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HacTtoswlee nocobue no npumeHeHuto cpeacTs aBToMaTnsaumm «JaHbocc» B TeNNoBbIX NyHKTaX CUCTEM
LleHTPan1M3oBaHHOro TerocHabxeHus 3gaHnii RB.00.H10.50 BbinyweHo B3ameH RB.00.H9.50 B cBA3M
C M3MeHeHMeM U pacliMpeHnemM HOMeHKIaTypbl NPUOOPOB 1 YCTPONCTB, MPOM3BOANMbIX KOMMaHUEN
B HacTosALLee Bpems, 1 fOMOSIHEHO HOBbIMM aKTyasIbHbIMU CXEMHbIMU PeLleHUAMM.

B noco6bumn ocaelleHbl 0CO6EHHOCTN NPOEKTUPOBAHUA TEMIOBbIX MYHKTOB, OTBEUAIOLMNX COBPEMEHHbIM
TpeboBaHMAM Mo obecneyeHro KOMGOPTHBIX YCIOBUI XKU3HW U JeATENbHOCTY YeNoBeKa, SKOHOMIM
SHepPropecypcos 1 HEOOXOAMMOCTM UX yyeTa. B paboTe npefcTaBneHbl ONTUMasbHbIE TEXHOOrMYECKe
CXeMbl TEMIOBbIX MYHKTOB, filaH 0630p NpeAnaraemMoro Ans npuMeHeHns 060pyLoBaHNUA 1 CPEeACTB aBTo-
maTur3auum «[aHdocc», NprBeaeHbl PEKOMEHAALIMI MO UX BbIGOPY CO BCMOMOraTeNlbHbIMW MaTepranamm
1 MpUMepamu.

Moco6re npefHa3HaYeHO ANs CNEeLnanmCcToB NPOEKTHbIX, MOHTaXKHO-HaNaAoUYHbIX, SKCMIyaTUPYOLLUX
1 TEMIOCHAbXaIoLWMX OpraHn3aLmii, a TakxKe AnA npernoaaBaTesieil U CTYAEeHTOB CTPOUTENIbHbIX By30B
1 TEXHUKYMOB.

3ameuaHus 1 npegiokeHus 6yayT NPUHATDI C 611aro4apHOCTbIO.
Mpocum nx HanpaBnATb MO 3/1eKTPOHHOI NoyTe grigorev@danfoss.com.

MepeneuyatKa n pasmHoXKeHue 6e3 paspeweHna 000 «JaHdoccy,
a TaKXKe ncnosb3oBaHue npuBegeHHon nHopmayum 6e3 ccbiNok
3AMPELYEHDbI!
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[ lpegncnosue

DHeprocbeperatoLme TEXHONOI N NPU KanutanbHOM
CTPOUTENbCTBE aKTUBHO Pa3BKBaloTCA. ITOT NPOLEeC, B YacT-
HOCTU, 3aTPOHYJT CUCTEMbI VIHXXEHEPHOTo obecneyeHns 3aa-
HUIA — TenNoCHabXeHsA, OTONNEHNA, BEHTUNALNN N KOH-
AVILMOHVPOBAHUSA, XONIOAHOIO 1 FOpAYero BOAOCHa0XeHuA.
MpYUYMHON NX COBEPLUEHCTBOBAHWSA ABUIINCH CTPEMIIEHNSA
K co3fgaHuio Hanbosnee KOMGOPTHBIX YCIIOBUI AN XKM3Heen-
TENIbHOCTU YeI0BEKA, SKOHOMUM SHEPTETUYECKNX PECYPCOB
1 COXPAHEHMIO OKpY»KaloLLeli cpefpbl.

[loCTrKeHVie HaMEUYEHHbIX Liefiet 1 pelleHne NocTaBneH-
HbIX 3a/la4 CTasIM BO3MOKHbI C MOABJIEHNEM Ha POCCUICKOM
CTPOUTENIbHOM PbIHKE BbICOKO3(EKTVBHOIO CaHWTap-
HO-TexHnYeckoro o6opynosaHus. OfHaKO ero UCNosb3o-
BaHMe TpebyeT AOMOMHUTENBHBIX 3HAHWIA U HABLIKOB NpW

NPOeKTUPOBAHNM, MOHTaXe, HaslafKe 1 SKCryaTaumm nHxe-
HepPHbIX CUCTEM.

BmecTe c Tem n3gaHue yue6HO-MeTOANYECKOW TUTepaTy-
pbl B Poccnm 1 KoppeKTrpoBKa HOPMATUBHO 6a3bl B CTPOU-
TefIbCTBE He BCerAa NocneBatoT 3a 3MEHEHNAMN TeXHO-
JIOTUA. ITO MOXET NPVBOAUTD K OLWIMOGKaM B MPUHNMAEMBbIX
TEXHUYECKMX PELLUEHMAX Y MPOCYETam Npu Bbibope HOBbIX
YCTPOWCTB, YUTO He TONbKO CO3[iaeT HeraTUBHOE OTHOLLEeHMe K
UX NPOV3BOANTENIO, HO U ANCKPEAUTMPYET CaMmy Naet Heob-
XOAVMOCTY MPUMEHEHUA COBPEMEHHOW TEXHUKM.

B 31Ol CBA3M ANA TEXHNYECKO NOArOTOBKM CNeLanncTos
KomnaHuA «flaHpocc» NOAroToBUNa K 13LaHNI0 CePUIO MOCO-
6Ui1, OTPaKatoLLMX 0COOEHHOCTY NPUMEHEHNA NPOV3BOANMON
NPOAYKUMMN B CUCTEMAX TEMJIO- U XONOAOCHaOXeHNA 30aHNiA.

Danfoss — mex0yHapoOHsili KOHUEpH co Wwmab-keapmupoli 8 2. Hopobopee ([laHus), asnatowulica kpynHe-
WuM npoussooumesiem cpedcme asmomamu3sayuu 0/19 cucmem mensiocHabxeHus 30aHuli, 3a800bl KOMOPO20 Ha-
X00AmcA 80 MHO2UX CmpaHax mupa. B Poccuu Danfoss npedcmaesnisem e2o omoeneHue — pocculickas KOMNAaHus

000 «[JaHgocc».

B Hacmoswee spemsa komnaHus npou3gooum obopydosaHue Ha 3agodax 8 Mockosckol u Huxezopodckoli 06-
nacmsx. HomeHknamypa o60py00o8aHus, Npou38o0UMO20 HA 3MUX 3d800aXx, 8K/K04YAem 8 cebs paduamopHsle mep-
Mopez2y/iamopsbl, NIACMUHYamsle mensio06MeHHUKU, 67104Hble mensio8ble NYHKMbI, CMasibHble Waposble KpaHbl,
pacnpedenumeribHble WKAgbl 071 cucmem omonsieHus 30aHuti, asmomMamuydecKue y3/1el ynpassieHus, pe2ynupyoujue
U 6a71aHCUPOBOYHbIE KIaNdHbl, WKAgel amomamu3zayuu u op.

ObwupHas HomeHKamypa obopydosaHus, kKomopyro npednaeaem 00O «/laHgocc», no3gosaem pewums
He MoJIbKO NpaKmuyecku 8ce 3a0aqu no asmomamu3ayuu mensiogbix NyHKmMos, Ho U 0CHACMume Ux NJacmuH4yamei-
MU mensioobMeHHUKamu, npubopamu y4ema mensonompebaeHus u mpy6onposooHol apmamypou, 06seduHAA Smu

ycmpouicmea 8 67104Hbie ycmaHo8Ku NoJIHOU 3a800cKol 20mosHOCMU.

Hacrosuee nocobre noceALEHO COBPEMEHHbIM TEMI0-
BbIM MYHKTaM CUCTEM LEHTPaNM30BaHHOIO TEMOCHAGXeHWS,
KoTopble AOMKHbI 06ecneynBaTb KOMMOPTHbIE KNTMMaThye-
CKUe YCNOBYA B MOMELLEHVAX 1 ONTUMAsIbHYI0 TemnepaTypy
BOAbI B CUCTEME rOpAYEro BOAOCHAGKEHUSA, KOPPECMTOHANPO-
BaTbCA C YyDOBHEM aBTOMaTK3aLMM CUCTEM TennonoTpebine-
HUA, 6bITb HALEXHbIMY, MOPAbHO 1 GU3NYECKN AONTOBEYHbI-
MU, ONTUMU3MPOBATL SHEpPronoTpebeHne, CNocobCTBYs TeM
CaMblM COXPAHEHUIO OKpY»KatoLel cpeapl.

B paboTe fgaHbl 06LMe CBEAEHMA O CUCTEMAX TEMOCHA0-
XKeHUs, NpuBeeHbl PEKOMEHAYEMbIE TEXHONOTMYECKME CXe-
Mbl TEMIOBbIX MYHKTOB, NPeAcTaBieH 0630p Npeasiaraembix K
MCMOMb30BaHMIO MPUOOPOB C UX OCHOBHbBIMU TEXHNUYECKMMN
XapaKTeprCTMKaMU 1 KOHKYPEHTHBIMY OTAIMYMAMMU, MOMeLLe-
Ha MeToAuKa nofbopa perynnpyroLmx yCTPONCTB B paMKax
06LLero rmapaBANyYeCcKoro pacyeTa TEMIOBOro NyHKTa.

| RB.00.H10.50

B noco6umn no HEKOTOpbIM BOMPOCam NPOEKTUPOBaHNA
TeMnNoBbIX NYHKTOB OTpakeHa no3unuua «laHdpocc», He Ha-
pywatowas Tpe6oBaHUI POCCUMIICKOro 3aKOHOAATENbCTBA
M HOPMaTUBHbIX AOKYMEHTOB [1, 2, 3, 4, 5], c aKL,eHTOM Ha
0CO6EHHOCTU CNOoNIb30BaHMA U Bbibopa 060pyaoBaHMsA
durpmbl, 0OTparKaoLMX OMNbIT €ro 3KCnyaTayuy B poccuii-
CKNX YCIOBUAX.

Mocobure opueHTNPOBAHO Ha WNPOKUIA KPYT Creuu-
aJINCTOB: MHXEHEePOB NMPOEKTHbIX MHCTUTYTOB, SKCNEepPTOB
TennocHabXaloLWmUx opraHy3aumin, TEXHUYECKNX paboTHMKOB
MOHTa)HO-HanagouYHbIX NPeLNPUATUIA N CEPBUCHBIX CITYO.
VHpopmauusa, nprBefeHHan B MOCOOUN, MOXKET ObITb TakKe
ronesHa Ana npenofasaTtenei U CTYAEHTOB CTPOUTENBbHbBIX
BY30B U TEXHUKYMOB.

2021
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BBeneHne

HeobxoanmocTb o6orpeBa Xunuia 1 NpUroToBneHne ro-
pAYen BoAbl A4NA X03ANCTBEHHO-6bITOBbIX HY X[, CTAaHOBATCA
0c000 BaXKHbIMI B YCNTOBMSIX CYPOBOro Kimmata Poccuu, roe
NoYTU Ha BCEN ee TeppuUTOPUN NEPUOA C TeMNnepaTypoit Ha-
py»Horo Bo3gyxa Huxe 0 °C AnmMTcAa OKONo Nonyrofaa, a B He-
KOTOPbIX panioHax, Hanpumep B [INKCoHe, goxoanT fo 267
AHei. MoaTomy Ans TennocHabxeHus 34aHni (Ha oTonneHue,
BEHTUAALMIO U ropAYee BOLOCHAOXKEHME) MPUXOANTCA CKU-
ratb 60nee 30 % Bcero 4o6bIBAEMOro B CTpaHe Ton/uBa.

Hanbonee paunoHanbHO NCMOMb30BaTh TOMN/IMBO-3Hepre-
THUYecKmne pecypcbl NO3BONAIOT CUCTEMbI LLIEeHTPaNN30BaHHOIO
TEnNoCHabXXeHWs, KOTOPbIMY OXBayYeHbl ropoaa 1 apyrue
KPYMHble HaceNieHHble NyHKTbl Poccun.

LleHTpanu3oBaHHoe TennocHabkeHune B Poccum yxe oT-
meTuno 130-neTHuii obuneii. B HacTosLlee Bpems no ero

MacliTabam cTpaHa 3aHUMaeT nepBoe mecTo B EBpone n BTO-
poe B Mupe (nocne CLUA).

CrcTema LeHTPanmn30BaHHOTO TEMIOCHABXKEHWSA COCTOUT
13 NCTOYHVKA TEMNSIOBOI SHEPrm, TpybonpoBOLHbIX TeMo-
BbIX CETeN U NYHKTOB TpaHCchOopmaLMm TeNNoBON SHeprum
1 ee pacnpepeneHus mexay notpebutenamm (Puc. 1).

NcTOUYHMKaMM TENSIOBOW SHEPTUN B CUCTEMAX LIEHTpanu-
30BaHHOrO TEMNOCHAGXKEHNA ABNAIOTCA TENNO3IEKTPOCTAH-
uun (T3L), parnoHHble (PTC) nnn kBapTanbHble (KTC) Tenno-
Bble CTaHUuu [6].

CrcTeMbl LIEHTPANN30BAHHOIO TEMIOCHAGXKEHNA, Kpome
pa3HOBMAHOCTEN N 0COOEHHOCTEN NCTOYHVKOB TEMJIOBOWA
SHepruu, pasnnyatoTcs Nno Buay TEMOHOCUTENSA, CNoCcoby
npucoeavHeHVA BHYTPEHHUX CUCTEM ropAYero BofocHabxe-
HYA (panee — MBC) 1 KonnyecTBy TPY6 AN1A TPAHCMOPTMPOBKY
TenIoHOCUTENA.

Puc. 1. Cucrema LeHTpanm3oBaHHOIo TennocHabxeHnA

OCHOBHbIM B/OM TENIOHOCUTENA B CUCTEMAX LLEHTPaNu-
30BaHHOrO TeMNIOCHAGXKeHUA ABNAETCA ropsAYas BoAa C TeM-
nepatypoi fo 150 °C n gaBneHumem go 25 6ap. Map B KauecTe
TEnNoHOCUTeNA NPaKTUYecKn He ncnosnbyetca. OH MHorAa
NpUMeHsAeTCA B CUCTEMAX TEMTOCHAGXKEHWS MPOMBbILIIEHHbIX
npeanpuATui, roe oAHOBPEMEHHO NOAAETCA Ha TEXHOSOI-
Yyeckue HyKabl.

B 3aBUCMMOCTYM OT cnocoba NpUcoefuHeHNs K TenaoBbiM
cetam cuctem [BC LieHTpanv3oBaHHOE TeNOCHabXeHne Mo-
KeT 6bITb peanv3oBaHO MO 3aKPbITON cxeme (BOLONPOBOAHAA
BOJla HarpeBaeTCA B BOLO-BOAAHBIX NMOLOrpeBaTensax Ten-
NOHOCUTENEM CUCTEMbI TEMNTOCHAGXKEHWSA) NN MO OTKPbLITON
(Bopa pna uenen NBC noctynaeTt HenocpeACcTBEHHO U3 Teno-
BbIX ceTeln).

2021

HecmoTpsA Ha pAf CyLecTBEHHbIX HEAOCTAaTKOB, OTKPbI-
Tble CUCTeMbI TeMOCHab)eHVA GYHKLUOHMPYIOT B psAfe ro-
pogzoBs Poccun. CornacHo ctatbe 29 O3 «O TennocHabxeHnmn»
[71 c 1 anBapA 2022 r. nCNONb30BaHME OTKPbITbIX CUCTEM He
fornyckaeTtca. B ¢BA3M € 3TM B HacTosALLee BpeMA NPy HOBOM
CTPOUTENIbCTBE CUCTEM TEMOCHAGXKEHNA OTKA3bIBAOTCA OT
OTKPbITOMN CXeMbI, @ MPY PEKOHCTPYKLMN — OCYLLeCTBAAETCA
nepexoj K LeHTpann3oBaHHOMY NPUrOTOBIEHUIO ropAYei
BOAbl B NOJOrpeBaTenax TeNI0BbIX MyHKTOB.

13 BO3MOXHOIro MHOroo6pasua BofAAHbIX TEMIOBbIX CETeN
(opHO-, BYX- 1 MHOTOTPYOHbIE) Hanbosbluee pacnpocTpa-
HeHVe nonyynnu AByXTpy6Hble ceT. MHOroTpyOHble Tenso-
Bble CeTU NpeACTaBAAIT CO60M COBOKYMHOCTb ABYXTPYOHbIX
ceTell ANA KaXAoro OTAENbHOro BrAa notpebutenein. Takue

RB.00.H10.50
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ceTn (Kak NpaBumo, YeTblpexTpyOHble — s CUCTEM OTOrIe-
HuA 1 FBC) nprMeHATCA NPy BHYTPUKBapTasbHOM pacnpe-
JeneHnn TeNOHOCUTENA 1 ropAYelt BOAbl OT CYLLeCTBYOLWNX
B pAfe ropofoB LeHTPaNbHbIX TEMIOBbIX NMYHKTOB K OTAENb-

HbIM 34aHUAM.

TennoBble NYHKTbI ABNATCA KOHEYHbIM 3/IEMEHTOM CU-
CTeMbl LLleHTPann30BaHHOIO TEMIOCHAOXEHUS, FAe OCyLecT-
BNAETCA CBA3b MeXAY TEMSIOBbIMY CETAMU U NOTpebutenamm
TensIoBOV SHepPruu.

OHM nofpasfenaTca Ha MHAMBMUAYaNnbHble (Janee —
WNTM) — pnsa ogHoro 3aaHuns v ueHTpanbHble (nanee — LITM),
ob6cnyKnBatoLme rpynny 3aHnN UM HECKOJIbKO OTAENbHbIX
30H OJHOrO MHOTOQYHKLMOHANIBHOTO COOPYKEHUS.

B cnokuLuenca ¢ cepefuHbl MPOLLIOro Beka CTPYKTY-
pe cMcTeMbl LLeHTpan30BaHHOIO TeNIOCHAGXKEeHUS nofaya
TEMNNIOBOV SHEPTM ANA NOTPebuTenen XXnmwHo-KoOMMy-
HaNIbHOrO CeKTopa OCYLIEeCTBAAETCA, Kak NPaBusio, yepes
OTAENbHO CTOALME KBapTasibHble LleHTpasbHble TEMN0BbIe
NMYHKTbI C pa3melleHnemM B KaxAoM otaenibHoM 3gaHum UTTT.
CyLecTBYIOT He3aBMCMMble CUCTEMbI OTOMMIEHNA 34aHUIA, KOT-
[a ana nepefayv Tensna B OTONUTESbHBIA KOHTYP 34aHNA 1
pa3feneHuns KOHTypa TenaoceTeBol BOAbl M OTONUTENIbHOTO
KOHTYpa 3[aHnA UCMOSb3YoTCA TEMN00OMEHHbIe annapatbl 1
3aBUCKMble CUCTEMbI OTOMJIEHNA, B KOTOPbIX YCTaHaBANBAOT
HacoCHble y35bl cMelleHnsa. OfHaKo Bce Bo3pacTaloLue Tpe-
60BaHUA K KauecTBY TEMNOCHabXeHNA onpefenuav HOBYIO
TEXHUYECKYIO MONIUTKKY, KOTOpaa NpefycMaTpMBaeT OTKa3
ot UTIM n nepexog kK npucoeanHeHnio aboHeHTOB K Ternsio-
BOW CETV NOCPeACTBOM pa3MelLaeMblX HENOCPeACTBEHHO
B 3JaHVAX MHANBUAYANbHbIX TENIOBbIX MYHKTOB, B TOM UNC-
e C NpUroToBAEHNEM B HUX ropaYert Boabl ana cuctem MBC
Nno 3aKpbITON CXeMe.

CoBpEMEHHbIN TeNIOBOW NMYHKT — COBOKYMHOCTb Te-
NIOTEXHNYECKOr0 M HACOCHOTO 060PYA0BaHUSA B COYETAHUN
C SNEKTPUYECKMU U TUAPABANYECKMMMN CPeACTBAMUN KOM-
NJIeKCHOW aBTOMaTM3auun, obecneyrBaioLe noaaepx aHve
KOMOPTHbIX MapaMeTpOB BO3Jyxa B OTanvBaemblx rnome-
LEeHUAX 3[aHNI 1 TemnepaTypbl Bogbl B cucteme [BC, paboTy
VNHXEHEePHbIX CCTEM B aBTOMATMYECKOM 1 6e3aBapuinHoOM
pexume, yyeT TennonoTpebneHuns, sHeprocbepexeHre 1, Kak
CnepAcTBUE, OXPaHy OKpYy»KatoLen cpefbl.

TennoBble NYHKTbI M0G0 MOLHOCTY 1 CIOXHOCTA MOTYT
6bITb OCHaLLEeHbl 060pyAOBaHKEeM, NPUBOPaMU 1 YCTPONCTBA-
MU, BbinyckaeMbiMu dpupmon «laHdoccr. Mpu atom drpma
NOCTaBMAET Ha POCCUICKNIA PbIHOK KaK OTAeNIbHble KOMMO-
HEHTbI TEMJIOBbIX MYHKTOB, TaK 1 6/104HbIe YCTAaHOBKM MOJTHOW
3aBOACKON rOTOBHOCTM (6n0OYHble Tennosble MyHKTbl — BT),
BbIMOJIHEHHbIE MO ONTUMasbHbIM TEXHOIOrMYECKMM CXeMaM
(Puc. 2).

RB.00.H10.50

Puic. 2. Mpumep TennoBoro nyHKTa 6104HOrO UCMOMHEHNA
c obopynoBaHviem, Nprbopamu 1 ycTponcTamu «JaHdoccy.

TennoBoW NYHKT BbINOSIHAET NPUEM TEMJIOHOCUTENA, €r0
npeobpasoBaHyie 1 HanpaBneHre NOTpebuTenam, yuer Ten-
nionoTpeb6sieHns (Npu Hannynm), aBTOMATUYECKN obecneun-
BasA Npwu 3ToMm:
> HeobXxoauMble NapaMeTpbl TENIOHOCUTENA B CMCTEMaX

OTOMNEHNA U BEHTUNALMMW ANA NoaaepKaHus TpebyemMbix
TemnepaTypHbIX YCIIOBUI B 0OCNYKMBaeMblX MOMELLEeHUAX;
» Temnepatypy BoAbl B cucteme BC;
> COrnacoBaHue 1 CTabnnmn3aLuio rmapaBanyeckmx pexmmon
B TEMJIOBbIX CETAX M CUCTeMaXx TennonoTpebneHuns.

Bce 371 3agaun moryT 6biTb peann3oBaHbl B 3HaUNTeNb-
HOWi CTeneHu 3a cyeT aBTOMaTM3aLMy TENJIOBOIO NYHKTa,
B TOM UYMCIIE C MOMOLLbIO NPUBOPOB 1 ycTponcTB «JaHdocc».
Pe3ynbTaTtom 1x BbinonHeHWA OyaeT He TONbKo obecneyeHne
KOMGOPTHbBIX YCIIOBUIA B MOMELLEHUAX 1 MaPaMeTPOoB rops-
yeil BOZbl, HO 11 peasibHas SKOHOMUS SHepPronoTpebaeHns
Ha ypoBHe 30-35 % B rogosom paspese 1 60-70 % B nepexopa-
Hble nepuopbl, KOraa TemnepaTtypa Hapy»KHOro Bosfyxa npe-
BbiwaeT 0 °C, a TakKe COKpalleHne BbI6pocoB B aTMochepy
NPOAYKTOB CropaHnsA CIKOHOMJIEHHOTO TOM/NBA.
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HpVIHLLI/IFII/Iaﬂbele TEXHOJIOT MYEeCKNE CXeMbl

TEMNOBbLIX MYHKTOB"

TexHonornyeckre cxembl TEMIOBbIX MYHKTOB Pa3fiMyaloT-
CA B 3aBUCUMOCTN:
> OT BMAA V1 KONMYeCTBa OfHOBPEMEHHO NPUCOeANHEHHbIX
K HUM noTpebuTeneii TennoTbl — cuctem otonnenHus, NBC,
BEHTUNALMM N KOHAMLMOHUPOBaHWA BO3ayxa (Janee BeH-
TMnALMN);
> OT Cnocob6a NPUCOeAVHEHNA K TEMNOBOW CETU CUCTEMBI
BC — oTKpbITas Uy 3aKpbiTasa cUCTEMa TeMIOCHAOXeHMS;
OT NpuHUMna Harpea BoAbl AnA NBC npu 3akpbITon cucTe-

v

Me TennocHabXeHnsa — OfHOCTYyNneH4YaTaa unm AByxXCTyneH-

yaTtas cxema;

» OT cnocoba npncoegnHeHMA K TENNOBOW CETU CUCTEM OTOM-

JIEHNA N BEHTUNALMM — 3aBUCUMOE, C MOAAYEN TEMSTOHO-
cnTenAa B CUCTEMbI Tennon0Tpe6J1eva HenocpeaAcTBeHHO
13 TeNsIOBbIX CETEN, NN HE3aBUCMOE — yepes sogonono-
rpeesartenu;

» OT TeMnepaTypbl TENJIOHOCUTENA B TENMOBOW CETU U B CUCTe-

Max TennonoTpebneHunn (oTonneHme 1 BeHTUNALNA) — ofu-
HaKoBble UK pasHble (Hanpumep, 95-95 nnm 150-95 °C);

> OT Nbe30METPNYECKOro rpadrika CMCTeMb TEMNOCHAOKEHS

1 ero COOTHOLLIEHWA K OTMETKe 1 BbICOTe 3JaHus;
» OT Tpe6OBaHUi1 K ypOBHIO aBTOMaTU3aLuu;

> OT YKa3aHWii TennocHabxatoLlen opraHn3aLmm 1 JONoHN-
TenbHbIX TPe6OBaHUIA 3aKa3umKa.

Ha Puc. 3-6 nprBefeHbl npumepbl MPUHLMAANbHbIX
TEXHOJIOTMYECKMX CXEM aBTOMATU3MPOBAHHOIO TEMJIOBOTO
MyHKTa.
B cooTBeTCTBUM C TPE6OBAHNAMU HOPMATUBHDIX JOKY-
MEHTOB FMIaBHbIMU GYHKLMAMM TEMIOBOMO NMYHKTa ABNATCA:
» npeobpasoBaHe NapaMeTPOB TEMIOHOCUTENS;
> perynvmpoBaHue pacxoAa TEMOTbl B CUCTEMax OTOMNNeHNA
1 BEHTUNALNY;

> nogaepxaHune TemnepaTypbl ropayen Bogbl B cucteme NBGC;

» obecneyeHne NOCTOAHHOIO Nepenaga AaBeHNI Ha pery-
NINPYIOLWMX KNanaHax uin nepep crcteMamu TensionoTpeob-
neHus;

» OrpaHMyeHne MakCMManbHOro pacxofa ceTeBol BOAbI Y No-
TpebuTens;

> 3anosiHeHue 1 NOANMTKa CUCTeM TennonoTpebneHns npu
MNX HE3aBNCMMOM NPUCOeANHEHNN K TEMNOBON CETH;

> yrnpaBneHne LUPKYIALUOHHBIMI 1 MOAMUTOYHbBIMY HAaCco-
camu;

> yYeT TeNnso- U BOJONoTpebneHns.

U Ha cxemax, npeactaBieHHbIX B nocobnu, YKa3aHbl TONbKO TexHonornyeckme yCTpO\;\CTBa 1 CBA3aHHbIE C HUMK CpeaCTBa aBTOMaTM3aunm «,El,chbocc», a Takxe
OCHOBHaA pr60ﬂpOBOﬂHaﬂ apmatypa. Pe3epBHb\e BOLOHarpesarteny 1 HacocChl, BCroMoraTe/ibHaa 3anopHas apmatypa, NpeAoxpaHnTesibHble KiaraHbl, KOH-
TPOJNbHO-V3MEPUTENbHbIE I'Ipl/l60pbl, BVI6DOBCTBBKM M T. A. Ha CXemax OTCYTCTBYIOT, HO UX CnefyeT npedyCMaTprBaTb B COOTBETCTBUM C O6LLLMMM Tpe6OBaHVIHMM
COOTBETCTBYOUWNX HOPMATVBHbIX JOKYMEHTOB. YcnoBHble 0003HaueHs nprBeaeHHbIX Ha CXemax I'Ipl/I60pOB " yCTpO\?\CTB [laHbl B IpUIOXeHnun 1.
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Puc. 3. lpumep TeXHONOrMYeCKom CXemMbl aBTOMATU3MPOBAHHOIO TEMIOBOIO MyHKTa MPW 3aKPbITOM ABYXCTyneHuyaTon cucteme [BC

1 3aBVCMOM NMPUCOeNHEHNN CMCTEMbI OTOMNEHNA K TENNOBOWN CceTu
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Puc. 4. [pumvep TEXHONOTMYECKONM CXeMbl aBTOMATU3MPOBAHHOIO TEMOBOIO MyHKTa NPV 3aKPbITOM ABYXCTyneHuaTon cucteme [BC m
HE3aBUCUMOM NPUCOEANHEHNM CUCTEMBI OTOMIEHNA K TENNOBOW CeTU

RN

L—

W3 tenosoii

CETU  mip _D()_'_G:\
\

B reruiosyio ‘

CeTh = —o—[)(} ‘—’-(2

Poocooood booog

t W3 BomonpoBona

Puc. 5. Mpumep TeEXHONOrMUYECKOW CxeMbl aBTOMATU3MPOBAHHOMO TEMAOBOMO MyHKTa C KOMOVHUPOBAHHbBIMI PEryvpyIoLWLVMIA Knana-
HaMV NMPW 3aKPbLITON ABYXCTYyneHYaTon cucteme MBC 1 3aBUCUMOM NPUCOeANHEHNM CUCTEMBI OTOMJIEHNA K TEMNOBOW CeTy
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Puc. 6. lprmep TeXHONOrMYECKOW CXxembl aBTOMATM3MPOBAHHOIO TEMIOBOTO MYHKTa C KOMOVHVPOBAHHbBIMI PErynvpyoWyMInA Knana-
HaMK NPV 3aKPbITOM ABYXCTyneHuyaTon cucteme BC v HE3aBUCMMOM NPUCOEAMHEHN CUCTEMbBI OTOMEHMA K TEMIOBON CeTU

TennoBoli NyHKT noapasfenseTcs Ha pag dyHKUMOHasb-

HbIX Y310B:

| — y3en BBOAa TeNnoBou cety;

Il — y3en yyeta Tennonotpeb6neHus;

Il — y3en nnu oTaenbHble yCTPONCTBA COrnacoBaHNA faBe-
HWU 1 OrpaHMNYEHNA pacxoda TeNoHoOCUTeNs;

IV — y3en npucoegnHeHnA cnctembl BEHTURALNY;

V — y3en npurotoBneHna ropayen Bogbl ana cuctemol NBC;

VI — y3nbl NpUroToBfIeHNA TENIOHOCUTENA AN1A CUCTEM OTOM-
neHnA 1 BeHTunAunn. Cxema NoagnuTKM ana STux y3nos
npveeaeHa Ha Puc. 11.

B 3aBUCMMOCTM OT NPUHATON TEXHONIOMMYECKOI CXeMbI
TENIOBOro NyHKTa TUMN NPYMEHAEMbIX Y3/10B, UX KONMYECTBO
1 coyeTaHne MOryT BapbUPOBaTbCA B LULMPOKUX Npeaesnax.

CxeMbl C NPYIMEHEHMEM KOMOVHUPOBaHHbIX Perynupyto-
LMX KarnaHoB ABNATCA MPUOPUTETHBIMU, MOCKONbKY NpKr
MCMoJIb30BAaHUN KOMOUHMPOBAHHbIX KilanaHoB KOHTYpbI
oTonneHua n NBC He 3aBUCAT Apyr OT Apyra rmapaBanyecku,
TaK Kak B KOMOVHMPOBaHHbIe perynupytoLme KnamnaHbl, Kpo-
Me QYHKLMW perynnpoBaHnA pacxoaa, BCTPOEHbI PerynaTop
nepenaga faBfieHVs 1 OrpaHNYNTENb Pacxofa TenIoHOCK-
TenA, YTo yBeNMYMBaeT TOYHOCTb PErynmpoBaHUA Kaxaomn 13
cncTem.

2021 RB.00.H10.50
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Danifi

OcHOBHble TpeboBaHMA
K GYHKLIMOHANbHBIM Y371am
TeNOBOro MyHKTa

Y3en ggooal (l)

YcnoBHbI npoxof Tpy6onpoBoAoB 1 apmaTypbl y3na
BBOJ1a HE3aBVICUMO OT Pacxofia TeMIOHOCUTENA JOJIXKEH ObiTh
He MeHee 32 MMm.

Y3en BBoAa ocHauwaetca (Puc. 7a):

» CTanbHOW, KaK NPaBuo, MPVBapPHOW 3aMOpPHON apmary-
poii (waposbimu KpaHamu JIP). Mo TpeboBaHMto 3aKa3unka
1 NP COracoBaHnm € TennocHabxatoLlen opraHmsaumen
JOMyCKaeTcs NpuMeHeHre GpraHLEeBol apMaTypbl;

» ceTyaTbiMu dunbTpamu (Ha Tpybonposogax DN 32-50 —
MydTOBbIMM NaTyHHbIMU TUNa FVR npu Temnepatype
TennoHocutena Ao 110 °C unm ctanbHbIMKM TvNa Y666 npun
Temnepatype go 150 °C, Ha Tpy6onposogax DN 40-300 —
dnaHueBbIMU YyryHHbIMK TNa FVF npu Temnepatype Ten-
noHocutensa go 150 °C).

AR U
JiP L\;\
FVR

-— Y666

FVF

6)

Puc. 7. Y3en BBoja. a — TPaAMLMOHHbIN, 6 — C peBEPCUBHBIM
barnacom

MpumeHeHWe ceTyaTbiX GUNBTPOB HE NCKITIYAET YCTaHOB-
KW O HYIX (MO XOAY ABVIXXEHUA TEMIOHOCUTENA) aBOHEHTCKO-
ro rpa3eBriKa AN 3alnTbl CETKM GUIIbTPa OT NMOBPEXAEHW
KPYMHbIMUY TBEPAbIMY BKIIOUEHVAMM B TEMNIOHOCKTENE.

[lns OUNCTKM TENSIOHOCUTENSA NPY 3aMOSTHEHNMN CUCTEM
OTOMMEHNA Y BEHTUALMW, @ TaKXKe Npu nojaue BoAbl B Ch-
ctemy I'BC 13 obpatHoro Tpybonposoaa TennoceTvi oTKpbl-
TOV CUCTEMe TEMSTIOCHAGXKEHUS PEKOMEHAYETCA B y3/ie BBOAA
npefycMOTPEeTb PEBEPCUBHDIN Halinac ¢ AONOMHUTENBbHBIM
rpasesukom n unstpom (Puc. 76).

Y3en yyema mennonompe6nerus (ll)

Y3en yueta TennonotpebneHns (nanee — ysen yueta)
BXOAUT B COCTAB TEMJIOBOTO MYHKTA, HO pa3pabaTbiBaeTcs
B OTAENbHOW YacTh NPOeKTa.

MpoeKT y3na yueTa fO/MKeH BbIMONHATLCA B COOTBETCTBIM
¢ TpeboBaHvAMM «[1paBuI KOMMEPUECKOro yueTa TEMSIOBOWA
SHepruv 1 TENNOHOCUTENSA.

RB.00.H10.50

B kauecTtBe npnbopoB. yueTa «aHdocc» pekomeHayeT
NPUMeHATb TennocyeTunkmy Tmna T-34M, KoTopble npeaHa-
3HaueHbl AN1A BbIYUCIEHUA NOTPe6NAeMOol TENIOBOI SHEPTN
B IByX OTAENbHbIX KOHTYpPaX OTOMMEHMA 3aKPbITbIX M OTKPbI-
TbIX CCTEM TeMNOCHabXeHunA.

Ha Pwnc. 8 nponnnioctprpoBaHa KoMnnekTauma Tenno-
cyetunka T-34M ana AByXx OTAENbHbIX CUCTEM OTOMJIEHUA.

B komnnekT TennocyeTumKa BXOAAT:

» Tennosbluncnutens TB7-04M;

» OT OQJHOTO [0 LWeCTM YNbTPa3BYKOBbIX PaCXO4OMEPOB
SonoSensor 30;

> OT ABYX [10 LIeCTN TepMonpeobpa3oBaTesieli CONpoTuBIe-
HUA (TemnepaTypHbix AaTunkos) KTC-b ¢ runb3amu gna nx
YCTaHOBKM.

[JononHutenbHo T-34M MOXeT KOMMIEKTOBATbCA HAKOMn-
Tenem USB-MM[M ana cumTbiBaHUA AaHHbIX, 65I0KOM CETEBOrO
nuTaHua gna TennosbliuncnuTena MOH6, GSM/GPRS mogemom
IRZ MC52, nByxKaHasibHbIM 6/T0KOM CETEBOIO NUTaHUA ANA
npeobpasoBaTtenei faBneHus.

Ha ocHOBe nokasaHui pacxogomMepoB 1 TepMonpeos-
pa3oBaTenein TennoBblYNCINTENb PACCUNTHIBAET BENTUYNHY
dakTnyeckoro TensionoTpebeHus.

Mpw BbIGOPE pacxogomepa HEO6X0ANMO, UTOObI GaKTu-
YeCKUI pacxoq TENNIOHOCUTENA He BbIXOAWN 3a Npeaenbl ero
OMHAMMYeCKOro guanasoHa. Hanpumep, pacxog TennoHoCu-
Tena, npoxoasLlero yepes pacxogomep SonoSensor 30 DN 25
C HOMUHAJIbHBIM PAcXxo4oM 3,5 M3/4, AOMKEH HAXOAUTLCA
B npegenax ot G,,,, = 0,035 M>/4 80 Gyac = 3,5 M3/u.

B npoLecce npoeKTUpoBaHuA y3na yyeTa TennonoTpeb-
JIEHVSA 1 TENSIOBOIO NYHKTA B Lie/IoM CiefyeT yunTbiBaTh Mno-
Tepu AaBrieHNA B pacxofioMepax, a TakKe NMeTb B BUAY, YTO
npsiMble yyacTkn Tpy6bonpoBoaa fo 1 Nnocse pacxogomMepa
SonoSensor 30 faHHOTO fMameTpa He TpebytoTcs.

Papom c pacxogomepamu (6nvxke 0,5 M) He LOMKHbBI pac-
nosaraTbCs 3NEKTPOCUNOBbBIE YCTPOMCTBA MOLHOCTbIO Gonee
250 BT, KOTOpblE MOTYT ABUTbLCA NCTOYHMKOM MOMEX.

bonee noapob6Has TexHMyeckana MHopmaLma no Tenno-
cyeTuMKaM 1 UX COCTABNAIOLWMM COREPXKUTCA B KaTanore [8].

Y3en coenacoeanus oasneruti (Ill)

Y3en cornacoBaHuaA AaBneHnin npeaHa3HayeH ans obec-
neyeHnA paboTbl BCEX 31EMEHTOB TEMIOBOrO MYHKTa, CUCTEM
TenyionoTpebsieHs, a TakXKe TeMNNOBbIX CeTel B CTabnbHOM
1 6e3aBapUNHOM rMAPaBINYECKOM PEXMME.

B kauecTBe UCKNoYeHNA y3en cornacoBaHnA AaBneHunsa
MOXET OTCYTCTBOBaTb. DTO BO3MOXXHO MNPV NPYMEHEHMN KOM-
OGUHVPOBAHHbIX PErYNNPYIOLLNX KNanaHOB, B KOHCTPYKLMNIO
KOTOpPbIX BCTPOEH PerynATop nepenaga faBfeHns, a Takxe
ecTb GYHKLUUA OrpaHNYEHNA MAaKCMMabHOTO pacxofa yepes
KnanaH. KombrHMpoBaHHble perynupyoLmne KnamnaHbl, Kpome
bYHKUMM perynmpoBaHua pacxofa, NoaAep KMBatT NOCTo-
AHHbIN Nepenaj AaBieHVA U OrPaHNUYNBAOT MaKCUMASIbHbIN
pacxop.

