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OOO HIMM «XopTymM» NPON3BOANT M MOCTABASAET CUIbOHHbIE KOMMEHCATOPbI TOProBo Mapku «hortum»
ANA NpeanpuaTnii BOAOMNO/Ib30BaHUA U CyAOCTPOEHUS, ra30BOM, HEPTAHON, XMMUYECKOW, NULLEBON U
MEeTanypruiyeckor NPpomMbILLAEHHOCTU. MHOroneTHMn ONbIT B pa3paboTke U YCOBEPLUEHCTBOBAHUN CUSb-
(hOHHbBIX KOMMEHCAaTOPOB MOCNOCOOCTBOBA/ CO34aHMIO COOCTBEHHOIO MPOM3BOACTBEHHOINO KOMMeKca
OO0 HIMM «XopTym». Bnarogapsa coBpeMeHHOMY 060pyAOBaHUIO Mbl MOXEM MPOU3BOANTb MNPOAYKLMIO
BbICOKOIO KayecTBa, MO COrnacoBaHHbIM TEXHUYECKMM YCMOBUSM M COOTBETCTBYIOLLYIO TpeboBaHMAM
Poccuiicknx n mexxgyHapoaHbiX CTaHOapTOB KadecTBa. Halwa npoaykuus ceptudmumpoBaHa B CUCTEME
TOCT P, cooTBeTCTBYET TEXHMYECKOMY periameHTy TaMOXeHHOro coto3a (aeknapaumsa TP TC), nony4deHo
NOATBEPXAEHNE Ha COOTBETCTBME CAHUTAPHO-TUIMEHNYECKNM TpeboBaHMAM. Ha npeanpuatmm gencreyet

cucTteMa MeHeaxXMmeHTa kadvecta ISO.

OO0 HI «XopTym» BNAOeeT CKNAOCKNM KOMMMEK-
COM TOTOBOV MPOAYKUMM Ha Tepputopun Poccum,
Ha cknagax Bcergja B Hanmv4imi CUnbddOHHbIE OCe-
Bble komneHcaTopsl (KCO n KCOF) HOMUHabHbIM
avameTtpom o DN 1200 MM, npedHasHaq4eHHbIe Ond
SKCMyaTau/n B TOYOOMPOBOAAX C AaBneHmem 1o 25
Bap, koMneHcaTopbl 4719 CUCTEM OTOMEHNS 1 BOOO-
cHabkenud DEK, DEK multilayer HOMyHaNbHbIM Ova-
mMeTpoM DN 15-200 mm, KCO-P KCO-P/2 HoMWHaNb-
HbIM aameTpom DN 15-100 mm 1 Dek Lite, Dek Lite G
HOMUHaTbHBIM auameTpom DN 15-50.

[MOMVMMO MPOU3BOACTBA CTaHOAPTHOM MPOOYKLMN
OO0 HIM «XopTym» paspadaTthiBaeT CUbIOHHbIE
KOMMEHCATOPbI MO TEXHWYECKOMY 3a0aHMi0 3aKkas-
YIKa M MOCTABAAET NMPOOYKLUMIO B NMOOYIO TOYKY POC-
cum n CHI™,
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Haly npenctaBuTensCTBa  PacrofnOXeHsl B Ta-
KX KPyMHenwmx ropopax Poccum kak: Mocksa,
CaHkT-lleTepbypr, ExkaTepuHoypr, HmkHMA HoBro-
pon, Poctos-Ha-HoHy, Hosocuompek, KasaHb, Ydoa,
KpacHospck, Capatos, KpacHogap, BopoHex, Ca-
Mapa, benropon, J'nneux v opyrie ropoda.

Mbl TOTOBbI MPEMTIORUTE CTEADOHHbBIE KOMMEHCATO-
Pbl BCEX TUMOPA3MEPOB HOMVHAbHBIM AIaMETPOM
10 1200 MM, NpeiHasHa4eHHbIe ANa padboThl NMPK TEM-
nepatype o1 -200 00 +550°C 1 pabo{mMm OaBneHmeM
110 63 bap.

OO0 HI «XopTymM» 3apekoMeHOoBano cebs Kak
HaOEeHbIM MOCTAaBLUMK BbICOKOKAGYECTBEHHOM MPO-
OYKUMAM MO MprieMnemMbiM  LieHaMm. Mbl npeanaraem
MMOKOCTb  LIEHOBOW  MONMMTUKK,  OTBETCTBEHHOCTH
B MCMOMHEHMY 3aKa30B 1 0MepaTvBHOCTbL MOCTABOK.




OBLLAA UHOOPMALIUA

O CUNTbP®OHHbIX KOMIMEHCATOPAX
And CUCTEM OTOMN/THEUA, TIOPAYEIO
N XonoaAHOro BEOAOCHABXEHUA

PaboTta TpyoornpOBOAOB CUCTEM TEmnIOCHaAOKEHMA
COMpsixeHa ¢ TemnepaTtypHbIM KonedaHnamy, oby-
CIOBMEHHbBIMM BHELLIHVM BO3OENCTBUEM 1 UBMEHEHM-
EM pEexMMa TEnnoBOM ceTu. B pesynbTate koneba-
HVS TeMnepaTypbl TRYOOMPOBOL M3MEHSET NUHENHbIE
pa3MepPbl B OCEBOM HarpasneHun,

BcneaocTeme TOro, 41O TPYOOMPOBOL  ABMAETCA
YKECTKOW CBAPHOW KOHCTPYKLMEN, TEnnoBoe pac-
LUMPEHVE 1 CXKaTWe OTAENbHbIX ero Y4aCTKOB Bbl3bl-
BAET BOSHWMKHOBEHME 3HAYNTENBHBIX MEXaHNHYECKMX
YCWIVIM MO BCEW ero AnnHe. VIsMeHeHne anmHel Tpy-
OOMPOBOMAA MOXET MPVBECTM K yTpATE MrEPMETUYHO-
CTV B MECTax CTbIKOB TPYO. Kpome TemMnepaTypHOro
BO3OENCTBIA, TPYOOMPOBOAb! MCTbITHIBAIOT BMOpPA-
UMOHHbIE HArpy3Kky, BbI3biIBAEMbIE PAOOTOM HACO-
CHOro 0bopynoBaH/a. I1py OTCYTCTBMM KOMMEHCK-
POBaHMSA 3TVX FABMIEHWNIA B HaMOOMEEe HarpPy»KEeHHbIX
ydacTKax HakarmBaioTCa YCTaIOCTHbIE M3MEHEHU,
YTO MPVBOOMT K ObICTPOMY €ro paspyLueHmio 1 pas-
repMeTu3aLy ToyoonpoBoOaA.

CUNbADOHHBIM KOMMEHCATOP FBAETCA HEeOTbemMe-
MOW 4aCTbiO TRYOONPOBOAHbLIX CUCTEM, B TOM YMCTIE
M CUCTEM OTOMMEHNA, TOPAYErO 1 XONOOHOIO BOOO-
CHaOKEHUS, MPENATCTBYIOLLEN BO3HNKHOBEHMIO MO-
BbILLEHHOIO MEXaHMHECKOrO HaNPsXKeHUs aNeMeHTOoB
TPYOOMPOBOAOB BCIEACTBME TEMMEPATYPHbIX M3Me-
HEHIA MX NMHEVHBIX Da3MEPOB W BOPALIMN.

KoMmeHcaTop yCTaHaBMMBaOT MEXIY ABYMSA HEMOM-
BIYKHBIMM Onopamy, Ha Tpybonposoae o6a3aTensHO
LOMMKHbI ObITh HANPaBAAOLLME OMOPbI, KOTOPLIE MO~
3BOSIAIOT COXPaHWTh COOCHOCTb U HamnpaBuTh Mnepe-
MeLLieH/ st TRYOONPOBOAA IMHEMHO. TemnepaTypHoe
YONMHEHME 3TOro y4acTKa OOfPKHO COOTBETCTBOBATH
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KOMMEHCUPYIOLLE — CMOCOBOHOCTU  KOMMEeHcaTopa.
N npaBunbHOW pacCTaHOBKY KOMMEHCATOPOB MH-
»KeHepami paspadoTaHbl CXEMbI C MPUBASKOMN K OTaK-
HOCTW 30aHnA (CM. cxembl 1-12). CrnepyeT obpaTuTs
BHMMaHVE Ha TO, YTO y4aCTKM C BPE3KaMy OOSKHb!
paccMaTpUBaTLCA MHXKEHEPaM OTAENbHO B KAXKOOM
KOHKPETHOM Cydae. Kpome Toro, BarkHO Coobnoae-
HME NPaBWN W YCNOBUM XPaHEHSt U MOHTarKa.,

KomneHcaTopb! AN CUCTEM OTOMNEHVS, TOPAHEro
N XOMOOHOIO BOAOCHAOMKEHUA 3aHWMMAarOT OCOOYIO
NPEVIBMNETDOBaHHYIO HILLY B HaLLIEM MPOW3BOACTRE,
OHW LWMPOKO MPUMEHSIIOTCH B MHOMO3TaxHbIX 30a-
HUAX U KANBIX KOMIANEKcax Mo scen Poccnn 1 cTpa-
Hax CHI™. Hap@KHOCTb ¥ JONrOBEYHOCTb KOMMEHCa-
TOPOB TOProBOM MapkKM «hortum» fokasaHa rogamm
aKennyarawLmm.

LByxTpyOHaa cuctema otonneHna 8 CCCP npaktn-
YECKM HE MPVMEHANACh B MHOMO3TaXHbIX 3AaHUAX,
a 3HaAYMT, KOMMEHCATOPbL! 19 BEPTVKAsIbHbIX CTOS-
KOB He TpeboBanmce. LLInpokoe nprMeHerme Ciib-
POHHBIX KOMMEHCATOPOB B CUCTEMAX OTOMNEHV
VI BOOOCHAOMKEHUSA MHOMOOTEXKHBIX »MAMBIX 3OaHM
Ha4a/IoCb OKOMNO 15 NeT Hagad. 3a 37O BPeMd WH-
YKEHEPAMMN-KOHCTPYKTOPaMM ObInv pagpabdoTaHbl W
BHEPEHbI KOMMEHCATOPLI Pa3NNHHbIX KOHCTPYKLMM
NS CTanbHbIX TPYO.

OO0 HIT «XopTym» NMPUMEHAET POCCUMCKME CTaH-
JapThl. Tak Ke MCMoMb3yeTCH OMbIT 3anaHbIX MHXKeHe-
POB, e NPYMEHeHNe CUNMbADOHHbBIX KOMMEHCATOPOB
B MHOMO3TaKHbIX OOMax [AaBHO CTano MOBCEMECT-
HbIM. Ha CNbAPOHHBbIE KOMMEHCATOPL! BIVSET 00/~
LLOE KOMM4YEeCTBO (DaKTOPOB W MPU MPOEKTUPOBAHN
KaXKOOW MOLENN BCE OHM YYTEHbI,




KOHCTPYKTUBHDIE 3JIEMEHTDbI

OCHOBHbIM 3M1IEMEHTOM  KOMIMEeHcaTopa ABMNAETCA CUMbAOOH -
yrpyrasg OAHOCNONHAS N MHOMOCIOMHasA rodopupoBaHHas 000~
NOYKa M3 Ka4eCTBEHHOM HEp)XaBEOLIEN CTal, COXPaHatoLLIEN
MNOTHOCTb W MPOYHOCTb MPW MHOMOLMKIIOBEIX  AeddopMaLimsx
CKATUA U PACTHKEHVS MO BOAENCTBMEM [aBNeHUd, Temrepa-
TYPbI 1 MEXGHNYECKIX HArPY30K,

Bce Moaenm Cuib@OHHbBIX KOMMEHCATOPOB ANS CUCTEM OTOMNE-
HVIA 11 BOLOCHAOMXEH WA TOPrOBOW MapKM «nortum» CHaO»KeHb! BHY-
TPEHHEN HanpaBNALLIEN (SKPAHOM/TMB30M) 13 HEPXKABEIOLLIEN
CTann, KOTOPas BbINOMHAET CDYHKLIMIO CTabunmsaTopa, obecne-
YBas TOMBbKO OCEBbIE NEPEMELLEHNA U 3aLLMLLIaroLIad CIbADOH
OT BO3AENCTBUA paboyen Cpepbl.

SALLMTHBIN KOXYX CIYKUT A9 3aLLMTEI KOHCTRYKUMM OT BHELLI-
HEro BO3AENCTBUA. KOXXyx KOMMeHcaTopa MOXHO paccMaTpu-
BaTb U Kak AeKOPATUBHbIM 3MEMEHT, MPUOAIOLLMAA KOMMEHCATOPY
npeseHTabebHbIM B, Orarofaps Yemy KOMMeHcaTopbl TOPro-
BOW Mapkm <hortum» GyayT NakoHUHYHO CMOTPRETLCH B NIOOOM CO-
BPEMEHHOM UHTEPBEPE.

MpucoegnHUTENBHBIE AeTanM KOMNEHCATOPOB MOryT ObITb BbINO/MHEHbI B BMAe NaTpyoKoB Nog NnpuBapky
MAn pe3bB6oBOro NpUcoegmnHeHns. Hanbonee WNMPOKO NPUMEHUMbI B CUCTEMAX OTOMIEHUA U BOAOCHAOXe-
HWUA KOMMNEeHCATOPbl NO4 NpMBApPKY.
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B nuHelriky KoMneHcaTopoB Ans CUCTEM OTOMIEHNS
1 BOOOCHAbGXeHNs TOProBon Mapku «<hortums» BXxoasT:

‘hh DEK Lite — komneHcaTopb! C MHOTOCIOMHLIM CUIBADOHOM W Te-
NECKOMUYECKNM BHYTDEHHUM SKDAHOM W13 HEDXKABEIOLLIEN CTanu
B [IEKOPATUBHOM KOXKYXE 13 MONMMPOMNUINEHA, BbINOMHEHbL! C NMPK-

| Dekiite | COeMHEHMEM MOL, NPVIBAPKY

DEK — komneHcaTopb! C OAHOCIONMHBIM CUMBECDOHOM W BHYTPREH-
HVIM SKDAHOM 113 HE)XaBEIOLLIEM CTalM B [IEKOPATUBHOM KOXXYXE,
BbINMOSIHEHE! C MPUCOEOVHEHVEM MO MPMBAPKY. 3alLUMTHbIN KO-
" Dexk | MKyX 13 antoMuHna ond DN15-50 n yrmepoameTton ctamm ang DN

65-200

DEK multilayer — xomneHcaTtopbl C MHOMOCIOMHBIM  CUMb-
(POHOM 1 BHYTPEHHUM 3KPaHOM U3 HEepyKaBetoLLer CTanm
B [EKOPATUBHOM KOXYXe, BbINOMHEHbl C  MPWCOEOVHEHMEM
noa MPWMBAPKY. 3alUUTHBIM KOXYX U3 anoMuHma and DN15-50
v yrmepoamcTon ctanm and DN 65-200

DEK Lite G — koMneHCaTopbl C MHOMOCOMHBIM CUIBGIOHOM 1
TENECKOMMYECK/M BHYTPEHHVM SKDAHOM 13 HEPXKABEIOLLIEV CTa-
N B AEKOPATVBHOM KOXXYXe M3 NOMUMPONUNIEHa, BbINMOMHEHb! C
Pe3bO0BLIM NpVCoeanHeHem G”

KCO-P — komneHcatopbl € OOHOCMOMHbLIM - CUIBCDOHOM
BHYTDEHHNM 3KDAHOM 13 HEpMKaBetoLLen CTanM, BbINOMHEH-
Hbl C PEe3bO0BLIM MprcoeayHeHemM G”. 3allTHBIM KOXYX 13
Hepxagetollen ctamm ana DN15-50 v yrmepoaucTon ctanm
ana DN 65-100

KCO-P/2 — xOMMeHCaTopbl ¢ MHOMOCIOMHBIM CUIMMbADOHOM 1
BHYTDEHHM 3KDAaHOM W13 HEpXKaBetoLe CTanu, BbIMOSHEH-
Hbl C PE3bO0BLIM MpUcoeaVHeHEM G, 3allTHBIM KOXYX 13
HepxagetoLlen ctamu ana DN15-50 v yrnepoaucTon ctanm
anst DN 65-100

OCHOBHbIMM NPEUMYLLECTB MU NMPUMEHEHNS CUITbPOHHBIX
KOMIMEHC TOPOB TOProBoM M pkKu «hortum» gna cuctem oTo-
NAEHNS U BOJOCH OXeHUs SBSATCS:

