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COanaHCMpPOBaHHOE

peLleHne

K. boHaapeHko

06 ncnonb30BaHUN aBTOMATUYECKNX BANAHCMPOBOYHbIX KNanaHoB B ABYXTPYOHbIX CUCTEMAX

0TONNEHWUA MHOTO3TaXHbIX 3[aHUH.

Kakne NpakTn4eckmne 3afa4 peLlatoTca npm-
MeHeHVeM aBToMaTmn4ecKmnx 6aﬂaHCl/IpOBO‘-IHbIX
KJlanaHoB, Kakne Moagenn aTnx yCTpOVICTB MO>XHO
nopekomMeHg0oBaTb 3aKa3‘-Il/IKy?

Ha 3aKOHHbIX 0CHOBAHUAX

[1ByXTpyOHbIe CCTEMbI OTOMMEHNS KMIbIX
MHOrO3TaXHbIX 34aHMI, 000PYLOBaHHbIE OTO-
NUTENbHLIMU NPUOOPaMKM C aBTOMATNHECKMMM
TEPMOPETYATOPaMM, Kak B HOBOCTPOWKAX, Tak 1 B

OOMaXx, KanuTanbHbI PEMOHT CUCTEM OTOMIEHUS
KOTOPbIX MPOBOAMTCS B COOTBETCTBMM C [1p1Kazom
MuHUCTEPCTBa PErvoHanbHOro pas3BuTUS, CTPOU-
TeNbCTBa U XKMANLLHO-KOMMYHaIbHOMO X034MCTBa
YkpauHbl 0T 31.12.2014 roga N2 389 «O npuHATK
HaluMoHanbHoro ctangapta ACTY-H b B.3.2-3:2014
«PyKoBOACTBO MO BbIMOHEHWIO TEPMOMOLEPHU -
3NN XUMbIX JOMOBY, AOMXKHbI ObITb OCHALLIEHbI
aBTOMATMHeCKMMM BanaHCMPOBOYHBIMK Klana-
Hamu. B LOKyMeHTe 3Ha4uTeNlbHOe BHIMaHWe
YAENIeHO MCMOoNb30BaHNIO DanaHCMPOBOYHBIX Kia-
MaHOB NPW MOAEPHM3aLNN OTAENbHbIX 3/1eEMEHTOB
obLlero MMyLLECTBa B AOMaXxX PasfnyHbIX NepruoaoB
NoCTPoVKK (Kak Of4HOTPYOHbBIX, Tak 1 ABYXTPYOHbIX
CUCTEM), PEMOHTE MMM 3aMEeHe CUCTEMbI OTOMEHMS.

Llenecoobpa3HoCTb NpUMEHEHNS aBTOMATU-
4yeckmx 6anaHCMPOBOYHBIX KNanaHoB B CUCTEMAX
OTOMNEHUA MHOTO3TaXHbIX XWbIX 30aHUI OnncaHa
v B [IbH B.2.5-67:2013 «OTtonneHve, BEHTUNALMS
1 KOHAWLMOHMPOBaHME». CorfnacHo 3ToMy AOKY-
MEHTY, «B BEPT1KANbHOW CUCTEME Ha CTOsIKaX, a B
FOPWU30HTaNIbHOW — Ha NPUOOPHbBIX BETKAX ClieayeT
obecneyrBaTh COOTBETCTBYIOLLMMM aBTOMaTUYe-
kMMM (H6anaHCMpPOBOYHbBIMI) KflanaHaMu OfMH 13
Cnepylowmx BUAOB aBTOMATUYECKOro perynmposa-
HWS NAapPaMeTPOB: a) CTabunmsaums nepenaaa aas-
nenus; 6) ctabunusaums pacxofa; B) orpaHuyeHve
MaKCMManbHOMo pacxonar.