OfHaKo faxke npy NPUMEHEHNN KOMOMHNPOBAHHbIX pe-
rynnpyoLwmx KnanaHoB B CJly4ae BbICOKOrO pacrnonaraemoro
nepenapga gasneHua Ha Tl cnepyet, B AONOIHEHME K KOM-
6UHVPOBAHHbBIM PErynnpyoLWNM KnanaHam, ycTaHaBnmBaTb
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Danifi

o [Tutanne ternobrancnutens TB7M —

6ok nuranus VIOH6 120015, 12 B uin =

nutueBas 6atapes AA, 3,6 B
. HBa HE3aBUCUMBbIX TEIJIOBbIX BBOJA,

« VI3MepeH1e TeMIiepaTypbl XOTOIHOI
BOJIbI U OKPY KAIOILel Cpefibl
« BoiBog otueToB Ha PC miu mmanmer

« PeanmsoBana cucrema yfaieHHOro cbopa

110 6 pacxogoMepos SonoSensor 30
o 14 Ppas/IMYHBIX CXEM y'{eTa

O

« 6 TepMoIIpeoGpasoBareneit

« Jlo 6 mpeo6pasoBareieit faBneHNs
MBS wmn I[TITBX

JaHHBIX (UCIeTIePU3ALIVIS)

© « Unrepoeiicor USB, SD, RS 232,
I Ethernet i RS 485 (ModBus RTU)

o ApXMBUpPOBaHNUE CPETHUX
¥ CyMMapHBIX 3HaYeHMI

KTC-b
TMoparomuit Tpy6ompoBOz,

KTC-b
OG6parHslit TPy6OIPOBOL

TC-b ,

Pacxomomep SonoSensor 30

Pacxomomep SonoSensor 30

Pacxomomep SonoSensor 30

KOHTVYP I

DD D

IIpeobpazoBarean
JABICHUS

KTC-Bb
IMoparomuit Tpy6oIpoBOf,

,7

KTC-b
O6patHslii TPYOOIIPOBOL

\ TC-b

Pacxomomep SonoSensor 30

Pacxomomep SonoSensor 30

Pacxomomep SonoSensor 30

JLH

KOHTYP 11

Puc. 8. Cxema komnnekTauum TennocyeTymka T-34M

rmfpaBnvyeckme perynatopbl na peayLumpoBaHmna n3bbiToy-

HOro Harnopa.

O6opynoBaHMe y3na cornacoBaHns JaBneHN No3BosAeT:
> NoAAepM1BaTb NOCTOAHHbIE Nepenaabl faBIeHN TEMIOHO-
cUTeNA Ha UCMOJTHUTENbHBIX MEXaHU3MaX PerynpyoLmx

YCTPOWCTB CUCTeM TensionoTpebneHuns;

» obecneunBaTb aBneHvie TeMOHOCUTENA B Tpyb6onpoBoax
B NpeAenax, AOMyCTUMbIX [ANA S7IEMEHTOB CUCTEM 1 CaMOro
TEensI0BOro NyHKTa;

> rapaHT/pPOBaTb 3anoiHeHNe CCTEM TEMOHOCUTENIEM U 3a-
WMLLATb UX OT OMOPOXHEHWS;

» obecneunBaTb HEBCKMMaHWe NeperpeToro TennoHocuTenA
B BEPXHMX TOUYKaX CMCTeM TerionoTpebneHus;

> NpY HEOOXOAMMOCTY OrPaHNYUBATL NPEAESbHbIN PacXOf
TenjoHocUTens;

> OCYLeCTBATb aBTOMATUYECKYIO rMapaBnnyeckyto banaHcm-
POBKY TEMIOBbIX CETEN.

2021

YacTo npm cIoXHbIX NapaMeTpax TeMnaoBOW CETU B CNTy-
Yae 3aBUCKMOTO NPUCOEANHEHNA CUCTEM TeMIonoTpebneHns
NPUXOANUTCA 3aLMLATH UX OT ONMOPOXKHEHWS, BCKUNAHUA Ten-
NOHOCKTENSA, NOBbILWATb PacrofiaraemMble Hamopbl TEMNIOBOW
ceTu Ans obecneyeHVs UMPKYsSLUN TennoHocuTens. Takue
3a/lauvi TEXHNUYECKU pa3peLLriMbl, OHaKO TpebyoT npumeHe-
HVA OMOTHUATENbHbIX YCTPONCTB: NOAKAUYMBaIOLL VX HACOCOB,
perynsTopoB NoAMNopa, aBTOMaTMUECK/X OTCEKAIOLUX Kana-
HOB 1 T.4.

BmecTe C TeM BCe 13BECTHbIE METOfbl 3aLMTbl CUCTEM
TennonoTpebneHnsa oT HeGaronPUATHLIX TMAPABINYECKNX
pexXrmMoB PaboTbl TEMNOBbIX CETEN U UCMosib3yemble Npubo-
pbl laXke CaMbIX M3BECTHbIX MPOV3BOAUTENEN HE BMOJIHE Ha-
ZeXHbl 1 He UCKJTIoYaloT Ux 6e3aBapuinHomn paboTol.

YunTbiBan LenecoobpasHoCTb NpMeHeHNs Hanboree
NPOCTbIX YCTPOWCTB COrNAacoBaHNA AaBNEHNI B CUCTEMAX Ter-
NOCHAGXeHUA 1 TennonoTpebieHs, a TakXKe A5 NOBbILLEHUS

RB.00.H10.50
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MX HaEeXHOCTW, 6€30MaCcHOCTM 1 YCTONYMBOCTY, OTOMNUTE b~
HO-BEHTUIALMOHHBIE CUCTEMbI XKUJTbIX 1 O6LLECTBEHHDBIX 34a-
HWUIA CnepyeT NPUCOeVHATb K TEMIOBOW CETH, Kak NPaBuIio,
Mo HE3aBNCUMON CXEME, Uepe3 TeMN00OMEHHMNKN.
3aBrCMOE NPUCOeMHEHNE CUCTEM K TEMIOBOI CETU A0~
nycKaeTcsa NPUMEHSATb:
> NpU COBMAAEHNN pacyeTHbIX TeMMepaTyp TENNOHOCUTENA
B NnopatoLlem Tpybonposoge Tennosoi ceu (T;) 1 cuctem
OTOMJIEHUA WY BEHTUAALMN 3aaHuii (Ty,;), Hanpumep, npu
TENNOCHAGXEHUV OT OTOMUTENbHbIX KOTEJIbHbIX

Ty =Tou m

> B C/lyYae NOAKIYeHNA 30aHNI K cylecTtsytowwemy LTI
C TeNN00OMEHHMKAMW A1 OTOMUTESIbHO-BEHTUNALMOHHbIX
cucTem;

> [J151 CUCTEM XKUMbIX 3AaHUI COLMANbHOIO Kacca, a Takxke
006LLleCTBEHHBIX 3AaHNI NPU UX BbICOTHOCTU A0 NATY 3Ta-
XKen.

IMpu 3TOM AN BCEX 3aBUCUMMO MOAKIIOUYAEMbIX K TeMJIOo-
BOWI CETU CMCTEM AOJIKHbI OfHOBPEMEHHO CObM0AaTbLCA Cre-
AytoLme ycnoBua:
> [aBfieHNe B NnojatoLlem n obpatHom Tpybonposogax Ten-

nosou cetu (P, n P,), a Takxe ctaTnyeckoe gasnexue (P.,)
He [OJSIXKHbI NPEeBbILATL YcnoBHoro aasneHuna (PN) ans Bcex
3/1eMEHTOB CUCTEM

P1(Py Pc) < PN; (2)

> CTaTMUeCcKoe faBfieHue B Tennosol cetu (P,) 1 gaBneHue
B o6paTHoM Tpy6onposoge (P,) AomKHbI 6bITb He MeHee
JaBneHns, HeobXoaMMOro Ans 3arnofHeHVsA CUCTEM Tenso-
notpebnenus

P.(Py)=0,1hg,+0,5, 3)

roe P, n P, — paBneHue B 6ap;
hycr — BbICOTA CUCTEMbI TEMNONOTPEONEHUS HAA OTMET-
Kol obpaTHoro Tpybonposoa TeNIOBOro BBOAA B 34a-
HUe B M;
» HeBCKMMaHue neperpetoro cabiwe 100 °C TennoHocuTens
B BepXHel TOUKe CUCTeM TernnonoTpebneHus, To ecTb ero
M36bITOYHOE [JaBNeHMne Ha BbIXOAE 13 TeMI0BOro NyHKTa Po;
JOJIKHO BbITb He MeHee, onpeaesieHHOro No popmyre

Pg?6 2 0’1 hCI/ICT+ PHaC + 0’51 (4)

roe P46 — naeneHue B 6ap,
heyer — BBICOTA CUCTEMbI TEMNONOTPE6NEHUA Haf OTMET-
Koi1 06paTHOro Tpy60npoBo/a TEMNIOBOro BBOAA B 31a-
HME B M,
P,ac— U36bITOYHOE [JaBNEHVe HACILLEHHbIX BOLSA-
HbIX NapoB Npu Temnepatype T;;, (PUHIMaemoe no
NpUNoXxeHuio 4.

RB.00.H10.50

lpumep
aHo:

> OAHOTPYOHaA cMCTeMa OTOMIEHUA C BEPXHUM Pacrosnoxe-
HUeM nogatoLien marucTpanu;

> TemnepaTypa TeMSIOHOCUTENA Ha BXOAe B cucteMy T, = 105 °C;

> BbICOTA CUCTEMbl OTOMJIEHNA Hag OTMETKOW TEMOBOMO
nyHKTa hg,; =70 m.

Tpe6yeTCﬂ onpenennTb faBJieHNe TEMNJIOHOCUTENA Ha Bbl-
Xofe 13 TenJIOBOro nNyHkKTa, o6ecneq|/|Ba|ou4ee ero HeBCkuna-
HKe B NMNPOJIOXKEHHOM Ha Yepaake nogawouiem pr6OI'IpOBO,D.e
CNCTEMDI.

Pewienue:
Mo ¢opmyne (4):

Po: = 0,170 + 0,23 + 0,5 = 7,73 6ap.

Bo BTOPUUHBIX KOHTYpax cMCTeM TenonoTpebneHnsa npu
NX He3aBUCYMOM NPUCOeANHEHNI K TENNOBON CceT HeobXo-
LMMO NoJAepXrBaTh CTaTuueckoe faBneHve ana obecne-
UeHVA 3aMOJIHEHUS CUCTEM W HEBCKMMAHUA TEMIOHOCUTENS,
3HaueHne KOTOPOoro onpepenaeTca no Tem e dopmynam (3
1 4), 4TO N ANA 3aBUCMMO NPUCOEMHEHHbIX cncTtem. CTaTuye-
CKOe AaBrieHre NogAePKMBAETCA C MOMOLLbIO CUCTEMbI MO
NUTKWU. YCNIOBUA NPUCOEAUHEHNA CUCTEM OTOMIEHUA N BEHTU-
NAUMM K TENNOBOW CETU NPOUNIOCTPUPOBaHbI Ha Puc. 9.

Moppep>kaHue NOCTOSHHbIX NepenajoB AaBNeHMs Ha pe-
rynMpyowmx KnanaHax cuctem TennonoTpebneHns B HacTo-
Allee Bpema ABNAETCA 06A3aTeNbHbIM YCNOBMEM ANA CTabu-
NM3aunmn TMAPaBINYeCcKUX PEXMMOB B HAPYHbIX TEMIOBbIX
ceTAX U obecrneyeHnn onNTUMabHON paboTbl perynupyoLmnx
YCTPOWCTB B CUCTEMaXx TennonoTpebneHns 3gaHunii.

lMppaBnuueckne perynatTopbl nepenaga gaBneHus pe-
KOMeHJyeTCA NpeaycMaTpmuBaTh Nepes KaxabiM perynmpy-
oMM KNanaHoOM C 31eKTPONpUBOAOM. B ncKntounTenbHbIX
Crlyyasx perynatopbl nepenaja AaBiaeHUs gonycKaeTcs ycra-
HaBfMBaTb Ha rPynny cuctem TennonoTpebneHus B obLem
y3ne cornacoBaHua fasneHns. O6blYHO NpegycMaTpuBaeTCcs
ellVHbIV perynatop nepep cuctemon otonneHusa n NBC.

[na rpynnbl BEHTUAALMOHHbBIX YCTAHOBOK NPU UX 3aBUCK-
MOM NPUCOEANHEHNM K TENNOBON ceTh 6€3 n3meHeHna napa-
METPOB TEMJIOHOCUTENS PEKOMEHAYETCA NpeJyCcMaTprBaTh
B y3J1e COrnacoBaHWsA JaBNeHNA CaMOCTOATENbHbIN peryns-
TOp nepenaga AasnenHua. Mpu 3Tom NPUCOeNHATL CUCTEMY
TENIOCHABXKEHNS BEHTUNALMOHHBIX YCTaHOBOK K TPy6onpo-
BO/laM TEMJIOBOro NyHKTa cyiefyeT Ao perynatopa nepenaga
[aBneHunA, NpefHa3HauYeHHOro AN Apyrux cMcTem Tensiono-
TpebneHusa (Puc. 3). 9To 06bACHAETCA Pa3NNYMeM rmapaBImn-
YeCK/X PeXKMMOB paboTbl BEHTUNALMOHHbIX YCTaHOBOK U CU-
ctem otonneHua n NBC.

Perynatop nepenaga gaBneHus, B 3aBUCMMOCTU OT Bbl-
nonHaeMblX GYHKLMI, MOXKET pa3MeLlaTbCa Ha NoAatoLLem
nnm obpatHom TpybonpoBoae CCTeMbl TEMNOCHAGKEHNA.
MpennoytTuTenbHOE MeCTO pasMeLLEeHs perynaTopa nepe-
nafa fjaBfieHnsa — Ha nogatoLlem Tpy6onpoBoAe Npu 3asu-
CUMOM NPUCOeVHEHUN CUCTeM TennionoTpebnexnu. Mpu He-
3aBVICUMOM NMPUCOeVHEHUN NPeANoYTUTENIbHO pa3MeLLaTh
PN/ Ha o6bpaTHoM Tpyb6onposoge (Puc. 10).
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P, 1 — 2 3 4 5
/
/

Mompebumens 1 — He3agucumoe npucoeduHeHue cucmemsi (P, u P, MeHblUe 8bIcOMbl 30aHUS)

Mompebumens 2 — Kak npasusio, He3asucumoe npucoeduHeHue cucmemsl (P, MeHbuwe 8bICOMbI 30aHUS).
3asucumoe npucoeduHeHue donycmumo npu ycmaHoske Ha obpamHom mpy6onpogode
nocse cucmemsl pezynamopa 0assieHus «00 ceba» (pe2ynamopa «<nodnopa»), Ymobel P,
cmaro 6osee sbicomel 30arHus Ha 0,5 6ap u ecsiu 8 s3mom cryyae Py, P, u P, He 6y0ym geiwe
PN 0ns anemeHmo8 cucmemol

Mompebumerne 3 — Hezasucumoe npucoeduHeHue cucmemsl (P;, P, u P.,,, MeHble 8bicombl 30aHUS)

Mompebumene 4 — 3asucumoe npucoeduHeHuem cucmem (P;, P, u P.,,, 6os1blie 8bicomsl 30aHus, Ho MeHbwe PN
371emeHmo8 cucmem)

Mompebumerne 5 — Hezasucumoe npucoeduHeHue cucmemol (P;, P, u P.,,, 6onbwe PN 31emeHmos cucmemoi)

Punc. 9. Bb\60p cnocoba npuncoeamnHeHna CncTemMm OTorieHnA 1 BeHTUAALNK K TennoBow ceTu

B kauecTBe perynaTopa nepenaga AaBneHnNn peKOMeH- pAga ycnoBuiA, KOTOpble onpenensaioT NPUMeHAeMOoe BEHTU-
[yeTca Mcnonb3oBaTh perynatopsbl «[JaHpocc» — MoHOG0u- NAYNOHHOE 060pyfOBaHME N MECTO ero pasmeLleHns No Bbl-
Hble cepum DPR 1 coctaBHble AFP2 ¢ knanaHom VFG22. coTe 3[aHnA, NapameTpbl TENJIOHOCUTENA (TemnepaTypy

Moppo6Haa nHdopmauusa no perynatopam nepenaga 1 faBneHne), a TakxKe TpeboBaHMA TeNIOCHabXatowWmx opra-
[aBfieHUN npefcTaBneHa B katanore [9]. HM3aUM 1 NOXKeNnaHUA 3aKasunka.

3aBrCcMMOe NpUcoenHeHNe CUCTEM BEHTUNALNN MOXET
Y3en npucoeduHeHus cucmem eenmunayuu (1V) 6bITb BbINOHEHO 6€3 3MeHeHNA NapameTpPOoB TeNoHOCKTe-

CrcTembl BEHTUAALUM NPUCOeANHATCA K Tpybonpo- nA (ero TemnepaTtypbl) UAN C USMEHEHNEM.

BOZ,aM TEMIOBOrO NMYHKTA Kak MO 3aBUCMMON, TaK 1 MO He3a- B npexHue roapl B 0TeYEeCTBEHHbIE BEHTUNALNOHHbIE
BUCUMOW CxeMe (Yepes BoJoMNoLorpeBatenb), Kak NpaBuio, YCTaHOBKM, pa3MeLlaemMble B H/XKHEN YacTu 3JaHnA, Kak npa-
[0 obLiero 4na ocTanbHbIX CUCTEM y3/1a COrNlacoBaHNA AaB- BW/10, NOJaBaNCA NeperpeTbin TeNJOHOCUTESNb, HaNnpumMep,
neHwus. Boibop cnocoba npucoeHEHUS 3aBUCUT OT LIENOrO npv Temnepatype 150 °C 6e3 n3mMeHeHus ero napameTpoB.

2021 RB.00.H10.50
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Puc. 10. lNpumep pacnonoxeHuna perynatopa nepenaga AasneHna (Pr1) npu He3aBnCMMOM NOAKIIOUYEHWN CUCTEMBI

TennonoTpebneHna

CHUXeHVe NnapaMeTpoB NpeaycMaTpUBanoch TONbKO Npu
COOTBETCTBYIOLMX NMPOTUBOMOXKAPHBIX UJIN TEXHONOT -
yecknx TpeboBaHMAX, a TakxKe ANA BO3[yXoHarpeBaTe-
nen BTOPOro NoAOrpeBa LieHTpanbHbIX KOHAULMOHEPOB
1 KOHANLNOHEPOB-A0BOAUNKOB.

CoBpemeHHOe 060pyaoOBaHMe, a TakKe NPaKTUKa BblCOT-
HOrO CTPOUTENbCTBA YaCTO ANKTYIOT HEOOXOAUMOCTb npe-
ob6pa3oBaHuMA TemnepaTypbl TEMIOHOCUTENA 1A BEHTUNA-
LIMOHHbIX YCTaHOBOK. [11A 3TOro MCnonb3yeTcA LeHTPpabHbIN
HACOCHbIA CMeCUTENbHbIN y3en Npu 3aBUCMMOM NprUcoeamn-
HeHVN BEHTUNIALMOHHbIX CUCTEM K TEMIOBOW CETW UK y3en
He3aBMCMMOro NPUCOeAVHEHNA C BOAoNogorpesaTenem. Bol-
60p NapameTpOoB TEMIOHOCUTENA U CNOCOO NPUCOeVHEHUS
y3J1a ero NpUroToBJIEHNA K TEMIOBOW CeTV onpeaenaioTca
npvi NPOEKTMPOBAHNUN CUCTEMbI BEHTUNIALMUN.

ABTOMaTM3aLMA HACOCHBIX CMECUTENbHBIX Y3/10B 1 BO-
pornoforpesaTenen AnA BEHTUNALMOHHbBIX yCTaHOBOK aHa-
NOrnyHa aBTOMaTM3aLum y3noB NPUCOefNHEHNA CUCTEM
otonneHusa nnv MBC ¢ ncnonb3oBaHNEM 3NEKTPOHHbIX pery-
NATOPOB TemMnepaTypbl (cMm. pasgen 3.1).

Y3en npucoeduHeHus cucmemoi BC (V)

BHe 3aBMCMMOCTM OT BMAA CUCTEMbI TEMIOCHabXeHMA (OT-
KpblTas Ui 3akpbiTan) NpUroToBiaeHne ropsayen Boabl A4na
XO3ANCTBEHHO-MUTbEBbLIX HY [ PEKOMEHAYEeTCA OCyLecT-
B/IATb MO 3aKPbITOW CXeMe B MIACTMHYaTbIX BOJO-BOAAHBIX
nogorpesaTtensx.

CmecuTenbHble Y31bl ANA NPUrOTOBMIEHUA ropAYen BoAbl
BO3MOHO COXPaHATb TONbKO Mo 060CHOBaHHOMY TpeboBa-
HUIO TENNOCHabXaloLWeN OpraHM3aLuy NPU PeKOHCTPYKLMN
CyLLeCTBYIOLWMNX 30aHUI B CJIOXKMBLUENCA OTKPbITON cucTeme
TennocHabxeHuns.

Mpw 3aKpbITOM cMCTeMe TennocHabXeHnA Harpes BO-
gonposogHou Bogbl Ana NBC nponsBoanTcs, Kak Nnpasuno,

B CKOPOCTHbIX BogonoforpesaTenax. B kauecTse Bogonofo-
rpesarenen B COBpemeHHbIx cuctemax NBC pekomeHayeTca
MCNonb3oBaThb NAacTMHYaTbie BOAONOAOrpeBaTeny, KOTo-
pble Takxe Npoun3BoAMT KomnaHna «JaHdocc» (cm. paspen
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«TennoobmeHHKW»). [Ina HeOGONbLUVX 3aHUI, @ TAKXKE B Lie-
nax obecneyeHNa rapaHTVPOBAHHOTO 3anaca ropayen BoAbl
(no TpeboBaHMIo 3aKa3umKa) LONYCKAeTCA NPUMEHEHKE eM-
KOCTHbIX BOAOMNoforpesatenen.

CKoOpOCTHble BOJOMOAOrpeBaTeN pekoMmeHayeTca npu-
COefMHATDb K CCTEME TEMNOCHABXEHNA MO OLHOCTYMNEeHYaToON
napannenbHOW NI ABYXCTYNeHYaToON CMeLIaHHOM CXeMe.
Mpw gBYXCTYyneHuYaTom Cxeme B XONOAHbIN Nepnop roaa Bo-
[LONPOBOJHaA BOJA CHavaa NnoforpeBaeTcs 0bpaTHbIM Ten-
NIOHOCMTEeNIeEM NMOCSIe CUCTEMbI OTOMNEHUA B MEPBOIA CTYMEHM,
a 3aTem JoBOAMTCA A0 Tpebyemoli TemnepaTypbl BO BTOPOIA
CTYMNeHV NepPBUYHbIM TEMIIOHOCKUTENIEM 13 TEMTOBON CeTU.

B Tennbii neprop roga BOAONPOBOAHaA BOAA HarpeBaeTca
TONbKO 3a CYET CETEBOrO TENIOHOCUTENA, KOTOPbIN B 3TO
BpeMA NpoxoAuT NociefoBaTeNbHO Yepes obe cTyneHun
Boponoforpesartens.

Bbl6op 0AHO- MM ABYXCTYNEeHYaTol CXeMbl MPOW3BO-
OMTCA B 3aBUCUMOCTM OT COOTHOLLEHUA MaKCUManbHOWM
TEnnoBON Harpy3kn Ha cuctemy MBC K pacueTHOI TenoBoON
MOLLHOCTY cucTeMbl oTonneHns. Kak TpebytoT HopmaTtueHble
[IOKYMeHTbI, Npu cooTHOoWeHNN Qrgc/Q, B ANanasoHe cBbllle
0,2 n meHee 1 BogonogorpesaTtenu ciegyet NpUcoeinHATbL
K TEeMNOBOW CeTU NO BYXCTYNEHYaToM CXeMe, a BHE yKa3aH-
HOro AnanasoHa — Mo OAHOCTYMNeHYaToMN.

B cuctemax 'BC, Kak npaBuio, npegycmaTpusaroTca
LMpKynAumMA BoAbl B TPyOoNpoBofax 1 ee Harpes npu oTcyT-
CTBMM BOLOMNOTPEGNEHUA ¢ Lenblo obecneyeHmns Tpebyemon
TemnepaTypbl B 11060/ MOMEHT BPEMEHU Y KaXKAoro BOf0-
pa36opHoro KpaHa. B 3akpbIToii cucteme TeniocHabxeHua
LuMpKynayma yepes TpybonposogHyto cuctemy NBC 1 Bogo-
nogorpesaresib NPOMN3BOANTCA C MOMOLLbIO Hacoca. [pn
[BYXCTYNeHYaTol CXxeMe Harpesa BoAbl LMPKYALMA OCy-
LLeCTBNIAETCA Yepe3 BTOPYIO CTyMNeHb BOAOMNOAOrpeBaTens.
Ona umpkynaumm Bogbl B KOHTYpe MBC npu OTKpbITON cncTe-
Me TennoCcHabXeHNA Takxe NCMonb3yeTca Hacoc.

Ha unpKynAUMOHHbIX CTOAKaX BHYTPEHHEN CUCTeMbI
I'BC uenecoobpasHo ycTaHaBNMBaTb TEPMOCTaTUUECK/E
6anaHcMpoBoyHble knanaHbl AHT unu FJV, npekpawatowne
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LMPKYNALMIO B CTOAKAX NPU JOCTaTOUHON TemnepaTtype

B HUX ropsyeli Bogbl. [pn 3TOM B LIeNAX SKOHOMUN SN1EKTPO-
SHEeprum pekoMeHAYyeTCA NPUMEHATb LUPKYNALVOHHBIA
HaCoC C perynMpyembiM Mo Hanopy NpriBoAoM (HacTOTHbIM
npeobpasoBartenem).

Y3en npucoeduHeHus cucmemol omonsieHus (VI)
Cnctema oTONEHNA NPUCOEMHACTCA K TEMI0BON CeTH,
KaK npasuio, No He3aBUCMMOW cxeme (Yepes Bogonogorpe-
BaTenb). HesaBncumasa cxema nprucoeanHeHNA NoBbIWaeT
HafleX>KHOCTb, 6€30MacHOCTb 1 YCTOMUYMBOCTb CUCTEMBI OTOM-
NEHUS XKNMbIX 1 OOLECTBEHHbIX 3aHUI TaK KakK KOHTYp Ten-
NOBOW CETU NMAPABANYECKN OTAENEH OT KOHTYpa CUCTEMbI
oTonneHua 3JaHuns.
3aBrcMMOe NpucoenHeHne cMcTeMbl OTOMIEHNA AOMY-
CKaeTcA NPUMEHATb NPU COBMaAEHMN pacyeTHbIX Temnepa-
TYp TENNOHOCUTENA B TEMIOBON CETU U CUCTEME OTOMNSIeHNA
3[jaHuA, a TakXKe ecsiv JjaBfieHne B TEMNJIOBOW CETU He NpeBbl-
LIaeT YC/IOBHOMO AaB/IEHNA BCEX /IEMEHTOB CUCTEMbI OTOMJe-
HUA 1 PAAA APYrX OrpaHnYeHUn, NPUBEAEHHbIX B ONUCAHNN
y3/1a COrnacoBaHWsA JaBNEHNIN HACTOALLEro Nocoous.
3aMKHYTble KOHTYPbl HE3aBUCMMO NPUCOeANHEHHbIX
K TEeNnoBoOW ceTv CMcTeM OTOMNIEHUA Y BEHTUAALUN Heob-
XOAMMO OCHaLLaTb y3nom noanutku (Puc. 11), yctponctaa
KOTOPOro OCyLeCTBNAT rapaHTUPOBaHHOE 3aMnoJIHeHne CU-
CcTeMbl BOZIOW, MoAAepaHve faBneHuns, obecneynBaioLlero
HeBCKMMaHue TenaoHocuTensa ¢ Temnepatypon Bbiwe 100 °C,
1 KOMMeHcaLuio yBennyeHna obbema Bofbl B pesynbraTe ee
Harpesa.
3anonHeHve 1 NoAnuTKa CUCTem TenonoTpebneHns
LOJMKHbI OCYLLeCTBAATLCA TONIbKO NOArOTOBIEHHbIM TEMNJ0-
HocuTenem M3 obpaTHoro TpybonpoBoAa TEMIOBOW CETU.
MoanuTKa BOAOM 13 BOJONPOBOAA He JOMyCKaeTcA.
Y3en noanuTKy MOXeT ObITb peann3oBaH:
> C MOMOLLbIO FTMAPABANYECKOro perynatopa AaBneHua npa-
moro penctaua (Puc. 11a n 118) — perynatopa AaBfieHnA
«nocne ceba» AVD (DN 15-50) unu VFG22/AFD2 (DN cBbI-
we 50);
> Ha 6a3e aNeKTPUYECKnX ycTpoicTs (Prc. 116 1 11r) — Hop-
MaJibHO 3aKpPbITOrO 3/1EKTPOMarHUTHOro (CONeHongHOro)
KnanaHa EV220B (Puc. 116) B COBOKYMHOCTY C 9N€KTPOKOH-
TaKTHbIM JaTYnKoM faBneHusa (npeccoctatom) KPI 35 (Puc.
11B).

Mpwv paBneHun B o6paTHOM TPy6ONPOBOAE TENSIOBOWA
cetu P,, HeAOCTAaTOYHOM ANA NOANUTKM, B AOMNONHEHNE
K 2NeKTp1YecKUM yCTpoicTBam TpebyeTca ycTaHOBKa NOANU-
TOYHOrO Hacoca.

YnpaBneHne 3neKTpUYeckuMmn ycTpoincTBamu y3na nog-
MUTKN ClefyeT NpeaycmMaTpumBaTh, Kak Mpasiuio, oT obLyero
KoHTponnepa Tennosoro nyHkta ECL Comfort c kntouamm
NPOrpaMMMpPOBaHNA NPUOXKEHWN, NOAAEPKNBAIOLLUX AaH-
Hyto dyHKuMio (A231, A331, A361 1 A368).

B 3aBucrmocTu ot npunoxexusa ECL Comfort cnocobeH
YNpaBnATb OAHWUM VNN ABYMA y3amui NOAMUTKY, B TOM Uncre
C OAVHOYHBIM UM CMAPEHHBIMU HACOCaMMU.

2021

Mpw nageHun gaBneHna B cucTeMe Tenionotpebnexns
HVKe 3aflaHHOTO 3HaueHusA KoHTponnep ECL Comfort no cur-
Hasny AaTumMKa UM NpeccocTaTa NofaeT HanpsiKeHne Ha Ka-
TYLUKY CONIeHOVAHOrO KiamnaHa sl ero OTKpbITHSA, a TakKe
BKJ/IOYAeT Hacoc (Mpu ero Hanuumm) No ocobomy anroputTmy
(cm. pasfien «<DnNeKTPOHHbIE PErynAaATOpbl TemnepaTypbl cepum
ECL Comfort).
Ecnv ncnonb3yoTca nHble KOHTPONIEPbI UK KoYX Npo-
rpaMmmmnpoBaHna 6e3 GyHKLUM ynpaBfieHns NoanuUTKON, No-
[aya HanpsXXeHNa Ha HAaCcoC 1 KianaH MOXeT OCYyLLeCTBNATb-
CA HemocpefCcTBeHHO Yepe3 KOHTaKTbl NpeccocTara.
lMapaBAnyeckne perynaTopbl MOryT MPUMEHATHCA TOMb-
KO B 6€3HACOCHbIX Y3/1ax NOAMNUTKN HEOOMbLUNX TEMOBbIX
NYHKTOB MHAVBUAYANbHbIX XKUSbIX 3AaHWIA UAW B KPYMHBIX
LT ¢ Harpy3koi 6onee 5 MBT.
Mmapasnunuecknin perynatop AVD (VFG22/AFD2) c
HOPManbHO OTKPbITbIM KNanaHoM, noanepxnBaeT Tpeby-
emoe [laBfieHVe B CUCTEME, 3aKPbIBasi MOAMUTKY Npy ero
MOBbILEHNN.
B LienAax KomneHcaumy TennoBoro pacMpeHnsa Bogbl
B COBPEMEHHbIX TEMIOBbIX MYHKTaX NPefyCcMaTpUBAETCA
YCTaHOBKa, KaK MPaBu0, 3aKPbITbIX PaCLUMPUTENIbHBIX COCY-
noB. /Ix emKocTb noAbupaeTca B 3aBUCUMOCTU OT PaCUETHbIX
napameTpoB TeryIoHocuTeNsA, obbema u TpebyeMoro aBrne-
HKA BOAbI B CUCTEME TeNIonoTpebneHnsa No MeTOAMKaMm 3a-
BOJIOB-N3roTOBUTEIeN COCYAOB.
3aKpbITble paclIMpUTENbHbIE COCYAbl CHUMAIOT PUCK aBa-
PUHBIX NPOTEYEK 1 NOTEPb TEMIIOHOCUTENA, UCKITIOYALOT Ha-
CblleHne TennoHoCUTeNA aTMochepHbIM KUCIOPOLOM.
B cnyyasx, Korga yCTaHOBKA PacLUMPUTENbHbBIX COCY10B
He NpeAcTaBAAeTCs BO3MOXHOW (Hanpumep, U3-3a ux rabapu-
TOB B cMCTemax 60/bLIOI MOLHOCTH), HO AaBeHne B 06paT-
HOM TpybonpoBoe TENNOCETH JOCTAaTOYHO A5 OCyLecTBIe-
HMA NOANUTKIN 6€3 HAaCOCOB, AONYCKAeTCA NPYMEHEHME Y3108
NOANUTKN CO COPOCOM TEMNOHOCUTENSA U3 CUCTEMbI NP Npe-
BbILLEHUW €ro AaB/IeHNsA CBepX 3a[laHHOMO 3HaUeHVA Ha3ag
B 06paTHbI TPYOONPOBOA TEMNOCETU Yepe3 HopMasbHO 3a-
KpbITbI perynatop AasnenHusa «go ceba» AVA (DN 15-50) nnu
VFG22/AFA2 (DN cBbiwe 50).
[aHHbIA cnocob 3alMTbl CUCTEMbI TEMIONOTPeGNeHNs
OT HeloNyCTUMBbIX AaBIeHNIA MOXKET MCMNONb30BaTbCA Kak Npu
3MeKTPUYECKUX NOAMUTOUYHBIX ycTponcTBax (Puc. 11r), Tak
1 Npu rngpasnnyecknx perynatopax (Puc. 11s).
McxopHbIMY faHHbIMK AnA BbI6Opa YCTPOWCTB y3na nog-
NUTKW SBNSIOTCA:
> PacYeTHbIN PAacXof NOANMUTOYHON BOAbI;
> MaKcuMmanbHas (pacueTHasn) TemnepaTypa TennoHocuTens
B BEPXHEl TOUKe CUCTEMbI TEMIoNoTpebneHns;

> [aBneHune TenjoHocKTens B obpaTHOM TpybonpoBoae Ten-
NOBOWN ceTn;

> Tpebyemoe MMHUMAbHOE CTaTUYeCKoe AaBieHNE B CUCTe-
Me TensionoTpebneHns;

> MaKCVMManbHO AOMYCTMMOe CTaTUYecKoe fjaBieHne B cucTe-
Me;

> MVHUManbHbI Nepenag AaBeHnsA Ha KanaHax y3na nog-
NUTKN.
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ECL Comfort 210/310

-

Puc. 11. Y3en nognutku CUcTembl OTOMNEHWS (BEHTUASLMN) MPU ee He3aBMCKYMOM NMPUCOEAVHEHW K TEMOBOM CETU:
a) C NOANWUTOYHBIM MMPABINYECKMM PErYNATOPOM AABMEHNS «NOCe CeOs» 1 3aKPbITbIM PACLIMPUTENbHbIM COCYAOM;
6) GparmMeHT C CONEHOUAHBIM KNAnaHoM NOAMUTKM 1 3aKPbITbIM PACLUIMPUTENbHbBIM COCYOM;
B) dparMeHT C MOANUTOUHBIM TMAPABANYECKNM PerynaTopomM AaBieHns «noce ceba» 1 COPOCHbIM PerynaTopom AaBneHus
«ao ceba» (6e3 paclumpuUTeNBEHOrO COCyaa);
r) GParmMeHT C CONEHOMAHBIM KNanaHoM NOANUTKM 1 COPOCHBIM MMAPaBIVYECKMM PETYNIATOPOM [laBneHus <o cebs» (6e3
PacCLUMPUTENBHOIO COCYAa).

Mpumeyanme. Cxembl 6) U ) C HACOCOM MOym NPUMEHAMbCA NPU HEOOCMAMOYHOM 0719 NOONUMKU 0a8/ieHuU 8 mensio8oti cemu.
B cryuae ycmaHosKu 08yx cnapeHHblx Hacocos 06pamHelti K1anaq npedycMampusaemcs NOC/e Kaxo0o20 Ux HUX.
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[Tprbopbl 1 yCTPOMCTBA «[]aHPOCCY
017 aBTOMATV3MPOBAHHbBIX TEMOBbLIX MYHKTOB

DNeKTPOHHbIE perynatopbl Temnepatypbl cepum ECL Comfort

SneKkmpoHHble pe2ynamopsl memnepamypsl (KOHMpPOos-
nepwl) cepuu ECL Comfort — npubopel, npedHasHayeHHble
0715 pe2y/lupo8aHus memMnepamypsi mensioHocuUmess 8 cu-
cmemax omonJsieHuUs U 8eHMUIAYUU 8 3a8UCUMOCMU om me-
Kyweli memnepamypel HapyH020 8030yXd usu noddep-
XKaHUs 3a0aHHOU memnepamypbl 2opaYeli 800bl 8 cucmeme
20pAYe20 8000cHabxxeHus (danee — BC).

SneKmpoHHble pe2yiamopsl memnepamypsl 8KYAOM
8 ceba cnedyrowue moodesnu: ECL Comfort 110, ECL Comfort 210
u ECL Comfort 310.

OcHaweHue mensio8bix NyHKMo8 NOO06HbIMU pe2yis-
mopamu no3eosisem sie2ko U 6biICMmpo dsmomamu3upo8amse
npoueccel mensionompebieHUs 8 cucCmemax 4eHmpanu3o-
8aHHO20 mensiocHabxeHus. Pe2ynsamopel Danfoss cepuu ECL
He npocmo cHUMarom npobaemy asmomamu3ayuu mensio-
8bIX NYHKMOB, d pewarom ee Ha KayecmaeHHoO Opy20M ypoeHe
8 pe3ysibmame pA0a UHHO8AYUU, 3/10)KeHHbIX 8 KOHCMPYK-
Uuto smux npubopos:
> «wKecmKuli» aneopumm ynpagieHus cucmemamu omon-

JIeHUs, BeHMUJIAYUU U 20ps4e€20 8000CHAGXEHUA NO-
380/15em npuUMeHUMb Haubosiee cogepuieHHble U npoge-
PpeHHble Npakmukoul Memo0bl ynpdsieHus cucmemamu

ECL Comfort 110 — cneunann3npoBaHHbIi OAHOKaHasb-
HbI UdpPOoBON perynaTop Temnepatypsl (Puc. 12). Mpume-
HAETCA NPU LEeHTPaIN30BaHHOM TEMIOCHAGXeHI 30aHNI
B y3/1ax yrpasfieHns CUCTeMOl BOAAHOIO oTomnieHms (npuno-
eHue 130) unu gns NPUroToBAEHMA rOpPsAYel BOgbl B CUCTe-
Me IBC (npunoxeHwne 116), Kak NpaBuo, B UHAUBUAYaNbHbIX
ZloMax (TennoBoi MoLWHOCTbI0 Ao 100 KBT). Boibop npunoxe-
HUA OCYLLeCTBNAETCA Yepe3 MEHI0 PerynaTopa C NOMOLLbIO
KHOMOYHOTrO NepekyaTens.

