIO TakoW OeAaTeNbHOCTU B
nopsake, yCTaHOB/EHHOM [OENCTBYIOWMM 3akoHoOaTeNnbcTBOM Poccuimckon ®epepauunn. MNpumep
pacyeTa KOMMeHcauMy Npu U3MeHeHUM TeMmnepaTypbl MOHTaXka cM. B [NpunoxxeHmnm X.

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 MilaHUpPyeTCs YCTaHOBKA KOMMEHCaTOPOB.

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

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

- N9 KOMMEHcaTopoB / ycTponcTs cuctem XBC - He MeHee 50 nerT.

12. BBP cunbdoOHHOrO KOMMeHcaTopa MpW OCEBOM XO4e MpuW OKaTUWM OO/HKHA COOTBETCTBOBATb
TpeboBaHMaMm TOCT 1 NoATBEPXKOATbCA MPOTOKOMAaMU UCTbITaHUM B aKKpeauToBaHHOM nabopaTopuu.
OOO HIMM «XopTyM» pekoMeHOyeT paccMaTpUBaTb rpadalmio HapaboTkmM koMreHcaTopa 13 FTOCT 32935.

(C™m. npunoxkeHue E).

—
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13. CUMbGOHHbBIM KOMMEHCATOP Pa3MeLLlaeTcs Ha MPSMOSIMHEMHOM YUYacTKe Mexkay HernoaBu»KHbIMU
ornopamu.

14. TIpU UCMOMb30BaHUK CUTbGOHHbIX KOMMAEHCAaTOPOB TEMMOBbIX YAMHEHMM Ha ydacTke TpybonpoBoaa

He OOMyCKakTCA nonepeYyHbix I'IepeMeLLl.eHl/Il;l, YIrmoBbIX N CKPpy4YMBakOLWKMX Harlpq»(eHvM.

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

5 5 z

f s

[ e 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. 6],

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.

KomneHcaTtop HIMM «XopTyM» MMEET MHOMOCIOMHbIN CUbPOH M3 HEPXKABEIOLLLEW CTalM C BbICOKOMN
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‘IVIBaeMbII?I Ha

CUNbPOH ON19 CoOeAMHEHUSA C MexaHM3MaMu, TpybonpoBodamm, annapatamMu. (CM. puc. 6.1, mosmumsa 2.)
KOHCprKLI,MF! KOMMeHCaTopa hortum wucktoYaeT BO3MOXXHOCTb CKOM/IEHUA BO BHYTPEHHUNX

MonocTax naTpybkoB  KOMMEHcaTopa MHOPOAOHbLIX 4YacTuy —(nNpumecen), codepXKallmMxca B

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

yrnepoomnctbiMn N Hep>XaBetoWMMM HaKOHEYHMKaMK, COOTBETCTBYOLLIMX COBPpeEMEeHHbIM HOPMaTUBHbIM

TpeboBaHMAM.

6.3. BHyTpeHHUMN 3KpaH

BHYTPEHHMIA 3KpaH (anbTepHaTMBHblE HaWMMEHOBaAHUA: HanpaBAalowasa rMab3a, HamnpaBAaoLLMNA
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 MNpUCOeAMHUTENbHbIM MaTpybkaM, COBEPLUALWMA BO BpeMs caTua W
PacTaKEHUA KOMMEeHcaTopa oceBble MNepeMelleHMs U BbIMOMHAKWMA 3aWUTHYO QYHKLUMIO U, B
3aBUCMMOCTU OT KOHCTPYKTMBHOIO WCMOMIHEHUS, BbIMOMHAOLMNM  CTAaBUNU3UNPYIOLLYIO  DYHKLMIO
KoMmneHcaTopa. (CM. puc. 6.1, no3numa 3.)

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

30.13330.2020.

npphortum.com)
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B KOHCTPYKLUMKM KOMMEHCAaTOPOB hortum BHYTPEHHUIN 3KpaH 3alMuliaeT chibdoH OT MexaHUYeCKMX
MOBPEXOEHWN, BbI3BaHHbLIX MOMadaHMeM TMOCTOPOHHUX MpeoMeToB W TBEPAbIX YacTul, B
TpaHCropTMpyeMon cpefe BHYTPb rodp, a Takke OT TePMUYECKMX MOBPexOeHUM, Harnpumep, oT
MPOYXOroB  MCKPaMM CBapKM BO BPEeMA MOHTaXka. Tefeckonmyeckasd KOHCTPYKLMSA 3KpaHa
npenoTBpallaeT CKBO3HYIO KOPPO3MIo NaTpybKa, BO3HUKAKLLYIO M3-3a Pa3HOCTU MOTeHLMaNos B 30He

KOHTaKTa pa3HOPOOHbIX MeTaslJ10B

6.4. KoXyx

Ko)yx (anbTepHaTMBHble HAMMEHOBAHUA: BHELUHUM 3KPaH, 3alMTHbBIA KOXYX) - KOHCTPYKTUBHbIN
3/1EMEHT KOMMEHCAaTopa, 3aKkperyeHHbIM Ha MPpUCcoedMHUTENbHOM naTpybKe/maTpy6bKax CHapyXu,
BbIMOMHAOLWMA  3aLUMTHYKO OOYHKLUMUIO W OOMONHUTENbHO, B 3aBUCUMMOCTM OT KOHCTPYKTUBHOIO
MCTMOMTHEHWS, BbIMOMHAOLLMI CTabUIN3NPYIOLLYIO GYHKUMIO KOMMeHcaTopa. (CM. prc. 6.1, no3numa 4.)
Koyx oT HIMM «XopTyM» M3roTaBMBaeTCad W3 HepykaBelllel cTanv Wnu  antoMuHug,
obecrneumBaeT HadéXHyO 3alUMTy CUbdOHA OT BHELUHUX MeXaHU4YeCKMX BO3OEMNCTBUM, MpuOaéT
M30ennio NpUBNeKaTebHbIN BHELLHWM BUO M CNOCOBCTBYET NPOONIEHMIO CPOKA Cly»Obl KOMMeHcaTopa.
KOHCTPYKLUMA KOXKyXa peanmsoBaHa 6e3 KpyrHbIX TeXHOMOrM4YecKMx 3a30poB ANd C/MBa
KOHOeHcaTa, YTO MCK/oUYaeT BEepOATHOCTb MonafaHua Mnod Hero Mycopa, Mbifik, KpacoK M ApYyrux
MOCTOPOHHMX MpeaMeToB. Bonee TOro, KOHCTPYKTMBHOE WCMOMHEHME KOXyxa [OOMOMHUTENbHO

BbIMOJTHAET beHKLI,VHO orpaHn4ynTend Xoda Ha pacTtdaxXeHne n cxatme.

6.5. OrpaHunyuTesnib 0CeBOoro xoaa

OrpaHuUuUTeNlb OCeBOro xoga (aslbTepHaTMBHbIE HAMMEHOBAHWA: OrpaHuuyMTenbHas apmatypa) -
apMaTypa, orpaHuuYMBaloLLlad OCeBble MepeMelleHna MPUCOedUHUTENBHOW apMaTypbl CUMbPOHHOIO
KOMMeHcaTopa OT BO34eNCTBUS BHYTPEHHErO UM BHELLIHEro AaBneHnsa Ha CUTbOOH.

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

OceBoW XxoA NPU PacTsHXKeHUU KOMMEHcaTopa - 3HaYeHre onyCTUMon aedopMaLmm Mpu pacTaeHnm
KOMMeHcaTopa B OCEBOM HarpaBfeHWM OTHOCUTENbHO HEeMTPanbHOro MOMOXEHUdA, OeKnapupyemMoe

N3rotoBUTENEM.

npphortum.com
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B  KOHCTpyKUMM  KoMMeHcaTopa OOO HIIM  «XopTyM»  MNpeaycMOTPEHbl  OrpaHu4YuTenu,
npenoTBpaLlatolme N36bITOYHOE PacTKeHUe UM CXKaTUe KOMMeHcaTopa BHE aMMNUTYAbl OMYCTUMbIX
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
UAN  UUMKIIUYECKU U3MEHSIOWENCa Harpy3Ku, YCTaHOB/IEHHOW M3roToBUTENeM, 3a cyeT npouecca
ctabunusaumm  cunbdoHa  INEMEHTOM UM 2MIeMeHTaMM  KOMMEeHCcaTopa,  BbIMOMHAOWMMMU
CTabUNN3NPYIOLLYIO YHKLMIO.

B koMneHcaTopax HIMM «XopTyM» MpUMEHEHbl YNyJlleHHble TexXHUYeckue peleHua B
KOHCTPYKLMMK, KOTOPbIE WUCKIOYAOT BO3MOXHOCTb BO3HWMKHOBEHUA BPEOHOrO 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 GYHKLUMOHUpPOBaHME CUIbdOoHa MO BCeW ero ANUHe, YTO 3HaYUTETbHO

YBETMYNBAET €ro Pecypc U CPOK Cry»Obl.

npphortum.com

12



b Jhortum_

7. OCHOBHbIE AlaHHbIe ANng non60pa cnnbdOHHOro KOMMNeHcaTopa
OcHOBHble faHHble g noabopa cnMbPOHHOIo KoMMneHcaTopa:
1. OcHOBHbIe NapaMeTpbl CUCTEMDI:
e YcnoBHbIM gnameTp (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 OkpyXatoLlada cpefa: TeMnepaTtypa, CEMCMUYHOCTb, HalTM4YMe arpeccuBHbIX 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,

HeoBXoOMMOCTb MPeaBapUTENIbHOMO PaCTIKEHUA/CKaTUA.

e Pecypc: TpebyeMbl CPOK Cy»K6bl UK KONUYECTBO Paboumnx LIMKIIOB.
e Crnieumdukaumm: ceBepHoe UCHoNHeHWe AONa paboTbl B YCMNOBUSAX HUIKUX Temrepatyp,
cooTBeTcTBMe [OCT.
TexHMnYecKMe XapaKTepPUCTUKKM CTaHOAPTHbIX KoMneHcaTopoB OOO HIMM «XopTyM» OAa BHYTPEHHMX
NHXXEHEPHbIX CUCTEM NpeacTaBfeHbl B [MpunoxxeHnn 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 KOMMEeHCaToOpOB A1 BHYTPE€HHUX NHXEeHEePHbIX 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 CTAabUNN3NPYIOLLKMMU KOMbLL@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 MyCOpPa W Mbln Mexay rodp cunbdoHa.
- CrabunusmpytoliMe Kombla (BTYNKM) 3alluLLaloT
CUNbGOH OT M3rMbaHKUA, OCYLLIECTB/IAIOT PAaBHOMEPHYO

paboTy cunbdoHa, YBENUUMBAIOT PEeCcypc U CPOK

7~ B
( npphortum.com/\;
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CNY>KObl, 3alWMWaoT  CcUNbdoH OT BHELWHero u
BHYTPEHHEro KOHTaKTa C 3alUUTHbIM  KOXXYXOM U
BHYTPEHHUM 3KPaHOM, 3HAYUTENbHO CHMYKAIOT LWYM 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 cUbdOHa BO BPEMSA 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, CBEPVB HaMpaB/eHMe 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
BO30eMNCTBUA pabouel cpefbl, MPOXOroB BHyTpeHHeMN
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 NpeaycMaTpmMBaTbea
OTBEPCTUA (3a30pbl) ANG yOaneHMa KOHOeHcaTa Mexkay

KOXYXOM U CUTbDOHOM.

14
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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 HanpaBieHusa 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 BaHHOW KOHCTPYKLWM CTabUAN3UPYIOLLYIO GYHKLIUIO
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 cpepe, 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, CBEPUB HarpaBneHWe 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

ﬂpMMeHeHI/Ie 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 CIOMHOCTM CUIbOHa —
BO3pacTaeT »XEeCTKOCTb CUMNbdOoHa, YTO MNPUBEAET K

YBEIMYEHMIO Harpy3oK Ha HeMoaBMXXHble Onopbl.

15
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Hapuxsid CmoguAuzamap CLne@ong

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

BHympeHHit Cmaoun3amag Cufb@oHa

),

L

Puc. 8.2. CxeMa cnbdOHHOIro KoMreHcaTopa

C BHYTPEHHNM CTa6l/U'Il/I3aTOpOM CVIJ'IbeOHa N 3alLIMTHbIM KOXXYXOM

BHympeHHII Cmasuau3amop Cuab@oHa

Puc. 8.3. CxeMa cMNbPOHHOIro KOMMeHcaTopa

C BHYTPEHHWM CTabuUnM3aTopoM CUibGOHa M Be3 3aLLUMTHOTO KOXKYXa
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9. MapKupoBKa cU/ibpOHHbIX KOMMNEHCaTOpOB

MapKMpoBKa KOMMeHcaTopa pa3MellaeTca B MecTe, OOCTYNMHOM ang obo3peHumsa. KomneHcaTopbl
OOJKHbI MMETb AOMTOBEYHYO U XOPOLLO Pa3INyYMMYIO MapKMPOBKY, BKTIOHAIOLLLYHO:

- ycrioBHoe 0603HaueHmne U/Mnm HanMeHoBaHMe ModeNn KOMMeHcaTopa;

- 3HayeHume DN;

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

- MOJIHbIV OCEBOW XO4 KOMMEHCaTopa;

- 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 — A9 U3genum, npegHasHayveHHbIX 479 OQHOCTOPOHHEro HanpasieHUa NMPOBOAVMOM
cpeabl.

Mpoaykumsa HIMM «XopTyM» MMeeT OTNIMYUTENbHYIO MapKMPOBKY C YKa3aHMEM TOProBOro 3Haka
hortum u”“ wWoeHTUOMKALUMOHHOIO HOMepa wum3denvsa. MapKMpoBKa W3Oenva BbIMOSHEHA Ha
UMAVHOPUYECKOM YacTM KOXKYXa M HaHeceHa Na3epHbIM UK yOapHbIM CNOCOB0M, UTO MOMOXKET B Crly4ae
peknaMaLumm n3bexkaTb CMOPHbIX CUTYaL M. [JaHHbIWM TUM HaHeCeHUs coxpaHaeT MapKMPOBKY Ha BCEM

cpoke cny»6bl kKoMneHcaTopa (30 neT).

Y Jhortum
Dek multilayer 32-16-50 285 hortum b

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 HOMMHANbHOIO AMamMeTpa

CokpalleHHOoe UM NoiHoe HauMeHoBaHKMe MO4ENN KOMIMeHcaTopa

7~ B
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10. Bupgbl npucoeanMHUTESIbHbIX 3/IEMEHTOB CUJTIbPOHHbIX KOMMNEHCAaTOPOB

Tunbl NpUcoegmMHeHUa KOMMEHCaTOPOB K Tpybonposoay:

/ N . y/"/ - i ‘\m\\\ / i = \\‘\‘
| | | ‘N |
non, theapKy My¢dTOBOE nopg pesbby dnaHueBoe
coegmnHeHne (BHYTpPEHHSAS (no 3anpocy)
(masoBoe) UM Hapy>KHad)

OCHOBHble BUObl MPUCOEANHNTENbHbIX 9/IEMEHTOB CUNbGOHHbBIX KOMMNEHCAaTOPOB:
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 coeMHeHMUe - ncronbayeTcsa B cucTeMax BC 1 XBC, XC. (cM. npunoxeHue 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 CIM 73.13330.2016 n. 4.6 NMpUMeHeHWe CBapHbIX COoeAMHEHWN TpyOOMpPOBOAOB 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 BbIMOMHATb 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 AeTann crenyeT coefuHsaTb Ha pe3bbe C MNpuMeHeHUneMm
OLMHKOBaHHbIX COeOMHUTENbHbIX YacTe UM HEOLMHKOBAHHbIX M3 KOBKOIO YyryHa, Ha HaKWMAHbIX
ramkax, Ha dnaHuax (K apmMaType 1 060pynoBaHUIo), Ha Npecc-GUTUHIAX UK Ha GUTUHIaX, creumanbHO
npefnHasHaYyeHHbIX 4715 UCMOMb30BaHMA B TRYOOMPOBOAHbIX CUCTEMAX C MAa30BbIMU COEAUHEHUAMU.»