TakvM 0bpa3oM, CEerofiHs NMPOEKTUPOBLLMKN He
MoryT 6e30CHOBaTENbHO 0TKa3bIiBaTbCs OT UCMONb-
30BaHWs aBTOMATUYECKMX BanaHCMPOBOYHbIX
KNamnaHoB Mpu NPOeKTUPOBaHNN ABYXTPYOHbIX
CCTEM OTOMJIEHWS C OTOMUTENbHbBIMK NPUbopamMmn
C aBTOMAaTUYECKMMM TEPMOPEryNATOpaMm A1t MHO-
FO3TaXHbIX XXWNbIX 30aHNM, B TOM YMCIE — HAaXO0-
OALUMXCS Ha KannTanbHOM PeMOHTE. B oTHOLeHNN
Masno3TaXKHOW 3aCTPOMKN AENCTBOBATbL ClefyeT
NCXoAs 13 SKOHOMMYECKOW LieN1ecoobpasHoCTL.



OTKprTbIM OCTaeTCqa Wb BOMNPOC O TOM, Kakne
MMEeHHO MoaeNin aBToOMaTmn4eCcKmnx 6aﬂaHCl/IpOBO‘-I-
HbIX K/1aNaHOB OMpaBOaHHO 3aJ10XNTb B ['IpOEKT?

MpeumyLLecTsa perynupoBanus

ABTOMAaTMYecKMe GanaHCcMpoOBOYHbIe Kia-
naHbl — 3TO perynmpyioLlas apMaTypa C aBToma-
TNYeCKOW HAaCTPOWMKOW 3aaHHOro napameTpa. Mx
NPUHATO pa3aenaTb Ha ABe rpynnbl: aBToMaTuye-
CKure perynsTopbl pacxopa, Ctabunmsmpyiolime
Ha 3alaHHOM YPOBHE Pacxof, TENOHOCUTENs Yepe3
perynvpyemblii y4actok TpybonpoBoaa, 1 aBTo-
MaTuyeckue perynaTopbl nepenaga AaBneHus,
npefHa3HaveHHble AN CTabunmnsaumm nepenaga
LaBNeHU Ha perynnpyemMomM y4actke ABYXTpyOHOM
CUCTEMbI OTOMNEHMS.

ABTOMAaTNHECKNI PerynaTop pacxofa ycra-
HaBMMBAIOT Ha NMOLAIOLLEM WIN Ha 0OPaTHOM
TpybonpoBoe — CTosiKe U rOPU30OHTaNIbHOM
BETBU — 6e3 Kaknx-n1Mbo JoNONHUTENbHBIX MPUCO-
efiHeHV. ABTOMaTUYeCKNI perynsTop nepenasa
[aBleHVs yCTaHaBNMBAIOT Ha 0bpaTHOM Tpybonpo-
BOAE 1, MOCPEACTBOM KanUANSAPHON (MMMYbCHOM)
TPYOKM ONMHOM [0 5 M, NPUCOeOMHSAIOT K MOAAI0-
Len IMHKK, OObIYHO — Yepe3 MopT 3aMopHO-U3Me-
pUTENbHOrO KianaHa C py4YHOW peryinpoBKon, HO
L5 ONTUMM3aLMM 3aTPaT MOXHO UCMOSb30BaThb U
3aMopHbIN KNanaH ¢ 0TBOAOM L5 NOAK/IOHeHs
Kanunaspa.

HeobXxoaMMOCTb MPUMEHEHNST aBTOMATUYECKMX
DanaHCMpPOBOYHbIX KJanaHOB B ABYXTPYOHbIX CUC-
TeMax OTOM/IEHNSI MHOTO3TaXHbIX 34aHUI 00yCoB-
NeHa, npexpae BCero, HeoOXoAMMOCTbIO CO3AaHUS
©naronpusTHOro MMAPaBANYECKOrO pexmMa u
ONTUMaSIbHbIX YCII0BUIA ANt paboTbl aBTOMaTUYe-
CKMX TEPMOPEryIiTOPOB OTONUTESTbHbBIX MPUOOPOB.
OfHaKo B pe3ynbTaTe NPUMEHEHWs aBTOMaTUYe-
CKMX OanaHCMPOBOYHBIX KlanaHoB AOCTUrAIOTCS
N Opyrme npakTM4eckn 3Ha4nMble pesynbTaThl, a
NMEHHO:

* CHUXXAETCS YPOBEHb LYMa, BO3HMKAIOLLETO B
KMAbIX MOMeLLEeHMAX Npy paboTe aBTOMATUHECKMNX
TEePMOpPEryNATOPOB;