OyHkyuu pecynamopa ECL Comfort 110 0515 npunoxerus 130

(cucmema omonneHus):

> NoanepKaHue TemnepaTtypbl TENJIOHOCUTESS, NOCTYMAoWEero
B CICTEMY OTOMIEHNS, MPOMOPLIMOHANbHO TEKYLLIEMY 3HaUe-
HIIIO TemMnepaTypbl HAPY>KHOTO BO3AyXa NyTeM ynpaBneHus
K/TanaHoM C 3/1eKTPOMNPYBOAOM Ha CETEBOM TEMIOHOCUTE-
ne. [1nA 3T0ro K perynatopy AOMKHbI ObITb MPUCOEANHEHDI
[aTuvKK1 TemnepaTypbl HAPY>KHOTo BO3[yXa U TemnepaTy-
pbl TEMNNOHOCUTENSA B MOAAIOLEM TPYOGONPOBOAE CUCTEMbI
oTonneHus. Tak»ke BO3MOXHa KOPPEKLWA perynnpoBaHns

2021

mensionompebieHus, UCK/o4Yaem 3ampamsl 8pemMmeHuU
HAa Npo2pammuposaHue U 803MOXHbIe NPU SMOM OWUGKU;
> YHUBEPCAsIbHOCMb pe2ysiamopos obecneyusaem npumMeHe-
Hue 00H020 U M020 Xe npubopa 071a ynpasaeHus passauy-
HbIMU cucmemamu. 3a800cKas UHPOPMAyus, 3anUcaHHas
Ha KJ1to4e, N0380J15iem MeHOBEHHO MeHAMb asl20pumm pe-
2y/IUPOBAHUA 8 3a8UCUMOCMU OM CXeMbl NPUMEHEHUS pe2y-
JiAmopa, ycmaHagnusams HacmpoUku npubopad Ha Haubo-
Jiee onmuMaseHell pexum. B namame knoya mozym 6b6ime
3aNucaHsl NPou380JibHble UHOUBUOYAIbHbIE HACMPOUKU
KOHKpemHo20 pe2ysiamopa u nepeHeceHbl Mecme ¢ HUM
8 Opyaue pezy/1imopbl 0OHOMUNHO20 NPUMEHEHUS;
> B03MOXHOCMb 06e0UHeHUs HecKoIbKUX npubopos 6 j1o-
KaJbHyto cemb ynpasieHus ¢ sbloesieHuem 8edyuje2o U ge-
00MbIX pe2ysismopos.

Pezynamopel ECL Comfort npocmel 8 MOHMaxe, Ha-
cmpolike U 3KcnJlyamayuu, No3momy Hem Heobxooumocmu
8 npusJsievyeHuUU 0J18 3M020 8bICOKOKBAUGDUUUPOBAHHbBIX
cneyuaaucmos.

Paboma pezynamopos ocyujecmasisiemcs asmoHOMHO
6e3 NoCMosAHHO20 Ha030pa.

o Temrneparype Bo3ayxa B MOMELLEHNW NPV AOMONHUTESb-
HOI yCTaHOBKe COOTBETCTBYIOLLEro AaTumnKa;

> MEepPUOAMNYECKOe MOHVKEHME TeMNepaTypbl BO3AyXa B No-
MELLEHUN, HAMPVMEP, B HOUHbIE Yacbl. ITa GYHKLMA MOXET
BKJ/I0YATHCA MO KOMaHe NporpaMmmypyemMoro BCTPOEHHOMo
B perynsaTtop Taimepa. Mpu 3Tom cTeneHb CHXKEHWS Temne-
paTypbl Ha3HAYaeTCA NONb30BaTENIEM WMV 3aBUCUT OT TEKY-
LLiero 3Ha4yeHVA TemnepaTypbl HAPYXHOIO BO3AYXa;

> OrpaHnyYeHue TemMnepaTypbl TEMNOHOCUTENS, BO3BPALLa-
€MOro B TEMJIOBYIO CETb, MO 3a/laBaeMOMy NMOCTOAHHOMY
3HauYeHuto;

> aBTOMATMYECKOE OTKIIOYEHUNE CUCTEMbI OTOMSIEHUA IETOM,
Koraa Temnepatypa Hapy»KHOro BO3[yxa NPeBbICUT 3aAaH-
Hoe 3HayeHue. Mpy 0CTaHOBNEHHOW CUCTEME OTOMNIEHUA
perynatop nepuoamnyeckn Npon3BOANUT BKIIOUEHVE U Bbl-
KItoueHne LMpKYNALMOHHOIO Hacoca 1 3MIEKTPONpMBoaa
KnanaHa;

> 3alMTa CMCTEMbI OTOMJIEHVA OT 3aMepP3aHKA B pEXIMe
OXULAHUA perynsaTopa nyTem nogaepKaHusa tTemrneparypbl
TenNoHOCUTENA Ha MUHUMANbHO JOMYCTVIMOM YPOBHE.

RB.00.H10.50
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Puc. 12. ECL Comfort 110

OyHkyuu pezynamopa ECL Comfort 110 0ns npunoxerus 116

(rBC):

> nofaepKaHune NOCTOAHHON TemMnepaTypbl ropsaYen Boabl;

> NeprioanyecKoe NOHWXeHre TemnepaTypbl BOAbI MO NPOu3-
BOJIbHOMY pacnuncaHuio;

» OrpaHuYeHune TemnepaTypbl TENNOHOCUTENA, BO3BPALLaeMOoro
B TEMJIOBYIO CETb, MO 33a4aBaeMOMY NMOCTOAHHOMY 3HAaUYEHMIO;

» aBTOMaTMyecKan HacTporka napameTpos [-perynunposa-
HUA (30HbI NPONOPLMNOHANBHOCTY, BPEMEHN UHTErPUPOBa-
HUA 1 ap.);

> npuv 6e30eiiCTBAM CUCTEMbI KPaTKOBPEMEHHOE BKJIloUeHne
Hacoca 1 31eKTPOoNprBOAa PerynmpyioLero KnanaHa Bo 13-
6exxaHue X 3aKNUHVBaHWA.

[nAa ynpaeneHna snekTponprueogom KknanaHa cepun AMV
perynaTop nMeeT TUPUCTOPHbIV BbIXOA, a ANA BKIOUEHWA
1 BbIKNIOYEHMA Hacoca — penenHbin. [pegenbHan Harpyska
Ha TUPUCTOPHbIN BbIxoA 15 BA. MakcumanbHaa TOKoBasA Ha-
rpyska Ha penenHbii Bbixog — 2 A npu 230 B.

Mpunbop ocHalleH MOHOXPOMHbIM AWCIIeeM, Ha KOTO-
pbill BbIBOAUTCA LUndpoBas 1 rpapuyeckas nHopmauma
o cucreme.

K perynatopy MOXHO MNOAKMOUNTb O YeTbipex Temnepa-
TYPHbIX AaTunkos Tuna Pt 1000.

Puc. 14. ECL Comfort 210/310

Bce BHelLHMe aneKTpryeckmne coeiHeHUsA perynaTtopa
NPOV3BOAATCA Yepe3 BXOAALLYIO B €r0 KOMIMIEKT KJIEMMHYI0
naHesib, NpeHa3HaYeHHyY0 A1 HACTEHHOrO MOHTaXa Npu-
60pa nnu Ha DIN-peiike. C npuMeHeHnemM fONOTHUTENIbHOTO
KpeneXHOro KoMnieKTa peryiatop MoXeT ObITb yCTaHOBIEH
B Bblpe3e WwuTta ynpasnexus (Puc. 13).

ECL Comfort 210 — yHMBepcanbHblil TpexXKaHanbHbIN
undposoi perynatop temnepatypbl (Puc. 14). Perynatop
npeaHasHauyeH Ans yrpasieHysa TEMIOBbIMY MpoLeccamu
B TEMSIOBbIX MYHKTaX CUCTEM TEMNOCHA0XeHNA 3haHN.

YHuBepcanbHocTb ECL Comfort 210 3aknioyaeTca B ToM,
YTO OH MOXKET PerynnpoBaTb TeMMepaTypHble PEXMMbI NPU-
MEHUTENbHO K LiefloMy pAgy TeXHONOrMYecknx cxem (npu-
NOXeHwWI) TennoBoro NyHKTa. B 3aBMcMmocTy ot Tvna npu-
NOXeHNsA PerynsaTop CnocobeH ynpaensaTb OAHOW N ABYMS
cucTemMamMu OTOMNEHNs NMbo KOMOUHALMEN CUCTEM OTorJ1e-
Hua n NBC.

MepeyeHb NPUNOXKEHUIA 1 NX BaPUAHTOB ANA perynsTopa
ECL Comfort 210 npuBeneH B Tabn. 1. Perynatop KoHouUrypu-
pyeTcA nop BbiI6paHHOE NPUNOXKeHre 1 ero BapraHTbl C No-
MOLLbIO 3MIEKTPOHHOTO KJltoua nporpammmpoBaHnus (Puc. 15),
HOMep KOTOPOro coBnafgaeT C HOMepPOoM NpunoxeHus. Kpome
anroprTma ynpafieH/A KOHKPETHbIM MPUNOXKeHeM, KoY
HeceT nHbOPMaLIMIO O 3aBOACKUX HACTPOMKAX BCEX

139

93

Puc. 13. Pa3mepbl 0TBEPCTVA B NaHeNW WWTa ynpaBeHna ana
ycTanosku ECL Comfort 110

RB.00.H10.50

Puc. 15. Kniou npunoxenua ana koHdurypuposanma ECL
Comfort 210/310
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napameTpoB perynnpoBaHua. B namatb Knoua Takxe MoryT
6bITb 3aMMcaHbl NepPCcoHaibHble HACTPOWKNM 1 BMeCTe C KJlto-
YoM nepeHeceHbl B ApYyron perynatop, TpebyoLwmii aHano-
FMYHBIX HACTPOEK. Kaxkaoe NpunoXxkeHne nMeeT HeCKOJTbKO
BapvaHToB. lepeBoA perynatopa c OAHOro BapnaHTa Npuno-
MKEeHMA Ha APYron 1 BbINMOJIHEHVE BCEBO3MOXHbIX HACTPOEK
OCYLLEeCTBNATCA Yepe3 MeHI0 C MOMOLLbI0 MHOTO(YHKLMO-
HaNbHOW NOBOPOTHOWN KHOMKW. HaCTPOMKN NpUnoxeHuni co-
XPaHATCA B NAMATU PErynaTopa 1 He CTMpaTCcA Npu OT-
KoueHnn anekTponuTaHus. Knoy 3akasblBaeTcsa OTAeNbHO
B 3aBVICUMOCTU OT NPUMEHAEMOrO NPUIOXKeHNA 1 BCTaBNAeT-
CA B creumanbHbI pa3bem (MOPT) Ha 3afHel NaHenu perynsa-
Topa. B KOMMAEeKT NOCTaBKM Kitoya BXOAUT UHCTPYKLUNKA

MO MOHTaXy 1 HaCTpOIKe perynaTopa.

OcHogHble pyHKyuu peeynamopa ECL Comfort 210:

> NoAAepKaHue TemnepaTypbl TEMNIOHOCUTENS, MOCTYNato-
LLlero B CUCTeMyY OTOMJIEHUS, MPOMNOPLMOHANBbHO TeKyLle-
My 3HaUYeHMI0 TeMMNepaTypbl HAPYKHOFO BO3Ayxa NyTem
ynpaBneHya KnanaHoM C 31eKTPONPUBOAOM Ha CETEBOM
TennoHocutene. [1ns 3Toro K perynsatopy fOJIXKHbl ObITb
NpUCcoeAVHEHbI aTUMKI TeMnepaTypbl Hapy»KHOMo BO3ayxa
1 TemnepaTypbl TEMJIOHOCUTENS B MoJatoLem Tpy6onpoBo-
[le cncTemMbl oToneHus. TakKe BO3MOXKHa KOppeKuursa pe-
rynupoBaHus Mo TemnepaType BO3ayxa B MOMeLLeHNUN (npu
[OMOJSTHATENBHOMN YCTAaHOBKE COOTBETCTBYIOLLETO TEMMEpPa-
TYPHOrO AaTurKka nnm 6110Ka AMCTaHLUMOHHOTO YrNpaBfieHUs
ECA 30, Puc. 16);

Puc. 16. Mogynb anctaHumonHoro ynpaeneHna ECA 30

» obecneuyeHne NOCTOAHHOW TeMMepaTypbl ropsiueli BoAabl
npvi KOMOVHMPOBAHHOM yNPaBAEHUN CCTEMaMU OToMe-
HuA n IBG;

> Nnepuoamnyeckoe NOHVXKeHVe TeMnepaTypbl BO3yxa B Mo-
MeLLEeHUW, HarNpUMep, B HOUHbIE Yacbl. ITa QYHKUMA MOXET
BK/OYATbCA MO KOMaHfe BCTPOEHHOro NporpaMmmupyemMoro
Tarimepa. [pn 35TOM CTeneHb CHMXKEHWA TEMMEepPaTypbl Ha-
3HayaeTcs Nosib3oBaTeNleM UK 3aBUCUT OT TEKYLLero 3Haye-
HMA TemnepaTypbl B MOMeLLeHNY;

> BPEeMeHHOe NoBbILIEHKe TeMMepaTypbl TEMNIOHOCUTENA NO-
C/le HOUYHOIO CHUKEHWA U onpeaeneHune ganTesbHoCT ne-
puyofa «HaTona» C y4eToM akKyMynvpyioLeid cnocobHoCTu
3[aHuS;

> aBTOMATUYECKOE OTKJTIUEHME CUCTEMbI OTOMJIEHUS fe-
TOM, KOrfla TemnepaTypa Hapy»KHOro Bo3fyxa NpeBbiCUT
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3aflaHHoe 3HayeHue. [py 3TOM perynaTop nepnoamnyeckn
NPOV3BOAMNT BKJIIOUEHME 1 BbIKNIOYEHWE LINPKYNALVOHHOIO
Hacoca 1 31eKTPonprBofa KnanaHa;

> 3aliMTa CMCTEMbI OTOMMIEHMA OT 3aMep3aHnA B pexrme
OXUaHUA perynatopa nytemM NogaepKaHuna Temnepartypbl
TenJIOHOCUTENA Ha MUHMMANbHO AOMYCTVMOM YPOBHE;

> ynpaBneHune cnapeHHbIMU LUPKYAALMOHHbIMU Hacocamm
(nepeknioyeHme c paboyero Ha pe3epBHbI NP aBapuy,
obecrneyeHrie oarHaKOBOWN HapaboTKM 060KX HAaCcOCOB, 3a-
LMTa OT CyXOro XoAa) 1 MOANUTKOW CUCTEMbI OTOM/IEHNA
C OIHVM MOAMUTOYHbIM HACOCOM, MPUCOE[VNHEHHON K Ten-
NOBOW CETW MO HE3aBUCUMOW CxeMe (TONbKO ANA NPUIoxKe-
Hua A231);

» obecneyeHue ynpasiAeMoro pexunuma TepMnYecKoi fe3nH-
dekunmn TpybonposoaHo cetn cuctembl BC;

» OrpaHuyYeHune pacxofa TeNIOHOCUTENA UK TenionoTped-
NeHunA No CUrHany pacxogomepa 1am TenoBbIYNCANTENA
y3na yyeTa TeMI0BON SHepruy;

> aBapUHaa CUrHanmsayms;

> apXuBMpPOBaHMNE AaHHbIX.

YnpaBneHve 31eKTponprBoAamMm KnanaHoB (TONbKo ce-
pun AMV n yHnsepcanbHble AME655, 658 SD/SU) perynaTtop
OCYLLIeCTBAAET Yepe3 TUPUCTOPHbIE BbIXObl, @ BKIIOUEHNE
1 BbIKJIOYEHNE HACOCOB — Yepes pesieiiHble BbIXOAbl.

K perynatopy BO3MOXHO NofKoyeHre A0 WecTn TeM-
nepatypHbix gatunkos Pt 1000. B gononHeHune nmetotca asa
KOHOUIyprpyeMbix LndpoBbix BXofa Ans AaTunkos Pt 1000,
aHanorosoro (0-10 B) unu undposoro curHana (8 3aBUCK-
MOCTM OT BblbpaHHoro npunoxexus). ECL Comfort 210 BbI-
NycKaeTcs B ABYX UCMOJTHEHUSAX: C MHGOPMALMOHHBIM MOHO-
XPOMHBIM UCNNeeM 1 MHOTOPYHKLMOHANbHOM MOBOPOTHOM
KHonMKow, 6e3 aucnnes un kHonku (ECL Comfort 210B).

YnpaBneHve perynatopom BTOPOro UCMONTHEHUS OCY-
LecTBNAETCA OT ANCTaHLUMOHHOro 6noka ECA 30 (c gucnne-
€M 1 KHOMKOWN, Kak y nepBol Bepcuu perynatopa). ECA 30
NOAKI0YAETCA K KOHTPOIepY B COOTBETCTBMMN CO CXEMOM
(Pnc. 17).

ECL 310
—— s
—— s9
—— s8

|
\
9

ESM-10 35

(939} %% 9% %52 %)) /89X XXX %X%X}%)]
|
!
2

Puc. 17. Cxema nogknoyeHra 61oka AMCTaHUMOHHOIO ynpas-
nenna ECA 30 k perynatopam ECL Comfort 210/310
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ECA 30 Tak»ke ncnonb3yeTca Ana KOHTPONA TemnepaTypbl
BO3[yXa B MOMELLEHUU, A1 STOTO B HErO BCTPOEH Temne-
paTypHbIi faTumnk. K 610Ky B3aMeH BCTPOEHHOrO JaTumKa
MOXeT ObITb NPUCOEANHEH BbIHOCHOW AaTuVK TemrnepaTy-
pbl. B 310 QYHKUMK K pErynaTopy BO3MOXHO NOAKIOYNTD
Ao AByx 6nokos ECA 30.

Perynatop B 06eunx Bepcrsax npefHa3HauyeH Ansa yCTaHOB-
Kn Ha cteHe nnu DIN-peike ¢ NOMOLLbIo OTAENbHO 3aKa3bl-
BaeMoWi yHuBepcanbHoi (ognHakosol ansa ECL Comfort 210
n ECL Comfort 310) knemmHow naHenu. bnok ECA 30 moxeT
MOHTMPOBATbCA Ha cTeHe unu DIN-peiike (KknemmHas Kopob-
Ka BXOAUT B KOMMIEKT NMOCTaBKM 6510Ka), a TakXe B Bblpese
naHenu wuta ynpaenexHua (Puc. 18) c ucnonb3oBaHnem Kpe-
NneXKHOoW CKoObI (3aKa3biBaeTCA OTAENbHO).

Puc. 18. Bbipes B naHenu wmta ynpasneHna ana moHtaxa ECA 30

[lns yBennueHnsa KonnUyecTBa perynmpyembix KOHTYPOB
MOXHO 06beNHNTL HeCKONbKOo perynaTtopos (ECL Comfort
210/310) B eAanHyto CeTb C O6OLMM JaTUMKOM TeMnepaTypbl Ha-
PY>KHOrO BO3JyXa C MOMOLLbO BHYTPEHHEN LWHbI Nepeaaun
naHHbix ECL 485 (Puc. 19).

Mpu HeobXoAMMOCTN MHTErPaLMKN perynatopa B cuctemy
Jaucnetyepusaumm crieflyet ucnonb3oBatb MHTepdeiic RS-485
(npoTtokon Modbus RTU) ansa nepegaun gaHHbIX Ha KOMMY-
HMKaLMOHHOe YCTPONCTBO. B CBA3M € OTCYyTCTBMEM ranbBaHu-
yeckom paseaAsku y perynatopa ECL Comfort 210 pacctosiHue
OT perynatopa 40 KOMMYHUKALVOHHOIO YCTPOWMCTBA JOMKHO
6bITb He 6onee 20 MeTPOB.

Puc. 19. Cxema obbeanHeHns asyx kKoHTponnepos ECL Comfort
210/310 B NOKanbHylo ceTb

RB.00.H10.50

ECL Comfort 310 — yHVBepCanbHbI YeTblpexKaHab-
HbIV LdpoBOII perynatop Temnepatypbl. o BHelwHeMy
Buay ECL Comfort 310 cxox ¢ perynsatopom ECL Comfort 210.

B otnmume ot ECL Comfortt 210 perynatop ECL Comfort
310 nmeet cnepytoLme 0CobeHHOCTM:
> KOHOUrypupyeTcs Kak nof COOCTBEHHbIE MPUIIOXKEHUS

(tabn. 1), Tak u nog npunoxenus gnst ECL Comfort 210;
> MOXET ynpaBnATb ABYMA NapaMu LUPKYIALMOHHbIX Haco-
COB 1 B OOJIbLUIMHCTBE NPUIOXKEHWUIA — CMapeHHbIMU Haco-
CaMu CUCTEeMbI NOAMUTKY;
MMeeTcA BCTpoeHHasA GyHKLUMA CBA3M MO NPOTOKoNam
Modbus RTU/Modbus TCP ¢ cuctemoin gnucnetTyepckoro
ynpasneHusa n cbopa aaHHbix (SCADA), a Takke obmeHa
MHpOpMaLMen C TeNNOBbIYNCINTENEM TEMSIOCUYETUNKA
no ctaHpaapty M-Bus;
> B 3aBUCYMOCTM OT KOHKPETHOrO NPYMEHeHUs Afs 4onos-
HUTESIbHbIX BXOLOB 1 BbIXOAOB CHrHana B perynaTtop onyu-
OHaslbHO AOMKEH BCTPanBaTbCA BHYTPEHHUI MOAY/b «BBO-
na - BbiBoga» ECA 32;
B HEKOTOPbIX MPUSIOKEHNAX MUMEETCA BO3MOXKHOCTb MOA-
KNIOYEeHUA ABYX KHOMOK (pene) ana curHanmsaumm o BHelLw-
Hen aBapuu (HanprumMep, O HeCAaHKLMOHMPOBAHHOM OTKpPbI-
TUW fBepY B TEMIOBON NMYHKT 1 3aTOMEHNN NOMELLEHWSA);
> npunoxeHue A376 (cm. oTaenbHOe TeXHNYECKOE onrcaHme)
Mo3BOJIAET YNPaBNATb ABYMA CICTEMAaMU OTOMJIEHNA 1 Of-
How cnctemon MBC nnn ogHom cuctemon OToNAeHNA U ABy-
mA cuctemamu MBC. A npunoxerune A390 (cm. otaenbHoe
TeXHMYeCKoe onuncaHne) No3BosseT ynpaBiaTb TPEMSA CU-
cTemamMuy oTonneHns n ogHon cuctemol NBC ¢ 6akom-HaKko-
nutenem. [laHHble NPUIOXKEHWA He NOAAEPKMBAIOT ynpaB-
NEHNA CNAPEHHbBIMU HACOCAaMU 1 CUCTEMOI NOAMMUTKN.

v

v

MpucoeauHeHnue Kk perynatopam ECL Comfort 210 n ECL
Comfort 310 BHelWHWX NeprdepUNHbIX YCTPONCTB MPOU3-
BOAUTCA Yepes KeMMHYI0 naHesb. [prmepbl coeguHeHnmn
npepacTaseHbl Ha Puc. 20-21 (NpUMeHNTENbHO K KOHKpeT-
HbIM NPUIOKEHUAM, TaK Kak Hymepauma Knemm ans nog-
KNoYeHWA OAHOTUMHBIX YCTPOWCTB B Pa3HbIX MPUTOXKEHNAX
MOXeT Bapb1pOBaTbCA).

Mnowaab NonepeyHoOro ceyeHns kabens ana CUnoBbIX
uenei perynatopos ECL Comfort 110, ECL Comfort 210 n ECL
Comfort 310 (gnA NMTalOLWEro HaNPAXEHUA, MOAKIYEHNA
3NEeKTPONpPUBOAOB PErynnpyoLmx KnanaHoB, HACOCOB 1 T.4.)
[OMXHa 6bITb 0,75-1,5 MM, @ 418 HU3KOBOMBTHbIX Lienel (Ha-
npumep, s NPUCOeANHEHUS AATUMKOB) He MeHee 0,4 MM2,
Mpy 3TOM CyMMapHas AivHa HU3KOBOJIbTHbIX Kabenel (BKIto-
yan wuHy ECL 485) Bo n3bexkaHre BO3HNKHOBEHUA 3NeKTpu-
YecKunx nomex He JosmKHa npesbiwatb 200 meTpoB

Bnok ECA 30 nogkntoyaetcs K perynatopam ECL Comfort
210 n ECL Comfort 310 no AByM BUTbIM Napam s CBA3M C pe-
rynATOpPOM ¥ SNeKTPONuUTaHMA (KOMMYHMKaLMOHHaA LWNHA
ECL 485). [pepenbHas Harpy3ka Ha TUPUCTOPHbIE BbIXOAbI
ANA NUTAaHWA NEeKTPONPUBOAOB PEryInpyoLWmNX KnanaHos
(tonbko cepun AMV) — 0,2 A npwu 230 B, makcmanbHas TOKO-
BaA HarpyskKa Ha peneliHble BbIXOAbl PerynaTopos Ana nog-
KntoyeHnA Hacocos — 2 A npu 230 B. B cnyvae nprmeHeHunA
60mnee MOLLHbIX HACOCOB UM HAaCOCOB C TPexdasHbIMU ABUTa-
TEeNAMU UX CNiepyeT NOAKMYaTb K perynatopy yepes npome-
XKYTOUHbIe pene U MarHUTHble NycKaTenu.

2021
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Puc. 20. Obulan cxema anekTpudecknx coeunHernin perynatopa ECL Comfort 210 (NpMeHWTENbHO K NpuioxeHmio A266.1)
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Puc. 21. Obuan cxema anekTpurueckmx coennneHni perynatopa ECL Comfort 310 (MpuMeHnTENbHO K NprnoxeHmio A368.1)
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Puc. 22. Obuan cxema nogkioueHns TemnepaTypHbix AaTumkoB k perynatopam ECL Comfort 210/310
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Tabnuya 1. Belbop muna KoHmMposnepa u Koua-npunoxeHus 0714 ynpasseHus cucmemMamu menaonompe6sieHus
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Moaynn ynpasneHna Hacocamn PCM
1 PCM PLUS

Mogynu ynpasnenuna PCM pa3paboTaHbl Ha 6a3e cBo6oa-
HO Nporpammupyembix KoHTponnepos MCX Ha 3aBofe B Poc-
CUK, NOCTaBAAIOTCA C NPeAyCTaHOBMIEHHbIM MPOrPaMMHbIM
obecneyeHnem v cny»kaT AN1A ynpasieHUA pas3inyHbIMU Ha-
COCHbIMU cTaHUuAMU. Moaynu ynpaBneHusa BKIOYaloT B ce61
cnepytowme mogenun: PCM CWS PLUS, PCM MM PLUS, PCM CP
PLUS, PCM DP, PCM RP 1 mopynb pacumnpennsa PCM EXT.

MNpumeHeHne mogynen PCM BO3MOXKHO B pa3finyHbIX
cucTeMax, TakMx Kak OTOMneHne, XooAHOe 1 ropsavee Bo-
[OCHabXeHwue, Tenso- 1 XonofocHabxeHve. KoHburyprpy-
€MOCTb U LUMPOKNIA CNEKTP 3aSI0KEHHBIX B NPOrpamMmmHoe
obecneuyeHne GyHKLMIA MO3BONAET UCMOMb30BaTb MOAYNN
NpakTUYecky AnA noboi HaCOCHOW CTaHLUK 1 obecneynTb
ee 3¢ deKTUBHYIO paboTy.

Mpeumywecmea modyneii PCM:

> rMOKOCTb;

> anropuTMbl, pa3paboTaHHble cneunanbHo ana Poccuy;

> KOHOUryprpyemble aBapuiiHble CUrHanbl;

> KOHOUryprpyemble BXOAbI/BbIXOAbI;

> BO3MOXKHOCTb AncreTyepr3aumm no npotokony Modbus RTU.

PCM CWS PLUS — mogaynb ynpasneHua noBbiCUTeNb-
HbIMK Hacocamu. KoHTponnep (Puc. 23) obecneumBaeT Ka-
CKapHoe perynnpoBaHue B rpynne Ao YeTbipex HaCOCHbIX
arperatoB. Moaynb nogaepKmMBaeT NOCTOAHHOE AaBNieHre Ha
Hamope 1N NOCTOAHHbBIN Nepenag AaBneHNa B CMCTEMeE.

YnpaBneHue Hacocamu ¢ nomolbio mogyna PCM CWS
PLUS mMO»KHO OCyLLecTBNATb, MCNOMb3yA cieayioLme CXembl
noaKoYeHns:
> KacKafHas;
> KacKafHO-4acTOTHas;
> YacToTHasA.

Puc. 23. Mogynb ynpasneHua noBbiCUTeNIbHbIMK Hacocamm PCM
CWS PLUS

2021
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PerynupoBaHuve faBneHUs Npor3BOAMTCA MO NOKa3aHWAM
NGO aHaNoOroBbIX AATUNKOB aBNEeHNA, MO0 pene AaBaeHns.

Mopynb ynpaenenua Hacocamy PCM CWS PLUS ocyuecT-
BNIIET aBTOMATNYECKOE BblPaBHMBaHWE PeCypCoB HACOCOB MO
HapaboTKe C BO3MOXXHOCTbIO PYUHOI KOpPeEKLMU.

Take MofyNb NPOV3BOAUT ONTUMU3aLMIO PaboTbl HAacOC-
HOW CTaHLMU B YCNTOBUAX MUHMMAaNbHOMO Pacxofa BoApbl Npu
O[JHOM BKJTIOYEHHOM Hacoce.

KackadHas cxema ynpassieHus

OCHOBHO XapaKTepPUCTMKOMN JaHHOTO peXxrma paboTbl
ABNAETCA KONMYECTBO paboTaloLLyix HacOCOB. YnpaBneHme
HaCOCaMM MOXET BECTUCH IMBO MO CMrHasy C aHaIOrOBOro
[aTumKa faBnieHns, nbo no pene JaBneHus.

MofKntoueHne LOMOMHUTENIbHOTO HAaCOCa OCYLLeCTBAAET-
CA B CJIyYae, eC/in [aB/IeHNE B CUCTEME HUKE AOMYCTUMOTO B
TeueHve BpemMeHM 3aiePXKKIN NOAKITIIoUeHNs.

KackadHo-4yacmomHas cxema ynpasneHus

Bepywm Hacocom ABRAETCA HacoC C NPUBOAOM OT MNpe-
obpasosatend yactoTbl (MY). CrapT cMcTeMbl NPOU3BOANTCA C
BeAYLLEro Hacoca, oCTasibHble HACOChl PaboTaloT OT CETU UK
YMM (ycTpoicTBO NNaBHOro Nycka). YnpasneHve paboToi Ha-
COCOB OCYLECTB/IAETCA NO aHAJIOrOBOMY [aTuMKy AaB/ieHNsA
Ha Bxope. PerynnpoBaHuve gaBneHna NponcxoguT 3a cyeT Ko-
nuyecTtsa paboTaroLnx HaCOCOB.

BkntoueHme/BbIKNOUYEeHVE JONONHNTENbHbBIX HACOCOB 1
CKOPOCTb BefylLLero Hacoca KOHTponupyoTca yepes 4.

YacmommHas cxema ynpasneHus
PerynuposaHue gaBneHuns nyTem ynpaefieHNA CKOPOCTbIO
BefyLero Hacoca. CtaTyc BefyLiero Hacoca B rpynne nepe-
[laeTcA OT O[HOro Hacoca K APYroMy aBTOMaTUYECKM.
HacocHblin mogynb PCM CWS PLUS obecneurBaet ynpas-
NeHve cMcTeMoli B cnepytolleii KomnaekTauuy (Nprmep mak-
CUMasIbHON KOMMAeKTaLum):
> yeTblpe Hacoca;
> [1Ba aHaNoroBbIX JaTunKa faBNeHna ANna KOHTpona nepe-
naga;
> [1Ba AVCKPETHbIX AaTumMKa OT CyXOro rnycka Ansa KOHTposna
nepenaga faBneHus;
> M0 OAHOMY AVCKPETHOMY AaTuMKy nepenaja AaBeHnA Ha
KaXkabl HacocC.

PCM CP PLUS — mogynb ynpasneHusa UMPKYNALNOHHbI-
MU Hacocamu. KoHTponnep obecneurBaeT perynMpoBaHue B
rpynne o YeTblpex HaCOCHbIX arperaTos. Moaynb nofaepxu-
BaeT MOCTOAHHYIO0 LUMPKYNALMIO TENIOHOCUTENA B CUCTEME.

B rpynne fo ABYX HaCOCHbIX arperaTtoB MOAyJb TakxKe MOXeT
Npor3BOAWTb yNpaBrieHre Hacocamu, 060pyAOBaHHbIMU Ya-
CTOTHbIMY NpMBOAaMN C GyHKLMEN NOAAEPHKaHUA NOCTOAH-

HOro AaBneHnA Uy nepenaga AaBneHus.

YnpasneHve Hacocamu ¢ nomoLybto moayna PCM CP
PLUS MOXHO OoCyLecTBAATb, UCNOMb3yA cefytoLmne cxembl
NnoaKoYeHnA:

» ynpaBneHue rpynnon 13 AByX HaCOCOB, Koraa oHu paboTa-
0T NOMNEePEMEHHO;
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> yrpaBneHune rpynnomn 13 YeTbipex HacoCcoB, Korga ofHoOBpe-
MeHHO paboTaloT iBa UM TPW Hacoca, OCTallbHble — pe-
3epBHble;

> ynpasneHune rpynnom n3 agByx Hacocos ot Y Ha Kaxgom
(No paTuMKy Ha BbIXofe Ui Mo nepenagy Ha rpynne).

MepeknioyeHrie MeXy HaCOCaMm OCYLLeCTBNSETCS:
> Yyepes 3afjaHHbIN Neprog paboTbl HACOCOB;
> Npuv aBapuy;
> M0 Yacam HapaboTKM.

OnucaHue HeKomopbix as20pUMMo8

YnpasneHue epynnoti u3 08yx Hacocos, koeda pabomaem
MOoJIbKO 0OUH U3 HACOCO8, Opy20U — pe3epaHbili

Mopynb PCM CP PLUS HaunHaeT paboTy c 3anycKa Hacoca
C HaMMEHbLUMM KOIMYeCTBOM YacoB HapaboTku. OTpaboTas
3ajaHHbIV NPOMEXXYTOK BpemeHu (nepuof paboTbl), Hacoc
ocTaHaBnMBaeTcsA. Tenepb OH pe3epBHbIN. Yepes 3ajaHHyto
BPEMEHHY!I0 nay3y 3amnyckaeTca ApYyron Hacoc.

YnpaesneHue 2pynnot u3z 08yx Hacoco8 om npeobpazosamesns
yacmomel

Mpy YacTOTHOM ynpaBneHuUn rpynnoi fobasnsaerca ewe
aHanoroBbI yNpaBnALWMIA CUTHaN 13 KOHTponiepa And
MY kaxxgoro Hacoca. YnpasneHve Hacocamm MOXKeT BECTUCb
nn6o No cUrHany C aHasIoroBOro AaTurka aBfieHVs Ha BbIXO-
[ie M3 rpynrbl HACOCOB S3, Pa3HOCTM 3HaYEHUIA C JaTUMKOB S3
1 S2 npu perynupoBaHny No nepenagy AasneHus (perynmpo-
BaTb MO nepenagy) OTHOCUTENIbHO AOMYCTMMOrO AMana3oHa
(ycTaBKa AaBneHua + HelTpanbHadA 30Ha). Mpy npeBbieHnn
MaKC/ManbHOM FpaHuULbl 4OMYCTMMOrO Anana3oHa HacocC He
BbIKJIIOUUTCS, a ByaeT npogomkatb paboTaTb Ha MUHVMATb-
HbIX 060pOTax (MUHUMasIbHasA CKOPOCTD).

HacocHbiin mopgynb PCM CP PLUS obecneunBaeT ynpasne-
HWe cuCcTeMol B ciegytolert Komnnektauum (Mpumep Makcu-
MasbHOW KoMnnekTauum — Puc. 24):

» yeTblpe Hacoca (P1, P2, P3, P4);

> 3a[IBUXKKA C SNIEKTPOMNPUBOLAOM;

> [1Ba aHaNOroBbIX JaTUMKa JaBIeHNA AN1A KOHTPONA nepe-
naga (52, S8);

> [1Ba AVCKPETHbIX AaTuMKa OT CyXOro MycKa A KOHTPOss
nepenaga fasnenus (S1,S3);

» MO OHOMY ANCKPETHOMY faTUMKy nepenaga AaBneHuns Ha
Kaxkabl Hacoc (S4, S5, S6, S7).
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Puc. 24. Tpymep MakcrmanbHOM KOMMEKTaLMm HaCOCHOroO
mogyna PCM CP PLUS

PCM MM PLUS — mogaynb MoHUTOpUHra. MpefHa3HayeH
[N NOCTPOEeHWsA Ha ero 6ase cMcTem yaaneHHOro MOHUTO-
PUWHra 1 aBTomMaTh3aLMm KOHTPOSIA TEXHONOTMYEeCKOro nNpo-
Llecca, BOAOTEMNOCHA0XEHWA ANIA TENNOBbIX MYHKTOB, CUCTEM
AncneTyepckoro KOHTpona. Moaynb ocyuwiecTsnsaeT aBToma-
TUYECKOe M3MepPeHNe N MHAMKALMIO 3HaYeHNN napaMeTpoB
CUCTEM Tenso- U BOJOCHAbXeHNA (ropAYEro 1 XONo[HOr0),
TeNleMeTpUYeCKnin KOHTPOIb 1 C6Op AaHHbIX MO MHbOpPMaLW-
OHHbIM CETAM.

Mogaynb moHuTopuHra PCM MM PLUS nmeeT BO3MOX-
HOCTb NepenaBaTb JaHHble Ha MK 1 nonyyaTb Heo6xoarMble
[aHHble C Hero.

K mogynto nofgknoyaeTca 4o BOCbMIU aHaforoBbiX AaTum-
KOB 1 1O BOCbMM JNCKPETHbIX 4aTYnKoB. Mogynb MOHUTO-
PUHra MOXeT 6bITb NCMONb30BaH ANA OTCNEXMBAHWA aBapuin-
HbIX CUTyaLuii 1 MepeAayun ux B CUCTEMY AucrneTyepmsaLum.

Tak»e KOHTpOoep No3BoNAET OTCNeXNBaTb aBapuiHble
OTKJ/IOHEHWA MO N3MepAEMbIM NapamMeTpam ¥ BbIBOAUTb X Ha
[VCKPETHbIe BbIXOAbl KOHTpOiepa (Hanpumep, Ha 1aMnoyKy
LWMTa aBTOMATUKN).

PCM DP — mopynb ynpaBneHusa ApeHaxHbIMU HacoCaMU.
KoHTponnep npefgHasHayeH Ana ynpasaeHnA rpynnowv ns
[IBYyX HacocoB, obecrneyrBaeT oTKauky (yfjaneHue) noasem-
HbIX BOJ, XXMAKOCTN B pe3ynbrate 3atonsenns 8 UTT, LITTI.

YnpaeneHne Hacocamu C MOMOLLbIO MOAYNA MOXHO OCY-
LeCTBAATb, UCNONb3yA cefyloLne CXembi:

» paboTaeT TONbKO OfNH-e[NHCTBEHHBIN HACOC.

» paboTaeT OAMH HacoC B rpynmne 13 fiByX HaCOCOB B HOp-
MaJlbHOM peXXunmMe USIM OfHOBPEMEHHO Npu Heobxoau-
MOCTU paboTatoT ABa Hacoca. [porpammHbI mogynb AH
MOXeT 06ecrneunTb ynpasnieHne CMCTEMOI B criefytoLlelt
KoMMeKTauum:

+ [0 ABYX HAaCOCOB;

+ TpW BUCKPETHbIX AaTUMKa YPOBHA BOAbI;

+ OJVIH ANCKPETHbIN AaTUMK NPOTOKa BOfbI;

+ OAVH aHaJIOroBbIN faTunK faBneHnsa 4-20 mA.
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PCM RP — mogaynb ynpaBneHua CUCTemMon NOAMUTKN.
KoHTponnep npepHasHaueH AnA ynpasieHUAa OGHAM U
rpynnow 13 aByx HacocoB, obecrneynBaeT aBTOMaTUYECKYIO
NOAMUTKY B CMCTEMaX OTOMMIeHUA ANA NojAepKaHuA paboye-
ro obbema TeNIOHOCUTENA.

Mogynb ocyliecTsnseT cnegytoime anroputmbl
ynpasnieHus:

» paboTaeT TONbKO OfNH-eUHCTBEHHbIN HacOC.
> Hacocbl paboTatoT NonepemMeHHO B rpyrmne us ByXx.

Ha Puc. 25 nprBefieHa cxema MakcMmanbHOWN KoH$uUrypa-
Lunn Mopyna ynpaeneHua cuctemon nognutku PCM RP.

Cuctema otonneHusa

(7
!

I| S2 I|
S1 @ V1

Puc. 25. Cxema MakCUManbHoU KoHUrypaumm obopynosaHus
HACOCHOW rpynnbl NOANUTKN. S1, S4 — AMCKPETHbIE AaTUNKM
naBneHns, S2, S3 — ANCKPETHbIE [aTUMKM Nepenaa AaBneHus,
S5 — aHanorosbin gatumk, V1 — ynpasnaembin Knanax

2021
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Peanu3oBaHa ¢yHKLUA BbIpaBHYBAHUA PECYPCOB HACO-
COB MOCPeCTBOM BK/OUEHUA B rpynne 13 BYX HACOCOB Ha-
COCa C HaVMEeHbLIVM OTPABOTaHHbBIM BPEMEHEM.
> [0 1BYX HAaCOCOB;
> OfIVIH yNpaBNAeMblii KanaH;
> [10 ABYX AUCKPETHbIX aTYNKOB Nepenaga AasneHus (52,

S3);
> [10 ABYX pene aaBneHusa (S1, S4);
> OAVH aHaNoroBbIv AaTumnK gasneHna 4-20 mA (S5).