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 MNU  MeTannnyecknx TpyO TakMM o06pa3oM, 4YToObl OCTaBaslaCb BO3MOXXHOCTb WX
cBOHOOHOIrO 0CeBOro NepeMelleHnsa. Kpaa rmnb3 OO/MKHbI BbiTb Ha OOHOM YPOBHE C MOBEPXHOCTAMM
MOTOJIKOB, M He MeHee YeM Ha 30 MM Bbllle MOBEPXHOCTY YMCTOro nona. BHyTpeHHUIN anaMeTp rinb3
OOMKeH 6bITb Ha 5-10 MM 6oriblUe Hapy»XXHOro aMamMeTpa NpoknagbiBaeMon Tpy6bl. 3a30p Mexxay Tpy6oi

M MMNb30M crieayeT 3anoNMHUTb HEroptoYnMM rMapodobHbIM MaTepuanoMm, AoNyCKaloLWmMM nepemMelleHmne

/- B
(npphortum.com)
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Tpybbl BOOMb MPOAONBHOM ocu. [pn nepecedeHn TPyObonMpoBOAaMU OrpaXKaAatoLMX KOHCTPYKLMI C
HOPMUPYEMOM OrHECTOMKOCTbIO OO/MKHbI OblTb BbIMOSIHEHbI TPe6OBaHWA MO OFHEeCTOMKOCTU Y3/10B
rnepeceyeHns B COOTBETCTBMM C TpeboBaHMAaAMUKM DefepanbHOro 3akoHa oT 22 uiona 2008 r. N 123-d3

«TeXHUYECKUM pernamMeHT o TpeboBaHMAX MOYKapPHOW Be30MacHOCTU.»

12. PacueT TeMnepaTypHoOro yanuHeHus/cxxatusa Tpyéonposoaa
dopMyna pacydeTa TeMnepaTypHOro yanmHeHua/cxatia 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 KOMMNEeHCUPYeMOoro ydacTka TpybonpoBoaa Mexay HeNoaBMMKHbIMK OMOpPaMU, 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 cuctembl 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 — MUHUMasbHOE 3HaYeHMe TeMmnepaTypbl MPU MOHTa)ke cUIbdOHHOro KommneHcaTopa, 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 Tpy6, GUTUHIOB WM KOMMEHCATOPOB, MOATBEPXKOEHHbIX aKKPeOAMTOBaHHbIMM
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 3HadveHna KoaddULMeHTa TeMnepaTypHOro paclumpernmnsa 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, AlSI 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

7~ B
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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)XHble onopbl TPY60OMNPOBOAOB — 3TO yAEPXKMBAOLLME KOHCTPYKLMU, MpeaHasHauvyeHHble ona
KpenneHus Tpy® B HYXXHOM MOAOXeHUW. OHWM BOCHPUHUMAIOT Harpyskuy, KoTopble HeusBexwHo
BO3HWKAIOT BO BPEMs MOJb30BaHUA TpyOOonpoBOAOM. DTO MOXeT 6biTb BUOBPaL M, pe3kme konebaHua
TemMmnepaTypbl UM 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 HEMOOABWMXXHbIMKM OMOpaMun OOMXKEH pacnofaraTbCs 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, MNO3TOMYy peKoMeHOyeTcs UWcnonb3oBaTb 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 HEMOLOBWMYKHYIO OMOPY MPUXOONTCA BEC MPONOYKEHHOIO Bbile 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 TpybonpoBona

cM.[MpunoxkeHne B.

7~ 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 MPW 3TOM JIMHENHbBIM (MPOJOMNbHbIM) MEPEMELLEHUAM.

2. TogBWKHble (CKoMb3dAwMe) OMnopbl PerynmpyloT nepeMelleHna TpyObonpoBOAOB MNpW KX
TeMnepaTypHbiX gedopMaumax u obecrneumBatoT cBobogHOe oceBoe rnepemMelleHne Tpybbl Npu ee
pPaclUPEHUN UK CKaTUU. Bo3HMKaoLWMe n3MeHeHna ByaeT nornoLaTb KOMMeHCcaTop, yCTaHOBIEHHbIN
Ha JaHHOM y4yacTKe Tpybonposoaa.

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

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

5. B KayecTBe NOABUMMXKHbIX (CKOMb3SLLMX) OMOP MPUMEHSAIOT XOMYTOBbIE OMOPbI OXBaTbIBAOLLErO TUMA,
cocTosLmMe U3 Npoduna, XOMyTa, aHKepa WM OMOPHOM nnacTuHbl. Ona kKpenneHusa TpybonpoBoda
60MbLUOro AMaMeTpa PeKOMEHAYEeTCA MPUMEHATb KaTKOBbIE 3M1IeMeHTbI, COCTOSALLME U3 GTOPOMIaCTOBbIX
BCTaBOK.

6. MpU MOHTaXKe MNOABUMKHbIX (CKOMb3ALLMX) XOMYTOBbLIX OMOpP, CNeayeT OCTaBUTb 3a30p B TMM Ha
cBob6ogHOe NPofosbHOE NepeMeLleHmne TpybonpoBoaa.

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

- B Cflydae, eCcfiv KOMMEHCATop YCTaHOBMNEH PALOM C HEMOABWMIKHOM OMOPOM (Takas pacCTaHOBKa
peKoMeHOyeTCca Mpu OTCYTCTBMW BpPe30OK Ha TpybonpoBode - MOABWIKHblE (CKOMb3ALLME) OMopbl
YCTaHaB/IMBaKTCA C OOHOM CTOPOHbI KOMMeHcaTopa Ha pacctoaHum 2DN-4DN, ) runb3a B mepeKpbiTUm
MOXET UIPaTb POSb MOABMXHOM OMOPbLI, BTOpada Mapa — ¢ MHTepBanom 14DN-16DN oT nepBow napbl onop,
BCe MocriefyoLme — COrfacHoO pacyéTy TpyOonpoBoAa Ha YCTOMYMBOCTb, MPW MPOEKTUPOBaAHMMN.

CM. puc.14.1.

- B Cllydae, eCc/lM KOMMEHCATOP YCTaHOBMNEH MO cepefvHe MeXay HeMoABMMXHbIMKW OMopaMun (Takas
pacCTaHOBKa pPeKoMeHOyeTcs Mpu Hannduy Bpe3ok Ha Tpybornposone U ycTaHaBMMBaeTCs 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 nocneaytlLime — COrfacHoO pacyéTy Tpybonposoda Ha YCTOMUYMBOCTb, MPU MPOEKTUPOBAHUN.
CM. puc.14.2.
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Pwuc. 14.1 PaccTtaHOBKa NOABUMXHbIX OMOP Npu Puc. 14.2 PacctaHOBKa NOABMYKHbBIX OMOP MpK
YCTaHOBKe KOMMeHcaTopa nog namnton YCTaHOBKe KOMMNEeHcaTopa No cepegmnHe Mexany
nepeKpbITUA. nepekpbITaMun.
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8. MpenenbHoO OOonyCTnMble PacCToaHNA Mexay noaBM>KHbIMN (CKOJ'Ib3F|LLI,VIMl/I) onopamMm Oand CtalbHbIX

Tpy6OornpoBOAOB BHYTPEHHMX CAaHUTAPHO-TEXHUUYECKMX CUCTEM MpPUBedeHbl 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 un XBC

15.1 Ha Tpy6onpoBoa B NepByto ovepeb PacCTaBNAlTCA HEeMOABMYKHbIE OMOPbI, KOTOPbIE MPUMEHSATCS
B MEX3Ta)KHbIX MepeKpbITUAX. HenoaBuyKHble onopbl yCTaHaBAMBalOTCA Ha TpybonpoBogax npu ntobbix
crocobax npoknagku. Pasgenartb TpybonpoBoAbl HEMoABMYKHBbIMU OMOPaMU HEOBXOAMMO TaKMUM
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 ouyepenb HaMeyaeTcsa MeCTO YCTaHOBKM MepBOM U MOCNedHeN HernoABVHIKHOWM 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. 3Tayke (CamMoKoMMeHcaumd), HeobxoaMMbIM YCNOBMEM ABMAETCA Hanmume
HECKOSbKMX U3rMBoB («mned» Tpybonposoaa). Mcxona us nsrnba «nnedya» (rpagyca v AnuHbl), oMamMeTpa
TpybonpoBoda, MOaBfeHUa U TemMnepaTypbl, BblYMcAgeTca [O/MHA  Yy4acTKa CaMOKOMIMeHcauUun.

PekoMeHOyeTCa YCTaHOBUTb MepBYy HEMOABUMKHYIO OMOPY Ha MEX3TaKHOM 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 MEeX3TaxHoe
nepekpbiTMe Mexagy noasanioM K 1 3TaxoM. [locnefHas HenoaBWMMXKHaa oropa cMellaeTcsd Ha
MeXaTayKHOe MepeKpbIThe HMXKe NOoCNeaHero BepTMKanbHOro ydacTka Tpybonposoaa.

15.2. lNocne pacCTaHOBKM MNEPBOM W MNOCAedHen HEeMNO4BMXXHOM Ornopbl onpegensdeTca 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 TennoHocuTena ornpenenseTca TUM KOMMeHcaTopa. PaccumTbiBaeTcs Heobxogmmoe
KOMMMYEeCTBO KOMMEHCATOPOB: OTHOLWEHWe TeMMnepaTypHOro YAOJMHEHUS Yy4yacTKa Ha OCeBYIO
KOMMEeHCUPYIOLLYO CMOCOBHOCTb Ha okaTue (cuctema OB, BC) unm pactaxkeHune (npm XC) B
cooTtBeTCcTBMM C [NC crnbdOHHOMO KOMMNEHcaTopa.

15.4. PaccumTbiBaeTCca ONMHA yY4acTKOB TpybonpoBoda Mexay HenoaBMMXKHbIMK OMOpaMM: OTHOLLEHUe
ONUVHbI yd4acTKa Mexay nepBov U NocnegHen HEMOABVXHOM OMOPOM Ha KOMYECTBO KOMMEHCATOPOB.
MNonyyeHHasa ONMHa KOPPEKTMPYETCa 00 O/IMHbI, KPaTHOWM BbICOTE 3Taxka.

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

155 Mpwn oTCyTCTBMM BPE30K KOMMEHCATOP YCTaHaBAMBAETCA PSOOM C HEeMnogBMXKHOWM OMOPOW. 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 HaNUYMKM BPE30OK KOMMEHCATOpP YCTaHaBMMBaETCH NO CepefmHe Mexay HeNnoOABUMXKHbIMK OropamMm
Tak, UTOGbl KONMMUYECTBO BPE30K M CMelleHne TpybonpoBoaa C KaykaoW CTOPOHbl KoMreHcaTopa 6bifio
NPEUMEPHO OAMHAKOBO. JTO MO3BOMUT KM36eXaTb «3agMpPaHUa» OTBETBMEHUM U YMEHbLUNT PUCK
MOBPEXAEHUN MeCT npucoeaunHeHun. lMoaBMIKHble OMOpbl B 3TOM Cllydae YyCTaHaBAMBalOTCa 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 paccToaHUE MeXay HEeMoOABMIKHbIMKM OMOPaMU C TOUKKM 3pPEeHUA YCTOMYMBOCTU
CUCTEMBI (MPW BbICOTE 3Ta)Ka 3 M.):

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

- ona cuctembl OB ¢ KonniekTopamMm Unm 60nblWNM KONUYECTBOM OTOMUTENbHbBIX MPMBOPOB Ha OOHOM
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 HenmoaBM»KHbIX  Puc.15.2 CxeMa pasHeceHMa HEMOABMYKHbIX OMop
Oornop M KOMMeHCaTopOoB B Y3KUX LLaxXTaX. ncumn bdDOHHbIX KOMMNEeHCaTOPOB MO 2Ta)XaM.

TUMoBble CXeMbl PaCCTaHOBOK KOMMEHCATOPOB «XOPTyM» MpeacTaBfieHbl B
MpunoxxeHum X.

Tak>Ke TMMNOBble CXeMbl M PYKOBOLCTBA MO MOHTaXy U MPUMEHEHUIO CUNbOOHHbIX
KOMMEHCaATOPOB MOXHO M3YyUUTb U CKadaTb Ha camte OOO HIM «XopTym» B

pa3gene «MpoeKTnpoBLUMKaM» nepenga no QR-koay
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16. PacuyeT Harpy3oK Ha HenoABMXHble N NOABUXXHbI€ OMopbl

16.1. CnenyeT OTMETUTb, YTO HaMXYOLUMM pPaACYETHbIM CrlydaeM [AAa nopatolero u obpaTHoro
TpybonpoBogoB B cucteme TC 6yaeT HarpeBaHuve TpybonpoBoda OT MWHUMaNbHOM TeMnepaTypbl
MOHTa)ka [0 paboyer TeMnepaTypbl TENOHOCUTENS. B 3TOM cniydae cuNbdOHHbIM KOMMeHcaTop byaeT
nogBepraTtbca  OKaTuto. YCunmga oOT  CUIbPOHHOIo KOMMEHCATopPa, BbI3BaHHble TeMmnepaTypHOM
nedopmMaumen 1 gaBneHmeM B Tpy6onpoBoae NpU CKATUM, HaMpaBeHbl Ha HEMOABWMYKHYO OMopy (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 TpybonpoBoda Bbille, 4YeM Yy nojatowero. Ycunma ot
CUNbPOHHOIO KOMMEeHCcaTopa, BbI3BaHHble TeMrepatypHou pgedopmaulmen U [OaBleHUMEM B
TpybonpoBoae Npw PacTaXKeHMM, HanpaBieHbl B MPOTUBOMOMOXHYIO CTOPOHY OT HEMOABUMXXHOM OMNopbl
(cM. Puc. 16.2). Mpw pacyeTe Harpy3sok B cucteMe XC HY»KHO Yy4MnTbIBaTb M Tpy6bonpoBoa 06paTkuM, 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,
BO3HMKalOLLUX MPpK paboTe TpyOBonpoBOAHOM CUCTEMDI. K 9TUM YCUINSAM OTHOCATCS:

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

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

- HarpysKa oT KoMMeHcaTopa (3TW Harpy3KM OeNCTBYIOT Ha Kaxkayto HEMOOBMXKHYO 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 OropaMu Npon3BoamMTca no dopmyne:

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

ornopamm

16.5. Ha BepTuKanbHOM TpybonpoBoae BeC BOAbl BOCMPUHUMAETCA HUXHEN HEMOOBMMXHOWM OMOPOM U
paccumTbiBaeTca No dopmyne:
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 Apyrmne sHa4yeHn4A.
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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, BO3HMKAIOLWLKMX NPKU YCUNUM, BO3HMKAIOLWLKMX NPKU Tpybonposoge P un
TeMnepaTypHoM oedopMaumMmn AB  TemMnepatypHoun gedopmMaumm A B YCUNUM, BO3HMKAIOLLMX
cucteme TC, OB n 'BC cncteMe XC npu pacTsXeHnm npu TeMnepaTypHOMn
cunbdoHa nedopmaumm A B cucteme

XC npu oxaTnm cnnbdoHa

16.6. OceBas Harpyska oT cUIbPOHHOIo KOMMEeHcaTopa Ha HeroABMXXHble OMopbl onpenenaeTcs Mo
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
paboyeM [paBneHUK, pPaboumM MPUHUMAETCA MaKCUMMaribHOE [OaBfieHMe, Ha KOTOopOoe pacCyYuTaH
CUNbPOHHbINM KOMMEeHcaTopPa;

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

dL - yannHeHMe Ha y4acTKe, MM.

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

dopmyne:

7~ B
( npphortum.com/\s
\—

27



b Jhortum_

. 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 CUNbPOHHOINO KOMMEeHcaTopa 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

**Mpn M3IMEHEHWMW ONMHbI y4acTKa UM MPUMEHEHUM OPYIrMX 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 KOMMNEHCATOPa Ha HEMNOOBWMKHbIE OMOPbI Fex.