© Hapé&xHocTb B akcrnyaTaumm,

© [1onroBeYHOCTL;

© JlérkocTb MOHTaKA;

© He TpebyioTcsa 06CNy)KMBAHME B TEYEHIE BCEMO CROKa CyKObl;
© BO3MOXHOCTbL M3rOTOBMNEHNA NO MHAMBMOYAIbHOMY 3aKa3y,
© CooTBeTCTBIE COBPEMEHHLIM TPEOOBAHMSAM,
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DEK LITE

LUEJIb TPUMEHEHUA:
KOMMeHcaums TemnepaTypHbIx
N3MeHeHWIN TpybonpoBoda
CHATVIE BUODALMOHHBIX HArPY30K

YCINOBUA IKCIMJTYATALIUN: .Oq‘%’
paboyad cpefa: nap, Boaa

JaeneHue padoder cpepl: PN o 16 bap

TemnepaTypa pabouert cpefbl: 10 105°C

OCOBEHHOCTU KOHCTPYKLHUN:
KONMYECTBO CEKLMM:

OHOCEKLMOHHBIA (OMH CUIbCDOH)
KOMMYECTBO CNOEB CUINbADOHA:
MHOIOCIOMHbBIM

MCNONHEHVE KOMMeHcaTopa:

C TENECKOMMHYECKVIM BHYTREHHVM SKDAHOM
1 TENECKOMMYECKMM 3aLLITHBIM KOXKYXOM
TVIN NPUCOEAVHEHVIS: MOL MPVBAPKY
yCnoBHbIM arameTp: DN oT 15 0o 50 MM,

NOTPEBUTENIbCKUE CBOMNCTBA:
orpaHiyeHre Ha cxkaTue X
orpaH/yeHne CABMroBOro CMeLLeHs

orpaH/yeHe yrnoBoro nepemeLLeHs

MATEPUAJIbHOE UCMOJIHEHME:

CUMIECPOH: HepXxaBeloLLias CTank KomnercaTops! DEK Lite CHabKeHb! TENECKOMMHECKMM BHYTPEHHIM aKpa-
KOHUEBaA apmMartypa: HOM 13 HEXKABEIOLLEN CTa U 3aLLMTHBIM TENECKOMMYECKM KOXKYXOM M3
J1aTyHb HAKS/IMPOBAHHEA, NOMMNPONNEHa. KOHLEBbIE A8TanM BbINOHEHb! B PE3LOOBOM UCTIONHEHMM 1
Pe3bOoBOM NATPYOOK: yrmepoaycTas cTalb YKOMMIIEKTOBAHbI MATPRYOKaMM MoL NpUBapKY.

3aLLMTHBIV KOXKYX: MOAMAPONANIEH
BHYTPEHHUIM 3KPaH: HEPXKaBEKOLLas CTalb
YINOTHUTENBbHOE KOMbLIO: EPDM

TexHn4yeckme X p KTEPUCTUKM CUIbCPOHHBIX KOMMEHC TOPOB OJ19 CUCTEM OTOMSEHUSA
N BOOOCH 6>XeHus B gekop TuBHOM Koxyxe (DEK Lite) cT HO PTHOrO UCMONHEeHUs

HOMW- B HOMW- OCEBAA PACUETHAS PACYETHAA
HAIbHBIV HAJTbHOE PE3bBA PA3MEPbI KOMMNEHCUPYIOLLAA PACUETHbI KECTKOCTb JOOEKTUBHAA
YCTIOBHOE IVAMETP [ABINEHVE CMNOCOBHOCTb BEC MNnoLwAab
OO DN PN 6 D drxs S L L1 A £\ cA Sodp
MM Bap Atoim MM MM MM MM MM MM MM KT H/Mm cm?
mm bar “ mm mm mm mm mm mm mm kg N/mm cm?
ek 15 16 % 01 2138 45 330 260 60 00 058 1855 7.1
Dek Lite 20 16 % 50,1 26,7x2,8 45 330 255 60 50410 0,63 18,55 71
20-16-60
Dek Lite 2 16 1 54,7 8432 5 330 244 60 50/+10 085 13,03 10,58
251660
E;_‘;GL_'Q% » 16 1% 6568 422x32 6 330 25 60 50/+10 1,08 17.23 16,33
“D()e‘;é'é% 40 16 1% 7448 48335 80 330 244 60 501410 192 28,09 2,15
pble 50 16 2 859  5x35 101 30 228 60 50110 27 4524 3257
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LENb NPUMEHEHUSA:
KOMMeHcaUmsa TemnepaTypHbIx
MN3MEHeHVIN TPyOOoNpoBOda
CHATVIE BMODALMOHHBIX HArPY30K

YCJI0OBUA SKCIMTYATALIUN:
paboYad cpefa: nap, Bofa

naeneHve padoden cpenpl: PN 0o 16 bap
Temnepatypa paboye cpefpl: 1o 95°C

OCOBEHHOCTWU KOHCTPYKLUWMN:
KONMYECTBO CEKLMM:

OIHOCEKUMOHHBI (OMH CMBADOH)
KOMMYECTBO CIOEB CUMbPOHA:
OOHOCIIONHbBIN

MCNOMHEHVIE KOMMeHcaTopa:

C BHYTPEHHMM 3KDAHOM 1 3aLLIATHBIM KOXKYXOM
TN NPUCOEaNHEHSA: MO NPVIBAPKY

ycnoBHe avameTp: DN oT 15 o 200 MMm. T i —
- =
NMOTPEBUTEJNIbCKUE CBOUCTBA: o e
orpaHn4eHme Ha cxkaTue ) .
orpaHn4eHne Ha PacTsHKeHne i
OrpaHn4eHmne COBMroBOro CMeLLgHS
orpaHn4eHme yrnoBoro nepemMeLLgHms L :
MATEPUAJIbHOE UCNOJIHEHUE:
CMbADOH: HEPXKABEIOLLIAA CTarb
maTpyboK: YIMepoavcTas CTamb KomnercaTopsl DEK cHabeHb! BHYTPEHHNM SKPaHOM U3 HEDXKABEIOLLIEN
C OLMHKOBaHHbIM ﬂo;,<[:)|:,|T|/|ey\/|1 CTam N 3alNTHBEIM KOXXYXOM 13 aJTFOMNHIA, ﬂany@KaMl/l nod NpmBapky 13
3ALLMTHBIN KOXKYX: aOMUHIAT YIMEepoanCTON CTanM C OLUMHKOBaHHBIM U HE OLIMHKOBAHHBIM (10 TpeGoBaHMIo
BHYTDEHHMIN SKPaH: HeprkaBeroLLas CTallb 33Ka34MKa) MOKPLITUEM.
TexHnyeckune x P KTEPUCTUKU CVIJ'IbeOHHbIX KOMMNEeHC TOpOB AJjid CUCTEM
OTOMJSIEHNSI U BOOOCH 6XeHus B Aekop TUBHOM Koxyxe (DEK) ¢t Ha pTHoro ucnonHeHus DN 15-50
HOMU- . HOMU- OCEBAA PACUETHAS PACYETHAA
HANbHbIN HANBHOE PASMEPbI KOMMEHCUPYHIOLLAA PACUETHbI ECTKOCTb SOOEKTVBHAA
OVAMETP [NABIEHVE CMOCOBHOCTb BEC MNowAnb
YCJIOBHOE
OBO3HAYEHVE DN PN dr S D L A +A CA Sa
MM bap MM MM MM MM MM MM KT Hivm cm?
mm bar mm mm mm mm mm mm kg N/mm cm?
DEK 15 16 213 28 2 25 50 30:420 051 69,85 426
15-16-50 : : ’ : : '
DEK 20 16 267 28 40 285 50 -30;+20 0,75 67,58 6,49
20-16-50 : : ' : : *
DEK 25 16 334 32 483 285 50 -30;+20 0,94 47,83 9,62
25-16-50 : ' : ' : : '
DEK 2 16 422 32 603 285 50 30420 14 60,19 15,83
32-16-50 : ' : ' ' : :
DEK 40 16 483 35 603 285 50 -30:420 142 60,19 15,83
40-16-50 : ' : ' : : :
DEK 50 16 57 35 70 25 50 30:420 174 61,51 2.9
50-16-50 ' ' ’ ’ '
NMPUMEYAHUE:

1. BO3MOXXHbI BapraHTs! C OPYMAMM TEXHUHECKV MM NapamMeTpamm.
2. PacyeTHbIN BEC KOMMEHCaTOpa MOXXET OTNIUHATLCH OT (PAKTUNHECKOTO.

" BO3MOMHO V3roTOBNEHE ﬂany@KOB C HEe OUMHKOBaHHbLIM MOKPLITMEM

j,  J hortum @ NPPHORTUM.COM



MATEPUAJIbHOE UCMOJIHEHUE
DN 65-200:

TexHun4eckme x P KTEPUCTUKU CVIJ'Ib(*)OHHbIX KOMMEeHC TOpPOB OJid CUCTEM

v G

AN o

CUMbADOH: HEPXKABEIOLLIAS CTarb
naTpyooK: yriepoamcTas CTanb

3aLL/THBIN KOXKYX: yImepodncTad Ctallb

BHYTDEHHWI SKpaH: Hepy<aBeloLLias CTarb

M3aerive rnocTaBnAeTCA B OKpalleHHOM

(FPYHTOBAHHOM) BMIOE

OTOMNNIEHMS U BOOOCH 6GXXeHusa B Aekop TuBHOM Koxyxe (DEK) ¢t Ha pTHoro ncnonHenust DN 65-200

HOMU- ; HOMU- OCEBAA PACUETHAS PACYETHAA
HANBHbIN HANNBHOE PASMEPbI KOMMEHCUPYHIOLLAA PACUETHbI JKECTKOCTb JQOOEKTNBHAA
OWAMETP [OABNEHUE CIMOCOBHOCTb BEC MNOoLWAAb
YCNOBHOE
OGOSHAYEHVE DN PN a s D L A £\ ch Soth
MM bap MM MM MM MM MM MM KT Himm om?
mm bar mm mm mm mm mm mm kg N/mm cm?
DEK 65 16 76 40 114 290 60 20 4 22848 5045
65-16-60 ' ; :
DEK 80 16 89 40 133 290 60 30 55 191,44 81,87
80-16-60 * ' ; ;
DEK 100 16 108 40 159 330 60 30 8 175,64 116,13
100-16-60 ' * '
DEK 125 16 133 50 219 330 60 30 136 25192 1535
125-16-60 : ' ' :
DEK 150 16 159 50 219 330 60 30 143 206,86 23479
150-16-60 : ' * *
DEK 200 16 219 80 290 390 60 20 233 702,20 454,65
200-16-60 : : ' *
NMPUMEYHAHUE:

1. Bo3amoxHb! BapuaHTbl C APYT MK TEXHNHECKINMI MapaMeTpaMM.

2. PacueTHbI BeC KOMMeHcaropa MOXXET OT/INYaTbCA OT CbaKTI/MeCKOI'O‘

Bo3MOXHO nsrotosnexHme MaTepunasibHOro NCrnosiIHeHNA KOMMNeHCaTopoB Mo Tpe6OBaHVIIO 3aKa34yunka.

KomnercaTtopbl DEK DN 15-200 MM CTaHOapTHOrO MCMNOMHEHWS BCErda B Har4Mm Ha CKnage.
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DEK MULTILAYER

LUEJNIb NPUMEHEHUA:

KOMMeHCaUmsa TeMNepaTypPHbIX U3MEHEHMI
Tpy6onpoBoaa

CHATVIE BMOPALMOHHBIX HArPy30K

YCJI0BUA SKCIMTYATALIUN:
paboYasn cpena: nap, Boaa

naeneHve padoyden cpepl: PN 0o 16 bap
Temnepatypa paboyelt cpeapl: Ao 105°C

OCOBEHHOCTU KOHCTPYKLIUN:
KOMMYECTBO CexUMM:

OHOCEKUMOHHBIA (OAMH CMBADOH)
KOMMHYECTBO CIIOEB CUIbEDOHA: MHOMOCTIOMHBIN
MCMOSNHEHVIE KOMTEHCATOPA: C BHYTPEHHM
IKPAHOM 1 3aLLMTHBIM KOXXYXOM

TUMN NPUCOEONHERNSA: MOL NPVIBAPKY
ycnosHeI avameTp: DN o1 15 0o 200 MM,

MOTPEBUTEJIbCKUE CBONCTBA: .o
orpaHnyeHme Ha cxaTuie

orpaHnyeHme Ha pacTskeHve ]
OrpaHn4eHmne CABMroBOro CMeLLEHNS

orpaHnyeHme yrmoBoro nepemMeLleHms !

MATEPUAJIbHOE UCMNMOJIHEHMUE: . !
MHOMOCTIOVHBIM CUMBEDOH:

HeprKkaBetoLLas CTanb

naTpyooK: yrnepoancTasn cTalb

C OUMHKOBaHHbIM MOKPBITUEM?

3ALLUMTHBIA KOXKYX: 2ITFOMHNIA
BHYTPEHHUM 3KpaH: HepXxaBeroLlasn cTalb

KomnencaTopsl DEK Multilayer cHabeHb! BHYTPEHHM 3KPaHOM 13 HED)XaBEe-
IOLLEM CTanM v 3aLLMTHBIM KOXXYXOM 13 antioMHIAA, MaTpyoKamu nofd, NpvBapky
13 YIMEPOANCTOM CTanv C OLUMHKOBaHHbLIM 1 HE OLVHKOBaHHBIM (MO TpeboBa-
HUIIO 3aKa34ika) MOKPbITVEM,

TexHu4yeckne X p KTePUCTUKN MHOTOCIIOMHBLIX CUITbGPOHHBIX KOMMEHC TOPOB AJ1A CUCTEM OTOMSEHUA
M BOOOCH 6>eHusa B fiekop TUBHOM Koxyxe (DEK multilayer) ct Ho pTHOro ucnonHenus DN 15-50.

HOMW- HOMM- OCEBAA PACUETHAS PACYHETHAA
HANBHbIN HAJIbHOE PASMEPbI KOMMEHCUPYIOLLASA PACUETHBI KECTKOCTb SOOEKTMBHAA
OWAMETP [ABNEHVE CMOCOBHOCTb BEC NNOLWANb
YCJIOBHOE
OBO3HAYEHVE DN PN dr 5 D L A +A CA Sah
MM bap MM MM MM MM MM MM KT Himm cm?
mm bar mm mm mm mm mm mm kg N/mm cm?

DEK multilayer .

15.16-50 15 16 21,3 28 40 285 50 -40;+10 0,75 21,65 7,10
DEK multilayer .

20-16-50 20 16 26,7 28 40 285 50 -40;+10 0,75 21,65 7,10
DEK multilayer .

25-16-50 25 16 334 32 48,3 285 50 -40;+10 0,81 24,96 10,12
DEK multilayer .

32-16-50 32 16 42,2 32 60,3 285 50 -40;+10 1,36 18,80 16,33
DEK multilayer .

40-16-50 40 16 483 35 70 285 50 -40;+10 1,79 31,34 22,15
DEK multilayer .

50-16-50 50 16 57 35 80 285 50 -40;+10 21 45,24 32,57

MPUMEYAHUNE:

1. BoamoxHbl BapumaHTbl C ARy MK TEXHHYECKMM MNapamMeTpaMm.,
2. PacuyeTHbIn BeC KOMTeHCaropa MOXXeT OT/IM4aTbCA OT (i)aKTl/I“IeCKOI’O.