PaboTa HacocoB oCyLLeCcTBAAETCA MO afiIrOPUTMY Nog-
ZepaHusa pabounii/pesepBHbliit. [yck cMcTembl NOANUTKA
BO3MOXKEH OT pesie AaBNeHMs UM aHaoroBoro gatymka. ins
aHanu3a nepenaja faBneHusa NpefycMoTpeHbl pene nepena-
[la laBneHus, KoTopble obecneurBaioT GpyHKLMIO aBTOMaTUYe-
CKoro BBoAa pesepsa (ABP) B cnyyae HencnpaBHOCTM Hacoca.
[lnA 3aLmMTbl HACOCOB MO «CYXOMY» XOAY UCMOMb3yeTcA pene
[aBNieHnA Ha Bcace.
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TemnepaTypHble AaTUnKK

[InAa aBTOMaTNYeCKOro ynpaBieHna TEXHONOTMYeCKUMM
npoueccamm Heo6xoANMOo NPUCYTCTBUE PA3NNYHbIX AaTUU-
KOB. B uacTHOCTWY, B ccTeMax TeNNOCHabXeHUs 1 ropayero
BOAOCHa6XeHNA OCHOBHbBIM NMapaMeTpPOM, MO KOTOPOMY Be-
[eTcA perynupoBaHue, ABnAeTcAa Temnepatypa. K anekTpoH-
HbIM perynaTopam ECL Comfort gomKHbl 6bITb MOAKITIOYEHDI
TemnepaTypHble AaTurKy B BMAE MIaTUHOBbIX Npeobpa3oBa-
Tenen conpotuenenua Pt 1000. 3aBUCMMOCTbL conpoTmBe-
HUWA JaTyrKa OT TemnepaTypbl NpeAcTassieHa Ha Puc. 26.

°C Om| Om
-50 803 1600
-40 843 /
-30 882 | 1500
-20 922
-10 961
o 1000 | M0
10 1039
20 1078 | 1390
30 1117
40 1155 | 1200
50 1194
60 1232 | 1100
70 1271
80 1309 1000
90 1347
100 1385 | gg
110 1423
120 1461
130 1408 | o0
140 1535
150 1573
-50 -25 0 25 50 75 100 125 150 °C

Puc. 26. 3aBncMocTb conpoTmenenua aatuvnkos Pt1000 ot
Temneparypbl

Tnn 1 KONMYEeCTBO AATUMKOB BbIOMPAIOTCA B 3aBUCMOCTH
OT KOHKPETHOI TEXHONOMMYECKOW CXEMbl aBTOMATUYECKO-
ro perynmpoBaHus, a Tak»Ke oT ArameTpa Tpy6onpoBoaos,
Ha KOTOPbIX yCTaHaBMBAOTCA AAaTUUKN.

Tunsl 0amy4uKos

Jamuyuk memnepamypel Hapy»H020 8030yXad Usu memMnepamy-
Dbl OKpyxatouseli cpedbl

Hanunuwne storo gatumka He06X0ANMMO MOTOMY, UTO KOH-
Tponnep, ynpasaalowmii CUCTEMOMN, NO NOKa3aHNAM faHHOTO
JaTymKa NPOU3BOAUT BKITOUEHME U OTKITIOUYEHKE CCTEMBI
oTonneHna. IMeHHO B COOTBETCTBUM C 3TOW TeMnepaTypoit
CTPOUTCA OTONUTENbHbIV FPaduK, Mo KOTOPOMy BefleTCA
ynpaBrieHve cuctemon otornenus. Ha Puc. 27 nsobpaxeH
JaTunK TemnepaTypbl HapyHoro Bo3gyxa ESMT.

Puc. 27. [atymk Temnepatypbl Hapy»KHOro Bo3ayxa ESMT

RB.00.H10.50

Mpw ycTaHOBKe 3TOro AaTurka HeobXo4MMO yUnTbIBaTb
cnepytoLe MOMeHTbI. [laTuMK Hapy»KHOro BO3lyxa pekKo-
MeHZyeTCA yCTaHaBMBaTb Ha ceBepHOM pacaje 3aaHuna nnm
B 3aLUMLLEHHOM OT BO3JeCTBMA CONTHEUHDbIX Jly4en mecTe.
[na Toro uTo6bl N36eXKaTb HETOYHOCTY NPY U3MEPEHNN TEM-
nepaTypbl OKpPY»KaloLlero Bo3gyxa 1, COOTBETCTBEHHO, OLUM-
60K Npy perynMpoBaHnu, He crieayeT yCTaHaBMBaTb 3TOT
[aTunK Haf OKHOM, a Take BON31 BbIGPOCHbBIX BEHTUNALM-
OHHbIX LIAXT 1 OTBEPCTWIA, FAe NOTOK TEMI0ro Bo3ayxa byaeT
HarpeBaTb AaTUUK, @ ero NokasaHus He GyayT COOTBETCTBO-
BaTb AeNCTBUTENBHOCTU.

Jamyuk memnepamypel 8030yxa 8 nomeweHuU

BHelwHUn B1A fgatumka BHyTpeHHero Bo3gyxa ESM-10 no-
Ka3aH Ha Puc. 28.

B coOTBETCTBMM C MOKa3aHUAMM 3TOFO AaTUnKa KOHTPOSI-
Nep BblAaeT KOPPEKTUPYIOLWMIA CUTHAN Ha UCMONHUTENbHbIN
MeXaHN3M C1UCTeMbl oTonseHus. [1o nokasaHUsM 3TOro aatuu-
Ka KOHTponnep onpeaenseT GakTnyeckyio TemrepaTypy Bo3-
Zyxa B nomeLleHNu.

Puc. 28. [latumk TemnepaTypbl BO3ayxa B nomelieHnn ESM-10

MozpyxxHol 0amyvuk memnepamypel mensioHocumensa ESMU
Ha Puic. 29 npepncTaBneH obwuii BUA NOrpy»kHOro aatum-
Ka TemnepaTypbl ESMU.

Puc. 29. TlorpyxHow fatunk temnepatypbl ESMU

Jatunk ESMU nmeeT norpy»Hyto 4acTb anvHon 100 mm
13 Mefu UKW HepKaBeloLLen CTanm 1 pasMeLlaeTca BHyTpuy
Tpy6onpoBoaa yC/OBHbIM AVAMETPOM, Kak NpPaBuio, 65 MM
1 6onee. TakxKe CyLeCcTByeT UCMONHeHNe aaTturnka ESMU
C NOrpy»>KHOM YacTbto 250 MM ANA YCTaHOBKM B BO34yX0BOAe
CUCTeMbl BEHTUAALMW, a TakxKe Ha Tpybonposofe 60nbLumx
AmameTpoB. [laTunK MOXeT ObITb YCTaHOBINEH U Ha TPy6o-
NpoBOJe MeHbLUEero gnameTpa B OTBOAE UK CrelmanbHOM
pacwupuTene. Kak npaBunno, pekomeHayeTcsa MpUMeHATb
JaTunK C MeJHOM MOrpy»KHOM YacTbio. [InA npegoTspalleHns
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€ro noBpexaeHuii, Kopposnm 1 obecneyeHns AeMOHTaxa Mno-
rpy»XHOro AaTyrka 6e3 onopoxHeHus Tpybonposofa Lene-
CO06pa3Ho NpefycMaTprBaTh €ro yCTaHOBKY B M/b3y U3 He-
p>kaBetoLLelt CTanm, KoTopas BBOPAYMBAETCA B CTaNlbHYIO
My$Ty C BHYTpeHHel pe3bboii, npuBapuBaemyto K Tpy6o-
nposogy. [orpy»<Hol AaTumK, NCNob3yeMbli ANA KOHTPONA
TemnepaTypbl ropayen (Harpesaemoi) Bogabl B cucteme BC,
pekomMeHAyeTCA ycTaHaBnMBaThb 6€3 rmnib3bl ANA yMeHbLUeHNA
BPEMEHW pearvpoBaHna Ha U3MEHEHVEe TeMMepaTypbl BOAbI.
B sTOoM cnyuae cnegyeT npumeHATb gatunk ESMU c norpy»x-
HOW YacTblo 13 HepxKaBetoLlen ctanu. [laTuvk pacnonaraeT-
CA B Tpy6e C HaKJIOHOM NPOTWB ABUMKEHWSA TEMOHOCMTENA
(Pnc. 30).

Puc. 30. YcTaHOBKa MOrpy»KHOro fatumka Temnepatypsl ESMU

HaknadHot 0amyvuk memnepamypel ESM-11

Ecnun moHTax norpy»HoOro gatunka remnepatypbl Bbl-
3blBaeT onpepesieHHble TPYAHOCTM 13-3a Manoro gruameTpa
Tpy6onposoaa (DN = 15-50 Mm), Ha KOTOPbI€ OH JOJIXKEH
6bITb YCTaHOBJIEH, MOXHO MCMOMb30BaTb HaKNaAHOM AaTUNK
TemnepaTypbl ESM-11.

Jatumk ESM-11 KpenuTtcsi Ha NOBEPXHOCTb TPy6ONpPoBo-
[0B C MOMOLLbIO NpUaraeMoro naacTKoBoro xomyTa. Mepeq
3aKpeneHnem fjatumka Ha Tpybe HeobxoAMMO 3aUnCTUTb
MECTO YCTaHOBKU OT PXKaBUMHbBI AN Kpacku. [1na 6onee Tou-
HOro M3MepPEeHNA 1 3aLMTbl MOBEPXHOCTY OT KOPPO3UN peKo-
MeHAYeTCA MecTo CONPUKOCHOBEHMA Tpybonposoaa 1 fatuu-
Ka 06paboTaTb TENIONPOBOAALLEN NACTON.

bonee noopobHas uHgopmayusa o peeynamopax ECL
Comfort, 31eKMpOHHbIX KJI0YaX ynpasieHus, 0amyuxkax mem-
nepamypel cooepxxumca 8 kKamasnoeze [10] «3neKmpoHHeble pe-
2y/1AMopbl U 3/IeKmpuyeckKue cpedcmaa ynpassieHus».

2021

Perynunpytolie KnanaHbl
C 3NeKTPONPUBOAAMM

Pezynupyrowue knanasel
HomeHknaTypa perynumpyowmx knanaHos «JaHpocc»

OyYeHb 06LIMPHA, OAHAKO B NOCOOMM NPUBEAEHDI TOJNBKO pe-

KOMeHAyeMble ANA NPYMEHEeHNA B TENOBbIX MYHKTaX.

KnanaHbl pasnunuatotca:

> MO KONIMYECTBY perynmpyemMbix MOTOKOB — MPOXOAHbIE
(aByxxogosble) (VM2, VFM2 n VFS2), Tpexxoposbie (VRG3,
VF3 nVFG33);

> M0 NPUHLMNY JeCTBUA — BCe NpriBefieHHble B N1ocobun
KnanaHbl cefenbHble (Puc. 31).
CepfienbHble KnanaHbl 6bIBalOT HAXKMMHOTO 1eAcTBUSA (Hop-
ManbHO OTKpbITble VM2 1 VFM2) 1 Bo3BpaTHO-NocTyna-
TtenbHoro (VFM2, VRG2, VF3 n VFG33).
3aKkpbITUe KNanaHa NepBoro TMna NPOVCXOANT NOJ BO3AeN-
CTBMEM /1IEKTPONPUBOAA, @ OTKPbITME (MOABEM LITOKA) —
3a CYeT BO3BPATHON NPYKMHbI WTOKa. LLITOoK Takoro knana-
Ha MeXaHWYeCKM He CBA3aH CO LUTOKOM MprBoJa.
MNepemelleHme WTOKA KnanaHa BTOPOro Turna NnpoucxoauT
C MOMOLLbIO 271IeKTPONPUBOLA, KOTOPbIN TO HajaBNMBaeT
Ha WITOK KnanaHa, To TAHEeT ero Beepx. bes npusoaa wrok
TaKoro KfarnaHa MoXeT Haxo4NUTbCA B IO6OM NpomeXxy-
TOYHOM nonoxxeHun. Cnepyet 06paTUTb BHUMaHME Ha TO,
yTOo y TpexxoaoBbix KnanaHos VF3, VRG3 1 VFG33 npwu
nepemMeLLeHnm WToKa BHU3 NPAMON MPOX0o OTKPbIBaeTCA,
a «bannacHbIi» — 3aKpbiBaeTcA. ITO HEOOXOAUMO YyUUTbI-
BaTb NPU NOAKOYEHN Kabenein ynpaBnsiowmx CUrHanos
OT 3/IEKTPOHHbBIX PErynaTopoB;

TTpoxonHeie Tpexxonosbie
(IBYXXOJIOBBIC) CMeCHUTEJIbHbIE
—> —> —» | A AB | —
B

}

VM2, VFM2, VFS2 VRG3, VF3,VFG33

Puc. 31. Perynupyiolme knanaHbsl C 3NeKTPONpUBOaaMn

» M0 BUAY PacXOAHOM xapakTepuctuku (Puc. 32) — nuHeriHasa
COCTaBHas, paBHOMPOLIEHTHasA (orapndmmyeckas), CocTas-
Has NuUHelHo-norapudmmnyeckan. Knananol VM2 n VFM2
DN15-50 nmetoT IMHENHYI0 COCTaBHYIO XapaKTepPUCTUKY;

» Tpexxoposble KnanaHbl VRG3, VF3, VFG33 no npamomy
Npoxoay MMeloT PaBHOMPOLIEHTHYIO PAaCXOAHYI0 XapaKTepu-
CTUKY, @ CO CTOPOHbI NoAgMeca — fiHenHyto. KnanaHbl VFM2
DN65-250 nmeloT COCTaBHYI0 IMHENHO-NIOrapudmMmyecKyto
XapaKTepUCTUKY;

RB.00.H10.50
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a) JInneiinas PaBHOnponenTHAA 6)
cocTaBHasA
K., % A K., % A Ky, % A
A+B—>AB
&
N
» > %
h, % h, % h, %

Puc. 32. Pacxoqule XaPaKTeEPUCTUKN: @ — MPOXOAHbIX K/1araHOoB, 6 - TPEXXOAOBbIX K/larnaHoB

> M0 MaKCMMasbHO AOMYCTUMOMY nepenagy faBneHuni
Ha KnarnaHe — pasrpy»eHHble 1 Hepas3rpy»KeHHble Mo Aas-
neHuto.
Hepasrpy»xeHHble knanaHbl — knanaHbl (VRG3 un VF3), y ko-
TOPbIX Ha 3aTBOP CBEPXY U CHU3Y AENCTBYIOT pa3Hble JaB-
neHusa. Mpryem yem 6onblue ArAaMeTp KnanaHa 1 6onblue
nnowaab 3aTBopa, TeM 6osblue pasHuLa aBneHni, KOTo-
pas MelwaeT NPUBOAY 3aKpbiBaTb KnamnaH.
Tak Kak ycunua, pa3smBaemble 31eKTPUYECKMN NPUBO-
AaMu, OrpaHnYeHbl, NpeenbHo JONYCTUMbIA nepenag,
[ABNEHUA Ha Hepas3rpyXeHHbIX KnamnaHax Takxe JIMMUTU-
posaH. OH 3aBMCUT OT AnameTpa KnanaHa v Tuna npreoAa
(pa3BmBaeMoro um ycunus). Tak, Hanprumep, Hepasrpy>KeH-
Hbi knanaH VF3 DN 150 c anektponpusogom AME 655,
pa3suBaowmm ycunme 2000 H, gonyckaeT MakcMasnbHbIi
nepenag AaBneHna Ha Hem TonbKo 0,5 6ap. Ecin peanb-
HbI Nepenag AaBfieHUA Ha 3TOM KarnaHe [OJIXKeH ObITb
1,5 6ap, To y»ke noTpebyeTca ucnonb3oBaTb 6onee MoLy-
HbI 1 goporocTtoawmn npmusog AMV 85 ¢ ycunnem 5000 H.
B TO Bpemsa Kak pa3srpy»keHHbin knanad VFM2 DN 150 mo-
xeT ynpasnaTtbca npusogom AME 655 ¢ ycunnem 2000 H
npu nepenage pasneHuns go 10 6ap.
Tabnuubl NpefienbHO AONYCTUMOTO Nepenaja faBiaeHnin
ANA pa3fNyHbIX COYeTaHWI KnanaHoB 1 SNeKTPONprBOAOB
AaHbl B TPUSIOXKeHMM 3 HacToALLero nocobus.
Pa3rpy»eHHble Mo faBneHnto cefenbHblie perynupyoLine
KnanaHbl IMEIOT pas3finyHble MO KOHCTPYKLMM YCTPONCTBA,
BblpaBHMBaloLiMe AaBsieHne ¢ 06enx CTOPOH 3aTBopa:

» cunbOHHaA cnucTema pasrpysku — B knanaHax VFG33;

» nopuHesas cuctema (Puc. 33) — B VM2, VFM2;

RB.00.H10.50

MpoxodHele (08yxx0008bie) pe2ynupytowsue KnanaHel
KomnaHuu «faHgocc» VM2, VEM2 u VFS2 — 3mo Haubo-
Jee cospemeHHble Modesu. OHU 6blau pazpabomatel cne-
YuasbHo 0718 NPUMEHEHUS 8 SKCMPeMasibHbIX YCI108UAX
3KCNJIyamayuu cucmem mensiocHabxeHus 30aHuli npu
NOBbIWEHHbIX 3HAYEeHUsAX Napamempos mensioHocume-
714 (150 °C u 25 6ap ons VM2 u VFM2, 200 °C u 25 6ap ons
VFS2).

Pazzpy»eHHble No 0as/ieHUto KIandaHsl Mo2ym co4qe-
mamecs ¢ 31eKmpu4yeckumMu Npusoodamu, passusaryu-
Mu HeboslbLwue NPUBOOHbIE YCUJIUS.

Knanaxer VM2 u VFM2 umetrom yHUKaneHyto cocmas-
HYt0 JIUHeUHYI0 Xapakmepucmuky pe2ysuposaHus, Ko-
mopas obecne4yusdem Ka4ecmeeHHOe pe2y/luposaHue
80 8CeM 0UANA30HE U3MeHeHUs men108oU Hazpy3Ku
oaxe npu mMmaseix pacxodax mensioHocumesnsa. Momop-
Hble UcnoJiIHUmeJibHble MexaHu3mMel Hd UX OCHO8€e KOM-
NAKmMHeol, HmMo 0YeHb 8AXXHO ons CmeCHEHHbIXyCI'IOBUG
mensio8bIx NYHKMO08, 0c06eHHO 6/104HO20 UCNOTHEHUS.

Y0o6Hoe pe3bbosoe coeduHeHuUe KIIanaHo8 C 3J1eK-
mponpusodamu No38osisem Jie2ko, MOYHO U 6bicmpo
ocywecmssiame MOHMAX.
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Puc. 33. [NopluHeBada cncTema pasrpyskum perynmpytoLllero
KnanaHa

> MO NpeAenbHbIM NapameTpam nepemeLlaemon cpeabl (no
Temnepartype 1 yCSIOBHOMY JaBfIEHNIO).

MakcumanbHasa TemnepaTypa nepemellaemon cpeabl A
KnanaHoB Pa3fiMyHbIX TUMOB NIEXKUT B AnanasoHe ot 130
80 150 °C, a ycnoBHOe faBneHne — B guanasoHe ot 16
no 25 6ap;

» Mo cnocoby npucoeauHeHns K Tpybonposogam — pesbbo-
Bble (C HapY>KHOW 1 BHYTpeHHel pe3bboli) n pnaHuesble.
[lns KnanaHoB € Hapy»KHOW pe3bboi HeEO6X0ANMO NCMOSb-
30BaTb pe3bbOBble UM NPYBAPHbIE MPUCOEANHUTESNIbHBIE
OUTWHIN C HAKUZOHBIMU ranikamu, KOTOpble 3aKa3blBalOTCA
OTAENbHO;

» M0 AManasoHy YCJIOBHOMO NPOX0OAa W NPOMYCKHOM Crocob-
HOCTW.

B HoMeHKnaType komnaHum «daHpocc» MmeroTca pery-
NiMpytoLne KnanaHbl ¢ ycnoBHbiM npoxogom DN 15-250 n
MPOMNYCKHOM cnocobHOCTbIO K, = 0,25-900 m3/y;

> MO MaTepurany Koprnyca — LiBETHble MeTabl (NaTyHb,

6pOH3a), UyryH (cepblil, KOBKMI) 1 CTasb.

dnekmpu4eckue npugoobl

[nAa ynpaBneHna nepeuncieHHbIMI Bbllle KnanaHamu
«OaHdocc» ot perynatopos ECL Comfort npumeHsioTcs pe-
OYKTOpPHbIe 3n1eKTponpurBogbl cepuin AMV.

Snekmpuyeckue npusoObl 0718 pe2ynupylouux K1anaHos

pasnudaromcs:

» Mo cnocoby coefnHeHUs ¢ KnanaHom. lNpusoabl npea-
Ha3HauyeHbl ANA COe[MHEHWA TONIbKO C onpeaesieHHbIMU
TMNamK Perynmpyowmnx KnanaHos (Hanpumep, Npusogbl
C coeanHuTenbHom ramkom ARV 152, AMV 23, n AMV 33
npefHa3HayeHbl 4na paboTbl ¢ KnanaHamy VM2 n VEM2,
NPVBOAbI C COeANHUTENbHbBIM CTakaHoM AMV 25(85),
AME655(658 SU/SD) — ¢ knanaHamu VFM2, VFS2, VF3,
VFG33, a npuBogbl C KNMMNCcoBbiM coeanHeHem AMV 435 —
c knanaHamu VRG3 n VF3. HekoTopble anekTponpueoabl
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Snekmpuyeckue npusoodsl «JaHgocc» cepuu AMV ons
pezynupyrowux kaanaHos VM2, VFM2 u VMV komnakmHei,
6b6ICMPO U J1e2KO MOHMUPYIOMCA C NOMOWbI0 HAKUOHOU
2aliku, umetom pyKosimky 0711 NpUHyoOUMeIbHo20 om-
Kpblmus uiu 3akpblmus KaanaHa. BapuaHmel npusodos
AMV 23(33) u AME 658 SU/SD c so3epamHoUi npyxuHou
3aKpbigarom KaanaH npu obecmoyusaHuu 3aekmponpu-
800a. [Tpugodbl asmomamuyecku NoOCMpausarmMcs Noo
KpatiHue NoJIoXXeHUs WmMoKa KianaHos. B npusodel AMV
00NnoIHUMeIbHO Mo2ym 6blmb 8CMpPOeHbl KOHUe8sble 8bl-
K/IloYamesnu, 8 MoM Yucsie ¢ nomeHyuomMmempamu 015
0MC/IeXXUBAHUA NOJIOXKEHUA WMOKA Npusoda.

Snekmponpugodel AMV 85 pazsugarom 6osbwiue
ycunus (0o 5000 H) cneyuanbHo 0718 ynpasieHus He3d-
2py>KeHHbIMU NO 0aB/IeHUIO pe2ysiupyouuMu KanaHamu
60s16WUX Ouamempoa.

MOTYT CTbIKOBATbCA C KNlanaHamu TONbKO Yepes crewunasb-
Hble aganTtepbl (AMV 85 ¢ VFG33);

> M0 BennumHe xoaa wroka (o1 10 mm ana ARV 152 n AMV 23
£o 50 mm gnsa AME655(658 SU/SD)). Xop WwToKa 3n1eKTpo-
npriBoAa Ao/MKeH ObITb BCerga paBeH unm 6biTb 6onblue
X0[a WTOKa KflanaHa, KoTopbIM OH YrpaBfiseT;

» o passusaemomy ycunuio (o1 450 H pna ARV 152/AMV 23
no 5000 H gna AMV 85);

> M0 TUMY YNpaBnALLero curHana.
AnekTpnyeckune npusonbl cepum AMV n AME655(658 SU/
SD) ynpaBnstoTcs TPeXno3nuUMOHHbIM MMMYJSIbCHbIM CUTHa-
NoM, KOTOpbI nocTynaeT ot perynatopos ECL Comfort.
LLITOK 3TX Np1MBOAOB NepemMelLaeTca Ha BeIMYMHY, Npo-
NMOPLMOHANbHYIO ANIUTENBHOCTU UMMYJbCA NMATAIOLETO Ha-
NPsXeHus;

> M0 HaNMUMIO 3aWMTHON GYHKLMM (BO3BPATHOM NPYXKMHbI),
OnycKaloLLei WTOK 3M1eKTPonprBoAa KnanaHa npu obecto-
YMBaHMU CUCTEMbI YrpaBieHus (B 0603HaueHUn npmeoaa
undpa «3» unun 6ykebl «<SD» B KOHLe LMGPOBOro NHAEKCA);

> M0 GbICTPOAENCTBUIO (BPEMS NEpEMELLEHNA LITOKA Ha 1 MM).
B 3aBUCMMOCTM OT 3TOro NapameTpa NPUBOLbI MOTyT 6bITb
MeZasieHHble (BpemsA nepemelleHnaA WToKa 8—15 ¢) 1 6bl-
cTpble (3-4 C COOTBETCTBEHHO).
MepnneHHble npuBoabl NpefHa3HayYeHbl ANA ynpaBneHus
WNHEPLMOHHbIMMK CMCTEMaMM (CUCTeMa OTOMAEHMA UK
y3en LUeHTPanrn30oBaHHOro NPUroTOBEHWA TENTOHOCUTE-
nA ANA TeNNOCHabXeHNA BEHTUAALNOHHbBIX YCTAaHOBOK), a
6bICTpble — AN1A PaboTbl B MaNOMHEPLMOHHbIX CMCTEMAX
(ycTaHOBKax HarpeBa Bobl CO CKOPOCTHbIM BOZOMOAOrpe-
BaTenem B cuctemax BC).

CBOfHaA HOMeHK/aTypa C OCHOBHbIMY TEXHNYECKUMM Xa-
paKTepUCTMKaMM Hanbonee pacnpoCcTpaHeHHbIX Perynmpyto-
LMX KNarnaHoB B COYeTaHWU C 371eKTPUYeCKUMM NprBoAaMu
ANA ynpaBneHna cuctemamm TeMoCHabXeHnA 34aHnii oT pe-
rynatopos cepun ECL Comfort npuseaeHa B npunoxeHum 2.
CxeMbl BHELUHUX 3NeKTPUYECKNX COeANHEHNI NPUBOAOB
npepcTaseHbl B Katanore [11].
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[MopaBnnueckme perynatopbl AaBneHuaA

KomnaHua «JaHdocc» pacnonaraet 60bLION HOMEHKNA-
TYPOW MMAPaBANYECKINX PETYIATOPOB AaBNEHMUA C Pa3NNYHbI-
MW KOHCTPYKTUBHBIMW 0COBEHHOCTAMM 1 TEXHONOTMUYECKUMM
BO3MOXHOCTAMM, CPEAN KOTOPbIX B MOCOOUM NPeACTaBneHbI:
> perynatopbl nepenaga AaBneHns;
> perynatopbl nepenaga AaBAeHNUsA C aBTOMATUUECKUM Orpa-

HUUEHMEM PaCcXopa;
> perynatopbl nepenycka;
> perynatopbl «nocne cebs»
> perynsaTopbl AaBneHus «[o cebs».

Perynatopbl nepenafa faBfieHNA 1 PerynaTopbl «nocse
cebs» ABNAIOTCA HOPMAIbHO OTKPBITBIMY, KJanaH 3akpbiBaeT-
CA NPV yBeNMYeHnn pa3HoCTU AaBneHnid Nnbo npu npesbiue-
HUW faBneHna 6osbLue 3aaHHOMO U OTKPbIBAETCA NP CHU-
YKEHMM 3TUX NapaMeTpOoB, NoAAePKMBasA TEM CaMbIM nepenag
UNY 3afiaHHoe [aBfieHne Ha MOCTOAHHOM YPOBHe. MiMnynbCbl
[aBrieHns nepefaTca B NonocTu AnadparMeHHOro 3femMeH-
Ta Mo UMMynbCHbIM TPy6OKaM. PasHOCTb AaBneHuiA Bo3aen-
CTBYET Ha perynupytoLlyto anadparmy, Kotopas, npornbasco,
nepemeLLaeT 30/10THMK K/lanaHa.

Perynatopbl faBneHus «ao cebs» ABNATCA HOPMaJibHO
3aKpbITbIMY 11 OTKPbIBAOTCA NPU NOBbILIEHNW 3aAaHHOro AaB-
neHunsA, NoAAePXMBas ero Ha MOCTOAHHOM yPOBHe. iMnynbc
[aBNeHMs OT BXOGHOTO naTpybKa perynsartopa nepefaercs
Mo BCTPOEHHOWN UMMYNbCHON TPY6Ke B H/XHIOK NOSIOCTb
aradparMeHHOro 3feMeHTa, BEPXHAA NONOCTb AnadparmeH-
HOrO 3/1eMeHTa coobulaeTcs C aTMochepoin.

lMppaBnnyeckne perynaTopbl ABNAIOTCA 06A3aTeNIbHON
YacTblo y31a COrnacoBaHWA JaBNEHUIN U OFPaHNYEHNA Pacxo-
[a TennoHocnTena. 3To CBA3aHO C TeM, YTO TeMNIOBble CETU 1
WNTIM aBnAaTca cmctemamm € nepemeHHbIM pacxogom. Pacxon
TennoHocuTeNA 1 aBfieHve B nogatoLem n obpatHom Tpy6o-
NpoBOJax TEMIOBOW CeTU U, Kak cnefctaue, B UTI meHaA0T B
TeyeHue AHA (B NMKOBbIe Yacbl Pacxof Bbllle, HOUbIO PAaCcXof
CHUXKAETCA), @ TakXKe Npu Ce30HHOM U3MeHeHMM Fpaduka Ten-
NOBOW CETU, MOAKJIIOUEHUN HOBbIX NOTPeOUTENEN K TEN0BO
ceTu, BaBapUIHbIX U APYTUX CUTYaLUAX, BIUAIOLWNX Ha 13-
MeHeHMe pacxofa TennoHocuTena. Jna KoMmneHcaumm aTmx
M3MeHeHNI, obecneyeHrs KaueCTBEHHOTO PerynnpoBaHns
napameTpoB TEMIOHOCUTeNA Y noTpebutens (6e3 nepetonos
1 HeOTOMOB), M’MAPABANYECKON CTabunmsaymnm TenIoBom
ceTn (ecnu y 6Gnmpkanliero K UCTOYHMKY TEMIOCHabXeHs no-
TpebuTtenio GyneT nepepacxos TeNIOHOCUTENA, TO AaNbHUM
noTpebuTenam pacxopa TENIOHOCUTENA MOXKET HE XBaTaTb),
obecneyeHns 6eCKaBUTALMOHHOW 1 CTabUNbHOM paboTbl
perynupyoLmx KnarnaHoB TpebyeTca ycTaHOBKa rmgpasnuye-
CKUNX PErynaTopoB.

Mo KOHCTPYKTUBHOMY UCMONTHEHNIO PEryNATOPbI ObIBalOT
MOHOGIOUYHBIMM 1 COCTaBHbIMMU.

RB.00.H10.50

MoHo6nouHble perynatopbl

MoHob6nouHble perynatopsl (Puc. 34) cocToAT 13 Npo-

XO[HOrO KnarnaHa v perynupytouiero 65oka, cobpaHHbIX

B €ANHYI0 KOHCTPYKLMIO Ha 3aBofe-n3rotosutene. PekomeH-

nyemas Ana NpYMeHeHNA cepra MOHOOMOUHbIX PerynaTopos

BK/IOYaeT:

» DPR — perynatop nepenaga faBneHus Asyx moandukauuii
(ana nopatowiero n obpaTtHoro TPy6oNpoBoaoB) C pe3bbo-
BbIM KnanaHom DN 15-32 u ¢naHueBbim DN 15-50, PN 16,
25, ¢ pa3nnyHbIMK Arana3oHaMm HaCTPOWKKM Nepenaja AaB-
neHua B npepenax ot 0,05 go 2 6ap. lononHutenbHo Tpeby-
eTCA MMMynbcHadA Tpyoka AV;

» AVPQ — perynatop nepenaga faBJieHNA C aBTomaTmye-

CKUM OrpaHnyeHnemM pacxoaa Afif yCTaHOBKM Ha 06paTHOM
TpybonpoBoae ¢ pe3bboBbiM kKnanaHom DN 15-32, PN 16,
C pasnnYHbIMU Anana3oHaMy HaCTPONKK Nepenaga fasne-
HuA B npepenax ot 0,1 go 1 6ap. CywecTByeT BapuaHT pery-
natopa (AVPQ-F) ¢ ¢prKCMpoBaHHOW HaCTPOKON BENNUHDI
nepenaga 0,2 6ap. JononHWTenbHO TpebyeTca UMMYSbCHas
Tpybka AV;

» AVPQ — perynatop nepenafa faBneHuii C aBToMaTnye-
CKUM OrpaHnyeHnemM pacxoaa Afif yCTaHOBKM Ha obpaTHOM
Tpy6onposope ¢ pe3bboBbiM KnanaHom DN 15-50 n dpnaH-
uesbim DN 32-50, PN 25, ¢ pa3nnyHbiMy gnana3oHamm Ha-
CTPOVIKW Nepenaga AaBneHns B npegenax ot 0,2 o 2 6ap,
a Takxe AVPQ 4 ¢ Takumu e xapakTepuctmkamu gns no-
Jatolero Tpybonposoga. [lononHuTenbHo Tpebyetca nm-
nynbcHasa Tpy6ka AV;

» AVPA — perynaTop nepenycka ¢ pe3b0oBbiM KnanaHoMm
DN 15-25 u ¢pnaHuesbim DN 32-50, PN 16, 25, ¢ pa3nuuHbl-
MM Amana3oHamy HaCTPOWKKM nepenaja AaBneHuns B npege-
nax ot 0,05 fo 2 6ap. [lononHWTeNbHbIE UMMYNbCHbIE TPY6-
KU He TpebyloTcs;

» AVA — perynatop «ao cebs» ¢ pe3bboBbIM KnanaHom
DN 15-25, PN 16, a Tak»ke ¢ ¢praHLEeBbIM KnanaHoM
DN 32-50, PN 25 c gnana3zoHamu HaCTpOIKK B npefenax
ot 1 go 11 6ap. JononHMTENbHbIE UMMYNIbCHbIE TPYOKUN He
TpebytoTca;

» AVD — perynAaTop «noce ce6a» ¢ pe3bboBbIM Knana-

Hom DN 15-25, PN 16, a Tak»ke ¢ ¢priaHLEeBbIM KnanaHoM
DN 32-50, PN 25 c gnana3oHamMu HaCTPOWKM B npegenax
oT 1 go 12 6ap. lononHUTeNbHbIE NMMYNIbCHbIE TPYOKN He
TpebytoTca.

MoHO610UHbIe perynaTopbl BCeX TUMOB C pe3b60oBbIMMU
KnanaHamu coeiHATCA € TPy6ONpoBOLOM C MOMOLLbIO JO-
NOMHUTENbHO 3aka3blBaeMblX GUTUHIOB C Hapy>KHOW pe3bboi
WSV NOJ, MPUBAPKY.

Mpw Temnepatype TennoHocutens go 100 °C moHo6n0u-
Hble perynaTopbl MOTyT yCTaHaBMBaTbCA B IO6OM nonoxxe-
HVK, a Npy 6onee BbICOKMX TeMNepaTypax — TONbKO perymnu-
pytoLwmm 610KOM BHU3.
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DPR
PN 25

DPR
PN 16

AVPQ
PN 16

AVPA
PN 25

AVPQ4

Puc. 34. MoHobnouHble perynatopel AasneHus

CocTaBHble perynaropbl

CocTtaBHble perynaTtopbl (Puc. 35) cocToAaT 13 yHuBepcasnb-
HOro NPOXOAHOTO, Pa3rPyKEHHOro Mo AaBNEHMIO KNnanaHa,
perynupytoLiero 6510ka 1 UMNYynbCHbIX TPY6OK, KOTopble 3a-
Ka3blBalOTCA 1 NMOCTaBAATCA OTAeNbHO. CepurA COCTaBHbIX
perynaTopoB BKIOYaeT:

» AFP2/VFG22 — perynAaTtop nepenaga fasneHumn cepmum
«BnpTyc» c pnaHUeBbIM MpoxoaHbIM KnanaHom VFG22 DN
65-250 n perynupytowm 6nokom AFP2 Ha pasnuyHbie fua-
na3oHbl Nepenaga AaBneHnsa B npegenax ot 0,1 go 5 6ap.
OThenbHo TpebyeTcA 3aka3aTb [iBE BHELLHWE MMMYSIbCHbIE
Tpy6km AF;

» AFP/VFG2 — perynaTop nepenafa fiaBneHuii ¢ naHueBbiM

npoxofHbiM kKnanaHom VFG2 DN 15-50 n perynunpytowum

6nokom AFP Ha pasnunuHble Arana3oHbl Nepenaga aasne-

HMA B Npeaenax ot 0,05 go 6 6ap. OTaenbHO TpebyeTcs 3a-

Ka3aTb [iBe BHELUHWE UMNY/bCHble TpyOKku AF;

AFPQ4/VFQ2 n AFPQ/VFQ2 — perynaTtopbl nepenaga fas-

NIeHMA C aBTOMATUYECKMM OrpaHMyYeHnemM pacxoaa, CooT-

BETCTBEHHO, /1A YCTaHOBKM Ha nofatoLlem 1 obpaTHOM Tpy-

6bonpoBoaax TEMNOBON CeTH, C dnaHLeBbiM KnanaHom VFQ2

DN 15-250 u perynupytowm 61okom AFPQ unn AFPQ4

Ha AP =0,1-1,5 6ap. [inana3oH yctaHOBOK pacxofoBs oT 0,1

[0 250 M3/u. OTAENbHO 3aKa3bIBAETCA KOMIMIEKT BHYTPEH-

HUX UMNYNbCcHbIX TPY60K AFPQ nnn AFPQ4 1 oaHa BHelHAA

Tpy6Ka AF;

v
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» AFPA2/VFG22 — perynaTtop nepenycka cepuu «Buptyc» ¢
¢dnaHuesbiMm kKnanaHom VFG22 DN 65-250 v perynupyowmm
6nokom AFPA2 Ha AP = 0,1-6 6ap. OTaenbHO 3aKa3blBaloTCs
[Be BHeLUHVe NMMNynbCHble TPYOKn AF;

» AFPA/VFG2 — perynAaTtop nepenycka ¢ ¢pnaHueBbiM Kna-
naHom VFG2 DN 15-50 v perynupytowm 61okom AFPA Ha
AP =0,05-5 6ap. OThenbHO 3aKa3blBaloTCA ABE BHELLIHME
MUMMynbcHble Tpy6Kn AF;

» AFA2/VFG22 — perynaTop «fo cebs» cepun «Buptyc» ¢
¢dnaHueBbim knanaHom VFG22 DN 65-250 n perynupyto-
wum 6nokom AFA2. [lnana3oH perynupyemMmoro faBneHns
o1 0,1 fo 16 6ap. OTAENbHO 3aKa3blBAeTCA OfIHA BHELHSASA
umnynbcHan Tpyoka AF. Perynatop AFA2/VFG22 Hopmanb-
HO 3aKpbITbI, NP NOBbILEHWW JaBEHNA A0 HEro KnanaH
OTKpbIBaeTcA. Perynsartopbl «fo cebsa» TakxKe Ha3bIBalOT pe-
rynatopamum Noanopa, Tak Kak OHY 4acTo yCTaHaBNUBAOTCA
Ha obpaTHOM TpybonpoBoae ANA perynMpoBaHua aasne-
HWA TENJIOHOCUTENA NOC/e CUCTEMbI OTOTJIEHUS;

» AFA/VFG2 — perynsaTop «fo cebsa» ¢ ¢naHUeBbIM KinanaHoMm
VFG2 DN 15-50 u perynupytowmm 6nokom AFA. lnanasoH
perynupyemoro fasneHus ot 0,05 go 16 6ap. OTaenbHo 3a-
Ka3blBaeTCs ofHa BHeWHAA UMMynbcHas Tpyoka AF. Pery-
natop AFA/VFG2 HopmanbHO 3aKpbITbli, MPY MNOBbIWEHNN
[aBneHnA A0 Hero KnanaH OTKpbIBaeTcs;

» AFD2/VFG22 — perynsaTop «nocne cebsa» cepun «Buptyc»
¢ dnaHuesbim KnanaHom VFG22 DN 65-250 v perynupyto-
wum 6nokom AFD2. [lnana3oH perynnpyemMoro aBneHuns ot
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0,1 no 16 6ap. OTaeNnbHO 3aKa3blBaeTCA OfHA BHELLHAA UM-
nynbcHasa Tpy6ka AF. Perynatop AFD2/VFG22 HopmasibHO
OTKPbITbIN, MPU NOBbILEHWIN AaBNIEHWA NOC/E perynatopa
KrnanaH 3akpbiBaeTcs. Perynatopsbl «nocne ce6s» 06bIuHO
yCTaHaBNMBaIOT Ha nofatoLem TpybonpoBoae anda perynu-
poBaHMA AaBNeHNA TeMNIOHOCUTENSA, MOAABAaEMOro B CUCTe-
My OTOMNNEeHus;

» AFD/VFG2 — perynAatop «fo ceba» c naHLeBbIM KnanaHom
VFG2 DN 15-50 n perynupytowum 6nokom AFD. [lnana3oH
perynupyemoro gasnenus ot 0,05 go 16 6ap. OtaenbHo
3aKa3blBaeTcA ofiHa BHELWHAA UMNynbcHan Tpy6ka AF. Pery-
natop AFD/VFG2 HopmasnbHO OTKPbITbIN, NPY MOBbILLEHUN
[aBfieHNA Nocsie perynaTopa KnanaH 3akpbiBaeTca.