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

npencTaBUTb  Kak  U3rmbalowmmnca cTepykeHb MNoh  BO3OEWNCTBMEM  COCPefOTOYEeHHOM  CUMbl,
HampaBfeHHOM K CBOBGOAHOMY KOHLLY (CM. PUc. 15.4), peLlatoLLyto pofib MrpaeT KeCTKOCTb TpybornpoBoaa
Ha N3rMb, a He YCTOMUYMBOCTb CUCTEMbI. CUCTEMA MOXKET HaXOAUTbCH B PAaBHOBECHOM COCTOSHUM TOMbKO
B TOM Cly4ae, eclu CyMMa MXEeCTKOCTU KOHCOSbHO-3aKpenneHHOM Tpybbl U COBUIOBOWM YKECTKOCTU
KOMMeHCcaTopa MpPeBbILLAET COABUIOBYIO CUITY, CO3AaBaeMyto CUNbOOHHBIM KOMMEHCAaTOPOM B Ciy4ae
BO3MOYHOIO Mepekoca (HECOOCHOCTU). DTO MOXKET BbITb MPUMEHMMO, Korga AnuHa TpybonpoBoaa oveHb
Mana, MOMEHT MWHEePLMM TMornepevyHoro cedyeHma TpybonpoBoda UMeeT 6OMbLION AUWAMETP WU

BHYTPEHHee faBneHue TpybonpoBoaa H1U3Koe.
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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 TpyborpoBoda C CUNTbPOHHBIM KOMMEHCATOPOM M MOLBUXKHbBIMMK

onopamMu (cM. Prc.15.4) Heo6xoOMMO onpeaennTb KPUTUYECKYIO ANMHY yYacTKa:

\/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- YAenbHbIN BeC TpyBOMNpoBoOaa C M30a9UMel, 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 ycunme oT Culbl TpeHus, B ciydae lp <I:
Fop = (1= ) % % 02
CpaBHMBaeM geNCTByloLLEe CXKMMatOLLEee YCUME C KPUTUUECKNM:
FextFro+ql<Pyo
Mpw BbINONHEHWE AaHHOMO YCNoBMA TPYyBOMPOBOL, YCTOMUMB, MHade TpebyeTca cTabunmsaumsa

MOMOLLbBbIK YCTaHOBKW OOMOJTHNTENTbHbIX MOAOBUMXHbIX OMNMOop

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
CcUNbdOHHOIro KOMMeHcaTopa 6e3 MoaBMIKHbIX KOMMeHcaTopa C MOABUXHbIMU OMOPaMM U C
ornop m 6e3 pacnpegeneHmnsa Harpyskm ot pacnpegeneHneM Harpy3km oT KOMMeHcaTopa U
KoMrMeHcaTopa 1 Beca TpyObl. Beca Tpy6bl.

17. PaccTtaHoBKa cUNbPOHHbIX KOMMEHCAaTOPOB U ONMOP Ha FOPU3OHTaNbHbIX
Tpy6onpoBogax

17.1. Ha ropwv3oHTaNbHbIX Yy4acTKax HeO6XO,D,l/IMO MaKCVMMallbHO WCMoOJ/1b30BaTb BCe eCTeCTBEeHHble
MnoBOPOTblI U M3rmoebl pr6OI'IpOBO,ELOB Ong  caMokoMneHcaumm. K YCTaHOBKe CI/IJ'IbeOHHbIX

KOMMEeHCaTopOoB HeobxoonMo npm6eraTb npn HanMdnm onamMHHbIX I'IpF!MOJ'IVIHel;IHbIX Y4aCTKOB.
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17.2. Tlocne pacCTaHOBKM MEPBOM U MNOCAedHeN HEeMNoOABMYXHOM oOrnopbl onpefenaeTca  navHa
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 ornpenenseTca TWUM KOoMMeHcaTopa. PaccumTbiBaeTca Heobxoammoe
KOMMYEeCTBO 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
MUHUMU3NPOBATb BO3OENCTBME Beca TpPyObl Ha KoMmneHcaTop. Bec Tpyb6bl pacrpenensetcs 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 Crly4ae yCTaHaBIMBAKOTCA B COOTBETCTBUMM C puUc. 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 NMOBPEXAEHUN MeCT NpucoeanHeHnn. NoaBUXKHbIE OMOpPbl B 3TOM cyyae
YCTaHaBAIMBAOTCA B COOTBETCTBMM C puc. 17.2. TpeTbM U Mocnenytowme MnoaBM»KHble OMnopbl

PaCCTaB/14IOTCA COIT1aCHO MPOEKTY.

Hengdbuxras — 3-# CkombamLas 251 KO IS 17 Chombaayos Lt YoHHbIU HenodbuxHEs
ongpa anopa onepa anopa KOMRBHCOMOp onapa

= = = = = - — E— L | — b——t

Hexoda u3 mpedobanud npoekima %76 On 2.4 0n 24 0n

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

Henodbuywas  2-F CKOABIAUAT -9 CKOMBITUAT (L @omi J-5 CKOALIFUOA  2-8 CKOALIAUGT  Henodbuxnad
onogd angoa onapa KOMPERCEMOD anepa anopa oropg
|
%76 bn %% On
240 2400

Pwuc. 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 3KCMJTyaTUPOBaTb KOMMEHCATOPbI Mpwu oTcyTCcTBUM M0 1 2,

- 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 MOHTaXe M 3KCM/yaTaluMmM KOMMEHCATOPOB OOMKHblI cobnogaTbCs HOPMbl U TpeboBaHUA
6e30MacHOCTU, AeUCTBYIOLWLME Ha 0BbeKTaX MPUMEHEHUS YKa3aHHbIX U3aenni.

18.1.3. MOHTa)K KOMMEHCAaTOPOB, HEMOLBVIKHbIX M MOABUXXHbIX OMOP OCYLLECTBNAIOT B cooTBETCTBMM C M/,
BbIMOTHEHHOM C YYETOM MOJIOXKEHMM, HOPM U MPaBW/ Ha MPOEKTUPOBAHME, MOHTa)X M aKCMyaTaumto
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 KPpyTAWWMMM  MOMEHTaMWM 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
COCTOAHUM B Npefenax HasHa4YeHHOro CpoKa ciy»6bl, ycTaHoBNeHHoro B TY u MNC B cCOOTBETCTBUU 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. YKa3aHM4a 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, HeobxoOAUMO UCKMIOYNTL BO3HUKHOBEHUE MOBPEXOeHUM CUIbGOHHOIo KoMmMeHcaTtopa B
rnpoueccax TPaHCMOPTUPOBKU, XPaHeHWs, MOHTaKa. KommneHcaTopbl OO/MKHbl 6biTb 3alUMLLEHbl OT
YOAPOB U OPYTMX MEXaHMUYECKMX MOBPEXOEHUN.
18.2.3. 3anpellaeTca noaBepratb KOMMNeEHCaAaTopPbl BO3AENCTBUIO TOPCMOHHOIO BPaLLEHWA, Harpy3KamM 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 TPyO6OoMNpPOoBOAa M HE CIYXXUT OMOPHOM 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 U NpaBusl.
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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 cBapo4yHOro amnapaTta AofKHa OblTb 3akpenneHa K TpybornpoBoay C TOM CTOPOHbI
KOMMeHcaTopa, KoTopada npuBapuBaeTca K TpybonpoBoay, YToObl 21eKTPUYECKMIM TOK HE MPOXonus
yepes KoMmeHcatop. [pu NpoBedeHUM CBapo4UHbIX PAbOT KOHTAKT KOMMEeHcaTopa C kabenem
CBapPOYHOro anmnapaTta LOMKEH OblTb NCKIOYEH.

18.2.8. He gonyckaeTca 3a3eMrieHMne CBapOoYHOro annaparta Ha TpybonpoBoae. 3anpelLlaeTcs 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 npouLecce cBapKu, CUNbGOH MPU OTCYTCTBUUM KOXKYXa, HEOBXOOMMO 3aLLUMTUTL OT MPOXKMraHUs. B
npoLecce NprBapmMBaHUA KoMMeHcaTopa K TpybonpoBoay AOMMKeH 6biTb cOpMUMPOBaH TOMbKO O4MH
LLIOB.

18.2.10. Mpw ropm3oHTaNbHOM UM BEPTUKANbHOM YCTAHOBKE KOMMEHCATOPOB C BHYTPEHHMM 3KPaHOM
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 Heo6xo4MMO MPOMbITb Nepen MOHTaXXOM KOMMeHCcaTopoB. [Noce Yero B MecTax, MpeayCMOTPEHHbIX
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 OO0 HIMIM «XopTyM» He TPebyloT pacTKeHUs/cxaTusa nepen MOHTaXXoOM Mnpu
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 AMaMeTpOM YCIOBHOMO Mpoxoaa no
25 MM BKIOYUTENBHO Ha 0ObeKTe CTPOUTENBbCTBA crieayeT NPOBOAMTL CBAPKOM BHaxXIeCcTKy (C pa3gadven
OHOro KOHLa Tpy6bl UM 6e3pesbboBo MydToM). CTbIKOBOE COeAUHEHME TPYD AMaMeTPOM YCTOBHOTO
npoxoda Ao 25 MM BKIIOUUTENbHO A0MYCKAETCA BbIMOMHATD Ha 3aroTOBUTENbHbIX MPeanpuUaTUaX.
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, KOTOpbIM BeOET K KpaTKoW rpaduyeckom
N BUOEO MHCTPYKLUMUM MO YCTaHOBKE CUTbPOHHbBIX KOMMEHCATOPOB U HEMOOBVIKHbLIX OMOpP «XOPTyM».
MOHTaXXHUKM MOIYT y3HaTb criefytoLlee:

- C Yero Ha4yMHaTb YCTAHOBKY;

- Heob6x0OMMOCTb NPenpacTaXKKM KOMMeEHCATOPOB Nepen yCTaHOBKOM;

- Kakune Bo30encTBusa Ha KOMMeHcaTop HegoMnyCTUMbI;

- KaK npaBuibHO BbIMOMHATL CBapoOYHble paboTbl NpK YCTaHOBKE KOMMeHCaToOpPOB;

- OnNpeccoBKa U 3a3eMneHmne TpybonpoBoaa 1 Apyrme BaXKHble acneKTbl.

QR-KOA HO MOHTOXK CHMAbCDOHHbIX
KOMMEHCATOPOB M HEMOABMXHbIX onop hortum
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O NMPEANPUATUN OO0 HIMNM «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
KoMneHcaTtop gna cmuctem OB, TBC n XBC. Cnpoc Ha KOMMeHcaTopbl hortum CTpeMUTenbHO poc, U
KOMMaHMa apeHaoBana AoNoaHUTeNbHbIE MAOWAAM A9 YBENMNYEHUA MPOU3BOACTBEHHbBIX MOLLIHOCTEN U
paclUMpeHna acCopTUMeHTa ToBapa. PerynapHble ynayylleHUsa TeXHUYECKMX XapaKTepUCTUK
MPOM3BOOAUMOWM TMPOAYKLUMU, WHBECTULUMM B UCCAeOoBaHWs U 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 cnnbdOHHbIX KOMMEHCATOPOB BbIMyCKaeTcs Ha NpPeanpuaTnm

Bonee 5 naTeHTOB Ha Hay4YHO-TEXHUYECKME pa3pa60TKM nsgoennm

npphortum.com
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O KoMnaHuu

Hay4HO-MpPOoM3BOACTBEHHOE MpeanpuaTMe «XopTyM» pa3pabaTbiBaeT U MponsBoamT obopydoBaHue,
UTObbl 0becneunBaTh 6ecriepeborHyto U 6e30MacHyo 3KCMyaTaumio TPYOONpPoOBOAOB B MPa)AaHCKOM
CTPOUTENBLCTBE, TEMIOIHEPIreTUKE U MPOMBILLNEHHOCTY, BKIOYaa HedTerasoxmMmyeckme, TomImMBHO-
sHepreTuyeckue, MeTananypruyeckme, XMMmdeckme, raszosble U HedTAHbIE KOMMEKCHI.

KomnaHua obnagaeT BceMy HeO0bXoOMMbIMU pecypcaMim AN TOro, YTobbl BblMyCKaTb KaYeCTBEHHYIO U

HaOEXHYI0O NPOAYKLINIO:

- COBpeMeHHbIN NPOU3BOACTBEHHbIA KOMIMJIEKC C NepefoBbiM 060pyAoBaHUEM.
ABTOMATU3MPOBAHHbIE TOKAPHbIE KOMMMEKChl, FOPPOPOPMOBOYHBLIE NUHUK, POBOTU3NPOBAHHbIE
CBapOYHble CTaHKK MO3BOMAIOT MPEAnpUATUIO BbiMyCKaTb U3OE/IMA BbICOKOIO KayecTBa 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 KoOHTposnb) u HAKC
(HauMoHanbHoe areHTCTBO KOHTPOJIA CBapKH).
BbiCOKMM ypOBeHb KBannndUKaLMm COTPYAHWUKOB NpeanpuaTmna rapaHTUpPYeT, YTO CBapHble coeanHeHusa
OyayT MPOYHbBIMU U HAOEKHbBIMU.
- OTAen TeXHNYECKOro KoOHTpons.
Ha npeonpuatmim 0emncrByeT cCMCTeMa MeHeMyKMeHTa KadecTtBa ISO 9001:2015, Bktoyatowada BXxogaLwmn,
MeXKonepaLumMoHHbIM M BbIXOAALLMM KOHTPOMb MPOAYKLUMN.
- Co6cTBEeHHas nabopaTtopms Cc aTTeCTOBaHHbIM UCMbITaTeNbHbIM 060pyAoOBaHMEM.
MpoayKuMa npoxoauT CTPOrMiM KOHTPOb KadectBa no NOCT 28697-90. MNMpoBoaaTca MUCMbITaHMA Ha
TEPMOCTOMKOCTb, MPOBHOE AaBneHmne, BEepOSTHOCTb 6&€30TKa3HOM paboTbl, FePMETUUHOCTb, YXECTKOCTb,
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

npphortum.com
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O npoaykuum

Hay4Ho-NpousBoACTBEHHOE nNpeanpusaTre «XopTyM» BbiNyCKaeT crieaylowme nsaenus:
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CVU'lbd)OHHble KOMMeHCaTOpPbI Cl/lﬂbdDOHHble KOMMeHCaTOopPbI
019 BHYTPEHHUX MHXEHEPHbIX CUCTEM 049 TennoBblX ceten

Cl/lJ'IbeOHHbIe KOMMEeHCaTopbl AHTl/IBl/I6paLI,l/IOHHbIe KOMMEeHCaTOPbI

anga TeXHONOTIrM4YeCKmMmx pr6OI'IpOBO,EI,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

npphortum.com
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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 KOMMEHCaToPbl 419 HECTaHOAPTHbLIX MPOEKTOB M pa3pabaTtbiBaeT
MHOMBUOYaNbHbIE PeLleHMNsa C y4eTOM OCOBEHHOCTEeM NpoeKTa 3aKas4mKa.

N3penna ceptudmumpoBaHbl no cucteme [OCT P, moATBEp)XOEHO COOTBETCTBME TEXHUYECKOMY
pernamMeHTy TaMoXXeHHOro coto3a (oeknapauma EASC, ceptudmkat TP TC), nonydyeHoO 3KCMNepTHoe
3aK/toYEeHME Ha COOTBETCTBME CaHNTAPHO-TUTMEHUYECKNM TPeBOBaHMUAM.

MpoayKkuma hortum no KayectBy M TEXHUYECKUM XapaKTepUCTUKAM CMoCcoBHa MOMHOCTbIO 3aMEHUTb
aHaNoOrnyHble UMMNOPTHbLIE U3OENUA U3 HeOPYXKEeCTBEHHbIX CTPaH.

