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BBepneHune

DHeprocbepexxeHre — OAHO 13 NPUOPUTETHBIX HaMPaBEHNIA
pa3BUTNA SKOHOMMKM CTpaHbl. Helapom 3Tol 3agauye nocBslleH
cneumanbHbliil 3akoH PO o1 23 Hosbps 2009 roga N2 261-O3 «06
SHeProcbepeeHnm 1 o NOBbILWEHNY SHEpPreTMyeckon adpdeKTrB-
HOCTV 11 O BHECEHUWN M3MEHEHWI B OTAENbHbIE 3aKOHOAATESIbHbIe
akTbl Poccninckon ®egepaumm» [1].

3HaunTeNbHY0 Ao B 06LemM 3HepronoTpebneHmmn cocTas-
NSieT TENIOBasA SHEPruis, B YCJ0BUAX CypoBOro Knmmata Poccun
pacxopyemas Ha TenocHabXXeHue 3qaHnii.

[MaBHbIMY NOTPEOUTENAMY TEMIOBOW SHEPTUY B 30AHNAX XKN-
JIOrO N 06LeCTBEHHOrO Ha3HAYeHUs ABNATCA CMCTEMbI OTOmMJe-
HWA, Cpef KOTOPbIX OCHOBHOE MECTO 3aHUMAIOT CUCTEMbI BOASIHO-
ro OTOMNNEHNA C MECTHBIMY OTONKUTESNIbHbIMK Nprbopamm (o 100%
B »KWNbIX 30aHKAX, 80-85% B 00LECTBEHHbIX 3[AaHUSAX).

C KaxablM rogom Tpe6oBaHUsA K CMCTeMaM OTOMAEHUs Mo
obecrneyeHnto KOMGOPTHBIX TeMMepaTypPHbIX NapaMeTpoB B Mo-
MeLLeHUAX N dHeprocbepexkeHuto nosblwaloTcA. Vx peanvsauun
Ha COBPEeMEeHHOM YpPOBHe BO3MOXHa TOJIbKO 3a CYeT LUMPOKO-
ro BHepeHua B CMCTemMax OTOMJIeHNA CPefCcTB aBTOMaTMYeCKO-
ro perynupoBaHus. B aToln cBA3M MHOrmmn depepanbHbimu [8] 1
pervioHanbHbIMK [9, 10] HOPMATUBHBIMU JOKYMeHTamMu B 0b6niactu
KanuTanbHOro CTPOMTENbCTBA U TEMMOCHAOXKEHWA NpeanmncbiBa-
€TCA y OTONUTENbHbIX NPUOBOPOB B XKMJbIX U 00LLECTBEHHbIX 34a-
HUAX yCTaHaBMBaTb aBTOMaTUYECK/e TepMOPEerynsaTopbl, KOTo-
pble NO3BONAIOT:

— noAaepXrBaTb KOMOPTHbIE TEMMepPaTypbl B OTaNIMBaeMblx

rMomeLLeH1AX Ha YPOBHE, 3alaBaeMOM CaMiM NoTpebutenem;

— 3KOHOMUTb [0 20% TennoBOW SHEpPrum uU CPepcTB Ha ee
onnaty rnyTem MCMoNb30BaHUA AnA oTonneHuna «becnnat-
HbIX» TEMNONPUTOKOB B NOMeLLeHNA (OT CONHEYHOW pagna-
uun, nogen, anekTpoO6bITOBbIX NPUOOPOB 1 Np.) 1 3aaaHns
noTpebuTenem onTManbHbIX TeMnepaTyp BO3Ayxa B Nome-
LLeHMAX B TeYeHne CyToK;

— YNyYLIUTb SKONOrMYeckoe COCToAHME BO3AYyLIHOro 6acceii-
Ha B HaceNleHHbIX MyHKTaxX 3a CYeT CHUXeHWA Bbl6pocoB
B aTMocdepy NPoAyKTOB CropaHna TOMAMBA, UCMOMb3yeMo-
ro AonA BblpaboTKy TENNOTHI.