* YMeHbLLAETCs SHepronoTpebreHne CUCTeMbI
OTOMMeHMs, B TOM YUCTIE U3-3a YMEHbLLIEHWNS SHEp-
ronotpebneHns HacocHoro obopynoBaHNs;

* MOSBNAETCA MeHbLUAs YyBCTBUTENIbHOCTb CUC-
TeMbl OTOMNEHNS K HEKAYECTBEHHOMY MOHTaXy 1
PEMOHTY (B TOM 4mcre Npu HenmpeayCMOTPEHHOM
MPOEKTOM 3ay>KEHUM NMPOXOLHOIO CEYEHNS CTOSIKOB
B MeCTax MX CBapku, BCIEACTBUE UCMONb30BaHWS
HEKOHANUMOHHBIX YrMOB, TPONHWKOB, OTBOAOB 1
T.A8.);

* COXpaHseTCs AnuTenbHas rmapaBnmyeckas
YCTOMYMBOCTb CUCTEMbI OTOMSEHUS, B TOM YKCTIe
Npw NOCTENEHHOM OTIOXEHMMW HaKMMN Ha BHYTPeH-
HVX MOBEPXHOCTsAX TPyOONPOBOAOB;

* NOSBNSAETCH BO3MOXHOCTb MO3TANHOro 3anycka
pa3BETBIIEHHOWN CUCTEMbI OTOMJIEHNS, aBTOMATNYe-
ckast GanaHcMpoBKa CUCTeMbI MOC/e ee MOLEPHU -
3aumm.

FMapaBnnyeckmne pacHeTbl pa3BeTBIEHHbIX
LBYXTPYOHbIX CMCTEM OTOMNEHWs, B KOTOPbIX NPes-
yCMOTpeHa yCTaHOBKa aBTOMaTN4eCKMX BanaHcm-
POBOYHbIX KflaNaHOB, CTAHOBATCSH 3aMETHO MPOLLE.
MosBNAETCA BO3MOXHOCTb pa3fAeneHus pa3BeT-
BJIEHHbIX CUCTEM Ha JIOKasIbHble MOACUCTEMBI, B
npegenax KoTopbIX ypaBHOBELUMBAIOT LMPKYALM-
OHHble KOMbLa.

PerynunpoBka cucTembl oToneHns, obopymo-
BaHHOW aBTOMAaTU4eCKMMM BanaHCMPOBOYHBIMM
KnanaHamu, B 34aH1K1, CAAHHOM B 3KCMyaTaLmio
(nocne 3aceneHus XnnbLUoB), B CJly4ae M3MeHeHUs
ee rmapaBANYeCKMX PACXOAHbIX XapaKTepUCTUK
OyOeT oCyLLecTBNATLCS aBTOMATUYeCKN. COXKHOM
NPUOOPHOM HACTPOMKM CUCTEMBI, CKOPEe BCErO, He
notpebyeTcs.

A BOT NpuY HEODXOAMMOCTU PErYNIVPOBKU
LBYXTPYOHOW CUCTEMbI OTOMMEHWS B 3aCeNTeHHOM
30aHNN C UCMONTb30BaHVeM LWanb nnu banaHcmpo-
BOYHbIX KJTaMaHOB C Py4HOW HaCTPOVIKOW ynpaBns-
foLLast KOMMaHMs MOXET CTONKHYTbCS C O0NbLIMMMN
CNOXHOCTAMM BCNeACTBME OrpaHuYeHns JoCTyna ee
CMeumManincToB B OTananMBaemMble NoMeLleHus cob-
CTBEHHWMKaMW KBAPTUP, KOTOPble AOMYCTUAM CaMO-
BOJbHOE NepeobopyaoBaHME CUCTEMbI OTOMEHMS
— 3aMeHUIIV OTOMMUTENbHbIE MPUOOPbI, aBTOMaTNYe-
CK1e TEPMOPEryATOpbI U T.4.

YTo npeanaraer pbiHOK?