CocTaBHble perynatopbl AaBNEeHNA BCEX TUMOB paccymTa-
Hbl Ha PN 16,251 40 n T, = 150, 200 °C.

YcTaHOBKa COCTaBHbIX PerynaTopos cepum «Bnptyc»

DN 65-250 MOXeT NPOn3BOANTHLCA B NIIO6OM MONIOXKEHUN.
YcTaHOBKa COCTaBHbIX PErynATOpOB APYrnx cepum C Knana-
Hamu DN 15-50 MOXKeT NPOU3BOANUTLCA B JIOOOM MONOXKEHNM
npu T < 120 °C, B 0CTaNbHbIX Cllyyasnx — perynvpyowmm 61o-
KOM BHM3.

BHewwHne nmnynbcHble Tpy6KM AF cocTaBHbIX perynaTo-
POB AABNEHUS NPUCOENHAIOTCA K TPyOONpoBOAaM CUCTEMbI
C NOMOLLbIo GUTUHIOB C HAPY»KHOW pe3bboit V4", KoTopble no-
CTaBNATCA B KOMMNEKTE C TPYyOKON.

MmnynbcHble TPYOKU pekoMeHAyeTCsl MOAKIIoYaThb K Tpy-
60MnpoBoay Yepes 3anopHble LWapoBble KpaHbl AnsA yaobcTea
3KcnnyaTaumm (MPOMbIBKY TPYOOK) 1 NPUCOeANHATL UX K Fo-
PU30OHTaNbHbIM TPY6ONPOBOAAM CUCTEMbI CBEPXY UIN COOKY.

Puc. 35. CocTtaBHOW perynatop pacxoaa c npusodom iSET/INET

RB.00.H10.50

MHTEHHEKTyaanbIe npneoabl
ANnAa rngpaBnnyecknx perynatopos

CocTaBHble perynsTopbl i KOMOUHVPOBAHHbIE PErynmpy-
loLMe KnanaHbl cepun «BUpTyc» MoryT 6bITb yKOMMeKToBa-
Hbl UHTENNEKTYaNnbHbIMY PeAyKTOPHbIMU N1EKTPONPrBOa-
mu AMEi 6 iSET n AMEi 6 iNET.

SnekTponpusog AMEi 6 iSET no3BonsaeT aBToMaTnyecku
HacTpamsaTb 3Ha4yeHuA AP B perynatopax AFP2, AFQMP2 n
AFPQ2, ncnonb3syembix 8 UTTI.

PewweHne npegHa3HavyeHo AnA AMHAMUYECKUX CUCTEM
TENNOCHabXeHNA C LUIMPOKNM AMana3oOHOM 3HaUYEHU Pacxo-
[a TenioHocuTens (ropsiuee BOAOCHAOXeHNE) U ANst CUCTEM C
HeKoppPeKTHO BbIOpaHHbIM perynunpyowmnum obopynosaHmem
(cnuwkom 6onbluo pa3mep perynupyrowmx KnanaHos, He-
BEPHbIN TUM KNanaHa U HenpasuiibHaA XapakTepucTuka
perynnpoBaHus, CAINWKOM y3KUI A1ana3oH perynmpoBaHna
UT.A.).

Puc. 36. VIHTenneKTyanbHbIN peayKTOPHbIA SNeKTPONPUBOL
AMEI 6 iSET/INET

OyHKLMA aBTOMATUYECKON cTabunmsaummn KoHTponupyeT
yNpaBnAoLWniA CUrHas, oTNPasaaeMblil Ha PerynnpyoLnin
KnanaH, 1 ctabunusmpyet KonebaHua B ycnoBuax paboTbl
NP HEMOMHOW/HN3KOW Harpy3Ke nyTem HacTponku AP Ha
perynupytoLiem KnanaHe ¢ anektponpusogom. Ha Puc. 37
npvBeaeH anroputm paboTbl npusoaa iNET. U3 prcyHKa Bug-
HO, UTO NP NPeOAOSIEHN MOPOroBOro 3HaUYEHWA CTENEHN
3aKpbITVA KNanaHa, paBHoro 50 %, T.e. Koraa kKnanaH npubnu-
KaeTcA K 0651acTu perynMpoBaHya OTHOCUTENbHO HebOob-
LLIOro pacxoAa, BKtovaTca anroputmbl npusopa iNET. Pery-
NNPOBaHUE H3KMM PacXOA0M COMPAXKEHO C KonebaHnamu,
Korga ynpasnAowWwmii CUrHas Ha OTKPbITUE UK 3aKpbITUE KNa-
naHa, NoCTynalLmni OT KOHTPONNepa, MOCTOAHHO U3MEHAEeT-
CA M KnanaH paboTaeT B peXKnme NOCTOAHHOTO NepemelleHns
LITOKa BHW3 v BBePX. Mpu Takux KonebaHnAx CHKaeTcA
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KauyecTBO perynMpoBaHus 1 HabnogaeTcs nepepacxoq Ten-
Na, 4To NPUBOAUT K NepeTonam 1 yBenyeHunio TemnepaTypbl
BO3BpPALLAaeMOro B TEMJIOBYIO CETb TEMIOHOCUTENA, TaK KaK He
yfaaeTca AOCTMYb ONTMMarNbHOW CTEMEHN OTKPbITMA KnanaHa.
Kpome cHMXeHnA TOYHOCTN perynnpoBaHusa, pecypc pery-
NNpPYIOLLEro KnanaHa, paboTaloLero B pexrmMe NoCTOAHHOMO
nepemMelleHus WToKa, cHuxaeTcA. [Mpueog iNET otcnexnsa-
eT cUTyaLmu, Korga KanaH nepexoanT B peXKum KonebaHui
(touku P1, P2, P3, Puc. 37) n cHuKaeT nepenag AaBfieHna Ha
perynupyoLiem KnanaHe, pacTarneas Npy>uHy rugpasnu-
Yyeckoro perynaTtopa. B cBA3n ¢ 3Tum NoaAepKnBaemblin Ha
KnanaHe nepenag faB/ieHUA CHMXAETCA, pacxof TeNOHOCH-
Tens yBeNMYMBaeTCa 1 KfanaH BbIXoauT n3 konebaHuin. MNo-
cne BbIxofa KnanaHa 13 konebaHuii NprMBoA BO3BpaLlaeT Ha-
CTPOWKY Nepenaja AaBneHns Ha KnanaHe K yCTaHOBNEHHOMY
3HayeHuto.

HenpepbiBHaa onTrmmsauma paboTbl perynupytoLero
K/anaHa B peasibHOM BPeMeHU NpUBOAUT K 6onee ycTonuu-
BOMY perynmpoBaHuto 6e3 KonebaHuii 1 C pacxofom, COOT-
BETCTBYIOLUM peasibHbIM NOTpebHOCTAM (NpepoTBpaLleHne
nepepacxopa).

3T0 no3BonseT CTabunMnpoBaTb TeMNnepaTypHble yc-
NOBKA Ha BTOPMYHOM KOHTYpPe, onTummnsnpoBaTb AT Ha nep-
BVMYHOM KOHTYpPE 1 NPOASIUTL CPOK CJTY»Obl YCTAaHOBNIEHHOTO
o60pyaoBaHuA.

SnekTtponpusog AMEi 6 iINET npegHa3HaueH ana
VHTENNEKTYanbHOW 6anaHCMPOBKY TEMIOBOM ceTh 1 obecne-
yMBaeT AUCTAHUMOHHYIO HaCTPONKY 3HaYeHnA nepenaja Aas-
nenwus (AP) B perynatopax AFP2, AFD2 n AFA2, ncnonb3yembix
B UTI.

B ycnoBusx n3ameHeHuns ypoBHs notpebneHns Tenna Tpe-
6yeTcA MeHATb ypOBeHb pacnpeaeneHna Tenna. B ceasm ¢
3TVM HEOOXOAUMO ONTMMU3MPOBATL 3HaYeHUe AP Ha Kaxaon
nuHuK. C nomoubio iNET MOXKHO ANCTAHLMOHHO BbIMOMHATD
perynupoBKy nepenaga AaBneHus.

CBoZHaA HOMEHKIIaTypa C OCHOBHbIMM TEXHUYECKMMM Xa-
paKkTepuUCTNKamun ruapaBanyeckmx perynatopoB 1 UHTENNEK-
TyasnbHbIX NPUBOAOB ANA HUX NpuBefeHa B KaTanore [9].

MonoxeHwne
perynupyioLiero KnanaHa

C 3NeKTPONpPUBOIOM A Ynpasnsouwudi cueHan om pezynsmopa

Moporosoe 3HauyeHue
(% OTKpbITVA KNanaHa)

PZ‘

P1 P3

v

Hactpoiika AP iSET i

AP ans pacuetHoro
pacxofa TennoHocuTens

|
\
A

KOMOVHMPOBaHHbIE perynupytoLme
KnanaHbl

Kom6u1HVpoBaHHble perynvpyioLue KnanaHbl — 3T

perynupyoLme KnanaHbl C yC/IOBHbIM MPOXOAOM OT 15

[10 250 MM, MprMeHAeMble B CMCTEMAX TenIoCcHabxeHmnsA

(Pnic. 38). OHK coBMmelLaloT B cebe fiBa yCTPOWCTBA: perynu-

PYyOLWNIA KNanaH ¢ orpaHnynTesnemMm MakCMmanbHOro pac-

Xofa 1 perynatop nepenaga AaBneHus, NoAaep nBatoLLmi

MOCTOAHHbIN Nepenag Ha KnanaHe. KomaHAay Ha M3smeHeHne

KONMYeCcTBa TEMNIOHOCUTENA, Kak 1 B Cllyyae € 00blYHbIM

perynnpyoLwmnm KnanaHom, AaeT SNeKTPOHHbIN perynatop

B 3aBMCUMMOCTM OT TeMnepaTypbl y notpebutena. lanee

SNeKTPONpPUBO N3MEHAET NOSIOXKEHME LWTOKa KNanaHa, 1

pacxop TennoHocuTens nsmeHaetca. Npun sTom membpaHa B

HVXKHEeW YacTy KflanaHa nogaep KmBaeT NOCTOAHHDBIV Nepe-

naj AaBneHuaA Ha KanaHe Npu N3MeHeHNM NONOXKEeHNA WTO-

Ka knanaHa. OrpaHnyeHvie MakCMManbHOro pacxof yepes

KnanaH oCyLLecTBAETCA C MOMOLLbIO OrpaHNYMTeNA Xoaa

LWTOKa (anemeHT 2, Puc. 39), KOTopbili OrpaHnYBaeT CTeneHb

MaKCManbHOr0O OTKPbITUA KNlanaHa. Takaa KomouHauma

perynupytoLero ycTponcTea B BEpXHel 4acTu KnanaHa n

perynAatopa nepenaga AaBneHuA B H/XHEN YacTy KnanaHa

[laeT BO3MOXXHOCTb KOMOUHPOBaHHOMY KilanaHy perynu-

poBaTb pacxof TeNNOHOCUTENA MPU NOCTOAHHOM Nnepenage

[aBneHnA Ha HeM. ABTOpUTET KNlanaHa (OTHOLeHne noTepb

[aBJIeHMA Ha KNlanaHe K MoTepAM aBfieHVA Ha perynupy-

€MOM yyacTKe) Mpu 3TOM paBeH 1, Tak Kak B c/lyyae Komou-

HUPOBAHHOTO KNanaHa BCTPOEHHbIV perynaTop nepenaga

[aBneHnA NoaaepKmnBaeT NOCTOAHHbIN Nepenaj Ha KnanaHe,

YTO NO3BOJIAET KNanaHy paboTaTb TOYHO MO XapaKTEPUCTUKE

perynupoBaHus, 6e3 oTKnoHeHu. [lo3Tomy B cnyyae nc-

Nonb30BaHNA KOMOUHMPOBAHHbIX PEryNMPYOLMX KnanaHoB

ANA yBeNMYeHNa aBTopUTeTa perynmpytoLlero KnanaHa v, Kak

CnepAcTBure, KauecTBa perynmpoBaHus He TpebyeTca o6BA3Ka

KnanaHa perynatopom nepenaga fiasfieHns. Takum obpasom,

KOMOVIHMPOBAHHbBIN KnarnaH 3aMeHAeT cOO0 perynupyowmn

KnanaH n perynatop nepenaga gasneHusa. lpenmywectsom

KOMOGMHMPOBaHHbIX KNanaHoB ABMAETCA TaKkXKe TOUHOe Noj-

JepkaHve pacxofa, YTo No3BosiAeT U3bexartb neperpesa um

Heporpesa BOAbl BO BTOPUYHOM KOHTYpE, a TakKe npegoxpa-

HAET OT NOBbILUEHNA TemMnepaTypbl BOAbl B 06paTHOM Tpy6o-

npoBoje TenjoBon ceTn.

» AVQM — KOMOUHVPOBAHHbIV perynmpyoLnii KnanaH ¢
ycnosHbiM npoxogom DN 15-32 ana PN 16 n DN 15-50 gna
PN 25, ¢ prKcrpoBaHHbIM Ariana3oHOM HaCTPOWKM nepe-
naga jaBneHus Ha knanaHe 0,2 6ap, C NponyckHol cnocob-
HocTbto OT 0,4 fo 20 M3/u. MNMpucoeanHeHne pe3bboBoe nnu
dnaHueBoe. Temnepatypa perynvpyemon cpeapl (Boabl nm
30 % BopHoro pactBopa rnukona): T =2-150 °C.
AVQM ncnonb3yeTca COBMECTHO C 3f1eKTponpueoaa-
mu ARV(E) 152, AMV(E) 23, AMV(E) 23SU, ARV(E) 153 n
AMV(E) 33, koTopble ynpaBnAaoTCA 31eKTPOHHbIMU peryna-
Topamu Danfoss cepun ECL;

» AFQM2 — KOMOMHVPOBaHHbIV PErynvpyoLwmin KnanaH ce-

lopuT 3eneHbiM lopuT 3eneHbiM
pun «Bnptyc» PN 16, PN 25 1 PN 40 ¢ ycnoBHbIM NPOXoAoM
p A 6 NET DN 65-250, ¢ puKCMpoBaHHbIM Arana3oHOM HaCTPOWKY ne-
uc. 37. Anropvtv paboTbl NprBoAa i penafa faBneHus Ha knanaHe 0,2 1 0,5 6ap, C NPOMnycKHOW
2021 RB.00.H10.50
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AFQM2 AFQMP2

AVOM

Puc. 38. KomOnHMpOoBaHHble perynvpytoLLme KnanaHbl

cnocobHocTbio oT 60 fo 800 m3/u. MpurcoeanHeHne dnan-
uesoe. Temnepatypa perynvpyemoii cpefibl (Boapl unm 30 %
BOAHOro pactesopa rukona): T=2-150 °C;

AFQM2 ncnonb3yetca ¢ npusogamu AME 655, 658 SD/SU.

» AFQMP2 — KOMOGUHVPOBAHHBIN perynnpyoLunii KnanaH
cepun «Buptyc» PN 16, PN 25 n PN 40 ¢ ycnoBHbIM MPOXo-
nom DN 65-250, c HacTpavnBaeMbIM Anana3oHoOM nepenaja
AaBrieHns Ha KnanaHe 0,1-0,7 6ap (HacTpoliKa ocylyecTBA-
€TCA C MOMOLLbIO NPYXMHbI Ha MeMOpaHHOM 61oKe) ¢ Npo-
MYCKHOW CNoco6HOCTbIO 0T 60 Ao 800 m3/u. MpucoeanHe-
Hue PpnaHueBoe. TemnepaTypa perynupyemon cpefbl (Boabl
unm 30 %-ro BogHoro pacteopa rmukonsa): T =2-150 °C.
AFQMP2 ncnonb3syetca c npusogamu AME 655, 658 SD/SU,
a TakXe MOXeT ObITb YKOMMIEKTOBAH 371eKTPONprBOAaMN
AMEi 6 iSET nnn AMEi 6 iNET, ycTaHaBn“BaemMbIMy Ha npy-
XMHY MeMbpaHHOro 6510Ka.

Puc. 39. YcTponcteo knanaHa AVOM:

1 — BCTaBKa perynvpytoLero KnamnaHa; 2 — orpaHnunTeNt xoaa
LITOKA PerynmnpyloLiero KnarnaHa; 3 — Kopryc KnanaHa; 4 — BCTaBka
KnamnaHa perynatopa-orpaHuumnTens pacxoaa; 5 — pasrpyKeHHbI
MO A3BNEHMIO 3010THUK KanaHa; 6 — WTOK KanaHa; 7 — Npy»mnHa
[1A OrpaHNYeHNA Pacxoaa; 8 — KaHan MmNy bca AasneHus; 9

- perynupytoulas avadparma; 10 — coeanHUTeNbHanA raka; 11 —
BEPXHAA YaCTb KOpMyca perynnpytouler avadparmbl; 12 — HUXHAA
yacTb Kopryca perynvpyiolert anadparmsl; 13 — uMnynbcHas
TPyOKa; 14 — KOMPECCUOHBIV GUTVHT ANA MMMYIbCHOW TRYOKN
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Danifi

TennoobMeHHUKN

TennoBble NyHKTbl MOTYT OCHALLATbCA MAaCTUHYATbIMUY
TennoobmeHHnKamm PugaH (Puc. 40), KoTopble pa3paboTaHbl
cneumasnbHO ANA CUCTEM LieHTPann3oBaHHOrO TeniocHabxe-
HuA. Lnpokasa HomeHKNaTypa TennoobmeHHUKOB (Puic. 42)
Nno3BoNAET NCNONb30BaTb NX B CUCTEMAX TeMo- 1 XON0oA0-
cHabxeHunA. OcHoBoW TenIoobMeHHMKa ABNATCA Npodu-
NNPOBAHHbIE TOHKONMMCTOBBIE MAACTVHbI 13 HepXKaBetoLLen
CTanun pasNnyHbIX Pa3mepoB, KOTopble COBUPAIDTCA B NakeTbl
B 3aBVICUMOCTU OT MHAVBUAYaNbHbIX TEMNIOTEXHUYECKUX, M-
LPaBIIMYECKMX Y KOHCTPYKTUBHbIX TPeboBaHMIA.
KomnaHusa «[JaHdocc» npegnaraet Tenn1o06MeHHNKN Pu-
[aH C TPaAVLNOHHbBIM LLEBPOHHbBIM prdreHnem TennoobmeH-
HbIX MIACTWH U TENNOOOMEHHUKY C HOBOW TeXHOMNorven pudg-
neHnA TenoobmeHHbIx nnacTnH — Danfoss Microplate (Puc.
41). TexHonorus Danfoss Microplate nprmevaTenbHa Tem, 4To
MCMoNb3yeT COBEPLIEHHO HOBbIV TN pUNIeHNA MAACTUHbI,
npeacTaBnAoWMIN CO60M ANCKPETHO HAHECEHHbIE Ha NOBEPX-
HOCTb YyrnybneHuna pasnimyHomn Gopmbil.
Hannuve Takoro 6onbluoro konnyecTsa TMnos pudne-
HUA 1 TunopasmepoB TO NnpefocTaBnAeT 3HAYNTENbHbIN
ypoBeHb cBo60oabl Npu Nofbdope TennoobMeHHKa, Tak Kak
nepemMeHHbIMU BEMYNHAMY ABNAIOTCA: My6UHA LUTaMMNOBKUY;
OTHOCUTESbHDIN LWAT PACMONIOXKEHUA; TUM PACMONOXKEeHNA —
LIaXMaTHBbI, KOPUAOPHbBIV UM KOMOUHUPOBAHHbI; Gopma
yrny6neHus — cepuyeckas, oBasibHas; yron opebpeHus;
LIMPVHA KaHana; BbICOTa U WMPUHA NNacTWHbI U T. 4.
3a cyeT UCNosIb30BaHUA COBPEMEHHbIX TEXHONOT I pUd-
neHnA TennoobmeHHble annapatbl PuaaH npegoctaBnaoT
cnepytole npermyLLecTsa:
> BbICOKMI KOIOOULMEHT TENOOTAAUM B COYETAHWUN C BbICO-
KM 3PpHEKTOM CaMOOUNCTKM 3a CHET NPYIMEHEHUA CoBpe-
MEHHbIX MAAaCTVH, pa3paboTaHHbIX C yyeToM noTpebHoCTeNn
pbIHKa;

> MOBbILEHHAA YCTONUYMBOCTb K rmapoyAapam 3a CYeT ynyuy-
LIeHHOrO AM3aiiHa KaHaBKM ANA YNNOTHEHWI 1 yBeNInYeH-
HOTrO KONIMYEeCTBa TOYEK KaCcaHWs NNacT1H Mexay coboi;

> CHIPKEHME MaccorabapuTHbIX XapaKTePUCTUK TernnoobmeH-
HbIX annapaToB 3a CYeT yBeNMYeHNA SKBUBANEHTHON
TEPMUYECKON AJIVHbI NAACTUHBI.

B 3aBMCMMOCTI OT TEXHONOT W N3rOTOBJIEHNA TEM006-
MEHHMKIN MOTYT 6bITb MaAHbIMU UV Pa3bopHbIMK, OfHOXOA0-
BbIMM VNV iBYXXOA0BbIMU.

MasHble TeNN006MEHHMKM KOMNAKTHbBI, HAAeXHbl, NErky,
HO He nogaJieXxxaT PEMOHTY Unu MofepHM3aumm. OuncTka na-
AIHOTO TennoobMeHHUKa NPON3BOANTCS METOAOM MPOMbIB-
KU crneumanbHbiM pacTBOpoM. CMMCOK peKoOMeHL0BaHHbIX
CpefcTB ANA NPOMbIBKU TENTOOOMEHHUKOB YKa3aH B PyKo-
BOZCTBE M0 3KCryaTaumm.
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Pa3bopHbie TENNOOOMEHHUKM N3rOTABNBAOTCA KakK B
O[IHOXO[JOBOM, Tak 1 B ABYXXOA0BOM UCMONHEHUN (MOHOONOK
ANA ABYXCTyMNeHYaTon cmewaHHon cxembl [BC) n nossonsaiot
BUAOV3MEHATb MOAorpesaTesb (HapalwmBaTh UM yMeHbLIATb
NoBePXHOCTb TeNNoo6bMeHa), NPOU3BOANTb €ro PEMOHT (3a-
MEHATb MIACTUHbI W MPOKNAAKK), MEXaHUYECKN 1 XUMU-
YeCKM YNCTUTb NIaCTVHbI B MpoLecce SKCnayatauum, B Tom
yuncse C NoNHOM pa3bopKow ANA KOHTPONA CTEMEHN OUYNCTKU.
Cnncok peKkomeHAyeMbIX CPeACTB ANA MPOMbIBKM YKa3aH B
pyKOBOACTBE NO 3KCrIyaTaLuu.

Puc. 40. Pa360pHbIN ¥ NaaHblii TeNNOOOMEHHIKN

CraHpapTHaA HOMeHKNaTypa TennoobmMeHHKOB PugaH v
«JaHdocc» npuBeneHa Ha Puc. 42 v B KaTanorax [12, 13] (Ka-
Tanoru pasmMeLyeHbl Ha cantax danfoss.ru u ridan.ru). Kpome
TOro, Mo 3anNpocam 3aKa3umka BO3MOXHO N3roTOBJIeHME He-
CTaHZAPTHBIX TEMIOOOMEHHMKOB, TaKUX Kak MHOTOXO[10Bble
TENN006MeHHVKM, MoNTyCBapHble TeNI00OMeHHMKY, CBap-
Hble TeNnNo0BMEHHMKN (KOXKYXONnacTMHYaToro n 61oyHoro
Tuna), TernoobmeHHVKM Tna Free Flow (6e3 meTannnyecko-
ro KOHTaKTa MeXay nnacTrHaMm co cBO6OAHbIM NPOXOAOM
[NA BA3KMX 1 BONOKHUCTbIX Cpefl) U LUMPOKOKaHasbHble
TENNOOOMEHHVKM.

Mop6op TennoobMeHHNKOB OCyLLeCTBAATCA NyTEM OT-
NpaBKW 3anpoca Ha pacyeT yepes npeactasuTenein «lau-
$OoCC» N/MNn Ha NEKTPOHHYIO NouTy cs@ridan.ru. BmecTe ¢
pacueToM Ha TernnoobMeHHOe 060pyAOBaHME COTPYAHNKN
PvpaH n «[Janpocc» moryT paccumTaTtb OMNONHUTENIbHOE 060-
pyZ&oBaHue (Tennon3onaLnoHHble Koxyxu, 3, KomnnekTt
OTBETHbIX GaHLEB C NPOKNaAKaMm 1 Kpenexom, MoAL0HbI
ana cbopa KoHaeHcaTa, MydTbl 4NA NOAKIOYEHUA U T. A). Tak-
»Ke MOXHO BOCMOJIb30BaTbCsl AIEKTPOHHbIMY CEPBUCAMY MO
pacueTy TennoobmeHHUKoB. Hanbonee nonHyio nHbopma-
LMo MOXHO MONYUNTb y NpefcTaBuTeneil KOMnaHmm.



http://danfoss.ru
http://ridan.ru
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lMnacmuHa Microplate (mukponnacmuta)

lMnacmuHa Fishbone (wespoHHas nnacmuHa)

Puc. 41. Paznuunble BapWaHTbl lWUTaMMNOBKK MIaCTVH 1 CXeMa ABVIXEeHWA TeN1I0HOCUTENA B MUKPOKaHabHbIX /1 LUEBPOHHbIX MacThHax
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Puc. 42. TvnopasmepHbiit paa TennoobMeHHUKOB PraaH
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OcobeHHOCMU pa360opHbIX NIACMUHYAMbIX

mens1006MeHHUKO08 PudaH

» 30Ha pacnpepeneHna Ha NNacTHax Hy»KHa AnA NpefoTBpa-
LLieHMA 3aCTONHbIX 30H U rapaHTUPYeT pacnpefeneHne cpe-
Abl MO BCen Tennonepenalou.l,elh NOBEPXHOCTW NNAaCTUHbI.
I'Ia,qume naBlieHnA B 3TOI 30HE MUHMMAJbHO 3a CYET ee
HebOoJbLION BbICOTbI. TeM cambIM YMeHbLUaeTCA KoNMn4ecTBo
HEeHYXHbIX NOTepb AaBNeHWA ANA NCMONb30BaHWA Ha OC-
HOBHOWN Tennonepenalow,elh NOBEPXHOCTW NNaCTUHbI.

» [1nacTnHbI HaBeLWVBaOTCA Ha Hanpasnawwme. Kaxkgasa
nocneayrowan niactHa BbipaBHMBAETCA MO MONIOKEHUIO
npenblnyw,elh 6naronapﬂ LEeHTPOBKe B 30HE noaBeca, 1 no
BCeMy NMepumeTpy NPONOXKEHHOTO YNIOTHEHUA Yepes Bbl-
CTynbl, COeANHAA NaKeT N1acTVH B eAUHOoe Lenoe. I'IepBaﬂ
NNnacTHa HaBelwnBaeTcAa I'IpOKJ'Ia,D.KOIZ K NanTe, NpoKknagku
obecrneyrBsaoT NIOTHOE npuneraHne NNacTuH gpyr K opyry.
Takas TexHonorusa C60pKVI nakeTa NNacTuH He JonyckaeT
NX HECOCTbIKOBKY. [Tocne HaBewWBaHNA NAKeTa NMIAaCTUH OH
MNOTHO CTAMBAETCA U GUKCUPYETCA NPUXKUMHOW NAUTON 1
CTAXKHbIMY 6oNTamu.

» YcuneHHas 30Ha nopeeca No3BonAeT 6e3 onackm NpoBo-
AUTb CepBUCHbIE PaboTbl MO OYMCTKe TennonepeaatoLwmx
NMOBEPXHOCTEN MHOFOKPaTHO, 6€3 3aMeHbl MNacTUH B Teye-
HVie BCero cpokKa aKcrnayaTauuy TenioobMeHHNKa.

» beckneeBol cnocob puKcaLmm ynaoTHEHWI Ha MacTuHe
npwv MOMOLLM COBMafAloLMX BbICTYMOB 1 Ma30B No3BonAeT
ObICTPO 1 KAYeCTBEHHO NPOBOANTL CEPBUCHbIE PAbOTbI MO
3ameHe YNNOTHEHWI AaKke OQHOMY YeOBeKY.

» B ciyvae aBapuinHom cuTyaumnm npun npeaenbHOM n3Hoce
YMAOTHEHUA 1 pa3repmeTn3aLmn oOgHOro 13 KOHTypoB Ten-
noobmeHHMKa cpefbl TennoobmeHHMKa He OyalyT BCTynaTb
B KOHTaKT Apyr ¢ Apyrom. Cucrema OTBOAHbIX KaHaNoB Mno-
3BOJINT BbICTPO M TOYHO JIOKANIN30BaTb MECTO YTEUKN.

» Mop Bo3pencTBremM YO-n3nyueHnA NpoKnagKkn CTaHOBATCA
XPYNKUMU, UTO MOXKET NPUBECTU K NpoTeuke. KoHCTpyKuumA
NNacTVH HaAeXHo 3aLmLiaeT Npoknaaky ot YO-nsnyyeHus,
noaAepXnBaeT 371acTUYHOCTb U NMPOASIEBAET BPeMA CITyX-
6bl NPOKNAAOK.

TpybonpoBOAHasA apmaTypa 1 KOHTPONbHO-M3MEPUTENbHbIE MPUOOPHI

KomnaHusa «[JaHdocc» ocyulecTBnseT KOMMIEKTaLuto Ten-
NOBbIX NYHKTOB BCeW HeobxoAMMO TPy6oNpPoBOAHOI apMa-
TYPOW N KOHTPOJIbHO-U3MEPUTENbHBIMU NPUGOpPaMu:

» CTanbHbIMY GRaHLEBLIMY U MPUBAPHbBIMM LLIAPOBLIMY Kpa-
Hamu cepum JiP;

> NaTYHHbIMY 1 13 Hep>KaBeloLL el cTanv pe3bboBbIMY LApo-
BbIMU KpaHamu BVR un X;

> pe3b60BbIMU NaTYHHbIMU 1 GNaHLEBbIMM YYTYHHbIMU CET-
yatbiMun dunstpamm FVR 1 FVF, B TOM uncne co cnmBHbIMMK
KpaHamu;

> YYryHHbIMW AUCKOBbIMY MOBOPOTHbIMY 3aTBOpamm VFY,
SYLAX, KOTOpble peKoMeHAyeTCA yCTaHaBAMBaTb Ha TPy-
bonpoBofgax HarpeBaeMol BOgOMNpPOBOAHON BOAbI CUCTEM
BG

» 0bpaTHbIMY KnanaHamu (pe3b6oBbIMY NaTyHHbIMM TrM 223
1 NRV EF, uyryHHbimu NVD 402 n NVD 462, 6pOH30BbIMY 11
YYryHHbIMY AnA MOHTaxa mexay dnaHuamu NVD 802 nnu
NVD 812 13 HepaBetoLen ctanu);

» MaHOMeTpamMu 1 TepMOMETPamu;

> rMb6KUMYM BCTaBKaMM AnA NpeAoTBpaLleHnsa nepefayn mexa-
HMYeCKUX BU6paLuii No Tpy6onpoBOAHBIM CUCTEMAM.

MNonHaa HomeHKNaTypa TPybonpoBOAHOM apMaTypbl 1
KOHTPOJIbHO-3MepPUTENbHbIX MPUOOPOB NPUBEAEHA B KaTa-
norax [14, 15].

CranbHble WapoBble KpaHbl cepun JiP, Bbinyckaemble
KomnaHuen «laHdocc», UMeloT psif 0COGEHHOCTEN, CTaBsA-
LMX UX B NEPBbI pag nponssoguTeneil TpybonpoBogHOMN
apmaTypbl:
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> LWapoBble KpaHbl JiP Premium paccunTtaHbl Ha BbICOKMeE Na-
pameTpbl nepemelyaemon yepes Hux cpeabl (T, 180 °C
npv gasneHnn 25-40 6ap);

> KpaHbl IMEIOT NMOSTHOCTbIO CBAPHOW KOpNyc;

> crieymanbHaa KOHCTPYKLMA Kopryca KpaHa npeaoTepallaet
nepegauvy 0CeBbIX YCUINIA, BO3HMKAOLMX NPU TENSTOBOM
YAJIMHEeHUY TPyOONpPOBOAA, Ha 3aMOpPHbIiA Wap, UCKIoYas
€ro 3ak/IMHUBaHwe;

> Hannuyme MHOIOC/IOMHOTO YMNIOTHEHWA NMOBOPOTHOTO LUTOKA
13 $TOPONNACTOBbIX U rpadnTOBbIX Konew, obecrneyrBaeT
HafeXHYI0 repMeTUYHOCTb KpaHa B TeUeHne NpakTnyecku
HeorpaHVYeHHOro BpemeHu 6e3 Heo6XoAMMOCTH KaKoro-
OO TEXHNYECKOTO OOCNYKUBaHUS;

> MOANPYXMHEHHbIE YNIOTHUTENbHbIE KOMbLa Wapa 13 ap-
MWPOBAHHOIO YrNeBONOKHOM GpTOoponiacTa rapaHTMpyoT
NEerkoCTb ero BpalleHVs Jaxe nocsie AnuTenbHoro besgeii-
CTBUA 1 aBCONIOTHYIO MAOTHOCTb 3aNUPaHnA KpaHa;

> B NpoLiecce Npon3BOACTBa LWapoBble KpaHbl JiP npoxoaat
100 %-HblIi KOHTPOJb KAYecTBa;

> BCTaBKa B LLape CHMXaeT TypOyneHTHOCTb U CBOAUT K M-
HUMYMY TMAPaBANYECcKOe CONPOTUBNEHME KPaHa;

» KpaHbl DN 15-600 npuBapHble 1 GpnaHLUeBble, pacCcunTaH-
Hble Ha aaBneHne PN 16 n PN 25, nsrotaBnnBatotca Kommna-
Huei «JaHdocc» B MockoBCKoi 06M1acTy;

» oTaenibHas cepus KpaHoB JiP Standard DN 15-150, paccuu-
TaHHaA Ha gasneHue PN 16, ngeanbHo noaxoanT Ana npu-
MeHeHua B UTT.
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bnoyHble Tennosble MYyHKTbI

[ina ynpouieHna npouecca NpoeKTUPOBaHNA, KOMIJIEK-
TaLMM U MOHTaXa TennoBble MYHKTbl MOTYT N3roTaBMNBaTbCA
B 3aBOJCKMX YC/TOBUAX 1 MOCTaBNATbCA Ha OObEKT CTpou-
TeNbCTBa B BMAE rOTOBbIX 6/TOKOB — OJI0YHbIX TEMOBbIX
nyHKToB (Aanee — BTM).

BTN npeacTtaBnsaeT coboi cobpaHHble Ha pame B 06Lyto
KOHCTPYKLMIO OTAENbHble GYHKLMOHAbHbIE Y3/1bl, Kak npa-
BUWJIO, B KOMMJIEKTE C Nprbopamu 1 yCTPONCTBaMM KOHTPONSA,
aBTOMaTMYEeCKOro perynmpoBsaHua 1 ynpasneHns (Puc. 43).

Puc. 43. BTl «/laHpocc» € mnacTvHYaTbiMy TEMNOOOMEHHVIKaM

KomnaHua «[laHdpocc» npegnaraet 4na npuMeHeHnA
B Poccnn ctaHpgapTHble aBToMaTtusnpoBaHHblie BTI nonHom
3aBOACKONM roTOBHOCTU [16, 17], npegHa3HayeHHble gnda npu-
coefUHEHNA K TEeNI0BOW CETN Pas3fINYHbIX CUCTEM Tensomno-
Tpebnexus. BTN «[JaHpocc» BbINOMHEHbI MO TUMOBbBIM TEXHO-
NOrNYecKM Cxemam C NpuMeHeHnemM BogonogorpesaTenen
Ha 6a3e NasHbIX UK Pa3boPHbIX MAACTUHYATBIX TENNO0OMEH-
HUKOB COOGCTBEHHOro Npon3BoacTaa (Puc. 43-46).

MpumeHeHre aBToMaTU3MpPoBaHHbIX BT «[JaHdocc»
Ccnoco6CTByeT peLleHunio BaXkHelLwen 3afayun B 06nactu
TEnNoCHabXXeHNs — MOBbILLEHUNIO €r0 KaUeCTBEHHOTO YPOB-
HS, KOTOPbIV 3aKJtoYaeTcs B obecneyeHnmn KOMOPTHbIX
KNMMaTUYeCKMX YCIIOBUIA B 3[aHUAX U TpebyeMbix MO CaHu-
TapHbIM HOPMaM TemnepaTyp 1 PacxofoB ropaYyen BOAbI
ONA XO3ANCTBEHHO-NUTbEBbIX HYKA NPU MUHUMAaNbHbIX
SHeprosarparax.

EnnHoo6pasre coBpeMeHHbIX TEXHUYECKNX PeLLIEHIN
BTl 1 nx oTna)keHHOe NPON3BOACTBO Ha 3aBOAAX KOMMAHUN
«[laHdocC», OCHALLEHHbIX COBPeMeHHbIM 060pyfOBaHNEM,
No3BONAT:
> 3roTaBNMBaTb TEMIOBON NMYHKT B COOTBETCTBUM C Tpebo-

BaHVAMY LeVCTBYIOLNX HOPMATUBHbIX JOKYMEHTOB, NOXKe-
NaHUAMY 3aKa3uuKa U KOHKPETHbIMY YCIOBUAMU 06beKTa
CTPOUTENbCTBA, HaNPUMep: Npy NPoeKTnpoBaHun bTI yuun-
TbIBaTb pa3mepbl MNOMELLEHUI N MOHTaXKHbIX NMPOEMOB;
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» obecneymBaTtb BbICOKOe KauecTBo BT B pamkax 3aBOACKO-
ro NpounsBoACTBa (KoMmnaHusa «JaHpocc» npegocTaBnsaeT
KOMMeKCHyto rapaHTuio Ha BTT u Bce o6opynoBaHue);

» COKPaTWTb CPOKM NMPOBEAEHNA MOHTaXXHbIX PaboT, B TOM
yncne Npy MoAepHU3aLUM CUCTEM TEMSTOCHAOXeHNS;

» obecrneunBaTb BbICOKMI YPOBEHb TEXHUYECKON NOAAEPHKN
OT MPOU3BOANTENSA, @ TaKXKe OPraHN30BbIBaTb ONepaTUBHYIO
1 KBanMOULMPOBAHHYIO CEPBUCHYIO CNTYX0Y, COKpaTUB Npu
3TOM 06LWMiA NepPCOHan No 06CYKMBaHWIO TEMTOBbIX MyHK-
TOB;

» BnucbiBaTb BTT B cnctemy gnucneTyepckoro KOHTPons,
ynpaBsneHna 1 yyeTta TennonoTpebneHns ns earHoro LieH-
Tpa;

> VIMETb BbICOKYIO TMOKOCTb MPOU3BOACTBA, BO3MOXHOCTb
3a KOPOTKOE BpeMs 13roTaBnnBaTb 60sbLIOE KONMYEeCTBO
BTIM.