2 BO3MOXKHO 13roToBNEHVE Hany@KOB C HE OUMHKOBaHHbLIM NOKPLITMEM

j,  J hortum @ NPPHORTUM.COM



DEK MULTILAYER

C e e

MATEPUAJIbHOE UCNOJIHEHUE MHOMOCTIOMHBIM CUMbCDOH: HEPXKABEIOLLIAA CTarlb
DN 65-200: naTpyooK: yrmepoancTas CTass
3ALLMTHBIM KOXKYX: YITIepoaMcTas CTalb
BHYTDEHHMIN SKPaH: HeprkaBeroLLas CTallb
M30enme NOCTaBMAETCH B OKPALLEHHOM (FDYHTOBaHHOM) BUOE

TexHn4eckme X p KTEPUCTUKN MHOFOCIOMHBIX CUTbPOHHBIX KOMMEHC TOPOB ANS CUCTEM OTOMJEHUS
N BOOOCH 6>eHus B gekop TuBHOM koxyxe (DEK multilayer) ct HO pTHOro ncnonHenuns 65-200

HOMY- HOMW- OCEBAS PACUETHAS! PACYETHAA
HATbHbIV HANBHOE PASMEPbI KOMMEHCUPYIOLLASA T WECTKOCT QOOEKTVBHAA
DVAMETP JABIEHVE CMOCOBHOCTb BEE MNOLATb
YCNOBHOE
OBO3SHAYEHVE DN PN dr S D L A +A CA Sap
MM bap MM MM MM MM MM MM KT Himm om?
mm bar mm mm mm mm mm mm kg N/mm cm?
DEK multilayer
65-16-60 65 16 76 4,0 14 290 60 30 43 299,86 59,99
DEK multilayer
80-16-60 80 16 89 4,0 133 290 60 30 59 227,28 82,52
DEK multilayer
100-16-60 100 16 108 4,0 159 330 60 30 8,60 211,55 116,90
DEK multilayer
125-16-60 125 16 133 5,0 219 330 60 30 14 301,90 154,38
DEK multilayer
150-16-60 150 16 159 5,0 219 330 60 30 154 411,32 236,42
DEK multilayer
200-16-60 200 16 219 8,0 290 390 60 30 24,95 747,50 456,92
NMPNMEYHAHUE:

1. Bo3amoxHb! BapuaHTbl C APYT MK TEXHNHECKINMI MapaMeTpaMM.
2. PacueTHbI BeC KOMMeHcaropa MOXXET OT/INYaTbCA OT CbaKTI/MeCKOI'O‘

Bo3MOXHO nsrotosneHue MaTepunasibHOro NCrnosiIHeHNA KOMMNeHCaTopoB Mo TpGﬁOBaHVIIO 3aKa34unkKa.
KomnencaTtopbl DEK multilayer DN 15-200 MM CTaHOAPTHOMO UCMONHEHWA BCEraa B HanmM4// Ha cknage.

j,  J hortum NPPHORTUM.COM




DEK LITE G

UEJNIb NTPUMEHEHUA:

KOMMeHCaLUmsa TeMNepaTypPHbIX U3MEHEHMIA
Tpy6onpoBoaa

CHATVIE BMODALMOHHBIX HArPy30K

YCJIOBUA SKCIMITYATALUUN:
paboYasn cpena: nap, Boaa

JarneHve padoden cpepl: PN 0o 16 bap
Temnepatypa paboyel cpefpl: Ao 105°C

OCOBEHHOCTU KOHCTPYKLIUN:

KONMYECTBO CEKLMM:

OHOCEKUMOHHBI (OMH CMBADOH)

KOMMYECTBO CMOEB CUIMbADOHA:

MHOIOCIOVHBIV

VICNOMHEHVIE KOMIeHcaTopa:

C TENECKOMMHECK/M BHYTREHHMM SKPEHOM

1 TENECKOMMHECKVM 3aLLIMTHBIM KOXKYXOM

TN NPUCOEaMHEHVA: MO PE3LOY

yCnoBHbIM anameTp: DN oT 15 0o 50 MM, !-

NOTPEBUTEJIbCKUE CBOMNCTBA:
orpaHiyeHne Ha cxaTue

orpaHy4eHe COBMroBoro CMeLLeHs
orpaHy4eHe yrnoBoro nepemeLLeH s

MATEPUAJIbHOE UCNOJIHEHUE: ,'
CUIMbAOOH: HEPXKaBeloLLiasd CTarb
KOHLIEBaS apmartypa:

NATYHb HUKENMPOBAHHAS KomnercaTopsl DEK Lite G cHabkeHb! BHYTPEHHVIM 3KPaHOM 13 Hep»<aBeto-
3ALLTHBIM KOXYX: NOMMMDOMMIEH LLeV CTaln M 3aLLMTHBIM KOXKYXOM. KOHLEBEIE AeTanv BINONHEH:! B Pe3600-
BHYTPEHHMIA BKpaH: Hep)xaBetoLLiasi CTasb BOM VICTIONTHEHNM.

YNAOTHUTENBHOE KOMbLIO: EPDM

TexHn4eckme X p KTEPUCTUKN MHOMOCITONHBIX CUMbMPOHHBIX KOMMEHC TOPOB AJ11 CUCTEM OTOMJIEHUS
M BOOOCH 6>eHus B fiekop TUBHOM Koxyxe (DEK Lite G) cT HO pTHOrO MCNOMHEHus

HOMW- . HOMM- OCEBAA PACUETHAS PACYETHAA
HANbHbIN HANIBHOE PE3bBA PA3MEPbI KOMMNEHCUPYIOLLAA PACYETHbIV KECTKOCTb OOOEKTMBHAA
VCNOBHOE OVAMETP [NABINEHVE CMOCOBHOCTh BEC MNNoLwAab
OROMAE DN PN 6 D S L L1 A £\ cA Sodp
MM Bap Atoim MM MM MM MM MM MM Kr H/vm cm?
mm bar “ mm mm mm mm mm mm kg N/mm cm?
DekLite G 15 16 % 50,41 45 25 257 60 50110 046 18,55 71
15-16-60
Dek Lite G
taes 20 16 % 50,1 45 285 255 60 501410 047 18,55 71
Dek Lite G
AT 25 16 1 547 51 285 244 60 501410 075 13,03 10,58
Dek Lite G 32 16 1% 65,68 63 285 245 60 50/+10 0,76 17,23 16,33
32-16-60
DekLite G 40 16 1% 74,48 80 285 244 60 501410 122 28,09 2,15
40-16-60
s 50 16 2 8599 101 285 228 60 501+10 215 4504 3257
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UEJIb NTPUMEHEHUA:

KOMMeHCaLUmsa TeMNePaTyPHbIX U3MEHEHMI
Tpy6onpoBoaa

CHATVIE BMOPALMOHHBIX HArPy30K

YCJ1I0BUA SKCMNTYATALIUN:
paboyas cpena: nap, Boaa

JarneHue padoden cpenpl: PN 0o 16 bap
Temnepatypa paboye cpefpl: 1o 95°C

OCOBEHHOCTU KOHCTPYKLUWUW:
KONWYECTBO CEKLMM: OAHOCEKLMOHHBIN
(OfMH CUNbEDOH)

KOMMYECTBO CINOEB CUbdOHa: OAHOCTIOMHBIA
MCMNOMHEHVIE KOMMEHCATOPA: C BHYTPEHHM
9KPAHOM U 3aLLMTHBIM KOXKYXOM

TUMN NPYICOEAVHEHNS: PE3LO0BOE

yCnoBHbIM anameTp: DN ot 15 0o 100 M.

NOTPEBUTENIbCKUE CBOMNCTBA:
orpaHiyeHne Ha cxaTue

orpaHiyeHne Ha pacThkeHre
orpaHiyeHe COBMroBoro CMeLLeHs
orpaHy4eHe yrnoBoro nepemeLLeH s

MATEPUAJIbHOE UCMNOJIHEHUE:
CUIMbAOOH: HEPXKaBeloLLiasd CTarb

MYCPTOBOE COBAMHEHNE: YITEPOAMCTEs Komnercatopsl KCO-P cHaGKeHb! BHYTPEHHVIM OKDAHOM W 3aLLMTHBIM KOXKY-
CTa1b C OLMHKOBAHHBIM TIOKPLITVCM XOM 113 HEPKaBEIOLLIEN CTany, PeabioBbIMM HAKOHEYHKAMI 13 YITIEPOACTOM
SALLMTHBIN KOXYX: HELKABSIOLLIAA CTab CTanM C OLMHKOBaHHBIM MOKDbLITHEM.

BHYTPEHHMWI 3KpaH: HepXKaBetoLLias CTarnb

TexHn4eckme X p KTEPUCTUKN KOMMEHC TOPOB CUITbOHHBLIX O0CeBbIX pe3bboBbIX (KCO-P)
CT HO pTHOro ucnonHexHns DN15-50.

- HOMMU- OCEBAA PACYETHAA
HO“}@TA;\?E"FE i HAITbHOE PE3bBA PA3MEPSbI KOMMEHCUPYIOLLAA PACUETHbIVI ;ﬁ%‘;ﬁg@ﬁi OOPEKTMBHAA
YCTIOBHOE [ABNEHVE CMOCOBHOCTb BEC nnowaAnb
OROaAE: DN PN G D L A £A cA Sotp
MM Bap Atoiim MM MM MM MM Kr H/mm cm?
mm bar “ mm mm mm mm kg N/mm cm?
Kco-pP " .
15-16-50 15 16 12 40 285 50 -30;+20 0,68 69,85 4,26
KCo-P " .
20-16-50 20 16 3/4 40 285 50 -30;+20 0,86 67,58 6,49
KCO-P " .
25-16-50 25 16 1 48,3 285 50 -30,+20 1,23 47,83 9,62
KCO-P " .
32-16-50 32 16 11/4 60,3 285 50 -30;+20 1,46 53,85 15,83
KCO-P " .
40-16-50 40 16 1112 70 285 50 -30;+20 1,71 53,85 15,83
KCO-P " .
50-16-50 50 16 2 80 285 50 -30;+20 2,05 69,23 23,93
NMPUMEYAHUE:

1. BoamoxHbl BapmaHTbl C OpYIr MK TEXHHECKMK MNapamMeTpaMm.,
2. PacueTHbIlh BeC KOMTeHCaropa MOXXeT OT/IM4aTbCA OT qDaKTVHeCKO!’O.

j,  J hortum @ NPPHORTUM.COM
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MATEPUAJIbHO UCNOJIHEHUE CUNBADOH: HepXKaBetoLLas CTarb
DN 65-100: MydDTOBOE COeMHEHME: YIMEPOANCTan CTarlb
3ALUMTHBIN KOXKYX: YITIepoamcTas CTalb
BHYTDEHHMIN SKPaH: HeprkaBeroLLas CTallb
M30enve NOCTaBMAETCH B OKPALLEHHOM (FDYHTOBaHHOM) BMOE
TexHn4eckme X p KTEPUCTUKN KOMMEHC TOPOB CUITbGOHHBLIX OCEBbIX pe3b60BbIX (KCO-P)
CT HO, pTHOro mucronHeHmusa DN65-100
» HOMM- OCEBAA PACYETHAA
HOMWU-HATTbHBIN PACYETHAA
HAITbHOE PE3bBA PA3MEPbI KOMMEHCUPYIOLLAA - - QOOEKTUBHAA
[MAMETP PACHETHbIV JKECTKOCTb
YCTIOBHOE [ABNEHVE CMOCOBHOCTb BEC MNOLWANb
OBO3HAYE-
e DN PN G D L A +A CA Sap
MM Bap AtoiM MM MM MM MM Kr Himm cm?
mm bar “ mm mm mm mm kg N/mm cm?
Kco-P "
65-16-60 65 16 2112 114 290 60 30 59 22848 59,45
Kco-p "
80-16-60 80 16 3 133 290 60 30 6,7 191,44 81,87
Kco-p "
1001660 100 16 4 159 330 60 30 10,8 175,64 116,13
MPUMEYAHUE:

1. Bo3aMOXHb! BapMaHTbl C OpYrMU TEXHUYECKMMIM MapaMeTpaMu,
2. PacueTHbI BeC KOMMeHCaropa MOXXET OT/IN4aTbCA OT CbaKTI/IHeCKOI'O‘

j, ] hortum @ NPPHORTUM.COM



UEJIb NTPUMEHEHUA:

KOMMeHCaLUmsa TeMNePaTyPHbIX U3MEHEHMI
Tpy6onpoBoaa

CHATVIE BMOPALMOHHBIX HArPy30K

YCJ1I0BUA SKCMNTYATALIUN:
paboyas cpena: nap, Boaa

JarneHue padoden cpenpl: PN 0o 16 bap
Temnepatypa padoye cpefpl: Ao 105°C

OCOBEHHOCTU KOHCTPYKLUWUW:
KONWYECTBO CEKLMM: OAHOCEKLMOHHBIN
(OfMH CUNbEDOH)

KONMMYECTBO CMNOEB CUMbCDOHA: MHOTOCTIOMHBIN
MCMNOMHEHVIE KOMMEHCATOPA: C BHYTPEHHM
9KPAHOM U BaLLMTHBIM KOXKYXOM

TUMN NPYICOEAVHEHNS: PE3LO0BOE

yCnoBHbIM anameTp: DN ot 15 0o 100 M.

NOTPEBUTENIbCKUE CBOMNCTBA:
orpaHiyeHne Ha cxaTue

orpaHiyeHne Ha pacThkeHre
orpaHyyeHne COBMroBOro CMeLLeHs
orpaHy4eHe yrnoBoro nepemeLLeH s

MATEPUAJIbHOE UCMNOJIHEHUE:
CUIMbAOOH: HEPXKaBeloLLIasA CTarb

MyPTOBOE COBIMHEHME! YTTIEPOAVCTES KomnercaTopsl KCO-P/2 cHaGKeHs! BHY TPEHHVM SKPaHOM 1 3aLLMTHBIM
CTa1b C OLMHKOBAHHBIM TIOKPLITVCM KOPKYXOM 113 HEPYKaBEIOLLEV CTarn, PE3bOOBLIMM HAKOHEUHIKAMI 113 YITIepo-
SALLMTHBM KOMXYX: HEKaBEIOLLaR CTallb [WICTOM CTanm C OLMHKOBAHHSIM MOKPLITVEM.

BHYTPEHHMI 3KpaH: HepXKaBetoLLias CTarb

TexHn4eckne X p KTePUCTUKM MHOIOCTIOMHbBIX KOMMNEHC TOPOB CUJTbPOHHBLIX OCEBbIX PE3bO60BbLIX
(KCO-P/2) cT Hp pTHOro ucnonHeHunss DN 15-50

7 OMIfs OCEBAA PACHETHAR
Hommgl;rbm HANHOE PE3bBA PASMEPbI KOMTMEHCHPYIOUIASE PACHETHBIA ;‘.‘E%iigg}i SOOEKTVBHAS
YCNOBHOE AABMNEHVE CMOCOBHOCTb BEC MNOWALL
OEO,ESQ”E' DN PN G D L A A CA Sath
MM Bap Atoiim MM MM MM MM Kr H/mm cm?
mm bar “ mm mm mm mm kg N/mm cm?
KCO-PI2 | .
15.-16-50 15 16 12 40 285 50 -40;+10 0,68 21,65 7,10
KCO-PI2 \ .
20-16-50 20 16 3/4 40 285 50 -40;+10 0,86 21,65 7,10
KCO-PI2 \ ‘
25.16-50 25 16 1 48,3 285 50 -40;+10 1,04 27,04 10,12
KCo-Pr2 . .
32-16-50 32 16 11/4 60,3 285 50 -40;+10 1,46 20,01 16,33
Kco-Pi2 ; _
40-16-50 40 16 11/2 70 285 50 -40;+10 1,82 32,59 22,15
KCo-P12 ) '
50-16-50 50 16 2 80 285 50 -40;+10 2,16 45,24 32,57
MPUMEYAHUNE:

1. BoamoxHbl BapmaHTbl C OpYIr MK TEXHHECKMK MNapamMeTpaMm.,
2. PacueTHbIlh BeC KOMTeHCaropa MOXXeT OT/IM4aTbCA OT qDaKTVHeCKO!’O.
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MATEPUAJIbHO UCNOJIHEHUE CUNBADOH: HepXKaBetoLLas CTarb
DN 65-100: MydDTOBOE COeMHEHME: YIMEPOANCTan CTarlb
3ALUMTHBIN KOXKYX: YITIepoamcTas CTalb
BHYTDEHHMIN SKPaH: HeprkaBeroLLas CTallb
M3Menve NOCTaBNAETCA B OKPALLEHHOM (FDYHTOBAHHOM) BME

TexHn4eckme X p KTEPUCTUKM MHOIMOCIIOMHBIX KOMMAEHC TOPOB CUNb(POHHBLIX OCEBLIX PE3bO0BbLIX
(KCO-P/2) ct Hp pTHOro ucnonHeHuns DN 65-100.