Ha yKpanHCKOM pbiHKe perynmpyioLLen apma-
Typbl, NPUMeHsieMon Ans 0anaHCMpPOBKM ABYX-
TPYOHbIX CUCTEM OTOMMEHNS, MPEACTaBEHbI aBTO-
MaTuyeckmne 6anaHCMPOBOYHbIE KNamnaHbl PasHbIX
npov3BoAMTenen. BoicokokayecTBeHHas perynm-
pyloLLas apMaTypa BegyLwmx Grpm coceacTsyet
3[€eCb C 04eHb MOXOXEW BHELWHE, HO He BCerga
COMOCTaBMMOM MO Ka4YeCTBY 1 SKCMyaTaLMOHHbIM
XapakTepUCTUKAM perynvpytoLLer apMaTypon,
n3rotoBneHHom B Kutae n ctpaHax tOro-Bocto4yHom
A3 UK C OTKPOBEHHBLIM KOHTPAMhaKTOM.

Vicnonb3oBaHWe geleBon HeKayecTBEeHHOW
apMaTypbl C OMbLIOV BEPOSTHOCTHIO MOXET
NPUBECTN K aBapUsIM B CUCTEME OTOMNEHNS,
HenpeaBUOEHHbIM U3AepKKaM U, Kak CNeacTame, K
penyTaunoHHbIM NOTEPSIM LEBENIONEPOB M yNpaB-
NAOLLMX KOMMAHWI, BOCMONHUTL KOTOpble byaet
npobreMaTUyHO. B 0COBEHHOCTM 3TO OTHOCKTCS K
06beKTaM HeIBUXMMOCTY B13Hec-Knacca. Yalle
BCEro aBapum Cly4atoTcsl UMEeHHO Toraa, korfa bec-
nepeborHoe oToMeHMe Hy>KHO Dorblue Bcero. B
pe3ynbTaTe MOXET NOCTPaZaTh U MPOEKTUPOBLLMK,
KOTOPbIN HECET NEPCOHANbHYIO OTBETCTBEHHOCTb 3a
BbIOOP TEXHUYECKOrO peLleHUs U 3aKabliBaeMoro
B NMPOEeKT 00opyaoBaHMs.

Bbibupas perynunpyioLLyio apMaTypy, Hy>XHO
oTAaBaTh NPEANoYTeHVIE MPOU3BOAUTENIO, Pery-
nuMpytoLLas apMaTypa KOTOpOro MHorme rofpi
MCnpaBHO paboTaeT Ha pa3Hbix 06BbEKTaX He TOMbKO
B YKpauHe, HO 1 3a ee Npefenamu 1 nosly4nna
NONOXKUTENbHbIE OT3bIBbI KaK OT MOHTaXHWKOB 1
3KCNyaTUPYIOLLMX OpraHM3aLmi, Tak 1 OT Ba-
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enbLes kBaptup. MNpy KannuTanbHOM peMoHTe
cnefyet Takxe y4ecTb, YTO pecypc KnanaHoB He
LLOJI)XEH MPeBbILIaTh OCTaTOHHbIN CPOK CyXKObI
3[aHusl, B KOTOPOM OHW ByAyT ycTaHOBMEHbI. MHave
OeHbr, BbIAENEeHHble Ha MOKYMKY perynmpyioLlen
apMaTypbl, OKaXyTCsA N3Pacxof40BaHHbIMU HepaLm -
OHasbHO.

B yacTHOCTW, nTanbsiHCKaa koMnaHusa Giacomini
npefcrasuna B 2016 rogy Ha yKpauHCKOM pblHKe
pAL HOBMHOK.

uHamuyeckan 6anaHcMpoBka

B kaTtanore npogykumm Giacomini B 4acTu aBTo-
MaTUYeCKMX PerynaTopoB pacxoa TeMIoHOCUTENS
npencTaBfieHbl AMHaMUYeckie 6anaHCMpPOBOYHbIe
knanaHel R206A, npefHasHadveHHble 418 Npu-
MeHeHWs B CUCTEMAX OTOMMEHNS 1 Oxnaxae-
HUS NS NoaAepKaHUs HaCTPOEHHbIX BENNYNH
00BEMHOr0 pacxofa XUAKOCTH.