KoMnaHmna obnagaeT naTeHTaMm Ha Hay4YHO-TEXHMYECKME pPa3paboTKM MPOU3BOAUMbIX U3OENNN.
CunnbdoHHble KoMmeHcaTopbl HIM «XopTyM» BKItOYEHbI B PeecTp pOCCUMMCKOM MPOMbILLIEHHOM
npoayKumm MuHnpomTtopra P®. MpoayKuua MOMHOCTbKO COOTBETCTBYET POCCUMWCKMM CTaHOapTaMm,
MMeeT BCIO HeoBXoOMMYIO paspellnTeNbHyo JOKYMEHTaLUMIo U 3apermcTpmpoBaHa B YCTaHOBNEHHOM

nopdanke.

/- B
(npphortum.com)
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JocTmxeHUa npeanpuaTusa

3aBog, «XOpPTyM» €XEerogHo y4acTBYeT B [PaA3/IMYHbIX OTPACMEBbIX KOHKypCax W HEOOQHOKPATHO
CTaHOBWCA UX NobeguTeneM 1 naypeaTtom.

Ha PernoHanbHOM ypoBHe:

- «JTy4dime ToBapbl M ycnyrn Pecnyb6nmkim TaTapcTaHy;

- «[MpegnpuHMUMaTenb roga. 3o50Tasd COTHSA» B HOMUHaLUUK «/IMMopTo3amMelleHmne»
- «9QKCropTep roga;

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

- «[MpegnpurHMMaTENb roga. 30/10Tas COTHAY;

- HaumoHanbHaa npemMuma «3010Ton MepKyprn».,

Ha ®depepanbHOM ypoBHe:

- «100 Jly4yLwmx ToBapoB Poccrmy;

- Il Bcepoccumckaa Mpemma «Monoaon npoMblLUIEHHUK roga».

/ yuwy
r\'/%;'h”!'.ﬁ =

— U YCIYTU
PECMYBJ/INKN TATAPCTAH TO BAPOB

SKCNOPTEP
roOAaA 2020

+MPOEKT NONYYHN NOAAEPKKY =

30OA0TAA
OO0HO COONEACTBUA
COTHA MHHOBALMAM

MNPEANMPUHUMATEAD TOAA 2024 -

YyacTue B Hay4YHbIX U NpodUbHbIX coobLiecTBax
MpennpuaTtre aBA9eTCa aKTUBHbIM YeHOM PasfIUYHbIX HayYHbIX U MPOPUNbHbBIX COOBLLIECTB:
e CKONKOBO
e AMNNTUMKU - Accoumauma nponssoauTenem n notpebutenei TpybonpoBoaoB C
MHOYCTPUanbHOW MONMMMEPHOM M3onaumnemn;
e HIM «ABOK» - HekoMMepyeckoe NapTHePCTBO «HXeHepbl MO OTOMMIEHUIO, BEHTUNALMN,
KOHOMLMOHUPOBaHMIO BO3AYXa, TEM/TOCHABKEHUIO U CTPOUTENbHOM TEMNNOPUINKEY;
e Accoumauma «MpoMbilneHHbln knactep Pecny6numky TaTapcTaHy;
e ToproBo-npoMblleHHble NanaTbl Pecnybnunkm TatapcTaH n Poccuinckon Qepepaymu;
e Coto3 cTpouTenen TaTapcTaHa.
B paMkax coTpyOoHMYeCTBa CNeLmanncTbl 3aBOAa PEryApPHO MOCELLAOT MEPOMPUATUSA, OPraHM3yeMble
accoumalmMamMm, BbICTyMakoT C AOKNag4aMM Ha KOHPEepeHUMAX M y4aCTBYIOT B MPpodeCcCHMoHanbHbIxX

ONCKYyCCUnAX.

K YyacTHuk

npphortum.com
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3ABOTA O K/IMEHTAX

K kaxxgoMy m3genuio npomssoactea OO0 HIMMM «XopTyM» npumnaraetca TexHudeckum MNC, cogepraimii
cBefeHVd, YyOOCTOBEPAOLLME TapaHTUM  MU3rOoTOBUTENS, 3HA4YeHWa  OCHOBHbLIX  MapaMeTpoB

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

1. UHbopMaumsa Anga NPOeKTUPOBLLUKOB

UH)>XeHepHO-KOHCTPYKTOPCKUM oTaesn 3aBoaa «XOpPTYyM» OCYLUECTBAAEeT TEXHUYECKYIO NOAAEPIKKY
Ha NPOTSHXXeHUU BCEro CpoKa Cly)XX6bl ToBapa, a TaK)Xe okKasbiBaeT BECIMJIATHO ycnyrun KnmeHTam:
- Mpon3BOAUT pPacyeTbl MapPaMeTPOB M MPOYHOCTHbIX XapaKTEPUCTUK

- [MpoBepsaeT paccTaHOBKY CUIbOOHHbIX KOMMEHCAaTOPOB U HEMOABMXKHbIX ONOP

- MpepocTaBnaeT cxeMbl U peKoMeHOauMK No yCTaHOBKe

- 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-CTaHgapTy 2.0. Co CTaHOAapPTHbIMU NapaMeTpaMu A4 cneumdukauLmii v npaBuibHOM
BM3yanusaummn. Mcnonblyetca aBTonogbop cribGOHHbIX KOMMEHCATOPOB M HEMOOBMMXKHbLIX OMop Mo
onameTpy. ComepykaT BCO HEOBXOAUMMYIO MHPOPMaLMIO U MOMHOCTbIO COOTBETCTBYIOT MapaMeTpam

BblMyCcKaeMol npoayKumun. PazpaboTtumk cemenctea — OO0 HIMIM "XopTyMm"

QR-koA HO BUBAMOTEKY «BIM-MmoaeAm Revity
npoAyKLUMM hortum

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 Pa3fIMYHOIO HasHayeHud. lMporpamMma 3HaAYUTeNIbHO YMpPOoLlaeT MpoLecc pacyeTa
TpybonpoBOAOB, MO3BOMAA aBTOMATU3UPOBATb MHOTME PYTUHHbIE 3a4a4M 1 yBENUUNTb 3DDEKTUBHOCTb
pPaboTbl. 3TO BO3MOXHOCTb 6bICTpee M TouHee BbIMNOMHATb PacyeTbl, erkKo UMHTErpMpoBaTb rOTOBbIE

peweHna B CBOU MPOEKTbI.

QR-KOA HO HOBYIO BEPCUIO
nporpammsbl CtapT-NMpodo

N
l\npphortum.com}
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4. MporpamMMa NosiNIbHOCTU

wfi |
O6Hapy>KeHue

HeucnpaBHOCTU O6palueHue
KoMreHcaTopa Ha 3aBopf

UccnepoBaHue, OTnpaBKa
3aKJllovyeHue, HOBOro
peKoMeHOauund KOMIMeHcaTopa
OT 3aBofa KITUEeHTY

lNepepava HoBoro
KOMMeHcaTopa
Ha 3aBopf,

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, MCNonb3yloLLMM KOMMAEHCATOP 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 aHasm3a 3aKasuMK MNoflydaeT OOKYMEHT, B KOTOPOM pPaCKpPbITbl MPUYMHDI,
BCNeACTBME KOTOPbLIX M3OeNmMe npulio B HErogHocTb. [aHHaa nporpamMma NoanbHOCTU 3PPeKTUBHO
peanunsyetca y>e ¢ 2021 roga.

B KayecTBe OONOMHUTENbHbLIX MAPAHTUMN KaXKObIM KOMMEHCATOP ONF BHYTPEHHMX UHXKEHEPHbIX CUCTEM
KOMMaHMM «XOPTYyM» MOCTaBAAETCHA C MOMMCOM CTPAaXOBaHUA OTBETCTBEHHOCTM TOBapOMN pon3BoanTenNs,
obecrneumBalOWLMM  HaOEXHYIO KoMmeHcaumto Ao 7 MAH py6. 3a obon yulepb, BbI3BaAHHbIN
KOMMEHCATOPOM MO BMHE KOMMaHUN. DTO ABAAETCA OOMONHUTENbHOM rapaHTrnen gna kiameHtos OO0
HIMM «XopTyM», ofHako 3a 16 neT paboTbl KOMMaHWa He CcTaflkMBanacb C Heo6XOOAMMOCTbIO €ero

MCMoNb30BaHMA 6arofaps BbICOKOMY KauyecTBY CBOEM MpoayKLMU.
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MNpunoxeHme A
CUJ1b®OHHbIE KOMMNEHCATOPDI

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

KOHCTPYKTUBHOE UCMONIHEHUE:
- MHOTOCNOMHbIN CUIbOH M3 HEPIXKABEIOLLLEWN CTanum
- 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)

Tvun npucoeanHeHUs:

- oA NPVBapKy, ~1000000000000000000000000000 L. X
- dnaHueBoe (Mo 3anpocy) m * A
X S
» L R
0 S @ Q A o
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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 3,5 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

BO3MOXHbI 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 n DEK multilayer-H DN 65-200

OonucaHume:

YcnoBHbIM gramMeTp (DN, MMm): 65-200
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

- HApPY>XHbIN KOXYX

- OrpaHn4YnTEes1b OCeBOro xoaa

- I'Iany6Kl/I C 3alLMTHbBIM MOKPbITUEM OT KOPPO3nNn

n3 yrnepopgmcrtom ctanm (DEK multilayer)
- NaTpy6Ku 13 HepxaBetoLlen ctanm (DEK multilayer-H)

Tun NnpucoeanHeHUN:
- MOA NPUBAPKY;

- dnaHueBoe (No 3anpocy)
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5 MM Bap ’\::I h:: h::l h::l h::l '\::I Kr | H/MMm cM2
> mm | bar kg | N/mm cm?2
m m m m m m
DEK multilayer (Mogenb 2026r.)
DEK multilayer
65-16-60 (Moaenb 2026r) 65 16 76 40 | 4 | 270 | 60 30 4] 359,83 59,99
DEK multilayer
80-16-60 (Mopens 2026r) 80 16 89 4,0 | 133 | 270 | 60 30 53 | 295,46 82,52
DEK multilayer
100-16-60 (Mopens 2026r) 100 16 108 | 40 | 159 | 270 | 60 30 6,7 317,32 116,90
DEK multilayer
125-16-60 (Monens 2026r) 125 16 133 5,0 219 | 270 60 30 n2 | 377,38 154,38
DEK multilayer
150-16-60 (Monenb 2026r) 150 16 159 50 | 219 | 280 | 60 30 12,5 | 453,36 232,89
DEK multilayer 200 | 16 | 219 | 80 | 290 | 320 | 60 | 30 | 185 | 85429 | 45692

200-16-60 (Mopoenb 2026r.)
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> 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 T4 | 290 | 60 30 45 | 299,86 59,99
DEK multilayer
80-16-60 (Mozens 2017r) 80 16 89 4,0 | 133 | 290 | 60 30 59 227,28 82,52
DEK multilayer
100-16-60 (Moaens 2017r ) 100 16 108 | 40 | 159 | 330 | 60 30 8,5 211,55 116,90
DEK multilayer
125-16-60 (Mopenb 2017r) 125 16 133 | 50 | 219 | 330 | 60 30 | 14,0 | 301,90 154,38
DEK multilayer
150-16-60 (Monenb 2017r) 150 16 159 5,0 219 | 330 60 30 | 154 | 370,93 232,89
DEK multilayer
200-16-60 (Mogenb 2017r) 200 16 219 80 | 290 | 390 | 60 30 | 255 | 747,50 456,92

* Hanuume mogenu 2017 roga Ha cKnage yTOYHATb B OTAEesNe NMpoaa.

BO3MOXXHbI BapMaHTbl C APYTMMU TEXHUYECKMMIK MapaMeTpaMiu.

PacyeTHbIM BeC KOMMEHcaTopa MOXeT OTNIMYaTbCa OT GaKTUYECKOrO.
KomneHcaTopbl DEK multilayer-H o6nagatoT aHanorMyHbIMm xapakTepuUcTUKaMu.
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1.3. Dek multilayer moa.3 u Dek multilayer-H mopa.3; DN 15-50

OnucaHue:

YcnoBHbiv gnamMeTp (DN, mm): 15-50

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

KOHCTPYKTUBHOE UCMOJIHEHUE:

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

- OrpaHMNYUTENb OCEBOIO XOA4a

- HAPY>XHbIW KOXKYX

- CTa6l/lJ'Il/I3aTOp CVIJ'IbeOHa N3 KOMMNO3NLIMOHHbIX MaTepKrajioB

- Bbe3pesbboBas MydTa noa NPMBapPKY B KoMMekTe (Tonbko y DN 15-25)

- MaTpy6KM C 3aMUTHBIM MOKPbLITUEM OT KOPPO3UK U3
yrnepopuctom ctanu (DEK multilayer moa.3)

- NaTpy6Kun 13 Hepyagetowlen ctanm (DEK multilayer-H mopn.3)

Tun npucoeanHeHUs:
- noa NpuBapky

~
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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
ai'; ;";;'_t]':gg' 15 6 | 213 | 28| 47 | 30| 50 | 40410 | 10 12,85 83
ai'; ;";(';'1'23’5‘: 20 6 | 268 | 28| 47 | 30| 50 | -40+10 | 1,0 12,85 83
ai'; ;";‘5“;?;%' 25 16 | 335 | 32| 54 |310| 50 | -40+10 | 15 10,25 1,61
ai'; '3";';;?;%’* £7) 16 | 423 | 32 | 637 | 295 | 50 | 401410 | 17 17,8 17,
ai': ;":(':':Zy:(; . | 40 6 | 48 | 35| 724 | 295 | 50 | -401+10 | 22 251 22,82
::E'; ;“:(';_'1'2}’3 . | s0 6 | 57 | 35| 836 |295| 50 | -401+10 | 25 263 34,52
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*Mopenu Dek Multilayer Moa.3 DN 32-50 HaxoOaTca Ha CTagauu pa3paboTKu. Hannume n daktndeckme
TEXHWNYECKME XapaKTEPUCTUKU M3OeNNM YTOUHATb B OTAENE NPOoaaXK.

BO3MOYHbI BapuaHTbl C APYrMMU TEXHUYECKMMU MapaMeTpaMu.

PacueTHbIM BEC KOMMEeHCcaTopa MOXKeT OT/IMYaTbCS OT GaKTUHECKOTO.

KomneHcaTopbl DEK multilayer-H Mopa.3 o6nanatoT aHanormyHbiMy XapaKTepUCTUKaMU.

LLIAT 1 LLIAT 2 LLIAT 3

Yaanuts yyacrok YeraHosuts MyTy 1 Mpueaputs mydTy 1
Tpy6onposoaa ans KOMMEHCATOp Ha KoMneHcaTop.
KoMneHcaTopa Tpy6onposog MouTtax sasepluen

npphortum.com
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2. Cunb@PoHHbIe KOMNEHcaTopbl ¢ MyPTOBbIM coeaAuHEeHUEM (nasosoe)

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

OnucaHue:

YcnoBHbIM gnamMeTp (DN, mm): 25-50
YcnoBHoe foaBrieHue: oT BakyyMa o 16 bap
TemnepaTypa paboyen cpenbl: oT —20°C go +105 °C L s

KOHCTPYKTMBHOE UCMONIHEHUE:

- MHOTOCNOMHbIN CUIbOH M3 HEPIXKABEIOLLLEWN CTanum

- BHYTPEHHMIM 3KPaH U3 HepyKaBetoLen cTanm

- HAPY>XHbIM KOXKYX

- OrpaHMYnTENb OCEBOIO XOAa

- NaTpybKW C 3alWUTHbIM MOKPbLITUEM OT KOPPO3UK U3
yrnepoguctom ctanu (DEK multilayer Gr) oy,
- MaTpy6Ku 13 Hepyagetowlen ctanm (DEK multilayer Gr-H)

Tun npucoeanHeHUs:
- MydTOBOE CcCoeiHeHMe (Ma3oBoe)

JononHuTtenbHble NOTpe6UTenbckmMe CBOMCTBa:
*  aKTyalleH B MecTax, F4e NnpoBefeHmne CBapoYHbIX PaboT HegoMyCTUMO
*  CUNbPOH YCTONUYMB K KOPPO3UU, 3aLLMLLEH OT BHELIHUX BO3AENCTBUIN

b Jhortum_
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5 MM bap MM MM MM MM MM MM KI H/MM cM2
b m
mm bar mm mm mm m mm mm kg N/mm cm?2
DEK multilayer Gr | 0 | 15 | 335337 | 32-3 | 483 | 330 | 50 | -40+10 | 112-104 | 2032 | 1058
25-16-50
DEK multilayer Gr | = 5, | 16 | 423424 | 323 | 603 | 330 | 50 | -40#+10 | 141159 | 3467 | 1636
32-16-50
DEK multilayer Gr )
4016.50 40 | 16 | 48348 | 435 | 70 |330| 50 | -40:+10 2 334 | 2215
E()E_'fsr_r;‘;'t"aye' G | 50 | 6 | 60360 4 80 |330| 50 | -40+10 | 225238 | 4524 | 3257

*Pa3mep 3aBUCUT OT MaTepmana nsgenug.