’ HOMMU- OCEBAA PACYETHASA
HOhﬁmlang:st HANLHOE PE3bBA PA3MEPbI KOMMEHCHPYIOLLASA RGN ;(‘;%iiggi 3OOEKTVBHASA
ETEEGE [DABJEHVE CMOCOBHOCTb oED MNOWALL
OBOSHATE: DN PN G D L A £\ ) So
MM Bap AtoiM MM MM MM MM Kr Himm cm?
mm bar “ mm mm mm mm kg N/mm cm?
KCO-P/2 "
65.16-60 65 16 2172 114 290 60 30 6,1 299,86 59,99
KCO-P/2 "
80-16-60 80 16 3 133 290 60 30 71 227,28 82,52
KCO-P/2 "
100-16-60 100 16 4 159 330 60 30 1,3 211,55 116,90
MPUMEYAHUE:

1. Bo3aMOXHb! BapMaHTbl C OpYrMU TEXHUYECKMMIM MapaMeTpaMu,
2. PacueTHbI BeC KOMMeHCaropa MOXXET OT/IN4aTbCA OT CbaKTI/IHeCKOI'O‘

j, ] hortum @ NPPHORTUM.COM



PACCTAHOBKA

CUJ1Ib®OHHbIX KOMIMNEHCATOPOB U OINOP
HA TPYBOIMNMPOBO/AE

M
*

Onopbl - BaXKHEMLUME SMEMEHTHI TRYOOMPOBOAHOM CHCTEMBI,
; //\’ il NPeOcTaBnAtoLLIVe COO0M METAIINYECKE KOHCTRYKLMW, KOTOPbIE
g

NPV3BaHbl BOCMPUHMMATL Ha CEOs BECOBbIE Harpy3Kki TPYOOMpPO-
: Bofa. Onopbl pasnMyatoT Mo KOHCTPYKUMM, CNOCOOY KPEMIEHNA K
f’f I TPYOONPOBOAY U MO MOUMEHEHWIO B CUCTEME,

Mo PYHKUMOHANMBEHOCTY ONOPbLI MOAPA3AENAOTCS HA NOABMKHBIE

| W HemoaBKHbe., HenomBKHbIE ONOPbl MECTKO OUKCHPYIOT TPY-

6OMNPOBOA, @ NOABWKHbIE OMOPbI AOMYCKAOT NMHEMHbIe Nepeme-

:, LLieHMs. [oaByKHbIe ONopb! OENATCS Ha HAnPaBAFOLME U CKOSb-
K3 3aLme.

| Ha TpybonpoBOL B MEPBYIO 04epes PACCTaBNAMOTCH HEMOOABMK-
| HblE OMOPbI, KOTOPbIE, KaK NPaBMo, MPUMEHIOTCSA B MEKITAXKHbIX
| —y i NePEKPbITVSX. HenoasKHbIE OMOPLI YCTAHABMMBAIOTCA HA TPY-
I OoMNpPOBOAAX MPU MIOObIX Crnocobax NPoknaaki. OT NpaBUbHOM
2 pacCTaHOBKM/ OMop, BO MHOMOM 6GyeT 3aBUCETb BEIMYMHA TEM-
g F - nepaTypHbIX AecoopMaLin 1 HaNPSKEHUA, BOSHUKAIOLLIMX B TRY-
o 6onpoBoae. HenodpkHble ONopPbl NPEedOoTBPALLAIOT M3MEHEHE
LJTHbI KOMMEHCATOPOB CBEPX AOMYCTUMbIX 3HAYEHMIM, OH ABIMS-
0TCS MOMYNSMK, KOTOPbIE MPUHAMAIOT Ha Cebs Ccamble 6ombLUMe
Harpy3ki, B OCOOEHHOCTM CUIMbl BHYTPEHHETO OABNEHMS.

il
Sy

! HanpasnsaoLiye onopsl PerynMpyioT nepeMelliers Tpyoomnpo-
BOIOB MNPV 1X TemnepaTypHeix dechopmauyax. OHM HEOOXOaMMbI
L1119 00ecneyeHs CBOOOAHOrO OCEBOIO NnepemMelLieHs Tpyobl Npwm
ee paclMpPeH U cxatum. BosHmkaowme 1aMeHeHus oynet
MOMMoLLAaTh KOMMEHCATOP, YCTAHOBMEHHBIM Ha [aHHOM yYacTke
Tpyoonpoeoaa. Hanpasnawoume onopb! A0MKHbI COOTBETCTBO-
BaTb MPOEKTHOW [OKYMEHTaLMN 1 TDEOOBAHVIAM, MPEBbABIAEMbIM
K TPYOOnpoBOLYy, Ha KOTOPOM OHW YCTaHOBMEHbI, TaK Kak Hernpa-
BUIbHO BbIOPAHHBIA TUM OMNOP MOXKET BbI3bIBATH 3allEMIEHNE, 13-
NMLHME HaNPKEHNA U NMEePEKOChl B TOYOe. B Ka4eCTBe CKOMb33-
LLIMX OMOP MPUMEHSIOT XOMYTOBbIE OMOPEI OXBATLIBAIOLLIETO TUMA,
COCTOSLLIVE M3 NPOdOMIA, XOMYTa, aHKepa 1 ONOPHOM NAaCTUHBI.
[na kpennerys Toyoonposoaa 60sMbLIOIO AMaMeTpa PEKOMEHLY -
ETCH MPUMEHATE KATKOBBIE 3M1EMEHTbI, COCTOSALLVIE U3 OTOPOMSA-
CTOBbIX BCT@BOK. [1pV MOHT&XKE CKOMb3ALLMX XOMYTOBbIX OMOp,
' cnenyeT OCTaBWTh 3a30p B TMM Ha CBOBOAHOE MPOAOTbHOE Nepe-
' MeLlLleHVie ToyoonpoBoda. PaccTaHOBKY HEMOABWKHBIX 1 HarnpaB-
NAFOLLMX OMOP MPOUSBOAAT COMIACHO PACHETOB MPOEKTHbIX Opra-
HM3aLMIA, OO NMPVMEHSKOT TUMOBLIE CXeMbI, NMPVIBEAEHHbIE fanee.

<

e
b ol

."'-\.\,""-\. i
%,

BbinonHeHMe pacy&ToB Mo paccTaHOBKE OMOp AO/IXKHO Mpou3-
BOAMTLCH OMbITHLIMU KBANUMULMPOBAHHbLIMU CreuuanuctTamu.

[N npaBWibHOV pacCTaHOBKM KOMMEHCATOPOB W Orop crefdyeT
YUUTBIBATL BCE CUTbI 1 HArpy3KkK, AEMCTBYIOLIME Ha TPYOONPOBOA.

j,  J hortum NPPHORTUM.COM
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Ha ocHoBaHM nHDopMaLy 06 OCOBEHHOCTSX OaHHOrO TRYOO0-
NPOBOMA MPOM3BOONTCH NMOAOOP KOMMEHCATOPOB, MOABVIKHbIX 1
HENOOBVKHbIX OMopP. KONMM4YecTBO KOMIMEHCATOPOB 1 PaCCTOAHME
MEXY HUMM BbIYMCNIAETCH B 3aBMCKMMOCTW OT BbICOTHI 3[aHV4,
TEMMNEPaTYP MPOBOAUMOM 1 OKDYKaIOLLIEW CPEMbl I CBOVCTB Ma-
Tepuarna, 13 KOTOPOro M3roTOBMEH TPYOOMNPOBO/,

[PV BINONHEHWM PACHETOB CredyeT PYKOBOACTBOBATHCSH AaHHbIMM
CI'130.13330.2012 (CHwWI' 2.04.01-85) ona BOOONPOBOMAA 30aHNIA,
COIMMacHO KOTOPbIM Temnepatypa ropsayeit BOMbl 515 BCEX CUCTEM
ropsYero BOOOCHabeHus He npesbiaeT 75 oC, a ana CUCTEM XO-
NOAHOIO BOAOCHaOMEHWS ana3oH TemMnepatyp KonebneTca oT 5
00 20 oC. TemnepaTypa B crcTeMax OTOMIEHNA MUMbIX 1 OOLLIE-
CTBEHHbIX 30aHWA 1A OAHOTRYOHbIX CUCTEM He MpeBbllLaeT 95 oC,
a ond AByXTRYOHbIX - He 6onee 1050C (cornacHo CHWMT 41.01.2003).

Kak npasunio, pacCTaHOBKY KOMMEHCATOPOB 1 OMNOP Ha4MHAKOT C
noagana fjoMa. B HEKOTOPbIX CryvastX NepBble aTaXM He Hy<Oa-
OTCA B YCTAHOBKE KOMMEHCATOPOB Orarofaps «niedvy» B noaga-
ne aoMa (CamokoMMneHcaLyst), HEOOXOAVIMbIM YCIOBMEM SBIAETCH
HaM4Me HECKOSBbKIX PaBHbIX M3MO0B («niey» Tpyobornposoaa). B
MHOMO3TaXHbIX 3AaHUSX «M1E4UM» MOTYT PacrnonaraTbCs B noasane
M Ha Yephake oomMa. Viexond U3 1arvida «nnedar (rpamdyca v oin-
Hbl), aMameTpa TPYOONPOBOAA, AaBNeHVS 1 TEMMEPATYPbI, BblYMC-
NAETCH ONnMHa y4acTka camokoMneHcaumy. O0bI4HO 3TO NepBble
W nocnedHne 3-4 oTaxka [noma Mpu BbICOTE aTaxa 3 M (BblcoTa
aTaka cornacHo nornpaske k CHul 2.02.03-85 o1 31.03.2003r.).

B Tex ClyHasx, Korga CaMOoKOMIeHcauud B noasalie 1 Ha Yephake
HEBO3MOMHA, HEOOXOOUMO npedyCMOoTPEeTb MOHTaK KOMIEHCa-
TOPOB N Ha STUX y4aCTKax, COIMTacCHO TUMOBBLIX CXEM.

JIMHerHbIN y4aCToK TPYOOMPOBOAa OrPaHUHMBAIOT HEMOABKHEIMM
onopamyl, Janee yCTaHaBMMBAETCH KOMMEHCATOP, KOMMEHCHPYIO-
LLas CNOCOBHOCTL KOTOPOIO PaBHa YANMHEHUIO JAHHOIO y4acTka
Tpybonposoda. CrneayeT OTMETUTb, YTO MEXOY ABYMSA HEMOABMK-
HbIMI OMNoPamMyt MOXET ObITb YCTAHOBMEH TOMBKO OAMH CUMbAIOH-
HbI KOMMeHcaTop! [1ns cTansHOro TpyotonpoBoaa NepByo napy
HaNPaBNSHOLLYX OMNOP MO 06EVIM CTOPOHAM KOMIMEHCATOpa yCTaHaB-
nmBaloT Ha paccTodHu 2DN-4DN, BTOPYIO napy - C MHTEPBATIOM
14DN-16DN OT NepBO Naps! 0rop, BCe NOCNEAYIOLLME — COMTIaCHO
pacH4éTy TPYO0oMPOBOAA Ha YCTOMYVBOCTb, MNPV MROEKTVDOBAHW.

Ha Tpybonposofax ¢ AvameTpom 6onee DN 40 MM MOryT BO3-
HVKaTb YCUINA, KOTOPbIE HEraTMBHO CKa3bIBAIOTCS HA CUCTEME,
OCOOEHHO 3TO KacaeTCHd Yy4acCTKOB C Bpesdkamu. [lpu Hanm4mm
BPE30K PaCcCTaHOBKA KOMMEHCATOPOB M OMNop OyAeT OT/INYaThCA
OT TVMOBOW, BONee 4acToW YCTAHOBKOW KOMMEHCATOPOB W OMop,
MOCKOSbKY Harpy3kv Ha TPYOOMpPOBOL, MOIYT MOBPEdMTh MecTa
npUcoeauHEHN,

[na yoobcTeBa Mpu NPOEKTUPOBAHMM TRYOOMNPOBOAA B XKNMbIX
3naHnsax BN Pa3PAabOTaHbl U BHEAPEHbLI TA0NMLbI, HA KOTOPLIX
OTOOPaKEHO PaLIMOHaNBHOE PACMIONOKEHNE KOMMEHCATOPOB, C
PACCTaHOBKOW HEMOOBMXKHbIX OMOP 19 TPYOOMPOBOJOB C BPES-
Kamu 11 6e3.




PACYHET HAITPY3OK HA HENOABU)XHbIE OINOPDbI

Moy pacyeTe 1 BbIbOpE HEMOOBVIKHBIX OMOP HEOOXOAVMO Y41TbIBATL BIIVAHWE YCUMMA, BOSHVKAIOLLIMX MPW
pPaboTe B TPYOONPOBOAHOW cucTeMe. K 3TUM YCUIUAM OTHOCATCH:

© Bec TPYObI (Ha HEMOABMYKHYIO OMOPY MPUXOAMTCS BEC MNPOSIOXKEHHOMO BhILLE Y4acTKa)
© Bec Bodb! (BEC BOAbI BOCMPUHUMAET HKHSAS HEMOABW»KHas ONopa)

© Harpyska oT KoMneHcaTopa (3T Harpy3k/ AENCTBYIOT Ha KaKOyi0 HEMOABVIKHYIO ONOPY).

PACYHET HAIrPY30K HA HENOABWXHbIE ONOPbI BEPTUKAJIbHOIO TPYBOMNMPOBOJA

BEC TPVYBbI

F' = Bec TpyGbl (32 MOroHHbLIN METP) X ATMHY YHaCTKa MEXOY KOMIEHCATOPaMM.

BEC BO[bl
F=SXpXLfo

S — nnowaae cevenns TpyoonpoBoaa, M

P — 1000 Kr/m?*- 00bEMHBIM BEC BOLbI

L — 06Lian anviHa BepTVKansHOro Tpyeonposoda, M
Yff 1 — KOADAIMLMEHT HAOEKHOCTM MO Harpya3ke.

BOKOBASI HArPY3KA OT KOMMEHCATOPA HA OMOPbI
N=Fx sin(arctan(b/a)), KT

F' — oceran Harpyska oT cuibCOHHOMO KOMMeHcaTopa
b — nonycTmas HeCOOCHOCTL TPYGOMPOBOAA Ha YHACTKE YCTAHOBKM KOMMEHCATOPA (OKOMO 1CM)
a — 0nHa Cc1nbaoHa (He yYnTbIBas AnHBI KOHLUEBBIX MaTPYOKOB)

113 orbiTa OOKOBYHO Harpy3Ky OT KOMMeHcaTopa Ha HanpaestoLLMe ONopPbl IPVHATO CYMTAaTb PaBHO BbIYUC-
JIEHHOM, HO He Meree 10% OT OCEBOrO YCUIKS OT KOMMEHCATOPA Ha HenoasvKHble orops! (F).

OCEBAA HATPY3KA OT CUJIb®OHHOINO KOMMNEHCATOPA HA HENOOBW>XXHbIE OMNOPbLI
FZSsquP + CAXAL, KI'

Sad; — 3hdpexTVBHaS MNoLafb ChbddoHa, Cv?