[lna cTmynupoBaHuA 3HeprocbepekeHnsa B COOTBETCTBUM
C nonoxeHnamn 3akoHa «O6 s3HeprocbepexkeHUn ...» BCe BHOBb
CTpoALWMECA N PEKOHCTPYyMpyemble Xxuble 3naHma ¢ 2012 ropa
[OJIXKHbI 6bITb 060PYAOBaHbI MHAVBUAYaNIbHLIMU NPUGOPaMK yye-
Ta TennonoTtpebneHus.

[ina o6a3aTenbHOro BbiNoNHeHNA TpeboBaHWI MO BHEAPEHNIO
SHeprocbeperaoLnx TEXHOMOMIA, @ TakXKe ANA MOBbILEHNA NHAYCT-
puanun3aLmm MOHTaHO-3aroToBMTESbHbIX PaboT 1 MX KauecTBa, PAg
POCCUICKMX 3aBOAOB OTOMUTENbHOrO 060pyAOBaHNA COBMECTHO
Cc komnaHueln «[aHdpocc» paspabotann M Hanaguav MaccoBoe
NPOV3BOACTBO 3HeprocbeperaroLmx CTabHbIX OTOMUTENbHbIX KOH-
BEKTOPOB C KOXYXOM, B KOTOpbIe B 3aBOACKMX YC/IOBUAX BCTPanBa-
eTcA aBTOMaTUYECKNI TEPMOPErYNATOP, a Takxke CpeacTsa Kpense-
HUA AnA nocnefylowen yCTaHOBKM CYETYMKOB-pacnpefenutenei
CMCTeMbl MHAMBUAYANbHOTO YYeTa TEM/I0BOW SHEPrUn.

O6Liee onucaHne, 0651acTb NPUMEHEHUA N YCTPOMNCTBO

SHeprocbeperaolyme KOHBEKTOPbI (pUC. 1) — MeCTHble OTo-
nuTenbHble NPUGOPbLI ANA MPUMEHEHUS B ABYX- U OAHOTPY6HbIX
(BepTMKanbHbIX) CUCTEMAX BOAAHOO OTOMAEHMSA XKUMbIX 1 06LecT-
BEHHbIX 3[4aHWUI, TAe KayecTBO TEMSIOHOCUTENs OTBeuyaeT Tpe-
6oBaHMAM [paBUA TEXHUYECKOW SKCMyaTauuy SNeKTPUYecKmux

Puc. 1. 3SHeproc6eperatouyvie KoHBeKTOPbI (06K BUA).

CTaHUMi 1 TennoBblx ceTelt Poccuinckon Mepepaunn [6]. Boicokne
3CTeTMYECKUE 1 SProHOMMYECKNe CBOMCTBA KOHBEKTOPOB MO3BO-
NAT NPUMEHATb UX B COBPEMEHHbIX 3JaHUAX C MOBbILEHHbIMMN
TpeboBaHMAMY K MHTEPbEPAM MOMELLEHNIA.
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OcHoBHble mexHuU4eckue OaHHble:

e npedenbHoe paboyee 0assieHue: Pp =16 6ap;

®  MakcumasnbHas memnepamypa mensoHocumens: T =120°C;

®  HOMUHAJbHbIU mensiogou nomok: Q, = 0,400 - 2,941 kBm;
e Mmoolenu: manoli u cpedHeli 21y6uHel;

e Moougukayuu: 01158 08yX- U 0OHOMPYOHOU cucmemMsl OMonsieHus;
®  UCnoJIHeHue: KOHUeB8oU U npoxodHoU, npaswili U s1eswll, 018 8epxHel U HUXHeli nodayu mensioHOCUMens;
®  npucoeduHumesbHble NnampybKu A,=20mm: c mpy6HoU pe3b60U unu enadkue «<nod NPUBAPKY»;

o Kopnycoel KJlanaHoO8 mepmMope’y/iamopos: cmalibHble;

o WMmOoK KianaHa sauuuieH om euapoyaapos u3amopaxusaHusd,

o mepmocmamu4yeckue 3J7ieMeHMmbl: 2d30HANOJIHEHHble;

e coomeemcmaytom [OCT 31311-2005 «[Tpubopsl omonumeneHbie» [2] u FOCT 30815-2002 «Tepmopezyiamopsl asmomamuyeckue
omonumesibHbIX NpUbOPO8 cUCMeM 800HO20 OMoNnJIeHUA 30aHul» [4].