BoO3MOXXHbI BapMaHTbl C APYTMMUM TEXHUYECKMMIK MapaMeTpaMu.

PacueTHbIN BEC KOMMEHCcaTOpa MOXXET OT/IMYATbCA OT GaKTUYECKOrO.
KomneHcaTopbl DEK multilayer Gr-H o6nagatoT aHanormyHbiMU XxapaKTepUcTUKaMu.
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2.2. DEK multilayer Gr n 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 HEpPXKaBetoLEew CTanm

- BHYTPEHHWM 3KPaH M3 HepXXaBetloLLewn CTanm

- HAPY>KHbIM KOXYX

- OrpPaHUYMTENb OCEBOIO X04a

- MaTPY6KU C 3aLLUTHBLIM MOKPbLITUEM OT KOPPO3UU N3 YTNEePOANCTON
ctanun (DEK multilayer Gr)

- MaTpy6Ku 13 Hepyagetowlen ctanm (DEK multilayer Gr-H)

Tun npucoeanHeHUs: MypToBOE coegmHeHMe (Ma3oBoe)

JononHuTtesibHble NOTpebuTesibcKue CBOMUCTBaA:
*  aKTyaNneH B MecTax, rae npoBefeHmne CBapOoUHbIX PaboT HefonyCTUMO
*  CUNbdOH YCTOMUYMB K KOPPO3MU, 3aLLUMLLEH OT BHELLHMX BO3OENCTBMIN

i

[

“u

ar

YcnoBHoe
o6o03HayeHuUue

HoMuHanbHbIN
AnameTp

HoMuHanbHoe
paBrieHune

Pa3mepbl

OceBad
KOMIMEeHCUpyto

wada
cnoco6HoOCTb

PacuyeTHbIX Bec*

g
z

dr*

D*

L

PacuyeTHan
YECTKOCTb

PacuyeTHan

3adpPpeKTUBHanA
nJowanb

Sad

3z
32

Ul o
Q
3z

bar

MM

MM
mm

MM
mm

X X
Q =

H/MM
N/mm

cM2
cm?2

Mopenb 2026 ropa

DEK multilayer
Gr 65-16-60
(Mogenb 2026r.)

65

16

76-76,1

4

N4

310

60

+30

34-4.4

359,83

59,99

DEK multilayer
Gr 80-16-60
(Mogenb 2026r.)

80

16

89

129-
133

310

60

+30

4,8-57

295,46

82,52

DEK multilayer
Gr 100-16-60
(Mogenb 2026r.)

100

16

108

159

310

60

+30

6,5-7,1

317,32

116,90

DEK multilayer
Gr 125-16-60
(Mogenb 2026r.)

125

16

133

175

320

60

+30

1,8

377,38

154,38

DEK multilayer
Gr 150-16-60
(Mogenb 2026r.)

150

16

159

219

320

60

+30

13,2

453,36

232,89
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> MM Bap MM MM MM MM MM M K H/MM cM2
m m m m
mm bar mm mm kg N/mm cm2
m m m m
Mopenb 2017 ropa **
DEK multilayer 76-
Gr 65-16-60 65 16 4 14 330 | 60 +30 4-4.8 299,86 59,99
76,1
(Mogenb 2017r))
DEK multilayer
Gr 80-16-60 80 16 89 4 129-133 | 330 | 60 +30 4,9-6,2 227,28 82,52
(Mogenb 2017r))
DEK multilayer
Gr 100-16-60 100 16 108 4 159 360 | 60 +30 8,8-6,6 211,55 116,9
(Mogenb 2017r))
DEK multilayer
Gr 125-16-60 125 16 133 4 175 360 | 60 +30 7,6-8,4 303,06 154,38
(Mogenb 2017r))
DEK multilayer
Gr 150-16-60 150 16 159 5 219 360 | 60 +30 12,5-15,9 370,93 232,89

(Mogenb 2017r))

*Pa3mMep 3aBUCUT OT MaTepmana nsgenuma.

* Hannume mogenu 2017 roga Ha cknage yToYHAaTb B oTOene npoaax.
B0O3MO)HbI BapWaHTbl C APYTMMMN TEXHUYECKMMIM NapaMeTpaMu.
PacyeTHbIM BeC KOMMeHcaTopa MOXKeT OTNIM4YaTbCA OT PaKTUYECKOro.

KomneHcaTopbl DEK multilayer Gr-H o6nagatoT aHanorMyHbIMU XapakKTepUcTUKaMm
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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:

- MHOTOCOMHbIN CUIbOH M3 HEPIXKABEIOLLLEWN CTanun
- BHYTPEHHWI 3KpaH 13 HepykaBetoLlen cTanm

- OrpaHMYnTENb OCEBOIO XOAa

- HAPY>XHbIW KOXKYX

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

- Bbe3pesbboBas MydTa noa NPMBapPKY B KoMMekTe (Tonbko y DN 15-25)
- MaTpy6KM C 3aLLMTHBIM MOKPbITUEM OT KOPPO3UK U3 YIIepoancTon cTanm

(DEK multilayer mog.3)

- NaTpy6Kun N3 Hepyagetowlen ctanm (DEK multilayer-H mopn.3)

Tun npucoeanHeHUs: MypToBOE coegmHeHMe (Ma3oBoe)

b Jhortum_
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§ 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 ‘
Mon.3 25-16-50 25 16 335 32 54 335 | 50 | -40:+10 1,5 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 XapaKTePUCTUKM U3OENNN YTOUHATb B OTAENE MPoaaXx.

BO3MOXXHbI BapUaHTbl C OpYTrMMUY TEXHUYECKMMW NapaMeTpaMm

PacueTHbIN Bec KOMMEeHCaToPa MOXXeET OT/TIM4HaTbCA OT CbaKTl/ILIeCKOI'O.

KomneHcaTopbl DEK multilayer Gr-H Mopa.3 o6nanatoT aHanormyHbIMU XapakKTepUCcTUKaMU.
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3. CunbdOoHHbIe KOMMEeHCcaTopbl C pe3b60BbiM COeAUHEHUEM

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

OnucaHwue:

YcnoBHbiv gnamMeTp (DN, mm): 15-50

YcnoBHoe gaBreHme: oT BakyyMa 0o 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
- MaTpy6KKM N3 HepyKaBetoLen cTanm

Tun NnpucoeanHeHUs: Hapy)KHasg pe3bba.

OdononHuTesibHble I'IOTpeGVITeH bCKMe CBOMCTBA

b Jhortum_

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

i | | s
| i
s o 2 . 8
0 ©
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3 83 |38 2 2 2988 |s | bg |LES
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8 DN | PN G D L A A Cr See
1]
2 MM Bap | Owonm MM MM MM MM Kr H/MM cm?
(8
> mm bar ! mm mm mm mm kg N/mm cm?
;iz'z i:"s o | 1° 16 V2" | 40 | 320 | 50 |-40+410| 07 27,45 7,12
KCO-P/2-H
Miz 2 /25-16-50 2 16 [ e B B Bt B 2059 108
;i‘:zpé eso | 32 | 16 | 14 | 603 | 335 | 50 |-40410| 15 30,06 16,36
;iz':ﬁ;'_': eso| 40 | 16 | 12 | 70 | 330 | 50 |-40#10| 22 | 346 2215
;iz-:gﬂe-so 0 | a e R e Rl B o s

Bo3MOXHbI BapWMaHTbl C APYrMMMN TEXHNYECKUMUM MapaMeTpaMn.
PacueTHbIN Bec KOMMeHCaTOopa MOXeT OT/TMYaTbCA OT CbaKTl/ILIeCKOFO.
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3.2. KCO-P/2 moa.3 n KCO-P/2-H moa.3; DN 15-50

OnucaHue:

YcnoBHbiv gnamMeTp (DN, mm): 15-50

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

KOHCTPYKTUBHOE UCMONTHEHUE:

- MHOIOCNOMHbIN CUNbDOH M3 HEPXKaBetoLLEew CTanm

- BHYTPEHHWM 3KPaH M3 HepXXaBetloLLewn CTanm

- HAPY>KHbIM KOXYX

- OrpaHUYMTENb OCEBOIO X04a

- CTabumnmsatop cuNbdoHa N3 KOMMO3MLMOHHbBIX MaTepuanoB

b Jhortum_

- NaTPYBKM C 3aLLMUTHbBIM MOKPLITUEM OT KOPPO3UK U3 yriepoaucTomn ctanm (KCO-P/2 mopn,.3)

- NaTpy6KM 13 HepykasetoLeln ctanu (KCO-P/2-H mop.3)

Tun NnpucoeanHeHUs: Hapy)KHag pe3bba.
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g MM Bap | Awoum MM MM MM MM Kr H/MM o2
> 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 1,1 12,85 8,3
KCO-P/2-H . ‘
Mog.3 20-16-50 20 16 3/4 47 320 50 -40;+10 1,2 12,85 8,3
KCO-P/2-H . ‘
Mog.3 25-16-50 25 16 1 54 320 50 -40;+10 1,5 10,25 11,61
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
KCO-P/2-H . .
Mon.3 50-16-50 | ° 16 2 836 | 320 | 50 | -40;+10 | 27 263 34,52

*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 MOXeT OT/TMYaTbCA OT CbaKTI/I‘-leCKOFO
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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

YcnoBHbIM 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

54

7~ B
( npphortum.com/\;
\—



b Jhortum_

PaccTtoaHumne Mexay oTBepCcTUAaAMU

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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b Jhortum_

NpowunnoxxeHne B
HEMNOABWMXXHbIE OMNMOPDLI

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

Tl/ll'lbl), a TaKXe TOpU3OHTaslIbHOIro pr6OI'IpOBO,EI,a C MOHTa>XOM 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 MoJib30OBaHUMA

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 HernogBW>XHble OrNnopbl C ynopaMn noaxooaT ONnd KperjieHd 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 OOCNYXXMBAHUIO HEMOOBMXKHbBIX OMOP AO/MKHbI  MPOM3BOAMTLCA
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.

QR-KOA HO HEMOABKKHbBIE ONOPbLI hortum

7~ B
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TexHUUYecKUue XxapaKTepUCTUKU CTaHAAPTHbIX HENOABUXXHbIX ONOpP
ANS BHYTPEHHUX MHXXEeHEPHbIX CUCTEM 3aBOAa-U3roToBMUTENA
OO0O HMM «XopTyMm» po 16 6ap (rMapaBiInyYecKmne UcnbiTaHus o 24 6ap)

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

=
~
| E——
i
Z .
ans
Macca AonycTuMsblie
%* * 1]
O603HauyeHue | Tpy6onpoesoga | L, MM | d,MM* | S,MM D,MM - HarpysKU*™** [la
DH, MM
HO.O 15.1 15 320 33,5 32 130 1,23-1,93 2966,34
HO.O 20.1 20 320 423 32 130 1,16-2,02 3208,82
HO.O 25.1 25 320 483 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 1,29-3,3 8430,69

* B 3aBMCUMOCTM OT MaTepuana nsnenms.
** Macca 6e3 rmnb3bl M Macca C rM/b30M.

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 HeobxoaAMMO obecnedmnTb KauyecTBEHHOoe CBapHoOe coeanHeHue.
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b Jhortum_

2. HenogBu)XHaa onopa ana OB (runb3a no 3anpocy) noa cBapky
HO.O.1 DN 50-200 (ogHOTpYy6Hasa cuctema)

- | d
s
: ‘ A
N
‘ BN
Y
- 0 .
ansa OdonycTuMmblie
O603HauyeHue | Tpy6onpoBoaa L;** D,MM H, d,mm S’* MaC£a, Harpysku****,
MM MM MM Kr
DH, MM Ma
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 NnuTa nepeKpbiTUAa 4pyrov TONWMHbI, MPW 3aKa3e YKasblBaTb HYXKHYO OJIMHY M1b3bl.

X _ eCNM HarpysKu NpeBbILWakoT AOoNYCTUMble, HEOBXOAMMO CBA3ATbCH C KOHCTPYKTOPCKMM OTAE/10M
019 YTOUHEH WS BO3MOXXHOCTU MCMOMb30BaHMA MPW OAaHHbIX HAarpy3Kax UMM n3roToBieHmna nsgenmin B
COOTBETCTBUM C AaHHbIMU 3aKa3umKa.

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

npphortum.com
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3. HenoaBwxHasa onopa ansa OB (rMnb3a No 3anpocy) noa cBapKy
HO.O.2 DN 15-40 (aByxTpy6Haa cucrema)

[2 | H

A
Y

L7

(e | = e
S| S 1.
d d
ana L, d, Macca, AdonycTuMbie
O603HauyeHUue | Tpy6onposoaa S, MM* | L2, H, . HarpysKmu****,
MM | MM Kr
DH, MM MM MM Ma
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 MNpeBbILWakoT JOoNYCTUMble, HEOBXOAMMO CBA3ATbCH C KOHCTPYKTOPCKMM OTAE/10M
019 YTOYHEHUSA BO3MOXXHOCTU UCMOMb30BaHMSA MPU JaHHbIX HAarpy3Kax Min M3roToBneHus n3nenmin B
COOTBETCTBUM C AaHHbIMU 3aKa3umKa.

Mpn MoHTaXke HeobxoaAMMO obecnedmnTb KauyecTBEHHOoe CBapHoOe coeanHeHue.

npphortum.com
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4. HenopBum)XHasa onopa Ans BoAoCHab)eHusa nog mydToBoe (nasoBoe)
coeguHeHune HO.B.Gr DN 25-40 (Hep)kaBeloLiasa CTasb)

A
— —]
-
—
Y s
or
ad
0
ansa D Macca AdonycTuMble
O603HaueHue | Tpy6onposopa | L, MM ! Gr" d, Mm* S, MM* e | HAarpyskm****,
MM Kr
DH, MM Ma
HO.B.Gr 25.1 25 470 | 130 1 33,5-34 3,2-35 114-2,32 4173,00
HO.B.Gr 32.1 32 470 | 130 11/4 42,3-42,4 3,2-3 1,05-2,6 6472,61
HO.B.Gr 40.1 40 470 | 150 11/2 48-48,3 35-4 1,29-3,3 8430,69

* B 3aBMCUMOCTM OT MaTepuana nsgenms.
** Macca 6e3 ruib3bl M Macca C rMIb30W.

X _ eCNM Harpy3sKu MNpeBbILWakoT AOoNYCTUMble, HEOBXOAMMO CBA3ATbCH C KOHCTPYKTOPCKMM OTAE/10M
019 YTOYHEHUS BO3MOXHOCTU UCMOSb30BAaHMSA MPU JAaHHbIX HAarpy3sKax UM M3roToBleHUs Usnenun B

COOTBETCTBNIN C OaHHbIMW 3aKa34MKa.

Mpn MoHTaXke HeobxoaAMMO obecnedmnTb KayecTBEHHOoe CBapHOe coeanHeHue.