P — pa6ouee pasnerne, 6ap
C , — ’KECTKOCTb OCEBOIO XOfa KoMneHcaTopa, H/mm

AL — oxatve komnercaTtopa
(YAMHEHME TPYOOoNpOoBOaa Ha YHaCcTKe OT OHOW HENMOOBVKHOW OMOPb! 10 BTOPOW), CM.
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Hwxe npmBefeHbl oceBble H TPy3ku OT koMneHe Topos nponasogcts OO0 HIM «XopTym»
H HenoABWXXHbIE ONOPbI B 3 BUCUMOCTW OT [ BJIEHUS B Tpy6onpoBoae

PN 4 6 10 16 PN 4 6 10 16
KOMMEHCATOP
roATEI i
Dek Lite 15-16-60 205 219 247 290 Dek Lite G 15-16-60 205 219 247 290
Dek Lite 20-16-60 205 219 247 290 Dek Lite G 20-16-60 205 219 247 290
Dek Lite 25-16-60 150 171 213 276 Dek Lite G 25-16-60 150 171 213 276
Dek Lite 32-16-60 269 302 367 465 Dek Lite G 32-16-60 269 302 367 465
Dek Lite 40-16-60 344 388 477 610 Dek Lite G 40-16-60 344 388 477 610
Dek Lite 50-16-60 51 576 706 902 Dek Lite G 50-16-60 51 576 706 902
Dek 15-16-50 125 134 151 176 KCO-P 15-16-50 125 134 151 176
Dek 20-16-50 106 19 145 184 KCO-P 20-16-50 106 19 145 184
Dek 25-16-50 212 231 269 327 KCO-P 25-16-50 212 231 269 327
Dek 32-16-50 205 236 300 395 KCO-P 32-16-50 205 236 300 395
Dek 40-16-50 196 227 291 386 KCO-P 40-16-50 196 227 291 386
Dek 50-16-50 263 3N 406 550 KCO-P 50-16-50 263 3N 406 550
Dek 65-16-60 836 954 1192 1549 KCO-P 65-16-60 836 954 1192 1549
Dek 80-16-60 807 971 1298 1789 KCO-P 80-16-60 807 971 1298 1789
Dek 100-16-60 994 1226 1691 2388 KCO-P 100-16-60 994 1226 1691 2388
Dek 125-16-60 1288 1595 2209 3130 KCO-P /2 15-16-50 290 305 333 376
Dek 150-16-60 1606 2076 3015 4424 KCO-P/2 20-16-50 280 294 322 365
Dek 200-16-60 3604 4514 6332 9060 KCO-P/2 25-16-50 268 288 329 389
Dek Multilayer 15-16-50 290 305 333 376 KCO-P/2 32-16-50 361 394 459 557
Dek Multilayer 20-16-50 280 294 322 365 KCO-P/2 40-16-50 418 463 551 684
Dek Multilayer 25-16-50 268 288 329 389 KCO-P/2 50-16-50 546 612 742 937
Dek Multilayer 32-16-50 361 394 459 557 KCO-P/2 65-16-60 1380 1500 1740 2100
Dek Multilayer 40-16-50 418 463 551 684 KCO-P/2 80-16-60 1563 1728 2058 2553
Dek Multilayer 50-16-50 546 612 742 937 KCO-P/2 100-16-60 1529 1763 2230 2932
Dek Multilayer 65-16-60 1380 1500 1740 2100
Dek Multilayer 80-16-60 1563 1728 2058 2553
Dek Multilayer 100-16-60 1529 1763 2230 2932
Dek Multilayer 125-16-60 1442 1751 2368 3294
Dek Multilayer 150-16-60 2202 2675 3621 5039
Dek Multilayer 200-16-60 4377 5291 7118 9860
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PACYHET U PACCTAHOBKA

CUJ1Ib®OHHbIX KOMIMNEHCATOPOB U OINOP
HA TPYBOMNPOBO/E B ABYXTPYEHOM
CUCTEME OTONNEHUA

Ha pric.3 nprBeneHa TMnoBas Cxema pacCTaHOBKM KOMMEHCAaTO-
OB 1 OMOP B [BYXTPYOHOW CUCTEME OTOMNEHVS OE3 BPESOK /14
CTOAKOB AvameTpoM DN 15-50 MM TUNOBOMO 25-3TaxHOro 3Mda-
HUg, [119 TOro, YTo0b! ONPedeniTb KONMMHYECTBO KOMMEHCATOPOB,
TPEOYETCH BbIYMCIINTL [IMHY TEMMNEPaTypHOro  pacLUMpeHs
paccMaTpriBaeMoro TpyoonpoBoaa 1 PacCTaBiTh OMNopbl. Baxx-
HO 00PAaTUTL BHYMaHME Ha TO, YTO HE BCE STaKM HY)KOatOTCA B
KOMMEeHcaLmm TeMNepaTypHOro pacLUMpeHud: ornarofaps «nie-
Yam» TPYOONPOBOJa B MOABASIE W Ha YepJake CO3AaETCs yHacToK
CaMOKOMIMEHCaLMM, MOSTOMY HECKOMBKO HKHIAX 1 BEDXHWIX 3Ta-
YKEM 30aHVS He HY)KOAKTCH B YCTaHOBKE KOMMEHCAToPOB. [ lep-
BYIO Mapy HEMOMBVKHbIX OMOP YCTaHaBMMBAOT B MEXITAXKHBIX
NEPEKPLITUSAX, OTCTYNMMB 2-3 3Taxa OT m3rkda TPpyoorpoBoOaa,
MeXxay 2-M 1 3-M, 23-M U 24-M aTakam, COOTBETCTBEHHO, KOM-
NeHcaLys TemMnepaTypHOro pacLlUpeHna ToeOYETCS Ha yHacTKe
C 3-TO MO 24-11 aTax, BCEro 21 3TaKewn.

TemMnepaTypHoe yonrHeHve Toyoonposoda AL (Mm) BCneacTtsme
Harpesa PacCHYUTLIBAETCA MO CDOPMYTIE:

AL=axLx (T, -T, . )/0,9

AL=axhxNx (T, -T . )/0,9
re 0 — KOSPMUUIMEHT YITIMHEHUS CTallbHbIX TPYO

KoahdmumeHT nuHernHoro p cumpenus Tpy6 B3AT na FOCT
P 52857.1-2007, MNpunoxeHue I

PACYETHOE 3HAYEHWE KO3OOULIMEHTA MMHEMHOO PACLUMPEHMS 105 A° C1

MAPKA MPY TEMMEPATYPE, °C
MATEPWATA
20-100 20-200 20-300 20-400 20-500

C13,10, 20,

20K, 0972C,

161C, 17TC, 1,6 12,6 13,1 13,6 14,1
17T1C, 10r2CH1,

102, 0912

12X18H10T,

08X18H10T 16,6 17,0 18,0 18,0 18,0

KomneHcaTtop * HenoogxHas onopa

Puc. 3
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CormnacHo Tabnuue npu Temnepatype TernoHocuTend cablle 105°C KOadMUUMEHT YONMHEHVS CTallbHbIX
Tpyo paseH 0,012 MM /(M x°C)

o = 0,012 MM /(M x°C)
L (m) — gpnvma Tpy6onposoga
B gaHHOM Crydae gnvHa TpyeonpoBoda CKNaaskiBaeTcs U3 KonmvdecTsa aTaxkelt N (LUT) 1 BbICOTbl 9Taxa 3aa-

Mg A (M)

BeicoTa aTarka 3aanms no CHul 2.02.03-85 o1 31.03.2003 r. cocTasnaeT 3 M
h=23wm

N (LWT) -KonMMyecTBO aTake Mexxay HenodBVKHLIMIA ONOPaMm

N =217

T e~ MAKCUMETEHER TEMNEpaTypa

[N ABYXTPYOHBIX CUCTEM OTOMMEHWUS MakCKMarnbHas TemnepaTypa HocuTens He Gonee 105°C cornacHo
CHwulT 41.01.20083

T =105C
max
MuHManbHas TemnepaTtypa OKPYKaoLLEN cpedbl NPV MOHTaKe KOMMNEHCATOPOB A0MMKHA ObITh HE HKE MiA-
HyC -10°C
T =-10cC
n

mi

0,9 — koathdpyiLweHT 3anaca (10%), KOTOPbIA AaH Ha NOrPELHOCTL PACHETOB.

Boimeneqvie: AL =0,012 x 3 x 21 x (105-(-10))/0,9 = 96,6 mm

TemnepaTypHoe pacLUMperme TpYoonpoBoda C 3 Mo 24 3Tax, KOTOPOE NOANEXIT KOMMEHCaLMM, COCTaBNAeT
96,6 MM,

OceBor X0 (KOMMEeHCHPYIOLLAs CNOCOBHOCTL Ha CxxaTre) komneHcaTopos DEK multilayer n KCO-P/2 cocTas-
naet 40 MM, KomneHcaTops! DEK multilayer 1 KCO-P/2 QONONHUTENBHOMY PDaCTSKEHWIO/CHATIO HE MOONEXAT.
CnenosarenbHo, N5 KOMNEHCaUMy NIMHEMHOMO PacCLUMPEHIA JAaHHOIO y4acTKa TRebyeTcs 3 KOMMeHcaTopa,
T.e. 1 KOMMEeHCcaTop Ha 7 STaken. Tak Kak Mexxay ABYMA HEMOABVIKHLIMY OMopaMi MOXKET YCTaHAaBIMBATLCA
TOMBbKO OAMH KOMMEHCATOP, HEOOXOOMMO PaCCTaBNTb HEAOCTAOLLME HEMOABVIKHBLIE OMOPbI, MOAENMB TPYOO-
NpoBOad Ha 3 OTpeska. B paccMaTpmBaeMoM Chydae, HEMOABVIKHbIE OMOPbl BOSMOXXHO YCTaHOBUTL B Mepe-
KPbITUA MeXay 9-M 1 10-M, 16-M 1 17-M, 23-M 1 24-M aTaxamMu. KOMNeHcaTopbl HOMVHAbHBIM OVAMETPOM
DN 15-50 MM pekoMeHIyeTca yCTaHaBMMBaTb NPUONU3NTENBHO B CEPEOMHE YHacTKa, OrPaHMYEHHOMO OBYMS
HENOABMMHBIMK Onopamu. B AaHHOM Crlydae KOMMeHCcaTopb! LeNecoodpasHo YCTaHOBMTL Ha 6-M, 13-M ©
20-M aTaKax HENMOCPEOCTBEHHO MO NEPEKPLITUAMMK (DMC. 3).

CnepyeT NOMHUTL O TOM, YTO MOMMMO HEMOABMXKHbIX ONMOp Ha TpybonpoBoae o6asaTesibHa pacCTaHOBKaA
CKOMb3ALLKMX U HanpaBAstoWwmx onop (puc. 1, puc. 2).

B obLpix Cry4adx onyCtmnmo MONMeHATL TUMOBbIE CXeMbl.

B cnyyae BO3HMKHOBEHKA BOMPOCOB NPOCKM 0bpallatscd K cneupanmuctam OO0 HITT «XopTym».
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PACYHET U PACCTAHOBKA

CUJ1Ib®OHHbIX KOMIMNEHCATOPOB U OINOP
HA TPYBOMNMPOBOAE B CUCTEME NOPHAYEIO
BOAOCHABXEHUSA

Ha puc.4 npusedeHa T1noBasd CxemMa pPacCTaHOBKM KOMMEHca-
TOPOB W OMOP B CHUCTEME TOPAYErO BOOOCHAOKEHNA BE3 BDE3OK
ana ctogkos auameTpoM DN 15-50 MM TUMNOBOMO 25-3TaXKHO-
ro 30aHud. PacyéTbl BbINOMHAIOTCA aHanorM4yHo pacyeram ans
TPYOOMNPOBOAOB CUCTEM OTOMIEHNA HOMWHATTBHBIM AMaMETDOM
DN 15-50 MM, COOTBETCTBEHHO, Y4aCTKM CaMOKOMMEHCaLMM 3a
CYET «MreY» TPYOOoNpPOBOdA B NOABANE M Ha Yepaake 30aHnd (He-
CKOJbKO HVDKHMX U BEDXHUX TaXKEN) HE HY)KOaOTCH B YCTaHOBKE
KOMMEHCaTOPOB. ['1epByto Mapy HEMOOABMMHBIX OMNOp yCTaHaBM -
BAIOT B MEXKITAKHbBIX MEPEKDLITUAX, OTCTYMNVB 2-3 3Taka OT 13-
rmba TpyoonpoBOAa, MEXY 3-M U 4-M, 22-M U 23-M 3Takamu,
COOTBETCTBEHHO, KOMMEHCaLVs TEMMNepaTypHOro pacLUMpeHns
TPEDYETCH Ha YHaCTKE C 3-T0 MO 22-1 3TavK, BCEro 19 aTaxen.

TemnepaTypHoe YaNMHeHe TpyoornpoBoda AL (MM) BCNencTame
HarpeBa PacCYUTHLIBAETCH MO DOpMyNe:

AL=axLx (T, -T,. )/0,9
AL=axhxNx(T, -T, )/0,9

rae o — KOSOMULIMEHT YONMMHERUSA CTallbHbIX TPYO

KoachdunumeHT nuHerHoro p clumpeHus Tpy6 B3at na FOCT
P 52857.1-2007, MNpunoxeHve I

PACYETHOE 3HAYEHWE KO3OOULIMEHTA MMHEMHOTO PACLUIMPEHMS 108 A° C1

MAPKA MPYI TEMIMEPATYPE, °C
MATEPWATIA
20-100 20-200 20-300 20-400 20-500

C13, 10, 20,

20K, 09r2C,

16IC, 171C, 1,6 12,6 13,1 13,6 14,1
1771C, 10r2C1,

102, 0912

12X18H10T,

QBX18H1OT 16,6 17,0 18,0 18,0 18,0

KomneHcaTtop ' HenoogxHas onopa

Puc. 4

j,  J hortum @ NPPHORTUM.COM



CornacHo Tabmmue npu Temnepatype TennoHocuTens Ao 100°C KOgMUUMEHT YITIMHEHWUA CTallbHbIX TRYO
paseH 0,012 Mm /(M x° C)

o = 0,012 MM /(M x°C)
L (m) — opnvma Tpy6onposoaa

B gaHHOM CryYae [inHa TpyoeornpoBoaa CKNaabIBasTcs 1s KonMiecTsa aTaxer N (LUT) 1 BbICOTb! 3Taka 30a-
A

BeicoTa aTarka 3aanma no CHul 2.02.03-85 o1 31.03.2003 r. cocTasnaeT 3 M
h=23wm

N (LUT) - KONMYECTBO BTaXKEN MEXMY HENOABWKHBLIMI OMNopaMM

N =18wr

T o~ MaKCHManbHast Temneparypa

[ns cucTemM BOOOCHAOKEHWS MakciManbHas Temnepatypa HocuTens He Gonee 75°C  cormacHo
CHul'1 2.04.01-85
T =75C

max

MuHMabHas TemnepaTtypa OKPyKaoLLE cpedbl NPV MOHTaKE KOMNEHCATOPOB A0/MKHA ObiTb HE HKE MIA-
HyC -10°C.
T =-10cC

min

0,9 — koabdpyiLveHT 3anaca (10%), KOTOPbIA fAaH Ha NOrPELHOCTL PACHETOB.

Bomcnervie: AL = 0,012 x 3 x 19 x (75-(-10))/0,9 = 64,6 mm

TemnepaTypHoe pacLUVpeHme TRYboNpoBoaa C 3 Mo 22 aTax, KOTOPOE NOANEXUT KOMMNEHCaLM, COCTaBNaeT
64,6 MM,

OceBon X0 (KOMMeHCHpYoLLIad CNOCOOHOCTL Ha CrxaTue) kKoMneHcaTtopos DEK multilayer 1 KCO-P/2 cocTas-
nset 40 MM, KomneHcaTopsl DEK multilayer 1 KCO-P/2 QONONHUTENBHOMY PDaCTSEHWIO/CHATIO HE MOONEXaT.
CnenosarenbHo, N9 KOMMeHcaUmMy NIMHENHOMO PacCLUMPEHIS IaHHOIO y4acTKa TRebyeTCs 2 KOMMeHcaTopa,
T.e. 1 KoMneHcaTop Ha 9,5 aTaxen. Tak Kak Mexxay ABYMdA HEMOABVKHbIMK ONopamut MOXET YCTaHaBNMBATHCA
TOMBKO O[MH KOMMEHCATOP, HEOOXOAMMO PACCTaBUTE HEAOCTAIOLLME HEMOOBMKHbLIE OMOPbI, NOAENVB TPYOO-
MPOBOL Ha 2 OTpeska. B paccMatpyiBaeMoM Clyyae HEMNoOOBVKHbIE OMOPbI BOSMOXKHO YCTaHOBNTL Ha 13-M
aTake. KOoMMNeHcaTops!l HOMWHabHbIM AnameTpoM DN 15-50 MM DEKOMEHLYETCA YCTaHaBMBATE NPVIONN3M-
TENbHO B CePelVHEe yHacTKa, OrPaHUHYEHHOIO ABYMS HEMOABMMHEIMM OMnopamMn. B AaHHOM Cryyvae Lenecoo-
OPa3HO YCTAHOBWTL KOMMEHCATOPb! Ha 8-M 1 18-M 3Tarkax HEMOCPEACTBEHHO MOL NEPEKPLITUAMU (DK1C. 4).

B Tpy0onpoBOOHbIX CUCTEMAaX HOMUHAbHBIM auamMeTpomM DN 50-200 MM, a Takxe B TRYOOMPOBOLAAxX C BPE3-
Kami MOTYT BO3HVKaTb OOSbLIME HArPY3K/ Ha OMOPbI, CIOCOOHbIE HAHECTW 3HAYUTENbHBIA BPEL CUCTEME, MO-
STOMY 19 CHUMEHWA HarpPy30K Ha TPRYOOMPOBOL M COXPaHEHMA COOCHOCTM, KOMMEHCATOPL!I PEKOMEHYETCH
yCTaHaBMMBaTb HEMOCPEOCTBEHHO MOL HEMOABVMHOM OMNOPOW.

CnepnyeT MOMHUTb O TOM, YTO NMOMWMO HEMOABWXHbIX ONMop Ha TpyGonpoBoae o6sa3aTeslbHa PacCTaHOBKA
CKO/Mb3ALWMX M HanpasBAsaowWwmnx onop (puc. 1, puc. 2).