DHeprocbeperatolne KOHBEKTOPbl CO3AaHbl Ha 6a3e CTaH-
JApTHOrO CTaNlbHOrO HAaCTEHHOTO KOHBEKTOPaA TuMna «YHVBepcan,
COXpaHUB y OOJIbIUMHCTBA MPOW3BOAUTENEN CBOE MpexHee Ha-
3BaHUe. DTN OTOMNUTESIbHblE MPUOOPbI, KaK U X NPEfLIeCTBEHHUK,
COCTOAT M3 CTaHZAPTHOrO TPyOuyaTO-NIAaCTMHYATOrO Harpe.a-
TESIbHOIO 3N1EMEHTa, KOpobyaToro TPaBMoO6e30MacHOro KoXyxa 1
KPOHLUTEHOB A/l HAaBeLVIBaHWs KOHBEKTOPA Ha CTEHY.

KoHBeKTOpbl NogpasaensaoTca Ha Npubopbl Manoi (94 mm) 1
cpepHeit rnyburHbl (156 MMm).

HarpeBaTenbHbli 3n1eMeHT KOHBEKTOpa BbIMOSIHEH U3 ABYX
(y KOoHBeKTOpa Manol ry6uHbl) Unu yetbipex (y KOHBEKTOpa
cpepHein rnyOuHbl) CTaNbHbIX 3NIEKTPOCBAPHBIX TPy6 ,El,y=20 MM
C HAaHM3aHHbBIMW Ha HKX NPAMOYTOIbHbIMY MIACTMHAMY U3 TOHKO-
NIMCTOBOW CcTanu. MNOTHBIN KOHTAKT MIACTVH C TPyOOI foCTUraeTcs
3a CYeT AOPHOBaHUA (HEKOTOPOro yBeNMYeHUs auameTpa TpyObl
C NMOMOLL b0 BBOAMMOTO B TPyOy fOPHA).

Koxyx umeet obTekaemyio dopmy 6e3 OCTpbIX YrioB, U3roTaBiu-
BAETCA M3 CTaJIbHOTO JINCTA, OKPALLEH NOMMEPHON 3marnblo. B Bepx-
Hell ero YacTu HaxoAWTCA NPOCeYHasi BO3AYXOBbINMYCKHas PELLETKa,
[V13aliH KOTOPOW Y pa3HbIX MPOMN3BOAUTENEN MOXET OTNINYATLCA.

KoHBEKTOpbI, KaK Manoi, Tak U cpeaHen rnyouHbl, BbimycKa-
I0TCA B ABYX MCMOJIHEHUSAX: KOHLEBOM U MPOXOAHOM. Y KOHLIEBO-
ro KOHBeKTOpa NpUCOeAUHUTENbHbIE MATPyOKM pacronaratoTcs
C OQiHOV CTOPOHBI, U TEMNNOHOCUTESTb NPOXOAUT NOCIeA0BaTENIbHO
yepes Bce TPYObl HarpeBaTesIbHOro 31IeMeHTa, COefIHEHHbIe ApYyT
c apyrom Kanayamu. [poxofHo KOHBEKTOP UMeeT npsiMble TPy6bl
HarpeBaTeNbHOro 3N1IeMeHTa Y NPUCOeNHUTENIbHbIE NAaTPYOKN Ha
HMX C 06emnx CTOPOH. B npoxogHOM KoOHBEKTOpe cpefHel FyOuHbI
yeTblpe TPYObl HarpeBaTeNbHOro 31eMeHTa 06beANHEHbI MOMAPHO
C NOMOLLbI0 COEANHUTENBHBIX KOPOOOK.