KnanaHbl R206A orpaHn4m1BaloT Befi4nHy
06BbEMHOr0 pacxofa B paboyemM AMana3oHe [0
3a[laHHOrO 3HaYeHVs1, KOMMeHcMpys koneba-
HWA 0aBNEHNS B KOHTYpe. YCTaHOBMEHHbIN pac-
Puc. 2. X0[n, NOALAEPXKMBAETCA B NpeeNiax 3asBleHHOro
JIMHamuyecKuii AMana3oHa nepenaga AaBfeHns, C MakCMManbHOM
6aNaHCMPOBOYHbI  OWNOKOM £5% Ha KOHTPONIMPYEMOW CKOPOCTH
knanax R206A NOTOKa 3Ha4eHns UM £2% oT MakcMManbHOro pac-

xofa. MakcuManbHas pabodas Temnepatypa as
R206A coctaBnseT 120 °C, MakcMasbHoe pabodee
LaBneHue — 25 Bap.
ACCOPTUMEHT aBTOMAaTUHECKNX PerynaTopoB
nepenaga AaBneHus, pa3paboTaHHbIX 1 U3rOTOB-
NeHHbIX KoMMaHwern Giacomini, NOMOMHUICS aBTO-
MaTu4ecknM banaHcMpoBOYHbIM knanaHom R206C-
1, NpUMeHsieMbIM 419 NOLAePXaHUA Nepenaga
[LaBeHNs Ha PerynnpyemMoM yHacTke ABYXTPYyOHOM
CUCTeMbI OTOMJIEHNS HE3aBUCKMO OT U3MEHEHNS
pacxofa TennoHocuTens. 310 0bopynoBaHVeE BbiBe-
[EeHO Ha pbiHOK CHIT BMECTO CHATOM C MPON3BOACTBA
Mopenv R206C.
Y perynstopa R206C-180CTaTo4HO LWMPOKNIA
OManasoH HacTpoeK HOMUHaNbHOMO 3HAYeHUS
anddepeHumansHoro fasnexHvs: ot 5 go 30 klMa
B no3numm «Low» u ot 25 go 60 klMa B no3uuum
«High». BbiOpaTh AmnanasoH perynmpoBaHus

N YCTAHOBUTb PACHETHYIO HAaCTPOWKY AaBne-

HWS MOXHO Ha 3Tarne MoHTa)a unu, B cJly4ae
HeobXxoaMMOCTHK, Ha paboTaloLLen cucTeme: 3TO
no3BonfeT Mcnonb3oBaTb R206C-1 gaxe npu Kap-
Puc. 3. OMHANbHbIX N3MEHEHUAX B CUCTEME OTOMEHUS,
ABTOMATUYECKNIA KOTOpble MOTYT NMPOV30MTU BO BPEMS €€ NPOEKTHOM
6anaHCUpOBOYHbIA  [OPABOTKM, SKCMyaTaLMN UV MPU PEKOHCTPYKLINN.
knanaH R206C Kpome Toro, R206C-1 paccymTaH Ha sKcnya-

Taumio npun paboyen Temnepatype 2-110 °C 1 gaB-
neHumn 1o 16 6ap. Kopnyc knanaHa BbINofHEH 13
NaTyHN, CTONKOW K KOPPO3UM (BbIMbIBAHMIO LIMHKA).
Bce HeobxoamMmMoe s MOHTaXa 1 Hanagky, BKIO-
Yas KanunnspHyto TpyoKy AnnMHOM 1 M, BXOAWT B
KOMMMEKT NOCTaBKM. B 4aCTHOCTK, B aCCOPTUMEHTE
npoun3BoanTens ectb pesbboBble UTUHIU 1 Nepe-
XOLHWKW Pa3HbIX TUMOB.

Takxe HeobxoaMMo oTMme-
TUTb NOABMIEHME KOMMAKTHOM
cepun ctatnyeckoro 6anaHcm-
POBOYHOrO KnanaHa R206B-1,
KOTOpPbIW, NPW COXPaHEHUM BCEX
Ka4yecTB OCHOBHOIO KnarnaHa
R206B, meeT KOMMaKTHbIV pa3-
Mep 1 MOXET ObITb UCMOJb30-
BaH Npv HeObXOAMMOCTM 3KO-
HOMMUW MeCTa B KOJINIEKTOPHOM

wkady.