B cnyyae BO3HNKHOBEHKA BOMPOCOB NPOCKM obpallatscd K cneupanmctam OO0 HITT «XopTym».

j,  J hortum @ NPPHORTUM.COM



TUMNOBDbIE NMNO3TAXHbIE CXEMbI

PACMNOJIOXXEHNA KOMNEHCATOPOB

Cxema 1.

TUMOBOE MOS3TAXHOE PACMO/IOXEHME e
KOMIMEHCATOPOB DEK multilayer T 5=

e

N KCO-P/2 HOMUHAJIbHBIM ANAMETPOM
DN 15-50 mm HA TPYBOTPOBOAAX CUCTEM
OTOINJTIEHNA C BPESKAMW U BE3 BPE3OK

C CAMOKOMMEHCAUMEWN.
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HOMMWHAJbHbIN AUAMETP: DN 15-50 Mm
PABOYEE OABJIEHUE: Py 16 bap
OCEBOM X0 KOMMEHCATOPA: -40 (oxatre)/+10 (pacTaxeHne)
BbICOTA 3AHUA: 9-40 aTaXken, C BbICOTON aTaxa 3M
TEMNEPATYPA TEMJIOHOCUTENA: +95...+105°C
MUHUMAJIbHAA TEMMEPATYPA MOHTAXKA: -10°C
MATEPUAJ1 TPYBOIMNPOBOA: Cranb

KO9®®UUMEHT IMHEWHOIO PACLUMPEHUS: 0,012 mm/m°C

*Cxema [PacCTaHOBKM N KONMNYECTBO KOMMEHCATOPOB 3aB/CUT OT TEMMEepaTyp TEMNNTOHOCUTENA M MOHTaxKa, Mateprana TD\/@O!—IDOBO,Ela, BbICOTbI 3TaxKa, HalM4na Uit OTCYT-

CTBWA CaMOKOMMeHCauln Ha TEXHUHECKMX STarKax.
j,  J hortum NPPHORTUM.COM




Cxema 2.

TUTTOBOE NMO3TAXHOE PACIOJTOXEHUE i : =

KOMIMEHCATOPOB DEK multilayer _ﬁi TES

HOMWHAJIbHbIM AMAMETPOM DN 65-200 mm J;f J' ‘5;

N KCO-P/2 HOMNHAJIbHBIMOANAMETPOM T R

DN 65-100 mm HA TPYBOTPOBOOAXCUCTEM =1 | *F_“

OTONJIEHNA C BPESKAMW N BE3 BPE3OK ' : - ;j
C CAMOKOMMEHCALIMEN. i &
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HOMWHAJbHbLIN AUAMETP: DN 65-200 mm (ana DEK multilayer)
DN 65-100 mm (ona KCO-P/2)

PABOYEE OABJIEHME: Py 16 bap

OCEBOW X0 KOMIMEHCATOPA: -30 (cxatve)/+30 (pacTshkeHne)

BbICOTA 30AHUA: 9-40 aTaxen, C BbICOTOM 3Taxka 3M

TEMNEPATYPA TEMJIOHOCUTENA: +95...+105°C

MUHUMAJIbHAA TEMMEPATYPA MOHTAXA: -10°C

MATEPUAJ1 TPYBOMNMPOBOA: Crans

KO3®DOULMEHT JIMHEUHOIO PACLUMPEHUSA: 0,012 mm/m°C

*Cxema pacCTaHOBKM U KONIMHECTBO KOMMEHCATOPOB 3aBMCUT OT TeMMEepaTyp TENIoHOCUTESNS M MOHTaKa, MaTeprana TpyeOornpOBOAA, BEICOTL 3TaXa, HANMYMS Ui OTCYT-
CTBYIS CAMOKOMMEHCALMM Ha TEXHUYECKX STaKax.

j,  J hortum @ NPPHORTUM.COM



Cxema 3.
TUMOBOE MO3TAXHOE PACIMOJTOXEHWE i

Eid |

KOMIMEHCATOPOB DEK multilayer 1 KCO-P/2 Qr;‘ TEE
HOMWHAJIbHbIM AVMAMETPOM DN 15-50 mm A 'I" L :,;
HA TPYBOINPOBOOAX CUCTEM I'BC C “%' ST B
BPE3KAMW N BE3 BPE30OK | *T
C CAMOKOMMEHCALIMEWN. T: =
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HOMWHAJbHbIV ANAMETP: DN 15-50 MM
PABOYEE OABJIEHUE: Py 16 bap
OCEBOM X0 KOMMEHCATOPA: -40 (oxatre)/+10 (pacTaxeHne)
BbICOTA 30AHUA: 9-40 aTaxen, C BbICOTOM 3Taxka 3M
TEMNEPATYPA TENJIOHOCUTENA: +75°C
MUHUMAJIbHAA TEMNEPATYPA MOHTAXA: -10°C
MATEPUAN TPYBOIMNMPOBOA: Crans

KO9®®UUMEHT IMHEWHOIO PACLUMPEHUS: 0,012 mm/m°C

*CxemMa pacCTaHOBKM M KOMMYECTBO KOMMEHCATOPOB 3aBMCUT OT TeMMepaTyp TENNOHOCUTEN 1 MOHTaXKa, MaTepmara TPYOONMpPOBOAA, BbICOTbI OTAA, HAMMUMS U OTCYT-

CTBUA CAMOKOMIMEHCALMM HA TEXHUNYECKNX STaKax.
j,  J hortum NPPHORTUM.COM



Cxema 4.

TUMOBOE MNO3TAXHOE PACIOJTOXEHUE

KOMIMEHCATOPOB DEK multilayer

HOMWHAJIbHbIM AMAMETPOM DN 65-200 mm
N KCO-P/2 HOMUHAJIbHBIMOANAMETPOM DN
65-100 mm HA TPYBOINPOBOAOAXCUNCTEM INBC

C BPESKAMW U BE3 BPE3OK
C CAMOKOMMEHCALMEWN.

YCJTOBHbIE OBO3HAYEHUSA
é CUNBADOHHBI KOMMEHCATOPR
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HOMWHAJbHbLIN AUAMETP:

PABOYEE JABNEHUE:

OCEBOW X0 KOMMNEHCATOPA:
BbICOTA 3JAHUS:
TEMMEPATYPA TENNOHOCUTENS:

MWUHUMAJIbHAA TEMNEPATYPA MOHTAXA:

MATEPUAJ TPYBOIMNMPOBOA:

KO3®DOULMEHT JIMHEUHOIO PACLUMPEHUSA:

*CxemMa pacCTaHOBKM M KOMMYECTBO KOMMEHCATOPOB 3aBMCUT OT TeMMepaTyp TENNOHOCUTEN 1 MOHTaXKa, MaTepmara TPYOONMpPOBOAA, BbICOTbI OTAA, HAMMUMS U OTCYT-

CTBMA CaMOKOMIEHCaU Ha TEXHNYECKIIX STarKax.

j,  J hortum @ NPPHORTUM.COM

DN 65-200 mm (ana DEK multilayer)
DN 65-100 mm (ona KCO-P/2)

Py 16 bap

-30 (cxatve)/+30 (pacTshkeHne)
9-40 aTarken, C BbICOTOM aTaxa 3M
+75°C

-10°C

Crans

0,012 mm/m°C
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Cxema b.

TUTTOBOE MNO3TAXHOE PACIOJTOXEHUE i I '-:,ﬁ‘ﬂ
KOMIMEHCATOPOB DEK multilayer N KCO-P/2 | [T
HOMWHAJIbHbIM AVNAMETPOM DN 15-50 mm y 1 j;
HA TPYBOIMNPOBOAAX CUCTEM OTOINJIEHNA C i ML R
BPE3SKAMW N BE3 BPE3OK E
BE3 CAMOKOMIMEHCALIMW. A TS
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HOMWHAJbHbLIN AUAMETP: DN 15-50 mm
PABOYEE OABJIEHME: Py 16 bap
OCEBOM X0 KOMMEHCATOPA: -40 (oxatre)/+10 (pacTaxeHne)
BbICOTA 3[AHUA: 9-40 aTavked, C BbICOTOM aTavka 3M
TEMNEPATYPA TEMJIOHOCUTENA: +95...+105°C
MUHUMAJIbHASI TEMMEPATYPA MOHTAXA: -10°C
MATEPUAJ1 TPYBOMNMPOBOA: Crans

KO9®®UUMEHT IMHEWHOIO PACLUMPEHUS: 0,012 mm/m°C

*CxemMa pacCTaHOBKM M KOMMYECTBO KOMMEHCATOPOB 3aBMCUT OT TeMMepaTyp TENNOHOCUTEN 1 MOHTaXKa, MaTepmara TPYOONMpPOBOAA, BbICOTbI OTAA, HAMMUMS U OTCYT-

CTBUA CAMOKOMIMEHCALMM HA TEXHUNYECKNX STaKax.
j,  J hortum NPPHORTUM.COM



Cxema 6.
TUMOBOE MO3TAXHOE PACIMOJ/TOXEHWE

-
KOMIMEHCATOPOB DEK multilayer J}-_}'.'-
HOMWHAJIbHbIM AMAMETPOM DN 65-200 mm JJ .',
N KCO-P/2 HOMWHAJIbHBIM IVAMETPOM : 1
DN 65-100 mm HA TPYBOTNPOBOAAX CNCTEM '-'l :

OTOIMJTIEHNA C BPESKAMWN U BE3 BPE3OK
BE3 CAMOKOMITEHCALNNW.
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HOMMWHAJbHbIN AUAMETP: DN 65-200 mm (ana DEK multilayer)
DN 65-100 mm (a1 KCO-P/2)
PABOYEE OABJNEHME: Py 16 Bap
OCEBOW XOJ1 KOMIMEHCATOPA: -30 (oxatvie)/+30 (pacTsreHve)
BbICOTA 3AHUA: 9-40 STaXkell, C BbICOTOM aTaka 3M
TEMNEPATYPA TENJIOHOCUTENA: +95. . +105°C
MWUHUMAJIbHAA TEMNEPATYPA MOHTAXA: -10°C
MATEPUAN TPYBOMNMPOBOJA: Ctane

KO3®OULMEHT NIMHEAHOIO PACWUMPEHUS: (012 mm/m°C

*Cxema pacCTaHOBKM ¥ KONIMHECTBO KOMMEHCATOPOB 3aBMCUT OT TeMMepaTyp TENioHOCUTENS U MOHTaKa, MaTeprana TpyeornpOBOAA, BEICOTL 3TaXa, HAMMYMA UM OTCYT-

CTBUA CAMOKOMIMEHCALMM HA TEXHUNYECKNX STaKax.
j,  J hortum NPPHORTUM.COM



Cxema 7.
TUMOBOE MO3TAXHOE PACIMOJTOXEHWE
KOMIMEHCATOPOB DEK multilayer 1 KCO-P/2

._EJ_
)

HOMWHAJIbHbIM ANAMETPOM DN 15-50 mm | g
HA TPYBOMNPOBOAAX CUCTEM NBC e

C BPESKAMW N BE3 BPE3OK,
BE3 CAMOKOMITEHCALNW.
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HOMWHAJbHbIU BNAMETP: DN 15-50 MM
PABOYEE OABJIEHUE: Py 16 bap
OCEBOM X0 KOMMEHCATOPA: -40 (oxatre)/+10 (pacTaxeHne)
BbICOTA 30AHUA: 9-40 aTaxen, C BbICOTOM 3Taxka 3M
TEMNEPATYPA TENJIOHOCUTENA: +75°C
MUHUMAJIbHAA TEMOEPATYPA MOHTAXA: -10°C
MATEPUAJ TPYBOMNPOBOA: Cranb

KO9®®UUMEHT IMHEWHOIO PACLUMPEHUS: 0,012 mm/m°C

*CxemMa pacCTaHOBKM M KOMMYECTBO KOMMEHCATOPOB 3aBMCUT OT TeMMepaTyp TENNOHOCUTEN 1 MOHTaXKa, MaTepmara TPYOONMpPOBOAA, BbICOTbI OTAA, HAMMUMS U OTCYT-

CTBUA CAMOKOMIMEHCALMM HA TEXHUNYECKNX STaKax.
j,  J hortum NPPHORTUM.COM



Cxema 8.

TUMOBOE MO3TAXHOE PACIOJTOXXEHUE ﬁ
KOMIMEHCATOPOB DEK multilayer r ﬁ! 2|
HOMWHAJTIbHbIM AINAMETPOM DN 65-200 mm ﬁ i ;.':r
N KCO-P/2 HOMUHAJIbHBIM OAMAMETPOM 3 NN
DN 65-100 mm HA TPYBOINPOBOAOAX CUNCTEM . =]
BC C BPE3SKAMW U BE3 BPE3OK, f,
BE3 CAMOKOMITEHCALIAWN. [ 111
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HOMMWHAJbHbIN AUAMETP: DN 65-200 mm (ana DEK multilayer)
DN 65-100 mm (ona KCO-P/2)

PAEO‘-IEVE OABJIEHUE: Py 16 bap

OCEBOW XOJ1 KOMIMEHCATOPA: -30 (oxatvie)/+30 (pacTsreHve)

BbICOTA 3JAHUA: 9-40 aTaxel, C BLICOTON oTaxa 3Mm

TEMNEPATYPA TENJIOHOCUTENA: +75°C

MUHUMAJIbHAA TEMMEPATYPA MOHTAXA: -10°C

MATEPUAN TPYBOMNMPOBOJA: Ctans

KO3®DOULMEHT JIMHEUHOIO PACLUMPEHUSA: 0,012 Mm/M°C

*Cxema pacCTaHOBKM ¥ KONIMHECTBO KOMMEHCATOPOB 3aBMCUT OT TeMMepaTyp TENioHOCUTENS U MOHTaKa, MaTeprana TpyeornpOBOAA, BEICOTL 3TaXa, HAMMYMA UM OTCYT-
CTBYIS CAMOKOMIMEHCALMM Ha TEXHUYECKX STaKax.

j,  J hortum @ NPPHORTUM.COM



Cxema 9.

TUMOBOE MO3TAXHOE PACMOJIOXEHUE .
KOMIMEHCATOPOB DEK Lite, DEK Lite G %1 S
HOMWHAJIbHbIM OAMNAMETPOM DN 15-50 mm A I 13
HA TPYBOIMNMPOBOLAAX CUCTEM OTOINJIEHNA ‘%' TR
C BPE3KAMWU U BE3 BPE3OK, : | *’F_
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HOMWHAJbHbIV ANAMETP: DN 15-50 MM
PABOYEE OABJIEHME: Py 16 bap
OCEBOM X0 KOMMEHCATOPA: -50 (oxatvre)/+10 (pacTaxeHne)
BbICOTA 30AHUA: 9-40 aTaXken, C BbICOTON aTaxa 3M
TEMNEPATYPA TENJIOHOCUTENA: +95...+105°C
MUHUMAJIbHAA TEMMEPATYPA MOHTAXA: -10°C
MATEPUAJ1 TPYBOMNMPOBOA: Crans

KO9®®UUMEHT IMHEWHOIO PACLUMPEHUS: 0,012 mm/m°C

*CxemMa pacCTaHOBKM M KOMMYECTBO KOMMEHCATOPOB 3aBMCUT OT TeMMepaTyp TENNOHOCUTEN 1 MOHTaXKa, MaTepmara TPYOONMpPOBOAA, BbICOTbI OTAA, HAMMUMS U OTCYT-
CTBYIS CAMOKOMIMEHCALMM Ha TEXHUYECKX STaKax.

j,  J hortum @ NPPHORTUM.COM



Cxema 10.
TUMOBOE MO3TAXHOE PACIOJTOXEHWE |
KOMIMEHCATOPOB DEK Lite, DEK Lite G i
HOMWHA/IbHBIM OAMNAMETPOM DN 15-50 mm
HA TPYBOINMPOBOOAX CUCTEM I'BC

C BPE3KAMU N BE3 BPE3OK

C CAMOKOMIMEHCALIMEWN.
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HOMWHAJbHbIV ANAMETP: DN 15-50 MM

PABOYEE OABJIEHUE: Py 16 bap

OCEBOM X0 KOMMEHCATOPA: -50 (oxatvre)/+10 (pacTaxeHne)
BbICOTA 30AHUA: 9-40 aTaxen, C BbICOTOM 3Taxka 3M
TEMNEPATYPA TENJIOHOCUTENA: +75°C

MUHUMAJNIbHAA TEMMEPATYPA MOHTAXA: -10°C

MATEPUAN TPYBOMPOBOJA: Crans

KO9®®UUMEHT IMHEWHOIO PACLUMPEHUS: 0,012 mm/m°C

*CxemMa pacCTaHOBKM M KOMMYECTBO KOMMEHCATOPOB 3aBMCUT OT TeMMepaTyp TENNOHOCUTEN 1 MOHTaXKa, MaTepmara TPYOONMpPOBOAA, BbICOTbI OTAA, HAMMUMS U OTCYT-
CTBYIS CAMOKOMIMEHCALMM Ha TEXHUYECKX STaKax.
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Cxema 11.
TUMOBOE MO3TAXHOE PACIMOJTOXEHWE —d
KOMIMEHCATOPOB DEK Lite, DEK Lite G '
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HOMUWHAJIbHbIN ONAMETP: DN 15-50 MM
PABOYEE OABJIEHUE: Py 16 bap
OCEBOM X0 KOMMEHCATOPA: -50 (oxatvre)/+10 (pacTaxeHne)
BbICOTA 30AHUA: 9-40 aTaxen, C BbICOTOM 3Taxka 3M
TEMNEPATYPA TEMJTIOHOCUTENA: +95...+105°C
MUHUMAJIbHAA TEMNEPATYPA MOHTAXA: -10°C
MATEPUAN TPYBOIMNMPOBOA: Crans

KO9®®UUMEHT IMHEWHOIO PACLUMPEHUS: 0,012 mm/m°C

*CxemMa pacCTaHOBKM M KOMMYECTBO KOMMEHCATOPOB 3aBMCUT OT TeMMepaTyp TENNOHOCUTEN 1 MOHTaXKa, MaTepmara TPYOONMpPOBOAA, BbICOTbI OTAA, HAMMUMS U OTCYT-

CTBUA CAMOKOMIMEHCALMM HA TEXHUNYECKNX STaKax.
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Cxema 12.