60
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5. HenogBu)XHaA onopa Ana BoAaocHabxeHua noa MmydToBoe (na3oBoe)
coeauHeHue HO.B.Gr DN 50-100 (Hep)kaBelowian cTasb/ouMHKOBaHHas cTasb)

a
O603HayeHue pr6<ﬂ::>oaona L, MM D, Gr" d, Sy H, Mac:’:ka, ﬂo"yCTﬂx: 1
DH, MM MM MM | MM | MM Kr Harpysku**** Ma
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 | 212 76 4.0 | 106 49-8,4 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 3aBMCMMOCTM OT MaTepWrana n3gennd.

** Macca 6e3 rmfib3bl M Macca C rMb30u.

X _ eCnNM HarpysKu MNpeBbILWakoT AOoNYCTUMble, HEOBXOAMMO CBA3ATbCH C KOHCTPYKTOPCKMM OTAE/10M
019 YyTOUHEH WS BO3MOYXHOCTU MCMOMb30BaHMA MPW JAaHHbIX HArpy3Kax UM n3rotoBneHmna nsnenmm B
COOTBETCTBMM C AaHHbIMU 3aKa34yMKa.

|_|pl/l MOHTa)>ke HeO6XO,EI,l/IMO obecrneunTb KayecTBeHHoe CBapHOe coegmnHeHune.
Bo3MOXHbI BapWMaHTbl OMnop C yrnopamMm Ha MeHbllne anamMeTpbl. YTOUHATL B oTAene rnponax.

ol
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6. HenoaBw)xHaA onopa Ans BoAoCHab)XXeHua nog pe3b6oBoe coeguHeHue

HO.B.P DN 15-40 (Hep)kaBeloLlasa cTanb/OuMHKOBaHHasA CTallb)

b
A
< 1
Y
G
7
Ans donycTuMble
O603HavyeHune Tpy6onpoBopa | L, MM D,MmmMm G” Macca, kr** y ook
DH, MM Harpysku , Ma
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 _ eCNM HarpysKu MNpeBbILWakoT JOoMYCTUMble, HEOBXOAMMO CBA3ATbCH C KOHCTPYKTOPCKMM OTAE/10M
019 YTOYHEHMS BO3MOXXHOCTM UCMOSb30BAaHMSA MPU JAaHHbIX HAarpy3skax UM M3roToBleHUs Usnenun B

COOTBETCTBMIN C OaHHbIMW 3aKa34MKa.

Mpn MoHTaXke HeobxoaAMMO obecnedmnTb KayecCTBEHHOoe CBapHOe coeanHeHue.
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7. Henoaswu)XHasa onopa Ans BoOAOCHa6b)XXeHua nop, pe3bb6oBoe coeguHeHue

HO.B.P DN 50-100 (Hep)kaBeloLliasa cTanb/OLMHKOBaHHAaA CTalb)

ana
O603HavyeHne | Tpy6onposopa | L, MM D,MM G” M::ﬁa’ Hzﬂ:;); ﬁ::,:::"' I?1a
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 _ eCNU Harpy3sKu MNpeBbILLakoT AoMYCTUMble, HEOBXOAMMO CBA3aTbCH 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.

BO3MO)XHbI BapMaHTbl OMNop C yrnopaMmn Ha MeHblLUME OMAaMETPbI. YTOUHATL B OTAEe1e NpoaaXK.
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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 BepTMKalbHbIX W FOPU30OHTaNbHbIX TpybornpoBodax cuctembol OB, TC,
XC, IBC, XBC. Pl obecne4dmnBaeT HagexxHyto dUKcaumio 1 noaaepkky Tpyb B Mectax, roe Heobxogmmo
npenoTBpaTUTb UX CMelleHWe Mo BO3OeNCTBMEM TeMMepaTypPHbIX pacluupeHuin, Bubpaumin mnm
MeXaHU4YeCKMX Harpys3okK. KOHCTPyKLWMS MOoABEeCHOM paMbl MNoabupaeTcs C ydeToM [OuMaMeTpa

TpybornpoBoaa, Harpy3okK 1 BbICOTbl MOHTa)<a (OT MepeKpbITUS 00 OCU TPyObI).

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

[[OTOBbI BbIMO/HWTL pPacyeTbl 419 HECTaHOAPTHbIX MPOEKTOB C PA3/IMYHbIM KOTMYECTBOM pr6.

Ba)Ho!

MpPKn BbINOHEHMM MOHTaXa NoABECHOM paMbl A4/1F 2-X Tpyb6onpoBoaoB Heobxoammo cobnaaTb
cnepytollee ycnoBume: pa3HOCTb HOMUHarbHbIX AMameTpos (DN) Tpy6 He AoMyKHa NpeBbilaTh OAMH LWar
DN. Moagbop paMbl ocyLlecTBgeTcs No Tpybonposoay ¢ 60MblUMM OMAaMETPOM.

Ecnu pasHocTb AMamMeTpoB npeBbillaeT 1 DN, TpebyeTcs NpuMeHeHmne crneLmanm3npoBaHHbIX

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

MaTtepuarnibHOe UcrnoJiIHeHue:

[nacTuHbl, WBennepsbl, p€bpa | Yrnepogucraa ctanb

Mpoknagku [MOH

Favku, 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: BOCNpPUHKMMaET OCeBble, MonepeyHble M BepTUKanbHble YCUNS, BO3HMKAtOLWME
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 CUTbGOHHbBIX KOMMEHCAaTOPOB;
Mcrnonb3oBaHWe cepTUDULMPOBAHHbBIX MaTepuranoB OT MPOU3BOAUTENEN rapaHTUPYEeT BbICOKOe

KayecTtBo PI1.

QR-KOA HO NoABECHbIE pAMbI hortum
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m
vy

Ta6bnuual.
MNapamMeTpbl MnogBecHoM pambl Ona 1 TpybonpoBoda, Harpysku B 3aBMCMMOCTM OT OMaMeTpa
TpybornpoBoda W  pacCcTodHMsa OT MNepekpbiTMa [Oo ocu  TpybornpoBoda (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 HenoaBu»kHbix orop (HO).
3) BO3MOYHO M3TroTOBMEHME C APYTMMUM NapaMeTpaMmy Mo TeXHUYECKUM TpeboBaHMAM 3aKasumKa.
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Ta6bnuua 2.

MapaMeTpbl MoOBECHOW paMbl ANng 2-X Tpy60onpoBOOOB Harpy3Ku B 3aBUCKMMOCTM OT AMaMeTpa

Tpyb6orpoBoaa 1 paccToAHMA OT MepPeKpPbITUA A0 OcK TpyborpoBoaa (BbicoTa pambl)

b Jhortum_

e lh,

o
° = >T 8 >T 8 s - E
o g b3 E . P E - o I oI
s [o] S o X Y o N ¥ Q L p [0]
S v T g s o s | op | F 2 | 08
o s 3 ) C O > M O > (] - T @
z z | Z5a| IO & | TOo | 2Ny | 25| % | Ea| 2 z z
g 53¢9| go o o c o o | 8 z z 2
I 0 |ega| £c I3 Xrc 5| ¢ 2o | el 4 o )
o Vo5 > > w O > > *O0 | ¢ g o9
0 2ay oQ o) oQ o < o I
le) g oS L 0 J L O J J o9
“8 £5 | g8 | £5 |8 |3 g
L o (0] s c
15- 2820/ | 5640/ N4/ 228/
PM.HO.2.15-32.500 = 500 3350/ | 6700/ | 261/ | 522/
5300 10660 360 720 0,2 3] 2,5 1062 | 600 557
15- 2820/ | 5640/ N4/ 228/
PIN.HO.2.15-32.1000 2 1000 3350/ | 6700/ 261/ 522/
5300 10660 360 720 0,6 | 49 2,4 | 2062 | 600 | 1057
- 2820/ | 5640/ | T4/ | 228/
PIN.HO.2.15-32.1500 2 1500 3350/ | 6700/ 261/ 522/
5300 10660 360 720 08 | 68 2 3062 | 600 | 1557
PIN.HO.2.40.500 40 500 6570 13140 453 906 0,3 3] 1,8 1062 | 600 557
PrN.HO.2.40.1000 40 1000 6570 13140 453 906 0,7 49 1,7 2062 | 600 | 1057
PrN.HO.2.40.1500 40 1500 6570 13140 453 906 1 68 1,5 3062 | 600 | 1557
PrN.HO.2.50.500 50 500 9626 19252 575 1150 02 | 122 57 1062 812 618
PrN.HO.2.50.1000 50 1000 9626 19252 575 1150 0,3 | 168 55 2060 | 812 1118
PIN.HO.2.50.1500 50 1500 9626 19252 575 1150 0,4 | 213 5 3060 | 812 1618
PrN.HO.2.65.500 65 500 23400 | 46800 996 1992 | 0,3 | 122 25 1062 812 618
PrNn.HO.2.65.1000 65 1000 23400 | 46800 996 1992 | O6 | 168 | 24 | 2060 | 812 1118
PrNn.HO.2.65.1500 65 1500 23400 | 46800 996 1992 1 213 2,3 3060 | 812 1618
PrNn.HO.2.80.500 80 500 26600 | 53200 Nn32 2264 | 0,4 | 122 2,1 1062 812 618
Pr.HO.2.80.1000 80 1000 26600 | 53200 Nn32 2264 | 0,7 | 168 2 2060 | 812 1118
Pr.HO.2.80.1500 80 1500 26600 | 53200 Nn32 2264 | 13 213 19 3060 | 812 1618
PIN.HO.2.00.500 100 500 32600 | 65200 1616 3232 | 05 | 122 1,7 1062 812 618
PrN.HO.2.100.1000 100 1000 32600 | 65200 1616 3232 | 09 | 168 1,6 2060 | 812 1118
PrN.HO.2.100.1500 100 1500 32600 | 65200 1616 3232 1,5 213 1,5 3060 | 812 1618
NMpuMmevaHwue:
1) Harpysku no ocu X, Z yka3saHbl C y4eToM MpobHoro gaeneHunsa (c koabobumumeHTom 1,5 oT pabouero
naBneHusa).

2) Macca Pl yka3aHa 6e3 y4éTa HenoaBu»kHbix orop (HO).
3) BO3MOYXHO M3roToBMEHME C APYrMMKM NapaMeTpaMm No TeXHUYECKMM TpeboBaHMAM 3aKasymKa.
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NOABUMXXHDbIE (CKOJ1Ib34LUME) OMOPbDI

b Jhortum_

MNpunnoxxeHume I

MoaBMKHble (CKOMb34LLME) OMopbl TOProBOW MapKM hortum mcronb3ytoTcs Ang Tpy6onpoBoaoB CUCTEM
OB, 'BC, XBC, TC 1 XC. OHU obecrneumnBaloT HagexHyo drKcaumo 1 cTabunbHOCTb Tpy6, NpenoTBpallas

Mx gedopMaumm 1 MOBPEXKAEHUS.

OTCyTCTBME MOABMIKHbIX (CKOMb3ALLMX) OMOP MOXKET MPUBECTU K HAPYLLUEHMIO COOCHOCTM TPYOOMPOBOAa,
UTO HeraTMBHO BIMAET Ha PaboTy CUCTeMbl. DTO CMOcobBCTBYET YCKOPEHHOMY WM3HOCY cunbdoHa U

COKpallaeT CPOK CJ'Iy)'K6bI KOMMEeHCATOPOB.

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

MaTepuanbHoe ucnosiHeHue:

MaTepuan Cranb C1.3
MokpbITHE 2nekTpoumnHkoBaHue no FOCT 9. 307-89

OCHOBHble GYHKLIMM NOABMKHbBIX (CKOMb3ALLMX) onop:
dUKcaumua CcTofKa: YBENMUMBAKOT >KECTKOCTb Tpybonposoaa,
obecreynBas ero NpPSMonmHenHoe yanmHeHme.

Mepepaya ycUNU: HanpasnaloT Harpysky oOT TernoBoro
paclwmpeHna Tpy6onpoBoda Ha KOMMeHcaTop, Bbi3blBasg ero
oKaTue.

3awmTa OT BU6pauMii:  MUHUMUBUPYIOT  BUBPALIMOHHOE
BO3OeMCTBME U NPedoTBPaLLatoT NoBpexkaeHMne Tpy6 OT BHELLIHMX
HarpysoK.

MpeumMyLiecTBa NOABMXHbIX (CKONb3swmMx) onop hortum:
- Pe3nHoBOe ynnoTHeHre B KOMMJEKTE;
- MnaBHoe 1 BecllyMHOe nepeMelleHne Mo HanpaBAsoLWMM;

FTMOBKMA MOHTaX: BO3MOXHOCTb YCTAaHOBKM C GOMbLUIMM MyTeM
nepemMeLlleHns;

KoMMaKTHasa KOHCTPYKUMA: yOo6CTBO MOHTaXa [da)ke B
orpaHUYeHHOM MPOCTPAHCTBE;

MN3HOCOCTOMKMNI CKOMb3AWMM  "BallMak" [OONroBeYyHoCTb U
YCTOMUYMBOCTb K Harpy3Kam.

Ba)xHo!

MooBMKHblE (CKOMb3ALLME) OMOPbl MOHTUPYIOTCA B CTEHY C
MOMOLLIbIO aHKEepPOB.

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

Bce paboTbl MO MOHTaXXY U  OOCNYXMBAHUIO MOLBMIKHbIX
(ckonb3aLMX) onop LOMKHbI MpPOWU3BOAUTLCS
KBaNMoUMUMPOBAHHbLIM MepcoHanioM B cooTBeTcTBUMM c T Ha
OaHHbIN OBbEKT.

MH>XeHepbl-KOHCTPYKTOPbLl  3aBoda MNOMOraloT C  PacCTaHOBKOW

MAb3a

NauTa /

nepekpbITHA

noaBUM>XHbIX (CKOﬂbBﬂLLI,MX) onop, HenoaABWMXHbIX OMOpP, MoABEeCHbIX PaM, a TaKXe

TeXHUNYeCKYIo nogaep>XKy Ha BCeX 3Tanax aKCristyyataumn.

QR-KOA HO MOABMXHbIE
(ckoAb3gLLMe) onopsbl hortum

MNoaBMXHARA
(ckoAb3aALLaA) 14..164y
onopa j
@ I 2.4y
-
i !
KomneHcarop |
CUABGOHHBIN |4~ ‘
2.4y
7
i S———
MoaBMXHASA 14.. 164y
(ckoAb3awLasn)
onopa
- L
CUNbPOHHbBIX KOMMEHCATOPOB.,
OKa3blBaloOT
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1. TexHU4YeCKMe XapaKTepPUCTUKU NOABUIXHOM (CKONb3siLLiei) onopbl
oguHapHom (CO M8) gna Tpy6onposoga DN 15-50

100

\
4
207 »l
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

O603HaYeHune 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"

npphortum.com)
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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 gaHHble
OnuvHa TpybonpoBoaa: L=78 M (26 aTaxkel BbiICOTOM 3 MeTpa)
OunameTp Tpybonposona: dy80
MakcuManbHasa TeMnepaTtypa TernoHocuTens "nofayva": Tmax=95°C
MaKcmManbHaa TeMnepaTtypa TennioHocuTens "obpaTka'": 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 KOMMEHcaTopa: 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

KonnyecTso KoMreHcaTopoB: n= dL1/A+=109,2/30=3,64 wT. OKpyrnseM 0o 4 KOMMNeHCaTopoB.