BblwenprBeieHHbIE MONOXEHWA MOATBEPKAAIOTCA OMbl-
TOM MOHTa<a 1 3KcnnyaTauuu 6onee 80 Toicsiy BT, nocTas-
JIEHHBIX C eBponenckux 3aBofgos Danfoss B pa3nuyHble cTpa-
Hbl MVpPa, B TOM uncne B Poccuio (MockBa, CaHkT-MNeTepbypr,
AnbmeTbeBck, Bnagnsoctok, Bnagumunp, Bonrorpag, Bopo-
HexX, MxeBcK, MpKyTck, KpacHoaap, KpacHoApck, Jlyra, Ho-
BOCMOUpCK, Hopunbck, OpeHbypr, Omck, Nepmb, PocToB-Ha-
Nony, Camapa, TonbaTTn, TIoMeHb, YCCypurinck u ap.).

Komnanua «laHpocc» npeanaraeT 651o04Hble TenoBble
NYHKTbI ANA LeHTPanbHbIX TennoBbix nyHKToB (LITM), nHanBsuK-
ZyanbHbIX TEMOBbIX NYHKTOB (UTI) XXMbIX 1 06LeCTBEHHbBIX
3[aHUN, a TakXKe ONA KOTTeOXKel 1 OTAEeNbHbIX KBAapTUp (Npu
[eLeHTpan30BaHHOM NPUrOTOBNIEHNN TEMIOHOCUTENSA U FO-
pAvel Boabl).

B nocnepgHwve roabl akTMBU3MpPOBaNCcA NpoLecc Mogep-
HM3aLUM CUCTEM LieHTpann3oBaHHOrO TennocHabxeHus,
npepycmaTpurBaioLmnin otkas ot LTI 1 ocHalleHre KaXkporo
3[aH1A UHAMBUAYaNbHBIM aBTOMaTU3MPOBaHHbIM TEMIOBbIM
NYyHKTOM, 3aMeHy 371eBaTOPHbIX Y3/10B NPUroTOBEHUA Teno-
HocuTenA ANAa CUcTeM OTOMJIEHMA Ha HACOCHbIE Y3/1bl CMeLle-
HMA UKW C NPUMEHeHVEeM NAacTUHYATbIX TENI006MEeHHMKOB,
nepexof OT OTKPbITbIX CUCTEM TEMNOCHAOXKEHMA K 3aKPbITbIM.
Takue TeHAEHLUY BNEKYT 3a cO601 HenzbexHoe yBennye-
Hre obLLero KonmyecTsa TEXHNYECKN CITOXKHbIX TEMOBbIX
MYHKTOB, UTO ABNIAETCA ABMXKYLUEN CUNOo pacnpoCcTpaHeHNA
BTM. Vix nprimeHeHre 0co6eHHO 3$PEeKTUBHO NPU TUMOBOM
cTpoutenbcTie. BTI «[JaHdocc» oTBEYalOT BCEM COBPEMEH-
HbIM TPe6OBaHVAM, N3rOTaBNMNBAOTCA M NMOCTABNAIOTCA 3a-
Ka3urkam B KOPOTKME CPOKM 1 MOTYT ObITb PEKOMEHAOBaHDI
ON1A KOMMNJIEKCHOrO OCHALLEeHNA CUCTEM LIeHTPanM30BaHHOIo
TennocHabxeHna nioboro maclutaba.
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Y3en1 8600a Pudan™ YB Y3716l cMeweHus Pudan™ AYY BTI1 ¢ nnacmuH4ameimu mensioobmet-
Hukamu «JaHgpocc»™ SUB

Puc. 44. Knaccrduikauma 6n104HbIX TennoBbiX MyHKTOB «JaHdocc»

Y3nbi BBoga Pupgan™ YB npumeHA0TCA B NpOrpaMmmax peKOHCTPYKLMU MHAVBUAYaNbHbIX TEMOBbIX MYHKTOB 1 B HOBOM CTPO-
UTeNbCTBE, NPV 3aMeHe CTapbIX Y3/10B BBOAA TEMJIOBOW CETV HOBbIMM C Y3/10M y4eTa unu 6e3 Hero.

» MowHocTb y3noB Beoga Pugan™ YB: ot 50 go 5500 KBT.
» MakcrmanbHasa Temnepatypa TennoHocuTensa: 150 °C.
» MakcrmanbHoe paboyee pasneHue: 1,6 Mia.

Punc. 45. Y3nbli BBOAa Prpan™ YB

Y3nbl cmewenna Pupan™ AYY (aBTOMaTU3NPOBaHHbIE Y3/bl yNPaBAeHna) NPUMEHAIOTCA B MPOrpaMMax PEKOHCTPYKLUMUW NHAN-
BMAYaNbHbIX TEMIOBbIX MYHKTaX Npv 3aMeHe 311eBaTOPHbIX Y3/10B CCTEM OTOMIEHUA aBTOMATU3MPOBAHHbIMU HACOCHBIMM CXe-

Mamu. ITn Y3Jibl TaKXe MPUMEHAIOTCA B HOBOM CTPOUTENDBCTBE B WTTT ¢ 3aBucmbIM npuncoegnHeHmnem K TEMJIOBOW CETU CUCTEM
OTOMNIEHNA N BEHTUNALNN.

» MowwHOoCTb y310B cmelweHusa Pugan™ AYY: ot 50 o 2000 KBrT.
» MakcrmanbHasa Temnepatypa TennoHocuTena: 150 °C.
» MakcrmanbHoe pabouee fnaBneHue: 1,6 MMa.

Puc. 46. Y3nol cmeweHua Pugan™ AYY
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BT c nnacTuHYaTbiMmn Tennoo6meHHnKamu «flaHdpocc»™ SUB npumeHsAI0TCA B HOBOM CTPOMUTENIbCTBE U MPY PEKOHCTPYK-
uum UTT, rae B TeXHNYECKUX YCNIOBUAX HA MOAKIIoUeHne TpebyeTca He3aBUCMMOoe NpYcoeuHeHre cuctem TennonoTpebneHns
(ogHoOW nnun 6onee) Yepes NacTVHYATbIE BOAOMOAOrPeBaTeNy (TENI00OMEHHNKN).

» MoLHOCTb TennoBbIx NyHKTOB «[JaHdocc»™ SUB: oT 50 fo 3500 KBT.
» MakcnmanbHaa Temnepatypa TennoHocuTens: 150 °C.
» MakcrmanbHoe pabouee aaBneHue: 1,6 Mla.

Puc. 47. BTl ¢ nnactiHyaTeiMm TennoobmeHHvikamn «Jandoce»™ SUB

[ina Toro uto6bl NOAO6PaTh 6IOYHBIN TEMNOBOW NYHKT «[laHpocc», HEOOXOANMO 3aNOMHUTb 37IEKTPOHHbIN ONPOCHbIV NNCT
Ha cavTe danfoss.ru n oTNPaBUTb ero Ha aNeKTPOHHbI agpec btp@danfoss.ru.
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LlIkadbl aBTOMATM3aLMM

Puc. 48. lllkad aBToMaTm3aumm «daHpocc»

LLikadbl aBTomaTM3aumm (LLUA) «daHpocc» MetoT MHANBK-
AyanbHOe NCMNOJTHEHWE N NpefHa3HavYeHbl B NepByto ouepeab
ANA KOHTPOJA MapaMeTpOB 1 aBTOMaTUYeCKOro ynpasieHns
TENNOBbIMU MYHKTaMW, COAEPKaLLUMMM OJMH KOHTYP pery-
nupoBaHnAa 1 6onee, HACOCHBIMM CTaHLMAMM, CUCTEMAMM
NMOAMUTKM, AOMONHNTENbHBIM 060PYAOBaHMEM 3aLLUTbI 1
CUrHanmsaumm paboTbl CUCTEM aBTOMATU3aLMMN B Pa3NYHbIX
oTpacnax npombiwneHHocTV 1 KKX, a Takxe Ana TeXHonoru-
yeckoro yyeta notpebrieHns SHePropecypcoB Ha 06 beKTax
NPOMBbILLAIEHHOTO U XUANLLHO-TPaXAaHCKOro Ha3HayeHuA.
LLIA MoryT nocTaBnATbCA Kak B COCTaBe O/IOUHBIX TEMJIOBbIX
NYHKTOB, TaK 1 OTAENbHO.

OCHOBHbIMM KOMNOHeHTamu LA aBnaoTCcA KOHTponnepbl
«daHdocc» nuHelikn ECL Comfort, a Tak»ke KOHTponnepbl
nuHenkn PCM anda ynpaefieHna HaCOCHbIMU CTaHLUAMMN.

Mpwn HeobxogmmocTu LA KOMNIEKTYTCA MOAYNAMM MOHN-
TOPWHra aHaNIoroBbIX U [UCKPETHbIX CUFHANOB N KOMMYHU-
KaLMOHHbIMU MOAYNAMU ANA nepefayun JaHHbIX B CUCTEMbI
avcneTtyepusaunn.

2021
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Momumo KoHTponiepoB B cocTas LLIA BxoaAaT Bce Heobxo-
LMMble KOMMOHEHTbI 1115 BbINOMHEHUA GYHKUMIA yrpaBneHna
TEMNOBbIM MYHKTOM, TaKne Kak KOHTaKTOpPbI, pefie, MarHnT-
Hble NycKaTenuy, yCTPONCTBA NNaBHOrO MyCcKa, YaCTOTHble
npeobpa3soBaTenu, KIeMMHble COeanHeHNA, NPUbopbl MHAN-
Kauumn n T. . laHHbie LA moryT BKNtoYaTbCA B MPOEKTbl aBTO-
MaTM3auumn Kak eanuHoe NoKynHoe rsgenmve. 1o 3HaunTesIbHO
yrpoLiaeT NpoLecc NPOeKTMPOBaHWSA 1 AaNbHELLEro MOHTa-
Xa obopynoBaHNA Ha 06bekTe.

B 3aBMCMMOCTM OT KOMMMIEKTaL MK WKad aBToMaTM3aLmm
«[laHdocc» moxkeT obecneurBaTb NOyYeHUe faHHbIX OT
NprbOPOB yuyeTa SHePropecypCcoB 1 APYroro MHXeHepHo-
ro obopynoBaHus 3gaHnaA no nHTepdencam RS485 n RS232,
JanbHelwwyo nepefayy AaHHbIX B CUCTEMY ANCNeTYEpr3aLIN
no cetam Ethernet nnn no mo6unbHo cBaAsm GSM/GPRS. Cy-
LLleCTByeT HECKOJIbKO BapMaHTOB AncneTyepmsaumm wkabos
aBTOMaTm3aumm «aHdoco».

PaspaboTaHa cTaHAapTHas NMHelKa WKadpoB, BKIIOYalo-
wan Hambonee nonynsapHble BUAbI WKadboB aBTOMaTU3aLmMm
ANA TennoBbIX NyHKTOB. 3T LA no3sonAaloT aBToMaTnsm-
poBaTb paboTy cucTeMbl oToMeHNsa u/unu cuctemol N/BC go
[BYX HAaCOCOB Ha KaXX[OM KOHTYype (Nnoc 40 ABYX HACOCOB
NOANUTKN CUCTEMbI OTOMJIEHMSA). [laHHanA NIMHelKa NpeacTaB-
neHa 18 Tnamu WKadoB, KaXKAbl N3 KOTOPbIX UMEET MHO-
»KeCTBO BapuaLuii SNeKTPUYeCKX cxemM B 3aBUCUMOCTU OT
Mogenen nogknoyaemblx Hacocos. na LA n3 ctaHgapTHoOM
NMHeNKN Ha caiTe danfoss.ru 4OCTYNEeH ANA CKauMBaHUA Ha-
60p AOKYMeHTOB (PyHKLMOHaNbHas cxeMa aBTomaTtun3aumm,
aneKTpUYecKasn CXema v BHeLHWI BUJ WKada), KoTopble MOX-
HO 1CMOJb30BaTb B MPOEKTHOW JOKYMEHTaLMN.

[nsa nonbopa nHAMBKAYyanbHoro Wwkada aBTomatusaymm
«[aHdocc» HEOOXOAUMO 3aNONHNUTD SNEKTPOHHbIN ONPOC-
HbIV INCT B paspene «LLkadbl aBTomaTV3aummn» Ha canTe
danfoss.ru nn6o obpatutbca Ha nouty elbox@danfoss.com.



http://danfoss.ru
http://danfoss.ru
mailto:elbox%40danfoss.com?subject=

Moco6ue no npuMeHeHUIO CPeACTB aBTOMaTU3aLMK «[JaHGOCC» B TEMNOBbIX MYHKTaX CUCTEM LIEHTPaIM30BaHHOIO TeMNOCHabXeHNA 3paHuit

Danifi

Cuctema gucnetyepusauumm Cloud-Control

Cnctema grucnetuepmsaumm Cloud-Control npegHasHaue-
Ha 118 yAaneHHOro MOHUTOPVIHTA U yrpaB/eHns o60pynoBa-
Huem «[JaHpocc» ¢ nomolbio Beb-cepBuca cloud-control.ru.
Cunctema Cloud-Control nogaepkumBaet cnegyouyee
obopyaoBaHue:
> 3M1eKTPOHHbIe perynAatopbl Temnepatypbl ECL 210/ECL 310;
» KoHTponnepbl Danfoss PCM MM PLUS, PCM CWS PLUS,
PCM CP PLUS;
> YacToTHble npeobpazosatenu VACON 100 FLOW, FC51,
FC101, FC102, FC202, FC302, FC280.

MopknioyeHne 060pyaoOBaHMSA K CUCTEME MPOU3BOANTCA
yepe3 GPRS-/GSM-mopem ¢ npeaycTaHOBJIEHHbIM NPOrpamm-
HbIM 0b6ecneueHvem. s nepefayun AaHHbIX OT 06beKTa K
CUCTeMe UCMOMb3yeTCsA COTOBAsA CETb, YTO MO3BONAET O-
CTUraTb MAaKCUMasbHO LUMPOKOM 30HbI MOKPLITHA. B pexnme
peanbHOro BpeMeHun AaHHble C 060pyfoBaHWA NOCTYNAIOT Ha
LieHTPabHbI CepBEP CUCTEMDI, Fe 3aPerncTPUpPOBaHHbIe
Nosb30BaTeNN UMEIOT MOSHBIV [OCTYM K CBOeMy 000pyfoBa-
Huto. Cloud-Control npeactaBnaeT coboi 06MaUHbIN CEPBUC C
6a30¥1 JaHHbIX U BEG-NHTEPPENCcoM, M MOXKHO MOSIb30BaTb-
cA c moboro MK, HoyTOyKa unu cmapTdoHa C JOCTYNOM K CETH
NHTEpPHET Yepes Be6-Opay3ep, a Takxke yepes MobunbHoe
npuoXeHue gna cMapTHOHOB.

MprmeHeHne cuctembl Cloud-Control no3sonseT yaa-
NEHHO YNpPaBNATb TEXHONOMMYECKUMI NPoLeccamu, BHOCUTb
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U3MeHeHWs B HAaCTPOMKM N MOHUTOPUTb COCTOAHME 060-
pyfnoBaHus. Peann3oBaH NpoCToi AoCTyn B Nto6oe Bpems
13 Nto6Oro MecTa K TeKYLUMM 1 apXMBHbIM NMOKa3aTesAaM.
B criyuae BO3HVMKHOBEHMA aBapuiil Unu npeaynpexxaeHunin
nonb3oBaTesb Nnosyyaet onoseLleHre yepes cuctemy Cloud-
Control, Email nnn Push-yBegomnenus. Ha ocHoBe apxmBHbIX
AaHHbIX MOMb30BaTeslb MOXeT YAaJIeHHO NepeHacTpanBaTb
obopyaoBaHve AnA ynyylleHUs ero TEXHUKO-3KOHOMUYECKMX
nokasaTenen.
OcHogHble ¢yHKunmn Cloud-Control:
> [OCTYN K TeKyLlemy COCTOAHNIO NMOAKYEHHOro o6opyao-
BaHUIO 1 HACTPOIKaM B peXxrMe peanbHoro BpemeHy;
» [OCTYN K apX1MBaM UCTOPUYECKNX AaHHbIX;
> MOCTPOEHMNE aPXUBHBIX FPadUKOB;
> apxvBauvA JelCTBUI NoNb3oBaTene (KypHan onepartopa);
> ynpasJieHue aBapvamn (yBegomieHme, copoc, apxmsaums);
> pasfeneHue poner Nonb3oBaTenen Npu perncTpaLmm Ha
aAMMHUCTPaTOPa KOMMNaHWUW, MHXeHepa KOMMNaHuK € npasa-
MU Ha ynpaBJieHne, HXXeHepa KOMMaHMK € NpaBami TOfb-
KO Ha NpOCMOTp.

Cuctema Cloud-Control paspaboTtaHa 1 nogfepxrBa-
etca B Poccun. bonee nogpo6bHO M3yunTb NPOAYyKT, a TakxKe
OCTaBUTb 3asBKY Ha KOHCYNbTaLM0 MOXHO Ha caiiTe danfoss-
cloud.ru.
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PekomeHaaLmy No aBTOMaTV3aLUmn Y3108
NPUCOeaNHEHUA CUCTEM OTOMEHNS,

BeHTUNALUMK 1 [BC

PekomeHpaumm no aBToMaTM3auum y3a0oB NpucoegmnHe-
HUA cnctem otonneHusa, BeHTunAauun n NBC gaHbl B BUAE KOH-
KPEeTHbIX PYHKLMOHANBbHbIX CXEM C yKa3aHrieM HeobXo41MMOoro
KoMMneKTa NprbopoB 1 yCTPOCTB, 06ecneumBatoLwmx pery-
NNpOBaHMe TemMnepaTyp 1 ynpaBneHne LMpKynaLunOHHbIMA
Hacocamu.

MNpumeyvaHme. YkazaHHele cxeMol 8 0AHHOM pasderne A8NAMCA
NPUHUUNUA/IbHBIMU. [1718 86160pa KOHMPOIIEPA He UMEeem 3Haqe-
HUS, 3a8UcuMoll UIu He3asucumoUl A8/19emca cxema. Kakoeo muna
pe2ynupyouuti opeaH: 08yxxo0080U unu mpexxo008oU pe2ynupy-
towudl KIana.

CucTembl OTONNeHus

B cooTBeTCTBUM C TPE6OBAHMAMMN HOPMATUBHBIX [JOKY-
MEHTOB B CCTEMaXx OTOMEHNA XNbIX 1 0OLLECTBEHHbIX 3Aa-
HMIN OKOJIO OTOMMUTENbHBIX NPYOOPOB CefyeT ycTaHaBAMBaTb
aBTOMaTUYeCcKre TepMmoperynaTopbl. TepMmoperynsatopsbl pe-
KOMeH[lyeTCA NPUMEHATb U B 3AaHNAX [PYroro HasHauyeHus
(Npon3BOACTBEHHDBIX, BCMOMOraTeNlbHbIX 1 T.4.), €CIN cMcTema
BOASAHOIrO OTOM/EHNA HECeT MOJSIHYI0 OTOMUTENbHYIO Harpy3-
KY 1 €CTb HEOOXOMMOCTb «MOKOMHATHOrO» PeryiMpoBaHus
TemnepaTypbl Bo3gyxa. [1py 3Tom TemnepaTypa TennoHo-
CUTENsA B CCTeMe OTOMJIeHWA He JOJKHA NpeBbllaTh npe-
AenbHO [OoNyCTUMYIO A1A PaANaTOPHbIX TEPMOPErynATOPOB
(120 °C pna Tepmoperynatopos «[JaHpoccy).

CrcTembl OTOMNEHUA B 3[aHNAX AOMKHbI ObITb OCHALLEHbI
aBTOMaTUYECKMM PErynmpoBaHnem TemnepaTtypbl TeNNOHO-
cuTens, NoAaBaeMoro B CMCTEMY, B 3aBUCMMOCTU OT Temrnepa-
TYpbl HApYyXHOro Bo3fyxa. B 3gaHusx, roe Tpybonposofbl cu-
CTeMbl OTOMNEHUA BbIMOJIHEHbI U3 MONMMEPHbIX MaTepuasos,
TemnepaTypa TeNIOHOCUTENA He JOJIXKHa npeBbiwatb 90 °C
UV NpeaenbHO JOMNYCTUMbIX 3HAUYEHMWI ANA NPYMEHAEMOro
MaTepuana Tpy6. Cxembl aBTOMaTU3aLUy PeannsyoTcs C no-
MOLLbIO N1EKTPOHHbIX PEryIATOPOB TeMnepaTypbl C NOroj-
Hol komneHcaymen cepum ECL Comfort (pazgen 2.1).

1. ¥YnpaeneHue o0Hou cucmemol omonsieHUs pezysiamopom
ECL Comfort 210 (c knrodom A230, A231).

Perynatop ECL Comfort 110, paboTatowwumit no npunoxe-
Huio 130, pekomeHayeTCA NPUMEHATb ANA aBTOMaTU3aumm
CMCTeMbl OTOMIEHMA UHANBUAYaANIbHOMO 34aHNA TENOBON
MOLLHOCTbIO, Kak Npasuno, o 100 kBT, cxema KoTopon npo-
VNIOCTPUPOBaHa Ha Prc. 49 (cxema aBTOMaTM3aUUmn CUCTEMbI
OTOMNEeHWA NPU ee 3aBNUCMMOM NMPUCOEfNHEHNM aHANTOTNYHa).
B TennoBbIx NyHKTax cuctem oTornsieHus, ynpasnaembix ECL

2021

Comfort 110, cnepyeT ncnonb3oBaThb, Kak NpaBuio, OANHOY-
HbIl 6ecdyHAAMEHTHDBIV LMPKYIALMOHHbIN Hacoc (pe3epBs-
HbI HACOC AOMKEH XPaHUTLCA Ha CKaJe CepPBUCHOW opra-
HM3aumwn). YnpasneHue crnapeHHbIMU HacoCcaMu perynaTop

He nogaepXmBaer. [1nA 3Toro pekomeHAyeTcA BbIbupaThb
HaCOCbl CO BCTPOEHHbIM LUTAaTHbIM 6/TOKOM YMPaBNEeHUs, KOTO-
pbll NepeknioyaeT Hacochl C paboyero Ha pe3epBHbI B aBa-
PUAHON CUTYyaL MK, a Takxe obecneyrBaeT NX OAUHAKOBbI
pabounii pecypc.

Puc. 49. lNpuHumnuanbHaa cxema aBToMaTr3aLMm TeNNOBOro
MYHKTa: CMCTeMa OTOM/IEHVA NPU He3Aa8UCUMOM NPUCOeaVHe-
HIW K TENIOBOW CETH

Cxema aBTomaTtusaumm (Puc. 49) npumeHseTca, ecnm He-
06X0AMMO CHU3MTb TeMNepaTypy TeNNOHOCUTENA ANA CUCTe-
Mbl OTOMIEHNA, HE3ABUCUMO NPUCOEANHEHHOW K TENIOBOW
ceTn.

Puc. 50. TNpuHuMnranbHaa cxema aBToMaTr3aLmm TeNN0BOro
NyHKTa: CUCTeMa OTONNEHVA NPpU 3a8UCUMOM NPUCOENHEHNUM K
TENOBOW CeTU

ECL Comfort 110, no nokasaH1AM faTurka HapyXHOW Tem-
nepatypbl S1, nogaepxrnBaeT TemnepaTypy TENNOHOCUTENS,
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nogaBaemoro B CCTeMy OToMJieHna (4aTunk S3), ynpasnas
npoxofHbIM KnanaHom K1 c anektponpusogom M1 Ha Tpy-
6onpoBoge rpetolyero TennoHocutens. Ecnm cuctema oton-
neHus 06CyXBaeT OJHO NOMELLEHVE NN eCTb BO3MOX-
HOCTb OOGBbEKTMBHO OLIEHVTb CPeAHIOI0 TeMnepaTypy BO3ayxa
B MHOFOKOMHATHOM 3JaHuW, TO MO »efaHNio 3aKaszunka K pe-
rynaTopy MOXeT ObiTb JOMONHUTENbHO NPUCOeANHEH AATUUK
TemnepaTypbl BO3fyxa B nomeLleHnr (JaTumk S2), no KoTopo-
My KOppeKTMpyeTcA TemnepaTypa TENNOHOCUTENSA, U3Mepse-
MasnA gaTtymkom S3.

B uenax aHeprocbepexeHnsa perynatop C NOMOLLbO
BCTPOEHHOrO TaliMepa MOXEeT Nepuoanyecky no 3alaHHoMy
pacnmncaHmnio MeHATb PEXMMbl MOALEPKAHUA B MOMELLEHMAX
KOMGOPTHOM UM NOHWXXEHHON TeMnepaTypbl, HaNnpUmep,
OHEM 1 Houbto. CTeneHb NMOHMXXeHWA TemnepaTypbl 3aBUCAT
OT TeKyLUeln TemnepaTypbl Hapy»KHOro BO3AyXa.

PerynaTtop Tak»e no3sonAeT NpropmuTeTHO MaKCMManbHO
VAV MUHUMANbHO OrpaHnyrBaTh TemnepaTtypy TeNIOHOCH-
TenA no NoCTOAHHOMY 3Ha4YeHMIo, BO3BpaLLaemMoro B Tenmno-
BYIO CeTb, eC/ii Ha 06paTHOM TPy6ONpPOBOAE YCTaHOBMEH
natuuk S4.

Mpwy NpeBblWeHNY TeMMNepaTypbl TEMIOHOCUTENSA B 06-
paTHOM Tpy6oNpoBOAe CMCTEMbI OTOMEHNA 3ajaHHOTO 3Ha-
YeHUA perynaTop HauMHaeT NOHMXKaTb YCTaBKy TemrepaTypbl
B nopatolem TpybonpoBoge crcTembl.

Perynatop nyckaet n octaHaBnmBaeT Hacoc H1 cooT-
BETCTBEHHO MPY BKJIKOYEHUN U BbIKTIOYEHNN CUCTEMbI OTOM-
neHuA. Hacoc BKoYaeTcs, Korga temnepaTypa HapyKHOro
BO3/jyXa OMyCTUTCA HUXKe 3aJaHHOro 3HaYeHna (anA 3a-
LWMTbl CUCTEMbI OTOMMIEHMA OT 3aMep3aHKA), a TakxKe nepu-
OAnYecKm Npu 6e3aencTBIM CUCTEMDI (AR NCKIOYEHNA
3aKJIHMBAHUSA).

Perynatop ECL Comfort 210, paboTatowwuii no npunoxe-
Huto A230.1, pekomeHayeTCAa NPUMEHATb A4NA aBTomMaTn3auumn
CUCTeMbl OTOMNEHNA MHANBUAYANbHOMO 3aHNA TENI0BON
MOLLHOCTbI0, Kak npasusio, 100 KBT 1 cBbllwe ¢ Heo6Xx0ANMbIM
YCNOBMEM OrpaHNYeHUs 06PATHOrO TEMIOHOCKTENA MO rpa-
bUKY B 3aBUCMOCTM OT TeMMepaTypbl Hapy>KHOrO BO3AyXa.

Mpu 5ToM B cucTemax otonneHus, ynpasnaembix ECL
Comfort 210 c kntouom A230, cneflyeT MCMOMb30BaTh, Kak
npaBuno, OANHOYHbBIN 6ecPyHAAMEHTHDBIN LUPKYNALMOHHDBIN
Hacoc (pe3epBHbI HACOC AOSIXKEH XPAHUTBLCA Ha CKNajae cep-
BUCHOW OpraHu3aumn).

B cnyuyae ncnonb3oBaHmy ABYX CNapeHHbIX HACOCOB He-
ob6xoanmo npumeHsTb perynsatop ECL Comfort 210, paboTato-
Wi no npunoxexuto A231. latumk S7 Ha Puc. 50 npepcTas-
naeT cobon pene nepenaga AasneHna Tmna RT.

2. YnpasneHue o0HoU cucmemoli omonsieHuUs ¢ NoOnumMkouU
pezynamopom ECL Comfort 210/310 (npunoxeHue A231, A331).

B cnyyae nognutkm ¢ 0JHMM HaCOCOM HEOBXOAUMO Mpu-
MeHATb perynaTtop ECL Comfort 210, paboTatowwmii no npuno-
»eHuto A231 (Puc. 51).

RB.00.H10.50

Puc. 51. le/\HLLVII'II/IaJ'IbHaﬂ CXéMa aBToOMaTm3aumlm TeryioBoro
MyHKTa: CCTeMa oToneHna C yl'lpaBJ'IHeMOI;‘ NOAMMUTKON

Ecnum ke HacocoB B KOHTYpe NoAnuTKM ABa, TO JO/MKEH NC-
nonb3oBatbcA ECL Comfort 310 ¢ kntouom A331.
OcCHOBHble NPUHLMMbI MOFOA03aBNCUMOrO perynMpoBa-
HUA KOHTYPa OTOMJIeHNA 6bin U3N10XKeHbI B MyHKTe 1 npu
paccmoTpeHum perynatopa ECL Comfort 110.
Cnepyet oTmeTuTb: NpunoxeHus gna ECL Comfort 210
n ECL Comfort 310 ot npunoxeHna ECL Comfort 110 otnu-
vatoT cnepyiowme GyHKLMn:
> NPUOPUTETHOE OrPaHNYeHKe TeMmnepaTypbl TEMIOHOCHTe-
NA, BO3BPALLaemMoro B TeMJIOBYIO CE€Tb B COOTBETCTBUM C OTO-
nuTeNbHbIM rpadrkom. TemnepaTypa TenIoHOCUTENA Nnocne
CUCTeMbl OTOMNIEHMSA, M3MepAeMas faTunkom S5, byaet kop-
pecnoHANpoBaTbCA C TeKyLLel TeMnepaTypon HapyKHOro
BO34YyXa;

> KOppeKuurA TemnepaTypbl TENNOHOCUTENA, NOJaBaeMOro
B CCTEMY OTOMJIEHNA, B 3aBUCUMOCTY OT TemnepaTypbl
BO3yXa B MOMeLLeHNY C NCMoNb30BaHMEM AaTumKa S2 unu
6510Ka auctaHymoHHoro ynpaeneHua ECA 30 (npunoxeHue
A230);

> yrnpaBneHune crnapeHHbIMU LMPKYAALMOHHBIMU Hacocamu
OTONUTENbHOrO KOHTYpa (NpunoxeHna A231 n A331). Mpwu
3TOM perynaTop OCyLecTBAAET NepeKoyYeHne HacoCoB,
obecrneunBaeT OANHAKOBYIO HAPabOTKy MOTOUACOB, a TaKXe
OTCNIeXMBaeT aBaputo HACOCOB (MO CUrHasy AaTurKa-pene
nepenaga fasnenuii S7);

> ynpasneHne CUCTEMOW NOANUTKM C OGHUM (Npunoxe-
Hue A231) n gyma (npunoxeHne A331) Hacocamu. (ECL
Comfort 210 no npunoxennio A230 GyHKLUIO yrpaBieHuns
noanNUTKON He NoaaepPKMNBaeT.)

MNpun nageHnn gaBneHUsa Npy He3aBUCMMO NPUCOEMNHEH-
HOW K TEMJIOBOW CETU CUCTEME OTonseHns (AaTumk S8)
perynatop faeT KOMaHAy Ha OTKpbITUE CONEHOUAHOTO Kna-
naHa C1 1 3anyckaeT HacoC NOANUTKM (NPW ero Hannuuu),

a TakXKe BKJIOYaeT CMrHanm3auumio npu cbosx B cucteme
perynupoaHua (ycTpoincTeo R4), a TakxKe Npu BHELLHEN
aBapuu (Batuuk-pene S9), Hanpumep, B Ciyyae 3aTonneHna
nomelLLeHnA TeNoBoro NyHKTa (npunoxeHune A331).
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3. YnpasneHue d8ymsa cucmemamu omonsieHus peyaiamopamu
ECL Comfort 210/310 (npunoxeHue A260, A361).

[ina ynpaBneHua gByma cuctemamm otonnexmsa (Puc. 52)
npumenseTca perynatop ECL Comfort 210 ¢ kntouom A260.

Puc. 52. lpuHuMnuanbHaa cxema aBToMaTy3aLmn TennoBoro
NyHKTa: 1Ba KOHTYpPa CUCTEMbl OTOMEHNA

B cnyuae ncnonb3oBaHWA fBYX CapeHHbIX HACOCOB
B KaXK[JOM KOHTYpe CUCTEMbI OTOMJIEHNA HEOOXOAMMO UC-
nonb3oBatb perynatop ECL Comfort 310 c kntouom A361.
Mpumep cxembl n306paxxeH Ha Puc. 53. Kntou npunoxe-
HUA A361 TakKe noaaepXnBaeT GyHKLMIO yNpaBieHns noa-
NUTKOW C OfHNM O6LMM HAaCOCOM 1 ABYMSA CONEHOUAHBIMU
KnanaHamMmu B Ka>K[io crcTeme.

Puc. 53. lpuHuMnuanbHaa cxema aBToMaT3aLmm TeNIoBOro
MyHKTa: Ba KOHTYpa CMCTEMbl OTOM/IEHNA C YNpaBnAemMon nof-
MUTKOW

AnropuT™m ynpaBneHus paboTon Kaxkgon U3 aByx cu-
CTem OoToMNeHUA No NpunoxeHnio A260 NOBTOPAET anro-
pWTM ynpaseHna ogHOMN CUCcTeMor No npunoxeHuo A230
(3a ncknoyeHnem BO3MOXKHOCTU KOPpeKLUm TemnepaTypbl
TEMNNOHOCUTENA MO CKOPOCTM BETPa), @ aNropuTM Npuoxe-
HuA A361 aHanornyeH anroputmy npunoxenusa A231. (Hyme-
pauua HEKOTOPbIX AAaTYMKOB B CXeMaXx Pa3HbIX NPUNOXKeHNI
MOXeT He coBnafaTb.)

2021

CrcTembl ropsaYero BoAoCHabKeHS

ABTOMaTV3aLMsA CUCTEMbI FTOPSIUYEro BOJOCHAOXeHMs
(FBC) MoXeT 6bITb peann3oBaHa C MOMOLLbIO SNIEKTPOHHbIX
perynatopos Temnepatypbl ECL Comfort.

MmaBHas GyHKLUA PErynsaTopoB B AaHHOM NpUMeHe-

HUN — NoffeprkaHne NoCTOAHHOM TeMnepaTypbl ropayen
BoAbl B cucteme MBC pernctpupyemoii gatunkom S3 (S4),
ynpasnAsa KnanaHom ¢ snektTponpreogom M1 B KOHTYpe rpe-
towwero TennoHocutensa (Puc. 55) unn B cmecntenbHom ysne
(Puc. 54).

Mpumeyanme. BosmoxHel uHele munel [BC.

Puc. 54. MpuHUMNVanbHas cxeMa aBToMaT3aumn TenIoBoro
nyHkTa: 'BC Npu OTKPBITON CUCTeMe TemnnoCHabXeHWs

Puc. 55. MpuHUMnvanbHas cxema aBToMaT3aumm TennoBoro
nyHkTa: 'BC npw 3akpbIToM Bogopazbope

OnekTpoHHble perynatopbl ECL Comfort aBTomaTuueckm
HacTpamsatloT napameTpbl [MV-perynnpoBaHus (30Hy nponop-
LIMOHaNbHOCTY, BPEMA UHTErpupoBaHusa 1 ap.), obecneumsa-
0T OrpaHnyeHne TemnepaTypbl TENIOHOCUTENA, BO3BpaLla-
emMoro nocsie BOAONOAOrpeBaTesia B TEMNOBYIO CETb, @ TaKXe
BbINONHAIOT PAA cneundunyeckmnx GyHKLNIA N0 HEKOTOPbIM
NPUNOXEHUAM.

RB.00.H10.50
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ECL Comfort 110 (npunoxeHue 116)

PekomeHpayeTcs NPYMEHATb B CAMOW MPOCTO cUCTEME
'BC mowHocTbio o 100 KBT € ogHUM 6echyHIaMEHTHBIM
LMPKYNALUMOHHBIM HAaCOCOM UIn 6e3 Hero. Hrkakue JomnonHmu-
TenbHble GYHKLMUM B JAaHHOM Cllyyae He NpefyCMOTPEHbI.

ECL Comfort 210/310 ¢ knrouom A217/317,
ECL Comfort 210 ¢ kntoyom A266

Kntou npunoxeHuin A217/317 npepHasHayeH Ana ynpas-
nexus cuctemoit NBC c 6akoM-aKKyMynsiTOpOM, Tennooo6-
MEHHUKOM VAN y3110M CMELLIEHWA NPY OTKPbITON cructeme
TENNOCHabXeHUs.

PekomeHAayeTcA ncnonb3oBaThb AN YNPaBNeHUs Cu-
ctemoii NBC mowyHocTbio 60sniee 100 KBT c ogHMM 6ecdyH-
JaMEHTHbIM LIMPKYALUOHHBIM HACOCOM 1 6e3 Hero,
orpaHuyeHvem no rpaduky TemnepaTypbl TEMIOHOCUTENS,
BO3BpaLlaeMoro B Tennoyto ceTb. CneymanbHble GyHKLMM:
obecneyeHre pexkuma ae3viHoeKL K, BKITIYEHNE LMPKY-
NALMOHHOro Hacoca Npu TemMnepaTtype B LUPKYNALVNOHHOM
KOHTYpe Bbllle 33JaHHOr0 3HaUYeHWA, Hanyre cUrHanmusauum
0 c60AX B CUCTEME PETYNNPOBaHNA U BO3MOXKHOCTb MOAKJIIO-
YeHNA KHOMKM (pene) BHelwHen aBapun. Takxe Ana aBToma-
Tr3aumm cnctembl BC MOXKHO NpUMeHATb Kntoy A266. B aTom
cnyyae OyeT 3aeCTBOBATLCA TONIbKO OAVIH KOHTYp Afsi pe-
rynmpoBaHuna Temnepatypbl [BC.

ECL Comfort 310 c kntoyom A368 (npunoxeHue A368.1),
3a0elicmayemcs mosibko 00UH KoHmyp BC

B Tom cnyyae, korga B cucteme MBC uupkynauma obecne-
YrBaeTCA CnapeHHbIMU HacoCaMu, HeOBXOAVMO NPUMEHATb
aneKTpoHHbIN perynatop ECL Comfort 310, paboTatowuii no
npunokeHuto A368.1. Perynatop obecrneunsaeT nepeknioye-
HMe HAaCcOCOB B PEXMME «OCHOBHOW — pe3epBHbIN» MO 3aaH-
HOMY PaCMUCaHNIO a TaKXKe 3aLUTY MO CYXOMY XO4y.

OTonneHne n ropadee
BOJOCHaOXeHMe (KOMOMHMPOBaHHOE
yrnpaBneHme HeCKONbKMMM
CYCTEMaMM OT OfIHOrO PerynsTopa
ECL Comfort 210/310)

MpuHUMN ynpasneHua cnctemont otonneHna n NBC ot
O[HOrO perynATopa TemMnepaTypbl ABNAETCA Hanbonee pac-
NpoCTpaHeHHbIM. TaknM 06pa3omM MOryT aBTOMATU3MPOBATb-
CA TensioBble NyHKTbI A1A YNPaBAeHNA KOHTYpaMu CUCTEMbI
OTOMJIeHNA BHE 3aBUCUMOCTHY OT CNocoba NprcoeanHEHs K
TENNoBOW ceTu (3aBNCMMOE UM HE3aBMCUMOE) B COYETaHUN C
cnctemon MBC Kak npu 3aKpbITOW, Tak 1 NPY OTKPBLITON CXeme
TennocHabxeHus (Puc. 56 u Puc. 57).