MaTpy6Kmn HarpeBaTenibHOro 31emMeHTa sHeprocbeperatoLlero
KOHBEKTOpa BbIMONHAIOTCA, Kak NpaBusio, «rnagkumMmy» (nog ceap-
Ky) nnu no TpeboBaHMIo 3aKasurKa C Tpy6HoI pe3bboit G % (y KOH-
LileBOro KOHBEKTOpa pe3bba KopoTKas, a Y MPOXOLHOIO — C OHOM
CTOPOHbI KOPOTKas, a C APYron — ASIMHHaA).

B 3aBMCUMOCTM OT pacnonoKeHa NPUCOefUHUTESNbHBIX Ma-
TPYOKOB KOHBEKTOPbI MOTYT ObITb MpaBbiMK (NaTpybKy C NpaBom
CTOPOHbI) MK neBbiMU (MATPYOGKU C NEBON CTOPOHDI), a TakKe
npenHasHayeHbl AnA nofayun TENOHOCUTENA Yepe3 BEPXHUIN 1in
HVXKHUI NpUYCcoeAVHUTENbHBIN NaTPyOOK.

B oTnnume ot cBoero npotoTvna 3Heprocbeperaiolyme KOoH-
BEKTOPbI He MMEIOT B CBOEIN KOHCTPYKLMM PYYHOW «BO3LYLUHOM»
3aCSIOHKM ANA perynmpoBaHna TEMnooThauy KOHBEKTopa nyTem

MN3MEHEeHNA MOTOKa MpOXOoAsAllero yepes Hero Bosfyxa. B Hux
bYHKUMIO perynnpoBaHmna BbINOMHAET BCTPOEHHDIA B KOHBEKTOP
aBTOMaTMyeckumin Tepmoperynatop Danfoss Tuna RA, koTopbili BO3-
[eNcTBYyeT Ha pacxof TEMSIOHOCUTENA Yepes3 HarpeBaTesbHbIN dJ1e-
MEHT OTONMTeNIbHOro Nprbopa.

ABTOMaTMyYecKni Tepmoperynatop Tvna RA (puc. 2) — ycTpoit-
CTBO, NPUHUMNNANbHO COCTOALLEee U3 ABYX YacTeln: perynmpyto-
wero knanaHa RA-N unun RA-G, KoTopbili pa3mellaeTca Ha Tpybe
HarpeBaTeNbHOrO 3NeMeHTa KOHBEKTOpa, MU YCTaHOBNEHHOro Ha
KnanaHe TepMocTaTMyeckoro snemeHta cepum RA 2000 nnn RAW
(KMOKOCTHbI TepmoanemeHT RAW B HacToALLem KaTanore He pac-
CMaTpMBaeTca, Tak Kak ABnaetca 6onee MHEPUMOHHbIM U MeHee
3HeprospHeKTUBHbBIM).

TepmosnemeHT — rnaBHaA COCTaBNAOLWAA aBTOMAaTUYECKOro
Tepmoperynatopa. OH OfHOBPEMEHHO BbIMONHAET GYHKLUN TeM-
nepaTypHOro Aatuumka, ynpasnstoLiero npnbopa v NprBoAa pery-
nupytoLLero KnanaHa.

BHyTpu TepmocTatnyeckoro snemeHTa cepum RA 2000 Haxo-
anTca roppupoBaHHaa eMKoCTb (cunbpoH) 1, 3anonHeHHasa oco-
6bIM pabounm BelecTBOM. [py M3MeHeHUN TemMnepaTypbl BO3AY-
Xa B OTanaMBaeMOM MOMeLLeHVM MEHAETCA arperaTHoe COCTOAHNe
BellecTBa (OHO KOHAEHCUPYETCA MW UcnapAaeTca), CUnbPOH CKU-
MaeTCA UM pacTArMBaeTca, nepefaBan yepes WTOK 2 ABUKEHNE
30/10THVKY perynvpyioLiero KnanaHa 3, KOTopblil B CBOI ouepefb
YMEHbLUAET UAN YBEIMUMBAET Pacxof TEM/IOHOCUTENA Yepes Ha-
rpeBaTesibHbIl SN1IEMEHT 1, COOTBETCTBEHHO, TEMnooTAauy KOH-
BeKTopa. Takum obpa3om, TEpMOpPErynAaTop aBTomMaTMyeckn 6e3
NOCTOPOHHETO BMELLATENbCTBA NOAAEPKMBAET Tpebyemyto Temne-
paTypy Bo3ayxa.