4. Harpysku, 0encTByOLWME Ha HEMOOABUXKHbIE 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 HemnoaoBWXKHbIMU ornopamu: 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(y4vactok 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 cedeHus 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 KoMreHcaTopa
Fck=Sadp*P+Aoc*dL
5.1 OnpepnenseTcsa BennymMHa nMHerHon gedbopMaL i Ha KayKOoM ydacTKe

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

5.2 OnpepnenseTca Harpy3ka oT CUbGOHHOIrO KOMMEeHCcaTopa Ha KaXKAoM yYacTke
Oedopmauma Ha nogave:

HOS5-.... dL4=0,012*6*(95-(-10))/0,9=8,40 MM=0,84 cMm

HO4-HOS: dL4=0,012*18%(95-(-10))/0,9=25,220 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=25,20 MM= 2,52 CM

Harpy3ka oT KoMrneHcaTopa Ha nogade:

FCck4=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

FcK1=82,52*24+227,28*2,522553,23 kr=2553,23 *0,0098=25 kH
Oedopmauma Ha obpaTke:

HOS5-.... 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=1,92 cM

Harpy3ka oT KoMrneHcaTopa Ha obpaTKe:
Feka=82,52*24+227,28%1,92=2416,86 Kr=2416,86*0,0098=24 kH
Feks=82,52*24+227,28*1,92=2416,86 kr=2416,86*0,0098=24 kH
Fek2=82,52*24+227,28%1,92=2416,86 Kr=2416,86*0,0098=24 kH
Fea=82,52*24+227,28*1,92=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 Harpy3Ku 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 HermoaBWM»KHble 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 MOABMMXHOM ONopbl;

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

J=96,68 cCM4 — MOMEHT MHEPLIMN CeyeHUs.

z V2w
0,3 % 0,095

CornacHo pacueTy [,=17,17, uTo 6Gonblue, Yem |=16 M (AnMHa ydacTka OT HemnoABMXHOM 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 TeMnepatypa TenfioHocuTena "nogadva’: Tmaan=10°C
MaKkcmManbHaa TeMnepaTtypa TennioHocuTens "obpaTka': Tmaxe=20°C
TemnepaTypa okp. Cpefbl (TeMMepaTypa B MOMELLEHWM B NpoLecce aKkcnayaTaunm): Tmim=30°C
TeMnepaTypa okp. Cpedbl (MMHMMaNbHaa TeMnepaTypa MOHTaXKa): 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 BepTUKasbHbIK 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

SdbdekTMBHaAA Naowanb cunbdoHa: S:6=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

[onycTumMasa HecoocTHOCTb Tpybonposofa: b=1cm

T.K. OCEBOWM XOO Ha pacTKeHWe W COKaTMe y KOoMMeHcaTopa OAMHAaKOBbIM, TO KOMYEeCTBO
KOMMEHCaTOPOB Mo TpyBonpoBoay ¢ 60/blWUM yanuHeHueM: n= dL2/A+=31,2/30=1,04 wT. Okpyrnsgem oo

2 KOMMEHCATOPOB.

4. Harpysku, 0eNCTBYOLWME Ha HEMOOBUXKHbIE OMOPbI:
4. Bec Tpybbl
FTp=Bec MOroHHoro MeTpa Tpybbl C M3oNAUMEN * OfIMHY ydyacTKa Mexay KOMMeHcaTopamm
BeC MoroHHoro Metpa Tpy6bl DN80 ¢ nsonaumeit: 9,5 kr
OnvHa y4acTkoB M/y HeMoOBWMIKHbIMK oropamu: L/n=78/2=39 M. Bepem paccToaHue Mexay
HernoaBM»XHbIMKU  ornopaMu 33 M, KpaTHoe 11 3TaykaM. OcTanbHOM 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 nMpw 10 °C paBHa p =999,73 Kkr/m3
L=78 M - obLlas annHa BepTUKaabHOro Tpyb6onposoaa.

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

5. Harpy3ka oT cunbdoHHOro KomMmneHcaTopa
Fck=Sap*P+Aroc*dL
5.1 OnpepenaeTtca BeNUYMHA NMHENHOM AedOopMaLMM Ha KaXKOOM y4acTke
dL=a*L*(Tmax-Tmin)/0,9
52 Onpe/:l,enqucq Harpys3ka ot CV]J‘IbeOHHOFO KOMIMEHCaTOopa Ha KaxxOoM 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. BokoBaga Harpyska oT CUIbPOHHOIO KOMMeHcaTopPa Ha MOABWMYKHbIE OMOpPbI:

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 OCEBOW Harpy3ku KOMreHcaTopa

BokoByto Harpy3ky Ha NoABVXHbIE OMOpPbl MPUHATO CYUTATb PABHOM BbIYMCIEHHOMN, 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 ycToM4mBocTM Tpybonposoda

KpuTnueckyto OnnHy yyacTka:

\/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 - MaKCMMarbHbIXM Ha4anbHbIM NPOrmo6, paBHbiM 0,2% OT ONUHDbI
yyacTka OT HeMNoABMXXHOM [0 MOABMMXHOM ONopbI;

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 KPpUTUYECKOE CKMMatoLLLeE yCUmne:

_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 K02PDULMEHT TPEHMA B MPOJONbHOM HampaBneHuun [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: TpyObOoMpoBoOa YCTOMUYMB, CTabUNM3aLma ¢ NOMOLLbIO YCTaHOBKM AOMOMHUTENbHbIX MOOABUMKHbIX

onop He TpebyeTca.
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3. MpuMep pacuyeTa NpeaBapUTENIbHOIO pacTsHXXeHUSA KOMNeHcaTopa
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 MaKC/MallbHasa

TeMnepaTypa TennoHocmTensa) — 95C°,

Tmax - MaKcuMarnbHaga TemrepaTypa obpaTHoro Tpybonpoeoda (MPUHMMaETCA MaKCKMManbHada

TeMMepaTypa TennoHocmTens) - 70°C

Tmin - MUHMManbHasa TemnepaTypa (no CI 13113330.2020 TemnepaTypa Haubornee XonomHoM

naTuaHeBkuM ¢ obecrney.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

obpaTHOM 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 - MaKcMManbHas TemnepaTypa nofdatollero TpybornpoBoda (MpUHMMaeTcs MaKCUMMasbHada

TeMnepaTypa TennoHocuTensa) — 95C°,

Tmax - MaKcuMarbHas TemrepaTypa obpaTHoro TpybonpoBoda (MPUMHMMaeTCa MaKCcWMMalrbHagda

TeMnepaTypa TennoHocuTensa) - 70°C

Tmin - MWHMManbHaa TemnepaTypa (no CIM 13113330.2020 TemnepaTypa Haubornee XonomHoMn

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
i} e . -
PS=(8L/2)-8L*(TMoHT-Tmin)/(Tmax-Tmin) | | | | = | ¢ | g |10 |13 |15 176|200 | 22| 25 | 27 | 30 | 30
npenBapuUTenbHoOe pacTaXXeHne Ha
noparoLLeM Tpybonposoae, MM
PS=(5L/2)-8L*(TMOHT-Tmin)/(Tmax-Tmin)
o366 |9|122| 1| 18 |20]|235|26] 29 |30

npenBapuUTenbHOE PacTaXKeHWe Ha 9|63
obpaTHOM TpybonpoBoae, MM
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NpounnoxxeHne E
OnTuManbHaA rpagauus HapaboTKU ANng KOMMEHCAaTOpPOB BHYTPEHHMUX

MH)XXEeHEepPHbIX ceTen

OO0 HIMIM «XopTyM» cuyMTaeT Haubonee noaxoddnMM u Gnumxkanmwmm TOCT gng KoMMneHcaTopoB
BHYTPEHHUX WHXXEHEPHbIX ceTel npuHMMate [OCT 32935-2014 «KomneHcaTopbl CUAbOOHHbIE
MeTannmyeckme Ona TEennoBbIX CETEM», B KOTOPOM HapaboTka KOMMeHcaTopa MnpencTaBneHa B BUAOe
rpagaunii, Hambonee TO4YHO onpenenaoLLMX cTeneHb cpabaTbiBaHMA KOMMeHcaTopa 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:

- M1PU PACTSIKEHUM — CXKATUM OT MUHUMQAIbHOMO O MAKCHMMAQJ/IbHOrO COCTOSIHMS o4 AevCTBUEM
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 UmnkKioB;

- [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 npeaonpuaTmeM — 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 AeMNcCTBMEM 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/ibPOHHOro KOMMEHCALMOHHOIo YCTPOMCTBA):
Mpodo/mKMTenbHOCTb  pPAbOTbl  CUIBGOHHOIO  KOMMeHCcATopa  (CUAbGOHHOIo  KOMMAEeHCALMOHHOro
YCTPOMCTBA) B LUMK/IOAX.

3124 umkn pegopmauun cusibpOHHOro KommneHcaTopda (CHUIbPOHHOIo0 KOMIMEHCALMOHHOIro
YCTPOUCTBA): EOuHuW4YHBbIY rpouecc repemMelleHnsa OAHOM  MpucoeamHUTESIbHOM  MOBEPXHOCTU
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 Ya/IMHeHWe TpybonpoBoda W oXKaTue 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 KoMneHcaTtopa
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 nnatoc 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.

Tak>Ke Ha NpyMepe OaHHOIMo pacyeTa MOXXHO PAaCcCMOTPETb aBAPUMNHYIO UM UHYIO CUTYyaL Mo, 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 MONMHOro 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 MOMHOro Xoaa.

TakmnM 06pa3oM, rpagaLmm HapaboTKM KOMMEHCATOPOB B Mpeaenax HasHauyeHHOro cpoka Cny»obl,
onpegeneHHaa nyHKToM 5223 TOCT 32935-2014 pocTtaToudHa Ansg KOMMEHCATOPOB BHYTPEHHMX
WHXXEHEPHbBIX CUCTEM TMpPU y4yeTe eXXedHeBHbIX MepenagoB TemMnepaTyp TEM/OHOCUTENa WAun
BO3HWKHOBEHUA BHELUTaTHbIX CUTyauun B pabote cucteM OMB, ykasaHHble MapaMeTpbl 9BNAKOTCA
€OMHCTBEHHO rMpueMneMbiMM U obecrneumBalolLMMKM  Be30MacHylo  3KCMAyaTauuio  BHYTPEHHUX

NHXXEHEPHbIX CETEN.
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b Jhortum_

MpounnoxeHme X
TUNOBDbIE MNO3TAXHbIE CXEMbI PACINOJTIOXXEHUA KOMINEHCATOPOB 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
HOMMHaNbHbIM auameTpom DN 15-50 MM Ha Tpy6onpoBogax cucrtemol OB

HoMuHanbHbIN gnamMeTp: DN 15-50M™m
Pabouee paBneHue: Py 16 Bap
OceBoM xof, KOMMeHcaTopa: -40 (cxkaTume) /+10 (pacTsaxeHue) 40
BbicoTa 30aHma: 9-40 3Taken, C BbICOTOM 3Tarka 3M 39
TeMnepaTypa TenioHoCUTeNs: +95..+105°C 38
MUHUManbHaa TeMnepaTypa MOHTaXa: -10°C 37
MaTtepuan Tpybonposoaa: cTanb Tl 736
KoadpdnumeHT N"MHEeMHOro paclmnpeHus: 0,012 MMm/M°C 35
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*CxeMa PaCCTaHOBKWM N KOTMYECTBO KOMMEHCATOPOB 3aBNCUT OT TeMNepaTyp TernjioHocuTena mn
MOHTaX>Xa, MaTepuralia pr6OI'IpOBO,D,a, BbICOTbl 2Ta>Xa, HalTM4n4d UM OTCYTCTBUNA CaMOKOMIMeHCauUunn Ha
TEXHUNYECKMNX TaXKaxX.
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b Jhortum_

CxemMa 2. TunoBoe No3aTa)KHoe pacnosioXkeHne KkomneHcatopoB Dek multilayer
HOMMUHanNbHbIM AanamMeTpoM DN 65-200 MM U HenoaBMXXHbIX onop HO.O.1
HOMMHanNbHbIM AnameTpom DN 65-200 MM Ha Tpy6onpoBogax cucrembl OB

HoMuHanbHbIN gnamMeTp: DN 65-200MM
Paboyee gaBneHue: Py 16 bap
OceBoM xof4 KOMMNeHcaTopa -30 (oxkaTtume) /+30 (pacTaweHune)
BbicoTa 30aHma: 9-40 3Takem, C BbICOTOM 3Tarka 3M
TemMnepaTypa TenioHocuTensa: +95...+105°C
MuHUManbHaa TeMnepaTypa MOHTaMxa: -10°C gg
MaTepuan Tpy6onpoBonaa: cTanb 28
KoadpdnumeHT N"MHEeMHOro paclmnpeHus: 0,012 MMm/M°C ¥[37
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*CxeMa PaCCTaHOBKWM N KOTMYECTBO KOMMEHCATOPOB 3aBNCUT OT TeMNepaTyp TernjioHocuTena mn
MOHTaX>Xa, MaTepuralia pr6OI'IpOBO,D,a, BbICOTbl 2Ta>Xa, HalTM4n4d UM OTCYTCTBUNA CaMOKOMIMeHCaunn Ha
TEXHNYECKMNX TaXKaxX.
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b Jhortum_

CxeMa 3. TunoBoe noaTa)kHoe pacrnono)eHmne 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

HoMuHanbHbINM gnamMeTp: DN 15-50M™m
Pabouee naBneHue: 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 Tpy6onposoaa: cTanb B 37
KoadpdnuUMEHT NTMHEMHOro paclnpeHuns: 0,012 MM/M°C 25
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*CxeMa PaCCTaHOBKW N KOTMYECTBO KOMIMEHCATOPOB 3aBNCUT OT TeMMepaTyp TernJIoOHoCUTe1d 1
MOHTaX>Xa, MaTepuralia pr6OI'IpOBO,D,a, BbICOTbl 2Ta>Xa, HalTM4n4d UM OTCYTCTBUNA CaMOKOMIMeHCauUunn Ha
TeEXHUNYEeCKUMX aTaxKaxX.
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b Jhortum_

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

HoMuHanbHbINM gnamMeTp: DN 65-200MM (DN 65-100 ang KCO-P/2-H)
Pabouee naBneHue: Py 16 Bap
OceBoW xofn KOMMNeHcaTopa: -30 (okaTtume) /+30 (pacTaweHune) @
BbicoTa 3gaHua: 9-40 3Ta)keMn, C BbICOTOM 3Ta)ka 3M 39
TemMnepaTypa TennoHocuTensa: +70°C 38
MUHUManbHag TeMnepaTypa MOHTaMxa: -10°C % 37
MaTepuan Tpy6onposoaa: cTanb = gg
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*CxeMa PaCCTaHOBKU N KOTMYEeCTBO KOMIMEHCATOPOB 3aBNCUT OT TeMMepaTyp TernJIoHoCUTed 1
MOHTaX>Xa, MaTepurala pr6OI'IpOBO,ELa, BbICOTbI 3Ta)Xa, Hannn4mna Nim oTCyTCTBMNA CaMOKOMMeHCal MM 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 cuctembl OB ¢
CaMOKOMMeHcauuen Ha BEPXHUX U HUKHUX STaXKaxX

HoMWHanbHbIN gMamMeTp: DN 15-50MM
Pabouee naBneHue: Py 16 Bap 40
OceBoM xo4 KOMMNeHcaTopa: -40 (cxkaTume) /+10 (pacTsaxeHue) 38
BbicoTa 3gaHuns: 9-40 3TaKen, C BbICOTOWM 3TaXka 3M _“__“_@
TeMnepaTypa TenioHoCUTENS: +95..+105°C 37
MUHUManbHaa TeMnepaTypa MOHTaXXa: -10°C 36
M : 35
aTepuan Tpybonposoaa: cTanb
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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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b Jhortum_

CxeMa 6. Tunosoe No3Ta)XKHoe pacnosioXeHue KkomneHcaTtopoB 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

HoMWHanbHbIN gMamMeTp: DN 65-200MM
Pabouee naBneHue: Py 16 Bap
OceBoW xo4 KOMMNeHcaTopa: -30 (cxkaTue) /+30 (pacTsikeHune) 40
BbicoTa 3gaHuUa: 9-40 3Ta)ken, C BbICOTOM 3Ta)ka 3M 38
TeMnepaTtypa TenoHoCcUTens: +95..+105°C 38
MUHUManbHaa TeMnepaTypa MOHTaXXa: -10°C 37
MaTtepuan Tpybonposoaa: cTanb rYEIE] 36
KoadpdnuMeHT NTMHENHOro paclmnpeHus: 0,012 MM/M°C 35
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*CxeMa PaCCTaHOBKWM N KOTMYECTBO KOMMEHCATOPOB 3aBNCUT OT TeMNepaTyp TernioHocuTena mn
MOHTaX>Xa, MaTepuralia pr6OI'IpOBO,D,a, BbICOTbl 2Ta>Xa, HalTM4n4d UM OTCYTCTBUNA CaMOKOMIMeHCauUunn Ha
TeEXHUNYEeCKUMX aTaxKaxX.
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b Jhortum_