YnpasneHue cuctemoi otonneHuna n NBC Bo3mMo»KHO ocy-
wectenATb perynatopom ECL Comfort 210 ¢ kniouom A266

RB.00.H10.50

MpumeyaHme. BoaMOXHb! UHble COHemaHus munos cucme-
Mbl omonsieHus u [BC, Hanpumep: dse cucmemel OMonsieHus

U 00Ha cucmema [BC (ECL Comfort 310 ¢ kto4om A376). [laH-
Helli 8apuaHm npucymcmayem moJsibko 8 mabs. 1 Nocobus.
MoOpo6HAA UHGHOPMAUUA NO HEMY COOEDXUMCA 8 OMOE/TbHOM
MexHUYecKomM ONUCaHUU.

n ECL Comfort 310 c kntouom A368 (npunoxeHus A368.1 1
A368.3).
B naHHom npumereHun ECL Comfort 210 nnm ECL Comfort

310 BbInonHAeT cnepytowime GyHKLUN:

> OCYyLLeCTBAAET Ha OCHOBE MOKa3aHWM faTumKa Hapy>KHOWM
Temnepatypbl ST NponopLnoHanbHoOe perynmpoBaHme
TemnepaTypbl TEMJIOHOCUTENA, MOAABAEMOrO B CUCTEMY
oTonneHna (gaTuunk S3), ynpasnaa KnanaHoMm C dneKTponpu-
BoioM M2, c KoppeKuwueii Mo TemnepaType BO3AyXa B MOMe-
weHum (Npu yctaHoske mopyna ECA 30);

> nopAepxmnBaeT NOCTOAHHYIO TeMnepaTypy ropaver Boabl,
pernctpupyemyio 4aTyMkomM S4; aBToMaTUyeCcKn noacTpau-
BaeT napametpbl [NA-perynuposaHuna B cucteme [BC;

> KoppeKkTupyeT no rpaduKy, 3afaBaemomy notpeburenem,

TemnepaTypy TeMIoHOCUTeNA, BO3BPaLLaeMoro B TEMNOBYIO

CeTb NOCJIe KaXKA0W CUCTEMDI;

B LieNnAX SHeprocbepexeHuns no npor3BobHO 3ajaBaeMo-

My PacnrcaHuio C MOMOLLbIO BCTPOEHHOTO TaiMepa Npouns-

BOAUT NepUogmyecKoe NoHMKeHne TemnepaTypbl TENIOHO-

cuTenA AnA CUCTeMbl OTOMIEHNA 1 TemnepaTypbl ropaven

BoAbl B cucteme IBC. [Mpm 3TOM BENMUYMHA NOHMKEHWA

TemnepaTypbl TEMJIOHOCUTENA AJ1A CUCTEMbI OTOM/IEHMA 3a-

BMCUT OT TemnepaTypbl HaPYy>XHOro BO3AyXa;

> BbINONHAET GOPCUPOBAHHBIN HAaTOMN 3aHKA NOC/E SHEPro-

cbeperaioLLero pexmnma;

npeKkpatiaeT ynpasneHne CUCTEMOWN OTONNEHMA N OCTaHaB-

NnBaeT ee LMPKYALMOHHbBIN HAacOC B NETHUI Nepuog (Npu

OOCTVIXKEeHUW 3ajlaHHON TemnepaTypbl HapYyXHOro BO3A4yxa),

coxpaHaAa GyHKLUMIO 3aLWKTbl CUCTEMDI OT 3aMep3aHus;

> NeproANYECKM 3aMyCKaeT HacoChl 1 BKIIOYAET NPUBOAbI pe-
rynvpyioLLmX KianaHoB 06enx cuctemM Anif npefoTepalle-
HUA X 3aKNUHKBaHWA B Nepuop 6e3neincTeums;

> NoAfepXKmnBaeT CTaTUYeCKoe AaBfieHne B 3aMKHYTOM KOH-
Type cucTeMbl OTOMIEHUA, NPUCOEAMHEHHON K TENIOBOW
CeTU LeHTPaNn30BaHHOIo TEMIOCHAGXKeHNA, OTKPbIBaA Npu
nageHUn gaBneHnsa coNeHoOUAHbIM NOAMUTOYHBIN KnanaH u
BKJ1tOMAA HAcOC Npu ero Hanuuum (npunoxkeHune A368);

> ynpasnfaeT cnapeHHbIMU LIMPKYNALMOHHbIMIN Hacocamm
(npunoxeHusa kntodya A368), Nepekntoyasn ¢ paboyero npu
€ro OCTaHOBKe Ha pe3epBHbIN, 06ecrneunBas OQVHaKOBYIO
HapaboTKy MOTOYACOB HACOCOB M OCYLLECTBIAA 3aLMTY OT
cyxoro xofia. [1na ynpasneHnA BTOPbIM HACOCOM B KOHType
NoANUTKN CUCTEMbI oToMeHNsA B perynsaTtop ECL Comfort
310 fonxeH 6bITb AONONHUTENIbHO YCTaHOBMIEH MOAYIb
ECA32;

v
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> nepunognyecknm no 3ap,aHHOI7I nporpamme npoussognTt Te |—”—| OCHa6>KeH Vle Be HTl/lﬂﬂ LU/'OH H le
BK/IIOYEHME PEXMMa TEPMUYECKON Ae3uHbeKLmn Tpy6o-
npoBogHo cetn cuctemsl MBC; YCTaHOBOK

> BKJIOYAET CUrHanM3auumio npu cboax B CUCTeMe perynmpo-

BaHVIA, a TaKXe NPU BHeLLHeit aBapuu. CxeMmbl y310B NPUCOEANHEHNA CUCTEM BEHTUNALN

K TEeNnIOBOW CeTU LIeHTPaNIM30BaHHOIO TeMIOCHabXeHnA npu
HeobXoAMMOCTIN CHXKEHWA MapaMeTPOB TeMNIoOHOCUMTeNA

1 perynnpoBaHna UX Nno TemrnepaType Hapy>KHOro BO3ayXxa,

a TakXe NpriMeHsaemble B 3TUX y3nax CpeAcTBa aBToMaTu3a-
LMY aHaNOrMYHbI CXeMaM A CUCTEM OTOMJIEHMA C SNEKTPOH-
HbIMUM perynaTtopamu TemnepaTypbl. Hanpumep, perynatop
ECL Comfort 210, paboTatowuin no npunoxeHuio A260, MoxeT
6bITb NCMOJIb30BaH AJIA O4HOBPEMEHHOTO PerynnpoBaHna
TemnepaTypbl TEMIOHOCUTENSA B OTOMUTESIbBHOM KOHTYpe

1 B y3/1e NPUroTOBMIEHNA TENIOHOCUTENA ANA BEHTUAALMOH-
HbIX YCTaHOBOK.

CnepyeT Takxe OTMETUTb, YTO KOHTponnepbl ECL Comfort
210/310 moryT 6bITb MCMONIb30BaHbI AS1A YNPaBieHUA Tenno-
OTAauel BO3gyxoHarpesaTesieil BEHTUAALMOHHbIX yCTaHO-
BOK U1 LieHTPanbHbIX KOHAMLUMOHepoB (Puc. 58). Boibop Tvna
3M1eKTPOHHOIO perynaTopa 3aBUCUT OT KONMYeCcTBa HaCoCOB.
PerynAatopbl, ynpasnaioLime CMCTeMOI OTOMIEHNA N BEHT-
yCTaHOBKaMu, 06beAVHAIOTCA B TOKaJIbHYHO CETb MO LWNHE
ECL 485 c ogHVM 06WMM [aTYMKOM TemMrepaTypbl HAPY>KHOrO
BO34yXa.

Puc. 56. lNpuHuMnuanbHas cxema aBToMaTy3aLMm TeNIoBOro
NyHKTa: cnctema otonneHna n BC

MpumeyaHwne. BoamMoxHbl UHble COYEMAHUSA MUNo8 cucmem
omonseHus, [BC u seHMuayuu.

Puc. 57. lNpuHuMnuanbHaa cxema aBToMaT3aLmm TennoBoro
MyHKTa: CUCTemMa OTOMJIEHNA C ynpasneHnem nognutkon n MBC.

Puc. 58. MpuHumnvanbHas cxema aBToMaT3aumm TeNNoBOro
nyHKTa: cuctema otornnexns, MBC 1 Kanopudep cUcTembl BEHTH-
NAUNN
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[Topbop KNanaHoB perynvpyowx yCTPOUCTB

MpviHUMN noabopa KnanaHoB 06 ANA BCEX MCMONHU-
TeNbHbIX MEXaHV3MOB PerynnpyoLmnx yCTponcTs (perynaro-
OB TemnepaTypbl 1 JaBfieHWA NPAMOro AeNCTBUA, perynm-
pytoLmMx KnanaHoB ¢ anekTponpuaogamu). OH Tak»ke MoXKeT
MCMoNb30BaThCA NPU Bbibope 6anaHCMpPOBOYHOW, MOAMNUTOY-
HOW (coneHoMAHbIX KNlanaHoB) 1 Apyron Tpy6onpoBoaHOW
apmMaTypbl.

Perynupytowwmin KnanaH JoJsiXXeH NponycTUTb B 6eckasu-
TaLMOHHOM 1 6eCLIYMHOM peXXMme pacyeTHOe KONIMYyecTBO
TenJIoHOCKTeNA Yepes TEeMIOMCMOsb3YIOLLY0 CUCTEMY NpU
3aflaHHbIX MapamMeTpax TenjoHocuTens, obecneums Tpeby-
emoe KauyecTBO M TOYHOCTb PerynnmpoBaHua (B COBOKYMHO-
CTW C UCNONHUTENIbHBIMW YCTPOWNCTBaMM 1 PerynnpyoLwmnmm
npubopamum).

[lnA BbINONHEHWA pacyeToB NoTpebytoTca Tabnuubl 3aBu-
CUMOCTU NPOMYCKHON CNOCOOGHOCTY, Nepenaja AaBneHna 1
pacxopa, a TakxKe nepeBofa eAnHUL AaBneHns. 3T Tabnuubl
rnpuseaeHbl B MNPUIOXeHUAX 5, 6.

[TponyckHas cnoCobHOCTb

B ocHoBe nof6opa perynnpyoLero KnanaHa nexuT ero
YCNOBHas NPonyckHas cnocobHocTb K, KoTopas cooTBeT-
cTyeT pacxoay G (M3/u) xonogHoi Bogp! (T = 20°C), npoxo-
OALel yepes NOSTHOCTBIO OTKPBITBIV KfamnaH npu nepenage
ZaBneHus Ha Hem AP, =1 6ap.

K,s — KOHCTPYKTUBHAA XapaKTepuCTMKa KnanaHa.

Mpw Bbibope KnanaHa ero K,, AomkHa 6bITb paBHa nnu
65113Ka 3HaUeHuo TpebyeMon NponyckHo cnocobHocTn K,
C pekoMeHAyeMbIM 3arnacom:

Ks 2K, O]

P = o G = Kygy M4

t =1 yvac Py =0 6ap

D

Puc. 59. Onpepenerrie yCnoBHOWM NPOMYCKHON CNOCOOHOCTH
KnanaHa

RB.00.H10.50

Tpebyemas nponyckHaa cnocobHOCTb onpeaensaeTca
B 3aBMCMMOCTM OT PacYeTHOTO PacxoAa TEMIOHOCUTENA Ye-
pes KnanaH 1 oT GakTMUEeCKoro nepenaga AaBieHNs Ha HEM
no ¢opmyrne

1,2-G
= £ m3/y (6)

v ’

AP,

K.

roe 1,2 — koadpdurumneHT 3anaca;
G, — pacyeTHbI PAacXoA TEMIOHOCHTESNA Yepes KilanaH,
m3/u;
AP, — 3apaHHbIN Nepenaj AaBeHus Ha KnanaHe, 6ap.

PacueTtHbIN PaCXo TEMTIOHOCUTEIA

Cucmembl omonJieHUA U eHMuAAyUU

Mpw onpeneneHnmn Tpebyemor MPONyCcKHOMN CrNoco6-
HOCTV perynunpyloLiero KnanaHa Ana CUCTeM OTOTMJIEHUA 1
BEHTUNALMM PACHETHbIN Pacxop TenoHoCnTeNs Gy onpe-
[ensaeTcs no nx Tennoson Harpyske Qqg (KBT) n Temnepa-
TypHomy nepenagy AT = (T, — T,) B KOHTYpe, rae ycTaHoBNEH
KnanaH

_ 0,86-Qq g ,

pO(B) T-1,

Mpu 3TOM TemnepaTypHbIi Nepenag NPYHYMAaeTcA no
TemnepaTypHOMy rpaduky npu pacyeTHo TemnepaType Ha-

py»HOro BO3ZyXa A MPOEKTUPOBaHNA OTOMeHMA (Hanpu-
mep, 150 — 70°C).

M3/4. (7)

Cucmema 'BC
Mop6op perynupyowmx KnanaHoB Ans nogorpesare-
nen cnctemol NBC nponsBoanTCa Npu pacxope rpeLero
TenIOHOCUTENA, KOTOPbI onpefenAeTca No MakcMManbHOM
YyacoBow TennoBou Harpy3ske Ha IBC Qg (KBT) 1 nepenapy
TemnepaTypbl rpetoLLero TeNIOHOCUTENA B TOUKE 13/I0Ma
TemnepaTypHoro rpaduka (Hanpumep, 70-40°C).
PacueTHbIln pacxog TennoHocuTens Yepes KnaraH cucTe-
Mbl FBC npu HenocpencTBEHHOM Bofopa3bope 13 TeNnoBoMN
CeTV MPUHMMAETCA B pa3Mepe MakCManbHOro YacoBOro
pacxopna ropsyen Bofabl A5 XO3ANCTBEHHO-MUTbEBBIX HYX [
WM Ha TEXHOMOrMYeCKUin npoLecc.
MponyckHaa cnocobHOCTb KNanaHoB PerynmpyoLmx
YCTPOWCTB, 06CNYMBaIOLLMX OQHOBPEMEHHO CUCTEMY OTOM-
neHuna n cuctemy MBC, Hanpumep obLero fns STUX cMcTeM
perynAaTopa nepenaga faBfieHns, onpefenaeTca:
> MNPV OQHOCTYNEHYATOM Harpese Boabl Ans cmctembl [BC —
Mo CyMMe MX pacyeTHbIX PacXofoB;

> MNPV ABYXCTYMEeHYaTo CMEeLLaHHON CXeme HarpeBa BoApbl
(TennoHocuTeNb NOC/E TENNO0OMEHHMKa CUCTEMbI OTOMNIe-
HWA NOAAETCA B NepBYIo CTyNeHb TennoobmeHHnKa MBC) —
Nno CyMMe pacxofioB Ha OTOMJIEHKE 1 BTOPYIO CTYMEHb Ten-
noobmeHHuka MBC.
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Cucmema nodnumku

Mpw BbI6GOPE NOANUTOUHBIX YCTPOWCTB pacyeTHbIN Ya-
coBoii pacxop 6epeTca B pasmepe 20 % oT NosIHOro obbema
BOJbl B cMCTeMe TernnionoTpebneHus, BKoyasa nogorpe-
BaTenNb 1 paclumpuTenbHblii cocys. O6bem Bofbl B cucTeme
OTOMNEHMA C AOCTAaTOYHON TOYHOCTbIO MOXHO NMPUHNMATb 13
pacueta 15 n/KBT TensioBO MOLHOCTY CUCTEMbI.

PacueTHbI Nepenas daBneHua

Bbi6bop pacueTHOro nepenaaa faBneHna Ha perynvpyio-
LMX KnarnaHax Hanbosnee CloXHO peluaemas npobnema.

Ecnu pacxop TennoHocuTena yepes KnanaH 3afaH OgHo-
3Ha4HoO, TO Nepenaa fiaBNneHna Ha HeM MOXXHO Bapb/pPOBaTb.

OT npuHATOro Nepenaja AaBeHNA 3aBUCUT He TOJIbKO
Kanunobp KnamnaHa, Ho TakXe paboToCNOCOOHOCTb 1 AONTOBEY-
HOCTb PerynmpyloLiero ycTpoincTea, 6ecluyMHOCTb ero GyHK-
LIMOHNPOBaHMA, Ka4eCTBO PerynnpoBaHus.

Bbi6bop nepenapa faBneHVa Ana BCeX perynnpyowmx
KlanaHoB TeMI0BOro NyHKTa cneAyeT Npon3BoAnNTb KOM-
NNeKCHO, BO B3aIMOCBA3M, C yH4ETOM KOHKPETHbIX YCIIOBUI 1
npviBefEeHHbIX HIXe TpeboBaHW.

McxopHoi BennunHom fna Bbibopa nepenaga AaBfieHna
Ha perynupyoLnx KnanaHax TensioBoro nyHKTa ABnAeTcA ne-
penag aasneHus B TpybonpoBoaax TENIOBOW CeTV Ha BBOAE
B 34aHue (Ha y35e BBOAa TenaoBoro nyHKra) AP..

[inAa obecneyeHna KaueCTBEHHOrO NpoLiecca perynmpoBsa-
HVA 1 JONTOBeYHOW paboTbl perynupyoLero KnarnaHa nepe-
nag faBfeHna Ha Hem AoJIKeH ObiTb 6onblue 1n paBeH Noso-
BUHE nepenaja AaBfieHrA Ha perynmpyeMom yyactke (Puc. 60)

AP > 0,5AP,,, unn APSIP > P,

Perynupyembiil y4uacTok — 3TO YacCTb TPyOONPOBOAHON
CeTV C TeNIONCNOSb3YIOLLe YCTaHOBKOW, rae pacrnonioXeH
KnanaH, Mexay ToYKaMu co CTabnnm3npoBaHHbIM Nepenagom
[aBNEHUsA AW NP ero KonebaHusAx B npegenax £10 %.

Cncrema
TennonoTtpebnexHus

AP

Kn

AP

Py

Puc. 60. Bribop nepenana fAaBneHnA Ha perynvpyioLiem knanaHe

PekomeHAyemoe MYHVManbHOe 3HaueHne nepenaga fas-
NeHUs Ha perynupyioliem KnanaHe AP = 0,3 6ap.

B 10 e BpemsA nepenap AaBfieHNA Ha KanaHe He JOMKeH
npeBbIWaTh NpefesibHO AONYCTMMOE 3HaUeHe, rapaHTUpYyLo-
Lwee paboTy KnanaHa B 6eCcKaBMTALMIOHHOM pexume.

2021

MpoBepKy KnanaHa Ha BO3HMKHOBEHME KaBUTaLuu cie-
ZyeT oCyLecTBAATL NPU TemMnepaTypax NPoXoaALLero yepes
Hero TennoHocuTens. C 3ToN uenbto AN BbI6paHHOro Kna-
naHa onpegenseTca npeaesbHO AONYCTUMBbIV Nepenag AaB-
neHuna APPeA n cpaBHMBaETCA C NPUHATbLIM Nepenagom npu
pacuete K.

MpepenbHO AONYCTVMMbIN Nepenag AaBeHnsa Ha perynu-
pyloleM KnanaHe paccumtbiBaeTcs no ¢opmyne

APReA = Z(P, - P129), 6ap, (8)

roe Z — ko3pdurumeHT Hauyana kasutauuu. NprHumaeTca
Mo KaTasoram Ha perynvpytoLiue KnanaHbl B 3aBUCMMO-
CTV OT X TUNa 1 anameTpa. 1na knanaHos Danfoss 3Ha-
yeHua Z nexkaT B Anana3oHe o1 0 go 0,6;
P, — n36bITOUHOE faBneHre TENIOHOCUTENA Nepes pe-
rynvpylowmnm KnanaHom, 6ap;
P38 — 136bITOUHOE AABNIEHME HACBILYEHHbIX NAPOB BOAbI
B 3aBMICMMOCTU OT ee Temrnepatypbl T, B 6ap, nprHumae-
MOe MO NPUIOXKEHUIO 4.

Ecnn paccumTaHHbIn APERA oKaxkeTcA MeHblLue NPUHATO-
ro paHee AP,,, To He06X0ANMO NGO YMEHbBLUUTb 3aAaHHbIN
nepenaj faBfieHVA Ha KnanaHe nyTem nepepacnpeaeneHns
€ro Mexpay anemeHTamy Tpy60npoBOAHON CeTU, B TOM Yuncsie
3a CYeT AOMOSIHUTENbHOW YCTaHOBKM Kakoro-nnbo agpocce-
NMpyoLLEero YCTPOCTBa (Hanpumep, perynatopa nepenaga
[aBreHns) nepep KnanaHom, Tmbo nepemecTuTb KnanaH Ha
ob6paTHbI Tpy60oNpoBOA, rAe TemnepaTypa TeMIOHOCUTENA
meHee 100 °C.

Mpy NpMMeHeHUN He pa3rpy>KeHHOro Mo AaBeHNo
KnanaHa nepenaj AaBfeHUs Ha HEM He [OMKEH NPeBbIWATh
TaKXe npeAenbHOro 3HaueHus, CBblLLEe KOTOPOro KnanaH He
6yneT 3aKpbiBaTbCA NOJ BO3AENCTBUEM MPUBOAA, Y KOTOPOTO
orpaHuyeHo ycunue. 1na pasfnnmyHbiX COYeTaHni KnarnaHos
N 3N1EeKTPONPUBOLOB 3TV NpefefibHble nepenagbl 4aBNeHUN
npviBeAeHbl B NPUIOXKeHUN 3.

Bo Bcex cniyvasx B LefiAX MYHUMM3aLun wymoobpasosa-
HMA Nepenaj AaBfieHVA Ha PerynmpyoLwmx KnanaHax peKko-
MeHAYeTCA MPOBePATb Ha CKOPOCTb MPOXOXKAEHNA TEMIOHO-
cuTens BO BXOGHOM ceveHun KnanaHa (V) no ¢opmyne

V=G, (18,8/DN), m/c; 9)

roe V — CKOpOCTb MPOXOXKAEHNA TENIOHOCUTENA BO BXOA-
HOM CeyeHunun KnanaHa, M/c;
18,8 — nepeBofHOI KO3ODULMEHT;
DN — gnameTp KnanaHa, MM.
PekomeHayeMan CKOPOCTb MPOXOXKAEHNA TENIOHOCUTENA
BO BXOJHOM CeYeHMI KnarnaHa 4s TennoBbiX MyHKTOB U-
noro ¢oHpaa ot 1,5 fo 3,5 M/c, jns BCex oCTanbHbIX TEMNOBbLIX
nyHkToB OT 1,5 go 5 m/c.
Perynupytowne knananbl dpupmbl «aHdocc» B coveTaHm
C SNEKTPUYECKUMUN NPUBOLAMUN UMEIOT OTHOCUTESIbHBIN Ana-
Na3oH perynupoBaHus He meHee 1:30, T. e. KnanaHbl obecne-
UKBaOT NPOMOPLUOHANBHOE PerynmpoBaHmne Npu yMeHblue-
HUW pacxofa NPOXOAsALLEN yepes Hero cpefibl Mo CPaBHEHUIO
co 3HaueHunem K, B 30 pa3. Ecnu TpebyeTca paclumpuTb ana-
Ma3oH perynMpoBaHus, MOXHO YCTaHOBMTb [1Ba KNanaHa na-
pannenbHoO: oMH — C 66/bLLEN NPOMYCKHON CMOCOBHOCTbIO,

RB.00.H10.50
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nofo6paHHbIN Ha HOMUHANbBHbBI Pacxo TENIOHOCUTEN A,

a BTOPOW — C MEHbLLUel MPonycKHOM CNOCO6HOCTbIO, pac-
CUYMTAHHBIN Ha NPONYCK Y30 YaCTN HOMMHANBHOMO pacxoaa.
Mpwv 5TOM 3neKTpUYecKme coeANHEHUS KNarnaHoB JOMKHbI
6bITb BbINOIHEHbI TaKNM 06pa3om, UTobbl CHavasna OTKpbIBan-
CA «<ManeHbKUM» KNanaH v TONbKO NOC/e ero NOfHOMO OTKPbI-
A — «60nbLon». [Ina obecneyeHna Takon nocneaoBaTesb-
HOCTU paboTbl KNanaHOB MOXXHO UCMONb30BaTb X KOHLIEBblE
BbIK/IOYATENN (BCTPOEHHbIE NN JOMONHUTENbHbIE).

[ns cuctembl NOANUTKY Nepenag faBNeHUs Ha CONeHo-
MAHOM KnanaHe onpefenaeTca Kak pa3HOCTb Mexay Tpeby-
eMbIM CTaTMYeCK/M iaBlieHNeM B CUCTEMe TennonoTpebre-
HUA NPU ee He3aBNCMMOM NPUCOeANHEHWM K TEMNIOBON CeTh
1 AaBnieHviem nepep KnanaHom (B obpaTtHom Tpybonposoae
TENNOBOW CETU UM CO3AaBaeMOe NOAMMTOYHbIM HAaCOCOM).
Mpwn ncnonb3oBaHMM CONEHOMAHOrO KnanaHa Tuna EV200B
C CepBONPUBOLOM Nepenaj AaBfieHnA Ha Hem JosKeH ObiTb
He meHee 0,3 6ap.

[pumepsl

OnpepneneHune pacyeTHbIX NapameTpPoB 1 NocefoBaTesb-
HOCTb BblOOpa perynmpyoLwmx KanaHos NpouIloCTPUpoBa-
Hbl B MPUBELEHHbIX H/Xe Npumepax.

Mpumep 1
Mopo6patb perynupytowmin knanaH tuna VFM2 npu cne-

OYIOLWKMX YyCNOBUAX:

> KJlanaH ycTaHaBfiMBaeTcA Ha obpaTHOM TpybonpoBoae no-
CJle TenIoNCnosb3yloLLen YyCTaHOBKN;

> TEMIOHOCUTENIb — BOAA C TeMMNepaTypon B 06paTHOM Tpy-
6onposoge: T, =70 °C;

» noTepu AaBsieHVA B TEMIOMCMNOIb3YyIoLie ycTaHOBKe (B Ten-
noobmeHHuke): AP, = 0,3 6ap;

> PacYeTHbIN PAacxoA TensioHocuTens: G, =11 m3/u.

PeweHue
1. PacueTHblln nepenaj AaBneHVA Ha KnanaHe 13 ycioBua

AP, > 0,5AP,,, 7. e. AP, > AP, MPUH/MAETCA PAaBHbIM:

AP, =AP,,=0,3 6ap.
2. PaccunTbiBaeTca Tpebyemasn nponyckHas cnocobHOCTb
KnanaHa no ¢opmyne (6):

_12-1
Vo3

3. /3 TexHmnyeckoro Katasnora [11] Bbibupaetca knanaH VFM2
DN 50 c K, = 25 m3/u (6nuvkanwmnin 6onblumi K K,).

K, =24 M3/u.

4.TlpoBepkKa KamnaHa Ha LyMoobpa3oBaHvie Mpomn3BoLMTCA
no ¢opmyne (9)

V=11-(18,8/50)> = 1,56 m/c.

[na UTTT ckopocTb TennoHocUTenAa JonycTma, KnanaH
nopo6paH BepHo.
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lNpumep 2
BbibpaTb perynupytowmin knanad VFM2 ana ueHTpanb-
Horo TennioBoro nyHkTa (LITIM) npw cnepyowmx MCXOAHbIX
OaHHbIX:
» TennoHocuTeNb — BoAa ¢ Temnepatypoi: T; = 150 °C,
1 flaBNEeHNEM HacbIWeHHbIX napos: P,,,. = 3,86 6ap (13 npu-
noxeHus 4);
> 136bITOYHOE faBneHVe TENOHOCUTENA Nepes KnanaHoM:
P, =7 6ap;
> npefBapuTeNnbHO 3aflaHHbIV Nepenag AaBneHusa Ha perynu-
pytowem KnanaHe: AP, , = 1,2 6ap;
> pacyeTHbIN pacxop TennoHocutens: G, = 40 M3/u.

Pewerue
1. PaccunTbiBaeTca Tpebyemas NponyckHasa CnocobHOCTb
KnanaHa no ¢opmyrne (6):

1,2-40

v \/1,_2

2. 13 TexHnyeckoro Katanora [11] npeasaputenbHo Bbibnpa-
etcs knanaH VFM2 DN 65 ¢ K, = 63 M3/u 1 ¢ KoadpduuymeHTom
Hayana KaButauyum Z = 0,45.

K =43,8, M*/u.

3. Mo popmyne (8) paccunTtbiBaeTcA NpefenbHO JOMYCTUMbIA
nepenag [AaBneHns Ha KianaHe:

APPeA=0,45 - (7 - 3,86) = 1,41 6ap.

4.TlpoBepKa KnanaHa Ha Wwymoo6pa3oBaHyie NPOV3BOAUTCA
no ¢opmyne (9):

V=40-(18,8/65)? = 3,3 m/c.
Ona LTI ckopocTb TennoHocuTena gonyctuma.

5. BbibupaeTtca knanaH VFM2 DN 65 c K, = 65 M3/4 11 ¢ K03 -
durumeHTOM Hauana KaBuTtauum Z = 0,45.

lMpumep 3

Mopgobpath perynupyoLme KnanaHbl U KnanaH perynaro-
pa nepenaja AaBneHnA AnA TEN0BOro NyHKTa, CXema KOTo-
poro npvBefeHa Ha Puc. 61.

VcxoOHele daHHble

» TennoHocuTeNb — BOAQ, MOAABaeMas 13 3aKPbITOW CUCTe-
Mbl TEMNIOCHAOXEHWS MO TeMNepaTypHOMY rpaduKy ¢ «neT-
Hewnx» cpe3skon anAa NBC.

» PacueTHas Temnepatypa TenjoHOCUTENS B TEMJIOBON CETU:
T,=150°CuT,=75°C. Temnepatypa B TOUKE «13/IOMa»
rpaduka: T;=70°CunT,=40"°C.

» /136bITOuHOE AaBneHre B TPy6ONPOBOAAX TEMIOBOW CETU:

nopatowem: P, =7 6ap,
ob6paTHom: P, =5 6ap.
» Pacnonaraembin nepnag gasneHuna Ha UTTT:
APy =P, -P,=7-5=26ap.
» PacueTHad Tennosas Harpyska:
Ha otonneHune: Qg = 1200 kBT,
Ha [BC: Qrgc = 764 KBT.
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MBC2| APromc, =026ap By Q=764 kBT
Knanan IBC
//__:
S
— ; = »
T,=150°C Pna1 1 P, Knanan CO 5
T/=70°C ! = Imm
P, =7 6ap 1
I
- = Pk Q, = 1200 kBT
T,=75°C
Tz': 40°C AP, ,=0,36ap
P,=5 6ap
AP, e, = 0,3 6ap TR t
| I,
Puc.61. Cxema TennoBoro nyHKTa (K npumepy 3)
» MoTepA faBneHus: - ANA oTonneHna:

B TenyioobmeHHuKe otorieHns: APrq o= 0,3 6ap, 12-137

B NepBoil cTyneHu sogonogorpesatens BC (no K, = 174' =139 ™m/y;

rpetowen Boge): AP+qrscr = 0,3 6ap, v

BO BTOPOW cTyneHu sogonogorpesatens [BC (no -anaBC:

rpetowen Boae): AP1qrpco = 0,2 6ap. 219

v T 17,9 m3/u.

PeweHue
1. PacueTHblIn pacxog yepes perynmpyowmin KnanaH cuctembl
oTonJIeHMA paccumTbiBaeTcA no popmyne (7):

Gor= 0,86 Qo /(T; - T,) = 0,86 - 1200/(150 — 75) = 13,7 m3/u.

2. PacueTHbIn pacxop yepes perynmpyowmi KnanaH cuctembl
BC:
Grgc= 0,86 Qrgc /(T7 = T5) = 0,86 - 764/(70 — 40) = 21,9 M3/u.

YTOUHUTb pacxog G,y MOXXHO MOC/e pacyeTa Tenioo6-
MeHHwuKa BC.

3. PacyeTHbI pacxof Yyepes KnanaH perynatopa nepenaga
nasnenus PMAT gna cuctem otonnenua n NBC:

Gpnpr = Gor + Grge = 13,7 +21,9=35,6 M3/4.
4.ToTepwn faBNeHUA Ha PerynmpyoLmx KnarnaHax paccumTbl-
BaloTCA no dopmyne:

- ANA OTOMJIEHUS:
APy o= APyrn — AProco — AProrgc1 =2-0,3-0,3=1,4 6ap;
-pnaBC:

APy rgc = APy = AProrpe = AProrgci =2-0,2-0,3=1,5 6ap.

5. Tpebyemas NponyckHaA CNOCOBHOCTb Perynunpyowmx Kna-
naHoB onpepaenseTca no popmyne (2):

2021

KoadodunumeHT 3anaca 1,2 gna cuctem NBC Heob6xoaMmo npo-
BEPATb, Tak Kak B OCHOBHOM B cucTtemax 'BC goctatouHo 3a-
naca npu pacuete yacoBbix pacxogos BC. B naHHoM npume-
pe 3anac He UCNonb3yeTcA.

6. MpuHMaem cnepyiolme perynpytowme KnanaHbi:
- pns otonneHns — VFM DN =32 mm c K, =16 M3/unZ=0,5;
-pnsa TBC — VFM2 DN =40 mm c K, =25m3/unZ=0,5.

7. Mo dopmyne (8) paccunTtbiBaem npefenbHO JONYCTUMbIIA
nepenag fgaBneHua Ha knanaHax 'BC n otonneHuns:

APTPeA=0,5 (7 - 3,86) = 1,57 6ap,

rae P,... = 3,86 6ap — AaBrieHne HacblLeHHbIX NapoB Npu
Temnepatype 150 °C (13 npunoxeHusa 4).

3HaveHvie nepenaga Aasnenusa AP 6onbue, uem AP,
3HauWT, KnanaH ¢ KoapduureHTom Z = 0,5 cnocobeH note-
pATb «Ha cebe» Heobxoanmoe faBnieHne 6e3 BO3HMKHOBEHUS
KaBuTaumu. Ho Heo6X0AMMO NPOBEPUTHL CKOPOCTb BO BXOA-
HOM ceyeHuu.

8. MpoBepkKa KnanaHa Ha Wwymoobpa3oBaHue NPon3BOANTCA
no ¢opmyrne (9):

- pns oTonneHns — Vo = 13,7 - (18,8/32)2 = 4,7 m/c;

- pnsi TBC — Vg = 21,9 - (18,8/40)? = 4,8 m/c.

Ncxopa n3 orpannuenna gna UTI no ckopocTu aBuxe-
HWA TENJIOHOCUTENA BO BXOQHOM CeYEeHUM KanaHa B Anana-
30He oT 1,5 fo 3,5 M/c HeobxoaMMo cenaTb nepepacyeT Kna-
naHa v yBenuuuTb jmameTp:

RB.00.H10.50
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- pns oTonneHns — Vo = 13,7 - (18,8/40)* = 3 M/c;
- ans TBC — Vg = 21,9 - (18,8/50)? = 3 m/c.

9. Mo ntoram nepepacyeTta NpMHMMaeM cegytoLmne perynm-
pytoLyme KnanaHbi:

- ansa otonneHna — VFM DN =40 mm c K, =25 M3/un Z=0,5;
- pns FBC — VFM2 DN =50 mm c K, =40 M3/un Z=0,5.

10. Mo utoram nepecyerta perynpyowmx KnanaHos Heo6xo-
VMO NepecynTaTb NOTEPY AABIEHNSA HA MOJTHOCTbIO OTKPbI-
TbIX KnanaHax:

- pns otonneHns — AP, , = (13,7/25)* = 0,3 6ap;

- ana FBC — AP, rgc = (21,9/40)? = 0,3 6ap.

11. Nepenapbl AaBneHNa Ha perynatopax nepenaga jasne-
HVA ONpeAenATCcA cnefyioLwyMm 06pasom.

[ina onpepeneHna nepenaja AaBeHNA Ha perynnpyto-
wem KnanaHe APppp; HEO6XOAVMO BbIABUTH CaMbili 3arpyeH-
HbIli KOHTYP B UTT. insA 3TOoro Heo6xoAMmo onpenenutb, B
KaKoM U3 KOHTYpOB OyflyT HanbobLune noTepu faBneHuns:

APy oyryprec = AProreca + APy rec + AProreci =
=0,2+0,3+0,3=0,86ap,

AP, oyryp co = APy co + APro co + APro i =
=0,3+0,3+0,3=0,9 6ap.

MakcmmanbHble noTepu faBneHnsa GyayT B KOHTYype Ha-
rpeBa cnctembl otonneHus. Torga notepu gasneHua Ha Pl
6ynyT paBHbI:

APPnﬂJ = APIATFI - APKOHTyp co= 2-09=11 6ap

12. Tpebyeman nponyckHas cnocobHocTb PMAT paccunTbiBa-
eTca ana otonneHua no ¢opmyne (2):

_1,2-356
YA
KoadduumenT 3anaca 1,2 pna cuctem N'BC Heobxoanmo

npoBepsATb, Tak Kak B OCHOBHOM B cuctemax 'BC goctaTtouHo
3aMacoB Npu pacyeTe YacoBbix pacxogos BC.

= 40,7 m3/u.

13. MprHMMaem cnegytowmii perynupytowmn knanad VFG22
DN =65 mm c K, =60 m3>/4,Z=0,5.

14. Mo popmyne (8) paccuntbiBaem npenesibHO AOMYCTH-
MblI Nepenag AaBneHna Ha KnanaHe perynatopa nepenaga
OaBneHus

APPeR=0,5 (7 - 3,86) = 1,57 Gap,

roe P, = 3,86 6ap — faBneHme HacblLWeHHbIX NapoB Npu
TemnepaType 150 °C (13 npunoxeHusa 4).

3HaueHVe Nepenaaa AaBrieHNs Ha KnanaHe perynsartopa
APZReA 6onblue, yem APpppq, 3HAUNT, KnanaH ¢ KoadpduLeH-
ToM Z > 0,5 cnocobeH notepsATb «Ha cebe» Heobxoanmoe
ZaBneHne 6e3 BO3HVKHOBEHMSA KaBuTauuu. Ho Heo6xoarmo
NpoBepPUTb CKOPOCTb BO BXOAHOM CeYEHUMU.

B cnyyae, ecnu npepenbHO AONYCTUMbIN Nepenag Aasie-
HUSI MEHbLLE OCTAaTOYHOTO [1aBNIEHMS, KOTOPOEe Heo6XxoaArMO

RB.00.H10.50

NoracuTb Ha perynsaTope, Toraa eCTb HECKOIbKO BapuaHTOB
pelueHus: 1) MICNONb30BaTb LOMONHUTENbHBIN PerynaTop
«po cebs» Ha obpaTHOM TpybonpoBofe; 2) yCTaHOBUTb 10-
NOSIHUTENIbHO PErynaTop «nocsne ceba» Ha NoAaloLEM TPY-
60NpoBOAE, a perynATop nepenaja AaBieHns NePeHecT Ha
06paTHbIN TPY6OMNPOBOA; 3) NepeHecT perynaTop nepenaga
[aBnieHns Ha obpaTHbIN Tpybonposog.

15. MpoBepkKa KnanaHa Ha LWymoobpa3oBaHne NPOV3BOANTCA
no ¢opmyne (9):

Ve = 35,6 - (18,8/65)2 = 2,98 m/c.

CKOpOCTb ABUXKEHWA TENTOHOCUTENA BO BXOJHOM Ceye-
HUW KNanaHa perynAatopa AasneHna nonagaeT B AMana3oH oT
1,5 po 3,5 m/c pna UTM, 3HauuT, KnanaH BbIbpaH BepHo.

16. Mo ntoram pacyeta npuHnmaem knanaH VFG22
DN =65 mm c K, = 60 m*/u, Z=0,5.

17. Heo6xo,L1|/|M0 paccynTaTb NOTEPU AaBNEHNA Ha NONTHO-
CTblO OTKPbITOM KJlanaHe:

APpny = (35,6/60)% = 0,35 Gap.

18. ina nogaepaHnA NOCTOAHHOrO Nepenaja faBneHuns pe-
rynaTopy npsiMoro JercTeus Tpebyetcs MeMOpaHHbIli GJI0K.
BaxxHO, UTOObI HacTpoliKa Nepenaga AaB/ieHNA HaXoAUIachb B
[vanasoHe perynMpoBaHusa MembpaHHoro 651oka. Bbibop Ha-
CTPONKM NPOV3BOAUTCA UCXOAA U3 NOTEPU AABNEHNA MaKCU-
ManbHO 3arpy»keHHoro KoHTypa. CornacHo nyHkTy 11 pacue-
Ta — 370 AP, g1y co = 0,91 6ap. COOTBETCTBEHHO, 113 KaTasiora
«ngpaBnnyeckne perynatopbl TemnepaTtypbl, 4aBNEHNA 1
pacxopa» anAa knanaHa VFG22 DN65 nogbrpaem membpaH-
HbIn 610K AFP2 (0,5-1,5) 6ap. Hactporika AP,,,.. = 0,91 6ap.