Puc. 4. Ctatnyeckuii
6anaHc1poBOYHbIN
knanaH R206B

ABTOMaTuyeckas 6anaHcupoBka
OQHOTPYOHBIX CHCTEM

ABTOMaTUYeCKMe PerynaTopbl pacxofa Tensnio-
HOCUTeNd NPUMEHSAIOT ONA CO34aHMNA NOCTOAHHOrO
MMAPaBAMYECKOro PeXMMa He TONbKO B ABYXTPYD-
HbIX, HO 1 B BEPTMKANbHO-0AHOTPYOHbIX C1CTe-
Max oToMneHnsa. Tak, Ux CTaBAT Ha OTBETBMIEHUAX
CeKLMOHHBIX CUCTeM OTOMNEHMS, «3annUTaHHbIX» OT
ofHoro UTI, B ogHOTpYOHO-BepTMKaNbHbIX CUC-
TeMax, K BeTKaM KOTOpbIX MOAKIo4eHo bosibLioe
konuyectBo (bonee 8—10) CTOsSKOB U MMetoTCS
cepbesHble Npobnemsl ¢ pacnpeneneHvemM Tensno-
HoCUTens 1 T.1M.

0 6anaHcupoBKe NOKBAPTUPHbIX
cucTem

puv yCTpOMCTBE NOKBAPTUPHbIX CUCTEM OTOMe-
HMS B MHOMO3TaXKHbIX XXMAbIX 30aHUAX 3KCNepThl
pekoMeHAYIOT yCTaHaBMBaTb aBTOMaTU4ecKmne
GanaHcMpoBOYHbIe KianaHbl Ha 06paTHOM Konek-
TOpe 1 3aMOPHO-M3MepUTENbHble KnanaHbl — Ha
noJatoLLeM KOMMeKTope No3TaxHbIX pacnpeneni-
TesbHbIX Y3710B. MICMofb3oBaHMe 3T1X KiianaHoB
[aeT BO3MOXHOCTb KOMMEHCUPOBATb BANUSIHME
13-3a MNO3TaXHOW Pa3HOCTM BbICOTbI BOASHOIO
cTon®a v yCTaHOBUTb Pacxof, B COOTBETCTBUM C
pacyeTHbIMM NapameTpamu.

KnanaHsbl, kak npaBuio, nogbupatoTcs no ana-
MeTpy TpyOOMNpoBOAOB 1N HACTPaMBaIOTCA Ha NOJ-
[Iep>XaHve nepenana AaBneHu Ha MOKBaPTUPHbIX
oTBeTBfIeHNAX Ha ypoBHe 10—15 k[la. Takoe 3HaYe-
HWEe HaCTPOMKM KNarnaHoB BbIOMpPaeTcs ncxons 13
3Ha4yeHUs TpebyeMbix NoTepb AaBeHVs Ha aBTo-
MaTUYECKNX TEPMOPEryNIATOPaxX OTOMUTENIbHbIX
nprbopos Ans obecneyeHns nx paboTbl B OMNTH-
MaslbHOM pexnme.

YT100bI 0ONErYnTL TPYA NPOEKTUPOBLMKOB U
MOHTaXHWKOB, KOMMaHus Giacomini pa3paboTana
KOJINEKTOPHbIV 3TaXHbI MOAYNb C YCTaHOBJEH-
HbIMW Ha 3aBofe PyYHbIMIK 6anaHCUPOBOYHBIMU
KnanaHamm pacxofa Ha nofatoLem Kosnekrope
1 aBTOMAaTUYeCKUMMW perynsatopamu nepenaga
[aBJieHNs Ha 0OpaTHOM KoMnekTope. DTaxHbIn
MO[YJb NMO3BOSAET MPOBOAUTL HE3ABUCUMYIO
rMApPaBANYecKyo HaCTPOMKY KaX4on KBapTUPbI
Ha 3Taxe, UHAMBUAOYANbHbIA Y4eT Tena ¢ Nomo-
bl TEMNOCYETYNKOB, MPOCT B MOHTaxXe 1 0bcny-
KNBAHUN.


Maximus
Выделение