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 anameTpoMm 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 30aHma: 9-40 3Takem, C BbICOTOM 3Tarka 3M —n—%
TeMnepaTypa TenioHoCUTens: +70°C — 37
MurHUManbHaa TeMnepaTypa MOHTaXa: -10°C 25
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*CxeMa PaCCTaHOBKWN N KOTMYECTBO KOMMEHCATOPOB 3aBNCUT OT TeMNepaTyp TernioHocnTena m
MOHTaX>Xa, MaTepuralia pr6OI'IpOBO,D,a, BbICOTbl 2Ta>Xa, Ha/lTM4n4d UM OTCYTCTBUNA CaMOKOMIMeHCauUunn Ha
TeXHUNYEeCKMX aTaxKax.
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b Jhortum_

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 anameTpoM DN 65-200 MM
Ha Tpy6onpoBogax cucteMbl FBC c caMOKOMMNEeHcaumnen Ha BEPXHUX U HMXKHUX
3TaXax

HoMWHanbHbIN gMamMeTp: DN 65-200MM (DN 65-100 ans KCO-P/2-H)
Pabouee naBneHue: Py 16 Bap
OceBoW xo4 KOMMNeHcaTopa: -30 (cxkaTue) /+30 (pacTskeHune) 40
BbicoTa 30aHma: 9-40 3Takem, C BbICOTOM 3Tarka 3M I 38
TeMnepartypa TenoHoCUTens: +70°C _ﬂ__“_%
MUHUManbHaa TeMnepaTypa MOHTaXXa: -10°C 37
MaTtepuan TpybonpoBoaa: cTanb 36
KoadpdnumeHT N"MHEenHOoro paclmnpeHuns: 0,012 MMm/M°C _lL 35
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*CxeMa PaCCTaHOBKWN N KOTMYECTBO KOMMEHCATOPOB 3aBNCUT OT TeMNepaTyp TernioHocnuTena m
MOHTaX>Xa, MaTepuralia pr6OI'IpOBO,D,a, BbICOTbl 2Ta>Xa, Ha/lTM4n4d UM OTCYTCTBNA CaMOKOMIMeHCaunn Ha
TeEXHUNYEeCKUMX 3TaxrKaxX.
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Cxembl 9-13. PekoMeHAaaL MM No pacctaHoBKe  MOHTa)Xxy CK u HO

Henodbuxras onopa

W? cetial

YPaccmarobry cub@orHsx komneHcamaopol
HBOOXOO0UMO HAYamb C YCmarobky
HENOdOUXHIX 00D,

B nepbyw o4epeds credyem y4umsibame
BCmecimbeHHble U32U0k Mmpyoonpoboda u
npeaycrampubames 7-o0pasxele unu |-
00pa3HbIe KOMIEHCAIMOpb!,

1 3max

KOMNBHCAUUD HA HUXHUX 3Maxax
goecnevubawm nymem u3zuoa mpyoonpobooa
b mecmax npucoeguHeHUs kK Mazucmpan
LIUHAa CaMOoKOMNEHCUPYOLe2ocs
mpyoonpoboda Moxem Obimb He 0o/ee T2M

[lpu duamempe cmoska 25MM U MEHbLE
O/IUHA /140 CaMOKOMIEHCAYUL Oydem He
v mewee 05 (puc7)

He donee 12 M

[lpu Oonbwem auamempe Cmoska pasMen
1118404 CaMOKOMIBHC AU paccyumeibaemcs
KaK /-00pa3Heil KOMIEHCAmap, npy 3moM
HANPAXEHUE HA U32UO HE TOAXHO
npebsiwams 80 Mna
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MeHbWe 05m

| —

puc
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by Jhortum_

Ha BepxHux maxax makxe MOXHO
NPEaYCMOMPEmb CaMOKOMIEHCALU (pUC.Z)

[lnedo nodbodku Kk npudapy Ha y9acmke
CamMoKoMneHCayuwy, ¢ yyemom dbyx maxed
HUXE GonxHO Obimb He MeHee 400 mv (200mm
Ha 1 3maxecmosk), Ho U He donee 500mm

2] Unpedensier AuHeUHoe YouHeH e
mpyoonpoboda
[lpu pacqemax memnepamypHoZo Yo/ IUHEHUS
CmanbHo20 mpyoonpoboda ucrnoss3yem
popryny:

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

2de

[ - YOruHeHue KOMIEHCUDYEMOZO Y4acimKa, MM,
00712 - Ko3@@UYUEHT MEMIEDAMLPHOZO
PACUYPeHUS CMany, MM/ m*° C:

H - Beicoma 3maxa M;

N - yucro maxey Mexay HenodouXHsIMy
onapamy Ha KOMAEHCUPLEMOM {/4acimKe

Tmax - MaKcumaibHas memnepamypa
menaoHocumens, ¢,

Imin - memnepamypa cmoska b MOMEeHm
MoHmaxa mpyo u bpesku kamnewcamapal (He
Huxe -10 C)-

k - kozpguyuesm 3anaca (k=0.9)




Henodbuxras onopa
/L] KOMIPHCAMap

LUMb@OHHE
ﬁ
|

\

HenodbuxHas ongpa

LU/Ib@OHHBIL KOMNEHCAMOp

Henodbux+as ongpa

by Jhortum_

— ]

=
)
%
|

LUnbQOHHbIE KOMPEHCAMOPE PAIMELanmCs Ha
NPAMO/IUHEUHOM 4acmke mpyoonpoboda mexay
HEeNnoaBuXHLIMU OnopamL.
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PaccmosHue Mexaly HenoaBuXHeMY onopamy
npuUHUMapm U3 Ycaobus Ymoos men/ioboe
YanuHerue He npebwiwano 50my, mak Kak npu
00/bler 3HaveHuy cywecmberro Bospacmawm
HAZPY3KY HA HENoGOUXHbIE OroDbl

\
|

Fem Ha BepmukansHom cmoske ecms
ombemb/ierus, mo KoMreHcamap pacnonazaemcs
npumepHo nocepedure (Cm.7)

Ec/u ombembrerud Hem, mo KoMIeHCamaop
NPEaNoYMUMESIbHO. Pacio/oxXumb 100 BepxHeu
Henodbuxwou onapou (Cm.2)
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3 Komnercamaps Beidupawmcs 6 coombBemcmbuy ©
duamempor mpyoonpoboda, Ha Komopsit OHY
yomarabnubawmcs

4) Konuqecmbo komnexcamapol onpedensemcs 6
| abucumocmu om pacyemHozo YanuHeHus
Shorfum® || mpyoonpoboda u KoMmeHCUpyBweD CrocooHoCmy.
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zae
dl - ocebas komneHcupypLas CrocooHoCb Ha
cxamue (U pacmsxexue)

5) flanee npobodumcs pacvem Hazpy3ok Ha
HenadbuxHele U Hanpabiswwue onapel U
Onpedeserue KpumuYeckad G/uHs {Hacimka
mexay onopamu. Onpedensemcs ocebas u
ookobasg Hazpyaky, Bec mpyosl ¢ udonayuey, bec
cmonoa Bodkl

npphortum.com
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Jouue pekoMergauliy o MOHMAaxt KomMreHoamopas:

1 KomneHcamaps: pasmeuaomcs Ha NPSMOAUHEIHON
WHACMKe mpyoonpoboca MeXal HenooduxHemt
onapam

2 Mexay dbyrma HenooBuXHsIMY ORGPaMY MOXENM Obillib
LCmaHoBAeH MoAsko O0UH KOMICHCOMOP,

J o aoeur cmapoHar Komiescameapa Heaoxoouma
YCMAaHOBKa CKOMb3ALUX (ROGBUXHeX/ anap. [lpy
PacnonoXeryy KOMIEHCAmMERa NGG NEQEKDLITILEN
CKOMB3FUUE (ROTBLXHBE! Onops Ycmaral ubaomes
MOALKO € OOHOU CIMOPOHL, € GPY200 EMEuoHs posik
Hanpabnsowes anaps Lzpael . 2u/ib3a b nepexpemy.

4. (lepbas cxomb3suwas (nodbuxHas) anopa om
KOMICHCQIMGPA. LCMaHaoauGaemcs Ha paccmosHuy
-4 Guarempa mpyos (apy YomaHobke komnexscamapa
100 NEPEKPLITILIEY, ZUMb3a & NEepeKpLImiL MOXE
LZDaMs HanpabasoiLey onons, Bmapas ckoaLIauas
lnodbuxHag! onopa onopa- Ha paccmossuy 14-16
duamempol mplyds, MPEmsA U ROCACOYOLILE COZIACHD
npoeKImY

5 B kavecmbe ckomasuux (nodbuxHex) onop
CABGYEM MPUHUMAME XOMYMOBHE 0rop0s!
oxbamsibapwezo muna

6 o BepmukansHog YCManobke KomMnescamaopa
CIMPENKT HA KODAYCE J00XHa NOKA3s0ams OHu3
HEIOHUCUMG OM HaRDAaBAeHUS HOMOKG

7 llpu Haauswy Bpesok Ha cmoskobom mplyoonpobode
KOMAHEQMAER CAPOYEm pacnonazames fUMEoHE
NOCEPETUHE MEXTY HENOOBUXHEIMY ONEDAML, MaK,
SIRO0K CMELIPHUE MEYBoNpoRooa © kaxooy CmopoHs
KOMIBHCAMOpa ObiA0 PatHomepHo £l Bpesox Hem,
M0 KOMREHCAMAPD NPEaRoYMUMELHO YCMaHobume nod
Depxwel HenodouxHay onopoy
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Cxema icmaﬂoaxu KOMNEHCAMOpa
ONT5.. NSO Ha Bepmukansxom
cmosike
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3000

{nodbuxwasg) onopa

Ckomsamuag

%176 ON

(xera ycmarobxu koMreHcamapa
ON65..ON200 ra bepmukansHor
cmosxe. [uns3a b MEXIMaxHoM
NEPEKPBIMUY CAYXUM KOK
Hanpabasewas onopa



CxemMma 14. YcTaHOBKa NOABUXKHbIX (CKONb3ALWWMX) onop
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Cxema 15. YcTaHOBKA B Y3KUX LUAXTaX HEeNMoABUXXHbIX ONMOP U KOMMNEHCaTOpoOB

Henodbuxras onopa

lluma nepexpeimus

24N
2.4 N

Lunb@anHsIL
KOMPEHCamap

2.4 N

14..16 ON

Lkomb3suas
(nodbuxHas) onopa

%76 OV

Lkone34uias
(nodbuxras) ongpa
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NMpuMep 3anonHeHus cneuudmukKaumm
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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: HepXkaBetoLas CTanb; 3aLLUTHbIN KOXYX:
antoOMUHMK, NaTPYOKKM Nog NpuBapky (42,2x3,2):
yrnepopgmcTas ctanb ¢ GocdaTHbIM MOKPbITUEM.

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 (yrnepoamcraa
CTanb) - 1 WT., NpokiagKa (MapoHMT) - 2 WT.

OOO HIMM «XopTyM»

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

CO M8 15 hortum

MoaBwxkHaa onopa (ckonb3awaa) ansa
Tpy6onpoBoaa Ly15, aHkepHble 601Tbl 10x45-50
(M8) (2wT), raka M8 (2wrT), pe3bboBas LWnNubka
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
(Pecnybnuka TaTapcTaH)
8-800-222-61-02

MaTepwan: nnacTUHbl LBenepbl,pébpa:
yrnepoaucTas ctasnb; ranku,60nTbl,wanbbl: CT1.20
(ow); npoknagkw: 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 nprMeHeHue : CnpaBoYyHWK : B 5T./ Mop o6, pe.
3acny)X. Oedr. Hayknm u TexHukn PCOCP pg-pa TexH. Hayk npod. WN. B. KygpsasueBa. - Mockea :
MaLllmHocTpoeHue, 1967-1969. - 5T.,; 22 cm.

3. IHTeHCcHdMKaLmMg TennoobMeHa B UCrapUTenax XonoanibHbix MatnH / [A. A. ForonuH, I. H. JaHunosa,
B. M. AzapckoB, H. M. MegHukoBal; Mog pea. A. A. ForonmHa. - MockBa : J1er. 1 nuL,. NpoMm-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. : T1n. "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 T[lpoekTupoBaHMe U MOHTaXX TPybOMpPOBOOOB CUCTEM BOLOOCHAGWEHUS U
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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OBbEKTDbI, rAE YCTAHOBJIEHO OBOPYAOBAHUE HORTUM

r. Mocksa, XK «The LAKE»

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

r. Mocksa, XXMAol paiioH «ALIAY r. Mocksa, XK SOUL

\
3\

i;i E .E-
!‘E'EV;:LK 5 E
A
o R 8.
|
i
LN
r. Mocksa, XK «MeTpornoAmsy r. Mocksa, XK "Pycmy-KaHTEMMPOBCKUIA'"
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r. Mepmsb, XK «iLoven 7 r. Yaoa, XK «¥Ydomumckuit Kpemaby
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Typen

M Ha

r. Tiomerb, XK «Ok196pbCKM

XK «URBANICA»

’

r. Yooa

LILLLEELEL

r. KpacHoaap, XK «Ckaska 'paan

CAMOAE

MOH «

r. Kpacroaap, Mukpopa
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KK «AKaaeMHMYECKM

.

r. Camapa

r. Camapa, XK «Hosas Camapan

M ropoan

KK «KO>XHbl

r. Camapa,

r. Camapa, XK «MaHoBo Mapk»

npphortum.com
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r. Camapa, XK «3eAeHbI KBAPTAAN

r. Camapa, XK «PeBoAoLLMOHHOM
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OcTeperanTtecb 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;

® yYKa3aH BHYTPEHHUMN CEPUMNHDbIA HOMEP, KOTOPbIN O0JHKEH
' COBMapaTh C MpumnaraeMbiM K koMmneHcaTopy MC. )

YBaykaembie KITMeHTbI 1 rnapTHepPbI!

O6pOLLlOEM Bawe BHNMMQAQHKWe, YTO HQ PbIHKE MNMOABNTINCb KOMTIAQHWN, rnpoAddroLme CBOK rnpoayKUMKo rnoa

BMOOM KOMMeHcaTopoB hortum. ByabTe 64uTesibHbI!

Kak oT/1m4uTb opuriHaa 1 06e30nacuTb cebs:

1. YT06bI 6bITb YyBEpPeHHbIM B OPUMMHA/IbHOCTH, [MPUOOPETANTE MNPOAYKUMIO Y eAMHCTBEHHOro
opurUManIbHOro ANCTPMOBOTOPA 3aBoAA n3rotoBmTesis: OO0 "KomneHcarop" (MIHH 7722466900)
npeacrasnaet nHTepecbl 000 HIM "Xoptym" (VIHH 1650306710).

2. O6paLLaniTe BHUMAHME HO MAPKUPOBKY U3OE/MNS.

3. Bceraa 3anpalumBamvite CepTUOUKATLI HA MPOAYKLUMIO.

4. He cobnasHanTecb Nogo3puUTEIbHO HU3KUMU LIeHaMU B UHTEPHETE.

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

rnpoBepunTb ripogaBLa v rnoags/iIMHHOCTb U34eTTNA.

Hawa npoayKumsa 3aLmuieHa dBTOPCKUM rpaBoM. Mbl akTUBHO 60pemMcsa C nogaeskamm n oynem
6/1arogapHbl 34 MHPOPMALIMIO O HE4OHPOCOBECTHbIX MPOAABLIAX, HTOOb! 3ALMTUTE NOTPEBUTESIEM.

Bbl6uparite 6e30rnacHoCTb. Boi6buparite opuriaHasl.

Y3HamTe BOAbLLE:
OTCKAHMpPYMTE QR-KOA

npphortum.com
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