19. [poBepKa perynupyoLmx KnanaHos Ha otonneHune (Aqo)
1 TBC (Argc) Ha aBTOpPUTET perynmpyoLwmx ycTponcTs npouns-
BOAUTCA No popmyne:

Aco = DPy;, co/(APpy co + AProco + AProrgci) =
=0,3/(0,3+0,3+0,3)=0,33,

Argc = APy rpc/ (AP rac + APro rpcy + APro rgcr) =
=0,3/(0,3+0,2+0,3)=0,38.

ABTOpPUTET perynmpymroLero KnamnaHa BnmaeT Ha XxapakTe-
PUCTUKY perynMpoBaHusa KnanaHa. Yem meHbLlue aBTopuTeT
KnanaHa, TeM Xy»Ke XapakTepucTuKa.

Pecypc KnanaHa Tak»e CH/XaeTca B Clyyae C HA3KUM aB-
TopuTeToM. B ngeane aBToputeT perynnpyowmx yctponcTs
JonxeH 6bITb paBeH 1. B gaHHOM NprMepe 3HayeHve aBTopu-
TeTa HUXe peKoMeHAoBaHHbIx 0,5. [loaToMy pekomeHayeTca
YCTaHOBWTb OTAENbHbIV PerynaTop nepenaga AaseHus Ha
Kaxgyto cuctemy B coctase VT (nprmep 4) unu kombrHmpo-
BaHHble perynupyoLire KnanaHbl Ha Kaxayto cuctemy (mpu-
mep 5).

2021
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KnanaH FB.‘C MBC2 | BProrgc, =026ap By Qrc =764 KBT
1
1 R
AN /’"* 9 :
PNAT R
- - <l ®
T,=150°C P, PMA2 Kn.CO .
T,/=70°C a I]IIII]
P, =76ap
- Pk Q, = 1200 kBT
T,=75°C
Tz': 40°C AP, =0,36ap
P,=5 6ap
AP g, = 0,3 6ap Liseh

Puc. 62. Cxema TennoBoro nyHKTa (K npumvepy 4)

lMpumep 4

Bbi6paTb perynvpyiowme KnanaHbl C 31€KTPONPUBOAOM
1 KnanaHbl perynaTopos rnepenaaa fjaBneHna ansa Tensiosoro
NyHKTa, CXeMa KOTOporo npusefeHa Ha Puc. 62.

VicxoOHble OaHHble

» TennoHocuTenb — BOAa, MOAABaeMas 13 3aKPbITON CMCTe-
Mbl TEMNIOCHAGXXEHUA NO TeMnepaTypHOMY rpaduky c «net-
Helny cpeskon gna NBC.

» PacueTHaa TemnepaTtypa TeNNOHOCUTENA B TEMNSIOBON CETU:
T,=150°CuT,=75"°C. Temnepatypa B TOUKE 13/IOMa»
rpaduka:T,"=70°CnT,' =40 °C.

» /136bITOUHOE JaBneHMe B TpyOONpoBOAax TEMIOBON CeTU:

nogatowem: P, =7 6ap,
obpaTtHoM: P, =5 6ap.
» Pacnonaraembin nepnag gasnexnus Ha UTM:
APy =P, -P,=7-5=26ap.
» PacueTHaA Tennosas Harpyska:
Ha oTonneHune: Qy = 1200 KB,
Ha MBC: Qrgc = 764 KBT.

» MMoTepw paBneHus:

B TeMn006MeHHMKe oTonneHus: APy o = 0,3 6ap,
B nepBou cTyneHn sogonogorpesartena BC (no
rpetowen Boge): AP1qrscr = 0,3 6ap,

BO BTOpOW CTyneHun Bogonogorpesatensa BC (no
rpetowent Boae): AP1qrgc> = 0,2 6ap.

PeweHue
1. PacueTHbIn pacxog yepes perynupyowmi KnanaH B ysne
NPUroTOBMIEHWA TENIOHOCUTENA AN1A CUCTEMbI OTOMMIEHNA
paccunTbiBaeTca no dopmyne (7):

Gor=0,86 - Qu/(T, - T,) = 0,86 - 1200/(150 - 75) = 13,7 m3/u.
2. PacueTHbI pacxog vepes perynupytowmin knanaH MBC:

Grac = 0,86 - Qrpc/(T,’ = T,) = 0,86 - 764/(70 — 40) = 21,9 M¥/u.

YTOUHUTb pacxog G,y MOXXHO MOC/e pacyeTa Teniooo-
MeHHwuKa BC.

2021
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3. MoTepu gaBneHVsa Ha perynnpyowmnx KnanaHax paccumTbl-
BatoTCA ncxona us dopmyn:
- A OTOMMeHuns:

AP,y co=APyrn = AProco = AProrpc1 =2 -0,3-0,3 = 1,4 6ap;
-ana BC:
APy rec = APy — AProrpe; — AProrser =2 -0,2-0,3 = 1,5 6ap.
4. Tpebyemas nponyckHas CNOCOOHOCTb PerynmpyoLmx Kna-

MaHOB paccumTbiBaeTcA no Gopmyne (2):
- NS OTOMJIeHnsA:

_1,2-137

v T2 =139 m/y;
-ana BC:
K, = £= 17,9 M3/ u.
J1,5

KoapdpuumeHT 3anaca 1,2 ana cuctem NBC Heobxoanmo
NpoBepATb, TaK Kak B OCHOBHOM B cucTeMax BC gocTtaTouHo
3anaca npu pacyeTe YacoBblx pacxogos [BC. B gaHHOM npu-
Mepe 3anac He NCMosb3yeTcA.

5. MprHumaem cnegyoLme perynupyolime KianaHbl:
- ansa otonneHna VFM DN =32 mm c K, =16 M*/un Z=0,5;
-pnsa FBCVFM2DN =40 mm c K, =25m3/unZ=0,5;

6. Mo popmyne (8) paccuntbiBaem npepesibHO AOMYCTUMbIN
nepenag fasneHua Ha knanaHax NBC n otonneHus:

APZPeA = 0,5 (7 - 3,86) = 1,57 6ap,

roe P, = 3,86 6ap — paBneHue HacblWeHHbIX NapoB npu
Temnepatype 150 °C (13 npunoxeHua 4).

3HaueHue nepenaga AasneHna APIReA 6onblue, yem AP
3HaYWT, KnanaH ¢ KoapouumeHtTom Z = 0,5 cnocobeH note-
pATb Ha cebe HeobxoMMoOe faBrneHne 6e3 BOSHUKHOBEHMsA

pKs
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KaBuTaumm. Ho Heo6XoAMMO NPOBEPUTHL CKOPOCTb BO BXOA-
HOM CeYEeHUN.

7. MpoBepkKa KnanaHa Ha lWymoobpa3oBaHvie Npon3BoanTCA
no ¢opmyne (9):

- ansa otonnenna Vo = 13,7 - (18,8/32)% = 4,7 m/c;

-anaMBC Vg = 21,9 (18,8/40)2 = 4,8 m/c.

Ncxopa n3 orpaHnuerna gna UTI no ckopocTu gBuxe-
HUWA TEMNIOHOCUTENA BO BXOAHOM CEYEHUN KnanaHa B guana-
30He oT 1,5 fo 3 M/c Heo6xo0AMMO caenaTb NepepacyeT Kna-
naHa v yBenmunTb ero gnameTp:

- ansa otonnenna Vo = 13,7 - (18,8/40)% = 3 m/c;
-ana MBC Vg = 21,9 - (18,8/50)? = 3 m/c.

8.To utoram nepepacyera NpUHNUMaeMm cregytoLue perynm-
pytoLime KnanaHbi:

- pns otonneHns VFM DN = 40 mm c K, = 25 M3/un Z=0,5;
-anaMBCVFM2DN =50 mMm c K, =40 m3/umnZ=0,5.

9. Mo ntoram nepecyeTa perynmpyrowmnx KnarnaHoB Heobxo-
ANMO nepecynTaTb NOTepPU AaBeHNA Ha NMOJIHOCTbIO OTKPbI-
TbIX KNnarnaHax:
- ONnAa oTonneHunA:

APKH.CO = (13:7/25)2 =0,3 6ap;
-ona BC:

APKH. rBC — (21:9/40)2 =0,3 6ap

10. ina onpepeneHna notepb AaBNeHUA Ha perynatopax Aas-
nenna APppg; 1 APppy, BOCMONb3yemca Gpopmynamum:

APpngy = APyrn = (APro ey + APy rac + AProrper) =
=2-(0,2+0,3+0,3)=1,26ap;

APpppy = APy = (AP, co + AP1o co + AProrper) =
=2-(0,3+0,3+0,3)=1,1 6ap.

11. Tpebyemasn nponyckHasa cnocobHocTb PMA1 n PMA2 pac-
cumTbiBaeTcA no dopmyne (2):

-pna BC:
21,9 3,
Kv(pn,ql): T =20 m°/y;
- ONA OTOMeHnsA:
1,2-13,7 3
Kvipnan= ol 15,7 m3/u.,

KoadduumenT 3anaca 1,2 pna cuctem N'BC Heobxoanmo
npoBepsATb, Tak Kak B OCHOBHOM B cuctemax 'BC goctaTtouHo
3aMacoB Npu pacyeTe YacoBbix pacxogos BC.

12. MprHMMaem cnegyioLme perynatopbl AaBNeHNA:

- pns TBC knanaH DPR DN =40 mm ¢ K, = 20 M3/4, Z=0,5;

- pnsi otorneHns knanad DPR DN =40 mm ¢ K, = 20 m3/y,
Z=0,5.

RB.00.H10.50

13. Mo popmyne (8) paccuntbiBaem npenesibHO AOMYCTUMBIN
nepenag gasneHua Ha knanaHax /BC n otonnexua

APTPeA=0,5 (7 - 3,86) = 1,57 6ap,

rae P,.. = 3,86 6ap — AaBrieHMe HacblLeHHbIX MapoB Npw
Temnepatype 150 °C (13 npunoxeHus 4).

3HaueHVe Nepenaja faBNeHVA Ha KanaHe perynatopa
APRRA 6onblue, Yem APpppy 1 APppp,, 3HAUMT, KNanaH ¢ Koa¢-
duumeHTom Z = 0,5 cnocobeH notepsiTb «Ha cebe» Heobxoan-
Moe fiaBneHune. Ho Heo6xoaNMOo NPoBEPUTbL CKOPOCTb TEMo-
HOCUTesA BO BXOJHOM CEYEHUN.

[na ymeHblUeHUs KaBUTauun 1 yBenmnYeHUs npeaenbHo
[onycTMMOro nepenaga faBfieHnA Ha KNlanaHe pekoMeHayeT-
CA NepeHecTU KanaH Ha 06paTHbIN TPyOOoNpPOBOS C MeHbLUEN
TemnepaTypon TennoHocuTens.

14. MpoBepKa KnanaHa Ha WymMmoobpa3oBaHie MPOVN3BOAUTCA
no ¢opmyne (9):

Venm = 21,9 - (18,8/40)% = 4,8 m/c;
Vengz = 13,7 - (18,8/40)* = 3,02 m/c.

Ncxopa n3 orpannuenns ana UTI no ckopocTur aBuxe-
HWA TENJIOHOCUTENS BO BXOAHOM CeYeHnM KnanaHa B Aunana-
30He oT 1,5 fo 3,5 m/c Heob6xoaUMO caenaTb NepepacyeT Kna-
naHa n nogobpatb Ha AnameTp 6osblue

Verg = 21,9 - (18,8/50)2 = 3,1 m/c.

15. Mo ntoram nepepacueta BbibMpaem knanaH DPR
DN =50 mm c K, =25 M*/u,Z=0,5.

16. Mo uToram nepecyeTta perynmpyowmx KianaHoB Heo6xo-
OVIMO nepecynTaTb NOTepy faBfieHNA Ha MONHOCTbIO OTKPbI-
TOM KNlanaHe:

APpppy = (21,9/25) = 0,77 6ap;
APpy, = (13,7/20) = 0,47 6ap.

17. InAa nogaepaHnA NOCTOAHHOrO nepenaga AaBfeHnsa pe-
rynaTopy npamoro fencTauna Tpebyetca MeMbpaHHbI 6510K.
OpnHako knanaH DPR sBnsieTca MOHOG/I0UYHBIM 1 B CBOEM CO-
CTaBe yXe MMeeT MeMOpPaHHbI 610K.

[nsa Bbi6opa membpaHHoro 6rnoka DPR Heobxoaumo
3HaTb Nepenagbl AaBNeHNA perynupyemoro yyactka. B faH-
HOM Ciyyae nepenagbl JaBJIEHVA PErYNPYEMOro yyacTka
6ynyT paBHbl notepAm fasneHuns AP, rgc U AP, co.

Torpa BbiGMpaem cnepyiolne perynatopbl nepenaga
[aBneHus:

- ansa TBC DPR DN = 50 mm ¢ K, = 25 mM3/4, Z = 0,5, 0,2-1 6ap;
- ansa otonneHns DPR DN =40 mm c K, = 20 M3/u, Z = 0,5,
0,2-1 6ap.

18. ABTOpUTET perynmpyioLmx knanaHos (A) B JaHHOM CJly-
yae OyfeT paBeH 1, Tak KaK KaxkAbl perynvpyowmnii KnanaH
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MBC2| AProrc, =03 6ap By Q=400 kBT
— »
T, =150°C P, % .
T, '=70°C 8 Imm
P, =66ap
- Pk Q,=1100 kBT
T,=70°C
T=40°C
P,=46ap
AP 4 g, = 0,3 6ap rec t
L

Puc. 63. Cxema TennoBoro nyHKTa (K npumepy 5)

06BA3aH UMNYNbCHbIMK TPY6Kamuy perynatopa nepenaga
AaBneHus.

B nocnepHee rogpbl HabnogaeTca TeHAEHUMA NpYMeHe-
HMA KOMOVHPOBaHHbIX K/lanaHOB, KOTOpble coyeTaloT B cebe
PMNA v PK. Mon6op KOMOUHMPOBaHHbIX PErynmpyoLwmx Kna-
naHoB NpuBefeH B npumMepe 5.

lMpumep 5
BblbpaTb KOMOVHMPOBaHHbIE KnanaHbl 4151 TENI0BOro
NYyHKTa, CXeémMa KOTOpOoro npmneeieHa Ha Puc. 63.

VcxoOHble OaHHble

» TennoHocutenb — BOAa, MOfaBaemas 13 3aKpbITON cucTe-
Mbl TEMNIOCHAGXKEHUA N0 TeMMepaTypHOMY rpaduKy C «neT-
Hel» cpeskown anda IBC.

» PacueTHasA Temnepatypa TEMNOHOCUTENA B TEMNIOBOW CETU:
T,=150°CuT,=70°C. Temnepatypa B TOUKE «13/10Ma»
rpaduka: T,"=70°CnT, =40 °C.

» /136bITOUHOE faBneHne B TpybONpoBoAax TENIOBON ceTu:

nopatowem: P, =7 6ap,
obpartHom: P, =5 6ap.

» PacueTHas Tennosas Harpyska:

Ha otonneHue: Qy = 1100 KBr,
Ha MBC: Qrgc = 400 KBT.

» MoTepA faBneHus:

BO Bcell cucteme otonneHus: APrq o = 0,5 6ap, 3
KOTOpPbIX

- B NepBou cTyneHn Bogonogorpesatena BC (no
rpetowent Boae): AP1qrgc; = 0,3 6ap,

- BO BTOpoW cTyneHun Bogonogorpesatend BC (no
rpetowen Boge): APrgrge; = 0,3 6ap.

PeweHue

1. PacueTHbIn pacxof yepes perynupyowmnin KnanaH B ysne

NPUroTOBMIEHNA TEMIOHOCUTENA ANA CMCTEMbI OTOMIEHNA

paccunTbiBaeTcs no popmyrne (7):

Gor = 0,86 - Qu/(T, = T,) = 0,86 - 1100/(150 — 70) = 11,8 M3/u.

2021

2. PacyeTHbI pacxof yepes perynupytowmii knanaH NBC:
Grpc = 0,86 - Qrpc/(T{' = T,') = 0,86 - 400/(70 - 40) = 11,46 m3/u.

YTouHUTb pacxof Grgc MOXKHO NOCsie pacyeTa Tennoo6-
MeHHuKa BC.
3. Micxopa 13 NMony4eHHOro pacxoga nogbupaem KOM6UHMPO-
BaHHbIV KnanaH:
- Ha oTonneHne AVQM DN 50 mm ¢ gnanasoHom pacxofa
ot 0,8 1o 14 M3/u ana dnaHuesoit Bepcum n K, = 25 m3/u,
AP, =0,2 6ap;
- Ha 'BC AVQM DN 50 mm ¢ frana3oHom pacxoga oT
0,8 go 14 M*/u gna dnaHuesomn sepcun u K, = 25 m3/y,
APLs=0,2 6ap.

YcnosHbi npoxof DN, mm 40 50
MponyckHas cnocobHocTb K., M3/u 16/20 20/25
[nanasoH HacTporKK pacxofa Qs 038 0.8
npu GUKCMPOBaHHOM Nepenage

[laBleHnA Ha perynaTope

AP, = 0,2 6ap, m/u Quac | 10,5/12 12/14
MurHMManbHbIV Nepenag AaBneHnsa Ha 0,8/0.6 0,8/0.6
knanaHe ana Q,.., 6ap

4. Vicxopn u3 nofobpaHHbIX KNanaHoB paccumtbiBaem GakTu-
yecKre NoTepy AaBeHUs Ha MOSTHOCTbIO OTKPLITOM KOM6U-
HVMPOBaHHOM KnanaHe no popmyse

APpyqm = AP + APy,
- ANA KnanaHa Ha otonnexue AP, = (G/Kys)* = (11,8/25)* =
= 0,22 6ap, APpyqu = AP, + AP, = 0,22 + 0,2 = 0,42 6ap;
- AnA KnanaHa Ha IBC AP, = (G/Kys)? = (11,46/25)* = 0,21 6ap,
DPrrqm = AP, + AP, = 0,21 + 0,2=0,41 Gap.

5.Tlo nToram pacyeToB KanaHoB HEOOXOAMMO NPOBECTU
npoBepKy KanaHoB Ha KaBuUTauuio no popmyne (8):

APPA=0,5 (7 - 3,86) = 1,57 Gap,
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roe P, = 3,86 6ap — faBneHne HacblLWeHHbIX MAPOB Npu
TemnepaType 150 °C (13 npunoxeHusa 4).

MpenenbHo gonycTMoe aaBneHune APReA 6onblue, yem
OCTaTOYHOe fjaBfieHne OT pacnonaraemoro Hanopa AP, =
=APyp = AProc0=2-0,5=1,5 6ap. Ecnm octatouHoe faB-
neHve 6ygeT 605blue, peKOMEHAYETCA YCTaHOBUTb JOMOI-
HUTENbHO PerynaTop AaBeHns «nocse cebsa» Ha nogatoLlem
Tpy6onposope Ha BBoae B UTT, uTobbl CHU3NTb N36bITOUHOE
OaBneHue.

6. lpoBepKa KnanaHa Ha Wymoobpa3oBaHue He TpebyeTcs,
TaK Kak B 3aBOACKMX HAaCTPOWKax NpeayCcMOTPEHO OrpaHunye-
HVe CKOPOCTH.
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[ TpynoxeHunA

[MprnoxeHve 1.

YcnoBHble 0603HaYeHKA

0O603HauyeHne O603HaueHne
ycTpoicTBa yCTpoOncTBa
1 —T,(T,) Mopatowwuii Tpy6onpPoBOs CMCTEMbI 18 Briok ECA 30
TEnNoCHabXeHVA N OTOMNEHNA
O6paTHbIN Tpybonposoa 19 g TemnepaTtypHbIii gatumnk Pt1000
2 — T,(T,) CUCTeMbl TeNIOCHabXeHNsA
1 oTONNeHNA
20 <P> [atuunk nnun pene gaBneHus
3 — TX TpybonpoBog XonoaHOM BOAbI
21 — Pene nepenapa pasnexHni
4 T Tpy6onpoBop ropsveii Bogbl
22 .ﬂ; CurHanbHoe yCcTponcTBo
5 I LnpkynsauunoHHbI Tpybonposog
23 — KHonKa (pene) curHanvsaumm
0 BHelUHel aBapun
6 CKopOCTHOW BofonoaorpesaTenb
24 I% MpoxopaHoi (BYXX0[0BOW) perynupy-
IOLLNIA KNanaH ¢ 91eKTPonpuUBOAOM
25 l% TpexxoaoBou perynmpyowmnn KnanaH
7 EMKOCTHbI BofiornoporpesaTtesb C 3N1EKTPONPUBOLOM
26 ; Perynatop paeneHua (nepenaga
[aBneHunin) NPAMOro AencTena
8 PaclumputenbHbIn cocyq
Kom6UHMpPOBaHHbI perynvpyowmi
27 KnarnaH C 371eKTPONprBOAOM U
. BCTPOEHHbIM PErynAaTopom nepenaga
9 OtonuTenbHbii npréop JaBeHnsA NPAMOro AeiicTenA
10 PapnaTtopHbIii Tepmoperynatop o8 ConeHonaHbIN (3NeKTPOMarHUTHbIN)
KnanaH
3MeeBVK CUCTEMbI HaMoJIbHOro
1 oTonneHus 29 D DNeKTPOKOHTAKTHOE pene fAaBneHns
(npeccocTaT)
12 BeHTunAuMOHHaA ycTaHOBKa 30 @ Hacoc
Bbiumcnutens CTI 943.1 ,
13 TennocyeTuMKa Sonometer 2000 31 VLT YacToTHbIN NnpeobpaszosaTens VLT
14 Tepmonpeobpasosatenb 32 X 3anopHas apmatypa
TennocyeTumKa
33 % O6paTHbIN KnanaH
15 Pacxonomep SonoSensor 30 > P
ONEeKTPOHHbI perynatop 34 |>;q PyuHoit 6anaHCMPOBOYHbIN KnanaH
16 TemnepaTtypbl cepumn
ECL Comfort 110
35 @ CeTuatblii dunbTp
17 DNEeKTPOHHbIN perynatop temnepary-
pbi cepum ECL Comfort 210(310) 36 U ABGOHEHTCKII rpA3eBrK
2021 RB.00.H10.50
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[TpounoxkeHwne 2. Perynunpytolme KnanaHbl 1 aneKTpudecKine Npreobl,
pekomeHayemMble 419 NPUMEHEHNA B TeMOBbIX MyHKTax

MNpepenbHble CoueTaHue 3N1eKTPONPUBOAOB C PErynvpyLWUMN KnanaHamm pasnuyHbix anametpos (DN, mm)
pacyeTHble napameTpbl 1 pa3HbIX CNocoboB 1x CoeAMHEHNA ¢ TPy6onpoBoAOM
TennoHocuTens
PesbboBoe coefuHeHne” ®OnaHupbl
P, 6ap T,°C 15 | 20 25 32 40 50 15 20 25 32 40 50 65 80 | 100 125 | 150 | 200 | 250

MpoxofHbie (ABYXXOAOBbIE) perynupyoLye KnanaHbl 014 y3aa
memnepamyp mensioHocumesns 8 mensiogoti cemu u cucmeme (T¢; >Topr)

ynpasneHus cucmemot [BC unu omonumesbHoU (8eHMUAAYUOHHOU) cucmemoli npu pasauyuu

150
25

[ina cucmemel omonsneHus unu
8EHMUIAYUU:
VM2 + ARV152/AMV23

[na cucmemer BC:
VM2 + ARV153/AMV33

/[ina cucmemel omonneHus unu
8eHMUAAYUU:

VFM2+ARV152/AMV23 [ns cucmembl omonneHus, seHmunayuu unu BC:
VFM2 + AME 655 (658 SU/SD)?

[na cucmemeol MBC:

VFM2 + ARV153/AMV33

TpexxonoBble perynupytolve KnanaHbl 0714 y3/1a ynpdssieHus omonumesbHol (8eHMUAAYUOHHOU) cucmemoli o CMecumesibHbIM HACOCOM NPU paseHCmae pacyemHoixX
memnepamyp mensioHocumens 6 mensiosoti cemu u cucmeme (Tc; = To))

VF3 + AME 655?
130 VRG3 + AMV 435 VF3 + AMV 435
| VF3 + AMV 853
16 -
- VF3 + AME 6552
VF3 + agantep® + AMV 25
150 - - |VF3+AMV 853
25 - VFG33 + agantep® + AME 655 -

MpoxofHbie (ABYXXO[0OBble) KOMOUHMPOBAHHbBIE perynvpyoLme KnanaHbl 0114 y3aa ynpasneHus cucmemoli [BC unu omonumesbHol (8eHMUAAYUOHHOU) cucmemou
npu pasau4uu memnepamyp menjioHocumesns 8 mensiogou cemu u cucmeme (Te; >Tog);)

150

25

Jna cucmemol omonneHus
unu eeHmuayuu:
AVQM + ARV152/AMV23

[na cucmemel IBC:
AVQM + ARV153/AMV33

lna
cucmemel
omonsieHus,

seHmuayuu [1na cucmemsl omonneHus, seHmunayuu uau [BC:

Jna cucmemol omonsieHus unu
8eHMUIAYUU:
AVQM + ARV152/AMV23

[na cucmemer [BC:
AVQM + ARV153/AMV33

unu BC:
- AFQM6 +
AME 655
(658 SU/
sp)?

AFQM2 + AME 655 (658 SU/SD)?
AFQMP2 + AME 655 (658 SU/SD)?

! MpriseaeHHble B Tabnnue pe3bboBble KanaHbl PeKOMEHYeTCA NPUCOEANHATL K TPYOGONPOBOAY C MOMOLLbIO GUTHHIOB C KOHL@MM MO MPHBAPKY, 3aKasbieae-

MbIX OOMONMHNTESIBHO.

2 Mpuieoabl AME 655 1 AME 658 SU/SD MOryT ynpasisTbCs Kak aHaroroBbiM, Tak 1 TPeXMO3ULIMOHHbIM CUrHANIOM (MepeKiiouaemble).

3 Mprisog AMV 85 criefyeT NpYMEHATb TONbKO B Cllyuae 60MbLIOTO 33[iaHHOMO Nepena/a AasNeHnil Ha Karnaxe, KOTOPbI He MOXET ObiTb MPeoAoneH NPUBOAOM
AME 655 (npunoxenne 3).

4 Anantep npegHasHadeH Ans CoeVHEHUS KanaHa C NPYBOAOM 1 33Ka3blBAETCA OTAENbHO.

Mpu CTPOUTENBCTBE TEMOBbIX MYHKTOB B PaiOHax C CeMCMUYHOCTbIO 8—9 BanioB BHE 3aBUCUMOCTI OT NapameTPOB TEMAOHOCUTENA 1 AvaMeTpa TpybonpoBo-
NIOB [IO/KHbI MPUMEHATLCA TONBKO CTasbHble hnaHLUeBble KnanaHbl, He NPeACTaBieHHble B AaHHOM NocoOuv BCNEACTBUE VX Pefikoro npumeHeHus. CTanbHble
bnaHueBble knanaHbl npefacTasneHs 8 katanore [11].
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[TounoxeHwne 3. MakcmanbHO AONYCTUMblE Nepenabl AaBneH A Ha
PErynMPYIOLLMX KnanaHax B KOMOMHALIMM C SNeKTpUYecKMN NpYBOAAMM

PeAyKTOPH ble 3neKTpnyeckne npueoabl

TexHnuecKkme XxapakTepucTuKm ARV152 | AMV 23" ARV153 AMV 33" | AME 6552 ?g}g;ﬁg
HanpsxeHue nutaHna 230 B nepemMeHHoro Toka N v v V v V
MoTpebnaemas MOLWHOCTb, BT 2 7 7 12 16,1 35,7
Tpexno3nLMOHHbIV yNpaBAAoLLWIA CUrHa v V V v v v
AHanoroBbIN ynpasnAwLWmniA CUrHan - - - - AME AME
SaumTHas GyHKLNA - V - v - V
BRoK 13 ABYX KOHLEBbIX BblKatouaTenein’ Wnn Wnn Wnn Wnn BctpoeH BctpoeH
BRoK 13 ABYX KOHLIEBbIX BbIK/OYaTeNel ¢ noTeHuoMeTpom?® Nnun Nnn Wnun Nnn - -
Bpems nepemelLeHs WToKa Ha 1 MM, 15 15 3 3 3 unm 69 4vnm 69
Pa3BuBaemoe ycunue, H 450 450 450 450 2000 2000
Xop WwroKa, Mm 10 10 10 10 50 50

I'Ipoxongle (HByXXOﬂOBbIe) cefienbHble perynupylowme KnanaHbl
Cpepa Xon I'chonnoi:ﬁ:ﬂ MakcmmanbHO AONYCTMbIA Nepenag AaBieHunn Ha KnanaHe AP
Tun PN, 6ap T c DN, Mm m::l)h;(a, cnogoﬁéocn; Koo npeonoﬂesgemmﬁ SnerpMHgCiMM npueoaom, 6ap o
M>/4
15 S 0.25; ?é;z?bs; l 16 16 16 16
20 4 25 25 25 25
7 6,3 25 25 25 25
VM2 25 stnoaf 25 5 6,3 25 25 25 25
. 8 25 25 25 25
32 10 25 25 25 25
40 16 16 16 16 16
50 10 25 16 16 16 16
15 s 0,25;;,2;42;,22643; n 16 16 16 16
20 6,3 16 16 16 16
VEM2 25 stﬁlg, 25 7 10 16 16 16 16
32 16 16 16 16 16
40 10 25 16 16 16 16
50 40 16 16 16 16
65 30 63 16 16
80 34 100 16 16
100 160 16 16
VFM2 16 Boma, [ 125 40 250 16 16
150 400 10 10
200 630 10 10
250 0 900 10 10

! MpuBoA € 3aWMTHOM GyHKUMEN. [TPUMEHAETCA [1N1A 3aKPbITUA MPOXOAHONO KnanaHa npy 06eCTOUVBaHNN CUCTEMbI YNPaBIEHUS.

2)
3)
4)

2021

MpvBoa coeamHAeTcA ¢ knanaHom VFG 33 uepe3 A0NONHWUTENBHO 3aKa3blBaeMbll afanTep.
[lononHutenbHaa NPUHAANEXHOCTb.
[epeHacTpaviBaemas BENMUMHA.
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PeAyKTOpH ble aNleKTpu4veckne npnsobl

TexHUYecKre XxapakTepucTukm AMV 25" AMV 435 AME 6552 AMV 85

HanpsieHue nutaHmna 230 B nepemeHHOro Toka v V V V

MoTpebnaeman MOWHOCTb, BT 2 2 16,1 10,5
TPexXno3nUMOHHbBIN YNPaBAAIOWNIA CUrHAN v v Vnn v
AHanorosbI ynpasnaoLWnii CUrHan - - Wnn -
3awwmTHan GyHKUWA - - - -

BNoK U3 iBYX KOHLEBbIX BbIK/IOYaTenen’ Wnn BctpoeH BctpoeH Wnn

BRoK 13 ABYX KOHLIEBbIX BbIK/TIOYATENEN C NoTEHLoMeTpoM® Vinn - - Wnn
Bpems nepemelyeHna WToKa Ha 1 MM, 1 7,5 unm 159 3 vnn 69 8

Pa3susaemoe ycunve, H 1000 400 2000 5000
Xop wroka, Mm 15 20 50 40

TpexxofoBble cefesibHble perynmpyoLlyme KnanaHbl
c Xon YcnosHas
pepa, nponyckHas MakcumanbHO gonycTMbIV Nepenag AaBneHunin Ha knanaxe AP,
Tun PN, 6ap Thaker °C DN, mm m.:,?,\':a’ cnoco6|;ocrb Kyor NpeofoneBaemMblii NEKTPUYECKM NPUBOAOM, 6ap
M>/4
15 10 0,63;1;1,6;2,5 4 4
20 6,3 4
25 10 4
VRG3 16 Bona,
130 32 15 16 4
40 25 4
50 40 4
15 0,63;1;1,6;2,5 4 4 4
20 6,3 4 4
25 10 4 4
15
32 16 4 4
Bona 40 25 4 4
VF3 16 150 ) 50 40 4 4
5]
(130 65 20 63 07
80 100 0,7
30
100 145 1
125 220 0,5 3
40
150 320 15
25 8 8 16
32 12,5 16
40 20 16
50 12 32 14
Boga
VFG33 25 ’
200 65 1 50 12
80 80 10
100 125 10
20
125 160 10

) Mprsoa coeanHaeTca ¢ knanaHom VF3 yepes [onoNHUTENbHO 3aKa3biBaeMbll agantep.
2 Mpuieop coeuHsaeTca ¢ kKnanarom VFG 33 yepes AoNONHNUTENbHO 3aKa3biBaeMblil afantep.

3 lononHUTeNnbHas NPUHAMIEXHOCT.
4 MepeHacTpavsaemas BeNnUMHa.
% B ckobkax — ana couetaHua knanara VF3 ¢ npusogom AMV 435,

RB.00.H10.50
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Pe,quToprle SNeKTpun4yeckmne npnsobl

TexHuueCKIe XapaKTePUCTIKY ARVIS2 | AMV23" | ARVIS3 | AMV33" | AMEess? | gfic638
HanpsikeHue nutaHua 230 B nepemMeHHOro Toka v v V v V V
MoTpebnaemas MOLWHOCTb, BT 2 7 7 12 16,1 35,7
TPexno3nLUMOHHbBIN YNPaBAOWNi CUrHan V v \V V v \V
AHanoroBbI ynpasnawLWwuin curHan - - - - AME AME
3awmTtHaa GyHKLMA - \ - v - v
BRok 13 ABYX KOHLEBbIX BblK/oyatenen’ Wnn Nnn Wnn Wnn BctpoeH BctpoeH
Bnok 13 AByX KOHLiEBbIX BblKJllouaTenei I'IOTeHLu/IOMeTpOM3) Wnn Nnn Wnn Nnn - -
Bpemsa nepemelleHna WToKa Ha 1 MM, € 15 15 3 3 3unn 6? 4unn 69
Pa3susaemoe ycunwve, H 450 450 450 450 2000 2000
Xopa wroka, MM 10 10 10 10 50 50

MpoxogHble (ABYXX0[0Bbie) KOMOUHM

poBaHHble perynmpytowime KnanaHbl

Cpepa Xon ny((:)rll'loixgﬂ MakcrmanbHO fOMYCTUMBI Nepena AaBieHnn Ha KnanaHe AP
Tun PN, 6ap Toaxer é DN, mm ”J'Tv(l),:a’ cnogo62:|ocn= Koss npeonoﬂeBZeMbM anerqugcﬁmm npusogom, 6ap o
M>/y
15 5 04;1;1,6;2,5;4 12;20 12;20 12;20 12;20
16,25 Bopga vnm 20 6,3 12;20 12; 20 12; 20 12; 20
30 %-Hbiin 25 7 8 12;20 12;20 12;20 12;20
AvVQM p-p
VKON, 32 12,5 16 16 16 16
25 2-150 40 10 16 16 16 16 16
50 20 16 16 16 16
40 8 20 16; 20 16; 20
50 12 32 16; 20 16; 20
65 14 50 16; 20 16; 20
AFQMS6 Sonawny | g9 20 80 16;20 16; 20
AFQM2 16,25 p-p 100 25 125 15 15
AFQMP2 R NPT 32 160 15 15
150 38 280 12 12
200 50 320 10 10
250 40 400 10 10

» HpMBOﬁl C SaLLLI/\THOIZ d)yHKLLI/\eI?\. HpVIMeHHeTCﬂ ANA 3aKpbITVA NPOXOAHOTO KanaHa rnpun 06eCToUMBaHNM CUCTEMDI ynpasneHus.

2
3
4)

ﬂOI‘IOJ’IHI/ITeJ'IbHaﬂ NPUHaaNeXXHoCTb.

)
)
) [epeHacTpaviBaemas BeMUMHA.

2021

[MpvBoa coeanHAaeTca ¢ knanaHom VFG 33 uepe3 AONONHWTENBHO 3aKa3blBaeMbll aganTep.

RB.00.H10.50



Danifi

[TpunoxeHwne 4. Tabnuua 3aBUCUMOCTU M30ObITOYHOTO AaBNEHMA HACILLEHHbBIX
BOLAHbIX MapOB OT Temnepatypbl TernoHocuTens [18]

Moco6ue no npuMeHeHUIO CPeACTB aBTOMaTU3aLMK «[JaHGOCC» B TEMNOBbIX MYHKTaX CUCTEM LIEHTPaIM30BaHHOIO TeMNOCHabXeHNA 3paHuit

Temnepartypa
Tennoxocwtens T, °C 65 70 75 80 85 90 95 100 | 105 | 110 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150
M36bITOuHOE faBneHve
HaCbILWEHHbIX BOAAHbBIX -0,75 | -0,68 | -0,61 | -0,52 | -0,41 | -0,29 | -0,14 | 0,03 | 0,23 | 046 | 0,72 | 1,03 | 1,37 | 1,76 | 2,19 | 2,69 | 3,24 | 3,86
napos P,,,., 6ap

[Tounoxerwue 5. Tabnuua 3aBUCUMOCTM MPOMYCKHOW CMOCOOHOCTM
OT pacxofa 1 nepenaa gaBieHns

AP N m*/u Kr/u
G G
=— MM K, =—-10"", M/
JAP VAP
GY GY
6ap AP =| — | ,6ap AP = -107%,6ap
KV I<V
G =K, AP,/ G =1000-K, - /AP, kr/u
G G
K, =316- ,M3/y K, =0,316- M3y
Jap
GY GY
na AP:[—) -10°,Ma AP:O,L( },na
K, K,
G=3,16-10" K, -JAP,w/ | G=3,16-K, -AP i/
G G 5
K, =10- MY K, =—10"", wpm
VAP JAP
GY G Y
KMa AP:IOO-(—J,KHa AP:[—J 107, kMa
K, K,
G=0,1-K, VAP, m/u G=100-K, - VAP, kr/u

[MpunoxeHue 6. Tabnuua nepesoaa eanHUL AaBneHNs

MpounsBogHas
UcxogHasn SAnHnua 6ap MNa KMa Ma Mna m6ap
envHMLa
6ap 1 10° 10? 10% 107 108
MNa 107 1 1073 1072 10°¢ 1072
KMa 1072 10° 1 10 1073 10
Ma 1073 10? 107 1 10 1
MnNa 10 106 10° 10 1 10
mb6ap 1073 10% 107" 1 10* 1
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Jlntepatypa

v A W N

O 0 N O

1.
12.
13.
14.
15.
16.

17.

18.

. CM60.13330.2020. OTONNEHMe, BEHTUAALMA U KOHAULNOHNPOBaHMe Bo3ayxa. — M.: 3g-so OAY «DLIC», 2020.

. CIM30.13330.2020. BHyTpeHHMI BOJONPOBOA U KaHanm3auusa 3aaHui. — M.: 3g-so QAY «DLIC», 2020.

. CM41-101-95. MpoeKTnpoBaHMe TennoBbix MyHKTOB. — M.: i3a-so YT LM, 2004.

. ®epepanbHbiit 3akoH PO N2 261-03. «<O6 3HeprocbepekeHnm 1 o NMoBbILEeHNY SHePreTMyeckon sdppekTnBHOCTMY, 2009.

. CIM124.13330.2012. Tennosble ceTu. AKTyanmsnpoaHHaa pepakuma CHull 41-01-2003/MuHperuoH Poccuu. - M.: 3p-so OAY

«®LC», 2012.

. Cokonos E.fl. Tennodukauua n Tennosble cetn. — M.: 3a-8o M3, 2001.

. OefilepanbHbiii 3akoH PO N2 190-D3. «O TennocHabxeHnm», 2010.

. CpepcTBa yuyeTa TennoBoi sHepruu: Katanor. RC.08.HM13.50. — M.: OO0 «[JaHdpocc», 2020.

. fuppasnnyeckne perynatopbl TeMmnepaTypsbl, AaBieHUs 1 pacxoga: katanor. RC.08.H15.50. - M.: 000 «[aHdocc», 2021.

10.

DNEeKTPOHHbIE PErynATOPbI U SNeKTprYecKkme cpeacTaa ynpasneHus: katanor. RC.08.E11.50. — M.: OO0 «[aHdocc», 2019.
Perynupyiolime KnanaHbl 1 aneKTpryeckmne npusogbl: Katanor. RC.08.V12.50. - M.: 000 «[JaHpoccy, 2019.

Pa3bopHble nnacTuHYaTble TeNN006MeHHUKK: KaTanor. RC.31.RD2.50. - M.: 000 «[aHdocc», 2019.

lMasiHble NnacTnHYaTble TennoobmeHHUKU. KaTtanor. RC.08.HE9.50. - M.: 000 «[aHdocc», 2019.
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