TUMOBOE MO3TAXHOE PACIOJTOXEHWE
KOMIMEHCATOPOB DEK Lite, DEK Lite G :
HOMWHAJTIbHbIM AMAMETPOM DN 15-50 mm ng
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HOMWHAJbHbIV ANAMETP: DN 15-50 MM
PABOYEE OABJIEHUE: Py 16 bap
OCEBOM X0 KOMMEHCATOPA: -50 (oxatvre)/+10 (pacTaxeHne)
BbICOTA 30AHUA: 9-40 aTaxen, C BbICOTOM 3Taxka 3M
TEMNEPATYPA TENJIOHOCUTENA: +75°C
MUHUMAJIbHAA TEMNEPATYPA MOHTAXA: -10°C
MATEPUAN TPYBOIMNMPOBOA: Crans

KO9®®UUMEHT IMHEWHOIO PACLUMPEHUS: 0,012 mm/m°C

*CxemMa pacCTaHOBKM M KOMMYECTBO KOMMEHCATOPOB 3aBMCUT OT TeMMepaTyp TENNOHOCUTEN 1 MOHTaXKa, MaTepmara TPYOONMpPOBOAA, BbICOTbI OTAA, HAMMUMS U OTCYT-
CTBYIS CAMOKOMIMEHCALMM Ha TEXHUYECKX STaKax.
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PEKOMEHAALIUAN MO MOHTAXY

1. MPABUJ1IA PACCTAHOBKW OINMOP MNP MOHTAXE KOMIMNEHCATOPOB.

1.1, KomreHcaTopbl pa3MeLLaoTcsa Ha y4acTke TpyOorpoBoda Mexxay HENOOBMMHbBIMY ONopamMii Wi ecte-
CTBEHHO HEMOOBMMHBIMM CEYEHNAMM TRYOBI (PUC. 5).

1.2. Mexny AByMs HENOABWKHBIMM ONOPaMM MOXET ObiTb YCTAHOBNEH TOMBKO OAMH KOMMeHcaTop (pnc. 5).
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Puc. 5

1.3, [Ind 3axpenneHns Tpyobl Ha yHacTKe MeXXay HEMOABVKHBIMM ONopamMiu 00si3aTenbHa yCTaHOBKa Hanpas-
nALLMX onop. [NepBble HanpasnsioLLe Onopbl Ha CTarnbHOM TRYOONPOBOAE YCTaHARMVBAIOTCS Ha PacCTos-
HU 4 HOMMHABHBIX AMaMETPOB TPYOONPOBOAa C 008X CTOPOH OT KOMMEHCATOPa, BTOPbIE Ha PacCTOAHM
14 HOMUHATTBHBIX AMaMETPOB TPYOONPOBOAA OT NEPBOV OMNOPbI, BCE NOCNEeAyoLLIME COrTacHO PacyéTy Tpyoo-
NPOBOAA, Ha YCTOMYMBOCTL MPW MPOEKTUPOBAHMIN CUCTEMBI,

1.4, Tlon pasMeLleHn OCEBbIX KOMMEHCATOPOB Yy HEMOABMXHOM OMOPLI PACCTOAHME 0 Hee OOMMKHO ObITh B
npefenax 2-4 HOMVHarbHbIX AMaMeTPOB. B 3TOM Cry4ae HanpasnsoLye Ornopsl ANg KOMNeHcaTopa ycTaHas-
NMBAKOTCHA TONMBKO C OHOM CTOPOHBI (PVIC.6).

i ! gl o i
v V

1

A 0 g 11 A

L of )

Hemmrddd [Pampe il d - sonafeetuor a7 - ey ongar  CRal = SRR S

Puc. 6

1.5, Tlpn pacyéTe 1 BbIOOPE HEMOOBMKHBIX OMOP HEOOXOAMMO YUYMTLIBATL BIUAHUE YCUIVIA, BOSHMKAIOLLMIX
npv padoTe B TRYOONPOBOOHOW CHUCTEME:

© pacnopHoe ycunvie KOMNeHCaTopOB;

© 0CEBYIO XKECTKOCTb KOMMEHCATOPOB;

© cymmy cinn TpeHra Tpy6onpoBoaa;

© Harpyski Ha TPYOONPOBOL;

© fpyrve yeunus,
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PEKOMEHAALIUAN NO MOHTAXY

2. NPABUNNA YCTAHOBKUM U MOHTAXA KOMIMEHCATOPOB MOA MNMPUBAPKY.

NMpaBunbHaa 1 6e3onacHas pabota KOMMEHCAaTOPOB ANS CUCTEM OTOMIEHUS U BOLOCHAOXEHNS BO3MOX-
Ha TO/bKO B MPaBU/IbHO CMPOEKTUPOBAHHOM TPYyOOMNpPOBOAE M NPU COBMOAEHUN BCEX NPaBUI XpaHeHUs,
MOHTa>xa u aKcnyataunn KoMmneHcaTopos.

2.1, KomneHcaTopsl 1 TpyOornpoBo A0/ KHbI ObITb HA OOHOW OCK (pUC. 7).

Puc.7

2.2. Heobxoammo NpPoABIIATE OCTOPONKHOCTD, YTOObI HE rnoBpeTb TOHKMEe CeKunin CVlﬂbeOHOB 1N 130exkaThb
MNOABNEHNA BMATVIH, 3apy6OK nT.0

2.3. B npouecce cBapk/ CuibdOH HEOOXOAVMO 3aLLMTUTL OT MNPOMUraHUS.
2.4, B npouecce MOHTaKa He J0MYyCKaeTCs 3arpasHeHiie CunbddoHa KoMreHcaTopa.
2.5, 3anpellaeTcd noageprars KOMMEHCaTOPb! BOSAENCTBMIO TOPCHOHHOM BpaLLeH1s (puc. 8).

Pnc.8

2.6. T1pW roprsoHTasbHOM YCTAHOBKE, ONA KOMMEHCATOPOB C BHYTREHHM 3KDaHOM HEOOXOOMMO CBEPUTH
HarnpasseHVe NoToKa Cpedbl C HaNPaBAOLLEN CTPENKOM HA KOPMYCe KOMMeHCaTopa, B Cily4ae ecnv OTCyT-
CTBYET KOXKYX, TO CTPENKA KINEUTCH Ha BHYTOEHHM SKPaH (ECNV OTCYTCTBYET CTPENKa HAMpPaBieHs noToka
Cpefbl, TO cpefa A0MPKHA BXOAWUTE B KOMMEHCATOP CO CTOPOHBI, IAE BHYTREHHWIA 3KPaH MPUBAPEH K NaTRYOKy)
(puc. 9, puc. 10).

Punc.9
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Puc.10

MoK BEPTVKANLHOM YCTAHOBKE, KOMMEHCATOP pacnonaraeTcs BHyTREHHM SKPAHOM BHIUS (CTPENKOV BHS),
HEe3aBKCKMO OT HanpasneH s NoToka padoyer cpes.

2.7. Macca cBapo4yHoro annapara dormkHa ObiTe 3aKpenseHa K TpyoonpoBoay C TON CTOPOHbLI KOMMEHCATO-
pa, KOTOpas NPMBAPVIBAETCH K TRYOOMPOBOLY, YTOOb! AMEKTPUHECKMA TOK HE MPOXOLWT HYepe3 KOMMEHCATOP
(puc. 11, puc.12).

Puc. 11

Pric.12

2.8. [Mpu NpoBeaeHMM CBAPOUHbIX PABOT KOHTAKT KOMMeHcaTopa ¢ kabenem CBapoYHOro annapata AomKeH
ObITb MCKMIOYEH. He QonyckaeTcs 3a3emMrieHre CBapOYHOro annapara Ha ToyoonpoBoae.

2.9. B npouecce npvBaprBaHna KoMneHcaTopa K TpyoonpoBoay AOMKeH ObiTb CCDOPMUPOBAH TOMBKO
O[MH LLIOB.
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2.10. Saﬂpeu_taeTcsq 3a3eMJIATb CBapOL{HbH;l arnapar Ha CTOAK CO CMOHTMPOOBaHHbIMK KOMIeHCaTopami, Mo
CBapO4HbIX pa6OTax B CeTU pr@ompOBOﬂOB, a TakKke MNpu CBapke OTHOCALLIMXCA K 3TOW CETV AeTanen.

2.11. [pu NpVBapke KOMMNEHCATOPOB K TRYOOMPOBOAaM HEOOXOAMMO 00ECNEUMTL 3aLLMTY BHYTPEHHMX MOA0-
CTelN KOMMNEHCaTOPOB M YCTPOWCTB OT NonaaaHust CBapHOro rpata W OKammHbl.

2.12. Heobxoammo, YToObl BeC TPYObI HE BO3AEMCTBOBAN Ha 13aerve. TpyOonpoBoa C OrnopamMyt JOMKEH ObITb
CMOHTUPOBaH 3apaHee, Nnocne Yero B MecTax, NPedyCcMOTPEHHbIX MPOEKTHON TEXHNYECKOW NOKYMEHTaLIMEN
HEeoOXOOVMMO BPE3aTh KOMMEHCATop. B cryvae 3arpsasHeHyd TpyoonpoBoaa ero HeoOXoaMMO NMPOMbBITE Nepen
MOHTaXKOM KOMIMEHCATOPOB.

2.13. Ha npoTsKeHn BCero cpoka aKchayaTauym Hy>kHO 06ecneyuTb A0CTYN s BU3yansHOro OCMOTPa
KoMneHcaTopa.

214, [ng KOMIMEeHCAaTOPOB C 3alMTHBIM KOXKYXOM He JOryCckaTtb rnornadaH A rnod KOxyx C}/CFI@HSVM, B3BECEN, a
Tarkke arpecCrBHbIX Cpem.

2.15. ﬂepememeHme KOMMEeHCaTopa BOSMOXXHO TOJTbKO TMOCTIe SKCMNePT3bl KOMMeHCaTopa COBMeCTHO C MO~
CTaBLLMKOM.

2.16. Ha KoMneHcUpyemMoM y4acTke He JOMKHO ObiTb BPE30K, 3a UCK/I0HEHEM paaraToOPHbIX CTOFKOB OTO-
MNeHns,

2.17. KoMneHcaTopbl HaxofaTcs B MPEapacTAHYTOM COCTOAHMN U He TREOYIOT PaCTMKEHVS/CxaTvd nepen
MOHT&XOM MPW YCNOBWM 3KCITTyaTaLmy U3Nen s ¢ napamMeTpamMy TENIOHOCUTENS ykadaHHbIMK B [lacrnopTe
KOMIMeHcaTopa B MyHKTe 3 1 TemnepaTtypor MoHTaxa +20°C. B NpoTvBHOM Cry4ae HeoOXoOMMO OCyLLe-
CTBMTb MOMPaBKM COrnacHoO DOpMyne:

AL/Z I‘i-Tmin
PS=—— -AL ——""

max ~ min

AL — ocesoit xon, MM
T, — Temnepatypa MoHTaxa, °C
T . —MyHManbHas Temneparypa, °C

T —wmakcumvansHas Temneparypa, °C

2.18. B cnyydae, ecnm oHOro KOMMeHcaTopa HeOOCTaTOYHO Ha OAHY TRYOY, HEOOXOOMMO Pa3buTe TRYOyY Ha
OTAENbHBIE YHACTKM NOAXOOALLEN ANVHBI, C YHETOM HEMOLABMMHBIX ONMOP Ha KaXXIbIA YHaCTOK, C PACCMOTPREHN-
eM Kak OTHESbHbIM TPYOONPOBOL B OTHOLLEHWM TEMMEPRATYPHbLIX YANMHEHI.

2.19. 3alMTHBIA KOXYX, MW ro HanHumM, CINYyUT TOMBKO A1 3alUThl KOHCTRYKLMM OT BHELIHENO BO3MEM-
CTBMS, HE MPedoTBPALLAET TOPCHOHHBIX BRALLEHWM, HE NpedHa3Ha4eH 115 BblpaBHUBAHA HECOOCHOCTW TRY -
0oNpPOBOAA W1 HE CIY>KAT OMOPHOM KOHCTRYKLIMEN.

2.20. BHelWHss 1 BHYTOEHHAA Coebl JOJTKHbI ObITb B noefefax, ykasaHHbIX B TEXHUHYECKIX XapaKTepPUCTUKaxX
[OaHHOIro racriopra.

2.21. He ponyckaeTcs npesbillaTh, YCTaHOBMNEHHbIE B HOPMATMBHO TEXHWMYECKOM AOKYMeHTaLMM paboune
NaBNeHNsA 1 TeMnepaTypbl B NPOLIECCE SKCyaTaLmm,

2.22. T1pU MOHTaxe He [0MyCKaeTcd NoABepraTh KOMMEHCATOP HArpy3kaM Ha CKpPYyYMBaHVE, a Takke none-
PEYHbIM U YITOBbLIM CMELLEHUAM (prc. 13, prc. 14).
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Prc.13
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Puc.14

2.23. KOMMneHcaTopbl OTHOCATCH K 4 rpyrne 2 Kiacca M3aenmi NpOMbILNEHHOM NPOAYKLMN — HEPEMOHTUPY -
eMbIM U3AETUAM.

2.24. Tlpu srennyaTau/m OOMmKHb! MPOBOOUTECA PErTaMeHTHble PaboThl B COOTBETCTBUM C SKCMyaTaLyOH-
HOWM [OKyMeHTaLV e,
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PEKOMEHAALIUAN NO MOHTAXY

3. MPABUJTIA YCTAHOBKU 1 MOHTAXA KOMIMEHCATOPOB MoA NPUBAPKY
C PE3bBOBbIM NMPUCOEANHEHWEM.

[NpaBunbHas 1 6esonacHas paboTa KOMMEHCATOPOB 19 CUCTEM OTOMMNEHUSA 1 BOLOOCHAOMKEHNS BO3MOMHA
TOMbKO B MPaBUMbHO CMPOEKTVPOBAHHOM TRYOOMPOBOAE M MPW COBNMIOAEHNM BCEX MPABUIT XDAHEHWS, MOHTa-
»Ka W BKCnyatau/nm KOMMeHcaTopos.

3.1, KomneHcaTopbl v TpyOornpoBOd A0S KHbI ObITk HA OAHOM OcK (pKc. 15).

Puc.15

3.2, Heobxoommo MNpPoABIIATE OCTOPONKHOCTD, YTOObI HE noBpednTb TOHKNME CeKLA CI/U'IbeOHOB N 130exkaThb
MNOABIIEHNA BMATUH, 3apy60K nT.0

3.3. B npouecce cBapky CHbCROH HEOOXOAMMO 3aLLMTUTE OT MPOKUTaHUA.
3.4. B npouecce MOHTaxKa He [0MYyCKaeTCs 3arpasHeHiie cunbddoHa KoMreHcaTopa.

3.5, 3anpeluaeTcsa nodgepratb KOMMEHCATOPb! BO3OEMCTBMIO TOPCHOHHOIO BpaLLleHud (prc. 16).

Puc.16

3.6. [lpu ropr3oHTaNbHOM YCTaHOBKE /19 KOMMEHCATOPOB C BHYTPEHHM 3KPaHOM HEOOXOAMMO CBEPUTL Ha-
MpaeneHme NoToKa Cpebl C HanpPaBIAtoLLIEN CTRENKOM Ha KOPMyCe KOMMEHCATOPa (ECNM OTCYTCTBYET CTREN-
Ka HanpagneHvs MoToKa Cpefbl, TO cpefa A0MmKHa BXOOWTh B KOMMEHCATOP CO CTOPOHbI, e BHYTREHHWIA
9KpaH NpuBapeH K NaTpyoky) (prc. 17, puc. 18). oK BERTVKANBbHOW YCTAHOBKE, KOMMEHCaTOP pacronaraeTcs
BHYTPEHHM SKDAHOM BHIA3 (CTPENKOW BHM3), HE3ABVCKMO OT HanpaBeHyst MoToka paboyen cpedp!.
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Puc.17

Puc.18

|_|pl/l BepTI/IKaJ_IbHOVI YCTaHOBKE KOMTEHCaTop yCTaHaBMMBaETCA CTDGJ'IKOVI BHIN3, HE3ABNCMMO OT HalNpasl1eHNA
noToKa.

3.7. Heobxogymo, YTOObI BEC TPYOLI HE BO3AENCTBOBAN Ha U3fenve. TpyoonpoBOL C Onopamm AOMKEH OblThb
CMOHTUPOBAH 3apaHee, Nocre Yero B MecTax, NPedyCMOTPEHHbIX MOOEKTHON TEXHNYECKOWN OOKyMeHTaLMeN,
HEOOXOMMO BPE3aTh KOMMEHCATOP. B Cry4vae 3arpasHeHms TpyoonpoBoaa ero HEOOXOAMMO NMPOMbITh Nepes
MOHT&XXOM KOMTMEHCATOPOB.

3.8. Ha npoTshkeHWM BCEro Cpoka SKChnyaTauym Hy»xHO 06ecneunTs AOCTYN O B13yarbHOro OCMOTPa
KOMMeHcaTopa.

3.9, [Ons KOMIMEeHCATOPOB C 3alMTHBIM KOXKYXOM He JOrycKartb rnornafgaHA rno KOxyx CyCI_IeHEBVlM, B3BECEN, a
Tarkke arpecCrBHbIX Cpem.

3.10. [deMoHTaxK 11 BO3BPAT KOMMEeHCaTOPa BO3MOMHbI TOMBKO MOCHE KCMEePTU3bl KOMMEHCATOPa M COrmaco-
BaH9 COBMECTHO C MOCTABLLMKOM.

3.11. Ha KoMneHCcHpyemMoM y4acTke He JOMMKHO ObITb BPE3OK, 3a UCKIIOYEHEM PaaMaTOPHbIX CTOAKOB OTO-
MNeHVs.

3.12. KomneHcaTopbl HaxOadTCs B MPEepacTaHyTOM COCTOSHN 1 He TREOYIOT PaCTsShKEHS/CrxaTig Nepe MoH-
TaXKOM MPW YCINOBIM SKCMyaTaLmn M3penust ¢ napameTpamy TennoHocutend min +5°C max +95°C v Temne-
paTypoit MoHTaxka +20°C. B NpoT1BHOM CriyHae HeoOX0AVIMO OCYLLIECTBUTL MOMPAaBKM COrMacHO doopMyre:

AL/Z ]:'-Tmin
PS=—— -AL ——""
T -T

max = min

AL — oceoli xof, MM
T’ - Temneparypa MoHTaxa, °C
T . —vvrmvansHas Temneparypa, °C

T o MaKcManbHan Temneparypa, °C

j,  J hortum NPPHORTUM.COM



3.13. B cnyyae, ecnv 0aHOro koMneHcaTopa HeoCTaTOuYHO Ha OaHy TPYOy, HeOOXOOMMO pa3buTb ee Ha OT-
[enNbHbIe YHACTKM NOAXOOALLEN QNMHbI, YUUTLIBAA HENOABMKHbIE OMOPLI HA KAXKAOM YYaCTKE, KOTOPbIA Creay-
eT paccMaTPMBaTb Kak OTAENbHbIM TPYGOMPOBOL B OTHOLLEHWU TEMMNEePaTyPHbIX YATMHEH,

3.14. 3alMTHBIN KOXYX, MPW ero Han4mm, CIy 1T TOMBKO AN19 3alU/Thl KOHCTRYKLUMW OT BHELLIHErO BO3MAEM-
CTBWS, HE NPENOTBPALLAET TOPCHOHHBIX BRALLIEHWIA, HE MPEAHA3HAYEH AN BblpaBHVIBAHMA HECOOCHOCTU TPRY-
OONpPOBOAA W HE CINY>KAT ONOPHOM KOHCTRYKLIMEN.

3.15. BHeUJHﬂﬂL4BHyTp6HHﬂﬂ Cp@ﬂblﬂ@rbKHbl@HTbB npefenax, ykasaHHbIX B TEXHNHYECKMX XapaKTepUCTKax
[JaHHOIo PyKoBOACTBA

3.16. He ponyckaeTcs npesbillaTh, YCTaHOBMNEHHbIE B HOPMATMBHOM AOKYMEeHTaL pabodse OasneHus v
TemnepaTypbl B MPOLIECCE SKCTyaTaLmn.

3.17. Tpn MOHTaXKe He OOMyCKaEeTCH NOABERraTh KOMMEHCATOP HAarpy3kaMm Ha CKPY4YMBaHVE, a Takke none-
PEeYHBIM K YITI0BbIM CMeLLeHaM (puc. 19, prc. 20).

Puc.19
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PEKOMEHAALIUAN MO MOHTAXY

4. YKA3AHNA MO OBCNYXMBAHNIKO N PEMOHTY KOMIMEHCATOPOB.

4.1, KOoMneHcaTopbl OOMKHbI YCTaHaBIMBATLCS Ha TPYOONPOBOAax B MeCcTax, AOCTYMHbIX [14 NMPOBEAEHMS
NEPVOONYECKIX OCMOTPOB M 0OCNENOBAHMIM 30U NMEPCOHANIOM, Ha BbICOTE He 6onee 1,6 M OT YPOBHS
nona. l'py pacnonoXxeHnn 13nenun Ha BoicoTe 6onee 1,6 M CneayeT npenycMaTpmBaTh CreLyarnbHele nno-
LLaaKM 1 NECTHWILbI 0119 MPOBEMEHNA X OCMOTPa Npu 3KCrnyaTaumm. B MecTax yCTaHOBKM KOMMEHCATOPOB
Maccow 6onee 20 K OMKHbI ObITb MPENyCMOTREHb! CTaLMOHaPHbIE Ui MEPEHOCHBIE NMOABEMHbIE MPUCTOCO-
oneHys.

4.2, KomneHcaTopbl OTHOCATCS K 4 rpynne 2 Knacca W3aenmii MpOMbILLNEHHOW NPoAyKLAM — HEPEMOHTIPY -
EMbIM U3OENNAM.

4.3. [pw sKenayaTaumn A0MKHbI MPOBOAUTECS PErNaMeHTHbIE PaboThl B COOTBETCTBUM C SKCMNyaTaLMOH-
HOWM [OKyMeHTaLVEN.

4.4, Mexny 3alUTHbIM KOXYXOM 1 CUMbADOHOM KOMMEHCAaTopa BO3SMOXMHO 00pasoBaHie Karnefbs BO[b!
(KOHOeHCcaTa) 13-3a B3aMOAEMCTBIA TEMOBOMO BO3/YXAa, HACHILLEHHOMO BOASHBIMM Mapami, 1 XONOaHOro
OT TPAHCNOPTUPYEMOW Cpefbl cunbhoHa. [laHHOEe 00pas3oBaHMe MOXXET HEraTVBHO CKa3bIBATHCA Ha Pab0-
Te KOMMEeHcaTopa ¥ YMEHbLLIMTL CPOK ero CNy>kObl. L1149 BbIxOAa KOHAEHCAaTa B KOHCTPRYKLMM KOMIMeHcaTopa
NPENyCMOTPEHbI CreLarbHbIe 3a300bl, YePE3 KOTOPbLIE OYET BbiTEKATHL 0OPA30BaBLLIAACS Brara.

O6palaem Balwe BHMMaHMeE, 4TO BCe paboThbl MO MOHTaXy U OOCNY>XNUBaHUID CUNbGOHHbBIX KOMNEHCAaTo-
POB OO/KHbI MPON3BOANTLCA KBATMMDULMPOBAHHbLIM NMEPCOHANIOM B COOTBETCTBUM C MPOEKTHOM LOKYMEH-
Taumel Ha faHHbI OO BEKT.

Hawun kBanupunumpoBaHHbIe CrieumanincTbl rOTOBblI OKa3aTb TEXHUYECKYIO NOAAEPXKKY, @ TakKXKe NMOMOYb
C pacCTaHOBKOW KOMIMEHCATOPOB TOProBon Mapku «hortums» no Balwlen TeXHNYeCKOn JOKYMeHTaLNu.
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HALUMN OB BEKTDI

KK Namannosckui Jlec (MO, . Banawwixa) KK AsrieHa-2 (m.VIpKyTCK) KK EBpasvs (m.KasaHb)
2016-2018r. 2019r. 2019r.

KK ManmHoska (Kasdab) KK [Nokposckmin (. /hkeBck) KK Mputsrxerme (r.Habepexsie HYenHbi)
2019r. 2019r. 2019r.

KK Pogvika (r.KazaHs) KK PoavHa 2 BapvianT (. KasaHs) KK Osomoupst (m./IpKyTCeK)
2019r. 2019r. 2019r.

KK Anexcanaporckumii agop (r.Camapa) KK Bomkekve [Mapyca (r.Camapa) KK TarapuHekuii (MO, .LLienkoso)
20181 20181 20181
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KK [dom y Camoneta (r.Camvapa) KK Manas Oxta (m.CarkT-IeTepbypr)
2018r. 2018 1.

KK Mepramar (. ExkateprHoypr)
2018r.

KK Hosoe nokonerme (. HensomnHek) KK MnopyLuka (. HensbrHek)
2018r. 2018r.

KK CantoT (. [epmb)
2018 1.

KK CamougeT (. HensbrHek) KK Ceetnas [lonvia (r.KazaHb)
2018r. 2018 1.

KK CTonmyHble Xonms! (r.Mockga) KK Trxui LieHTp (. /xeck)
20181 20181
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KK Cnagbl 14 (m.Konelick)
2018r.

E

e

KK Aprint (m Kyprar)
20181




2Kunovt nom ['y6epHis (m.Iepmb) KK AKALEM Riverside (. HenabuHck) KK Apera (. TonesTTi)
2017r. 2017-2018r. 2017r.

KK ATnaHT (m.BopoHex) KK BoTanmveckui can (m.BopoHex) KK OdmmnTpresckuii (m.Mockea)
2017 1. 2017r. 2017r.

KK [ocTosarve (r.Mockea) KK BonoTas 3sesna (r.Mocksa) KK KoTensHnyeckie BoICOTKM
2017r. 2017r. (MO, r.KotenbHmrm) 2017,

KK Hogorvpeesckuin (MO, r.banawmxa) KK O7 (r.Mocksa) KK Oparx MNapk (MO, r.KoTenbHrKm)
2017T. 2017r. 2017r.
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KK MNepsbit Hiukonaesckmii (. ExkaTepuHoypr) KK MpunecHbin (.1 epms) KK Canapbeso [apk (m.Mocksa)
2017T. 2017T. 2017r.

KK Cokon (m.Camapa) KK TywmHo (m.Mocksa) KK ®@agopuT (r.Camapa)
2017 1. 2017t 2017r.

XK' Pexopn (r.Camapa)
2017t 2017 1. 2017T.

CmapT-KapTtan Ha 45-1 Ctpenkoson Ovemavm  YKK REDSIDE (m.Mockea) KK [bixaHme (r.Mockea)
(r.Boponex), 2017T. 2016r. 2016r.
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KK HapoaHsin (m.Noponsek) KK Hacnemme (r.Mocksa) KK OpmHeypr (MO, r.OavHLUoBO)
2016r. 2016r. 2016r.

KK [MnanepHbin (m.Mocksa) KK ConHevnbii 2 BapraHT (m.BopoHex)
2016r. 2016r. 2016r.

KK BapcenoHa (r.KazaHs) KK Mapyc (r.Vhresek) KK-3Okonardp-BecHa (r Vhkesek)
20716r. 20716r. 2016-2017T.

KK ABEHTMHO (. /hkeBCK) KK Canat Kynepe (r.KazaHb) KK Opensselic (r./hkeBek)
2012-2015r. 20151, 2014-2015r.

I MHorVie apyrivie 06beKThl B ropodax Poccum,
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BHUMAHMUE! KOHTPAD®AKTHASA NMPOAYKLNA!

KOHCTPYKUMS KOMMEHCATOPOB N1 CUCTEM OTOMMEHMS TOPrOBOV MapKK «Nortum» 3anaTteHToBaHa 1 3aliyia-
eTCy 3aKoHamy PO, 3a HapyLLEeHe n300peTaTeNsCKIX U MAaTEHTHbIX MPaB YCTaHOBMNEHA [ParkIaHCKO-MPaBOBaY
(CT. 1252 TK PD), AoMuHMcTpaTBHag (CT. 7.12 KOAIT PD) 1, ctaTteén 147 YronosHoro kogexca PP, YronosHas
OTBETCTBEHHOCTb! «3a HE3AKOHHOE VICMOMb30BaHME M30OPETEHNA, MONESHON MOLAENV UM MPOMBILLNIEHHOMO
obpasla, pasrnalleHme 6e3 cornacusd asTopa U 3asBuTend CyLLUHOCT M300PETEHNS, NMOMNE3HOM MOLENM
WM NMPOMBILLNEHHOTO 0bpasLa A0 OMLMATBEHOM MyONMKaLMM CBEAEHMIA O HIKIX, MPVICBOEHME aBTOPCTBA UMW
NPOVHYKOEHME K COABTOPCTBY>.

B CBA3M C y4aCTVBLLMMUCS CyYasmMii NOOAENKN KOMMEHCATOPOB TOProBOM MapkmM «hortum» obpalliaem Bale
BHMMaHVe Ha TO, Kak OTNINYATL HACTOALLMIM KOMIMEHCATOP TOProBOW Mapki «hortums OT Noaaenkm (ouc.21).
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KaxIpli KOMMEHCATOP MMEET MapKMPOBKY C 0603HaYEHMEM TUMNa KOMMEHCATOPa, ero YCIOBHOMO AvaMeTpa,
OABNEHMA 11 BENUYMHOM XOMa, LJJIMHOW, YKa3aHmemM TOProBOM MapkM «Nortumy, BHYTPEHHM NMPOU3BOACTBEH-
HbIM HOMEPOM, KOTOPbIE AOMMKHbLI COBNadaTh C MpUiaraeMbsiM K KOMMEHCATOPRY NacnopTOM. bein v AencTBn-
TENbHO M3rOTOBMEH KOMMEHCATOP M COOTBETCTBYET N OH OaHHOMY u3aenvio Bel Bcerna MoxeTe yaHaTb,
MO3BOHMB Ham Mo TenedoHy +7-800-600-80-66.

[Py CNonNb3oBaHM KoMneHcaTopoB npovasoacTea OO0 HITTT «XopTym» B Balumx npoekTax npoCKM MpouH-
OOPMMPOBATE HAC 00 3TOM BO M30EXAHVE MOKYMKM KOHTPAIaKTHOM NPOaYKLMN,
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ANA SAMETOK

j, ] hortum @ NPPHORTUM.COM
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CAENAHO B POCCUM

OOO HIMM «XopTym»
Pecny6nuka TaTtapcraH, r. HabepexHblie YernHbl,
ABTOCOGOpPOYHBLIN Npoesa, 58

TexHuueckasa nogaepxka: +7-800-600-80-66
OTpen npopax: +7-800-700-63-36

www.npphortum.com
info@npphortum.com