3HaueHve perynmpyemon TemnepaTtypbl MOXHO MPOW3BOJb-
HO 3afaBaTb, M3MEHAA CUNTY CKATUA NPYXUHbI 4 BpaLLleHNEM Ha-
CTPOEYHOIN PYKOATKM TEPMO3SIeMeHTa 5 OTHOCUTENTbHO LUKasbl Ha-
CTPOWKN 6.

Perynupytowmin knanaH 6biBaet fByx Trnos: RA-G — gna op-
HOTpy6HOW 1 RA-N — aBYXTPY6GHOI CMCTEMBI OTOMNIEHUA.

KnanaH RA-N obnagaeT NoBbIWEHHbIM FMAPABINYECKIM CO-
NPOTMBNEHNEM W MMEET B CBOEN KOHCTPYKUMM cheunanbHoe
YCTPONCTBO (ApOoccenupyowmi LUANHAP 7) AnA orpaHUYeHrs ero
NPOMYCKHOM CMOCOBGHOCTA Ha YPOBHE PAacYETHOrO 3HAUEHNA, YeM
LOCTUraeTcs rmgpaBnanyeckas 6anaHcMpoBKa (yBA3Ka) OTAebHbIX
LMPKYNALNOHHDBIX KOMeL CMCTeMbl oTonneHus. HacTporika knana-
Ha Ha OnpefesieHHY MPOEeKTOM MPOMYCKHYI CMOCOBHOCTb Bbi-
MOJHAETCSA B MPOLIECCe MOHTAKHO-HaNaouHbIX PaboT.
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Danfilh

Obuwee onucaHue, 0671aCMb NPUMEHEHUS U ycmpolicmeo

B knanaHe RA-G Takoe yCTPOMCTBO OTCYTCTBYeT (OAHOTPY6-
Hble CCTEMbI OTOMNEHNA He TPebyIoT orpaHnyeHns pacxopa ye-
pe3 oTonuTenbHble NMPUOOPbI), 1 OH ABNAETCA KiarnaHOM MOBbI-
LWeHHOW MPOMYCKHOW CMOCOBHOCTM (Manoro ruapaBaNyeckoro
CONpPOTMBNEHNA).

KOHCprKLI,I/Iﬂ LWTOKa KnanaHa no3BosiAeT npeaoTBpatnuTb ero
BblOMBaAHME 13 KnanaHa npu rmapoynape i BblaasnviBaHmne npu
3aMOpPaxkKMBaHNN TEMJIOHOCUTENA B Mpouecce nyCcKoHanago4YHbIX
n aBapMI7IHbIX pa60T mnn npu HeLTaTHOW 3KCrlyaTaymm cUcTembl
oTonsnieHnA.

Kopnyc peaynupytowezo knanaHa

Puc.2. Astomatuueckmii pagnatopHbiii TepMOperynaTop (41 AByXTPY6GHON cMcTeMbl OTOMeHNs). 1 — cunbdOH; 2 — WTOK; 3 — 30/10THUK;
4 — paboyan Npy»KrHa; 5 — HaCTPoeYHan PyKOATKa ; 6 — LKana HaCTPOWKK; 7 — APOCCEeNNPYIOWNA LUAVHAP.

B 3aBMCMMOCTY OT NpeaHa3HauYeHUs sHeprocbeperatoLme KOHBEKTOPbI BbINMyCKaTCA ABYX TUMOB: A1l ABYX- U OBHOTPYBOHOM cmcTem

oTonneHus (puc. 3).

BepmukaneHasa
a 6
= I =
lopuzoHmaneHas
a 6
= =
= I IE

Puc. 3. Bupgbl cuctem otonneHus ¢ sHeprocbeperanwmmy KOHBEKTOpaMu. a — ABYXTPy6Has, 6 — ogHOTpy6GHas.
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Danfilh

B KOHBEKTOP KaX/Joro Tvna ycTaHaBVMBaeTCA NpeJHa3HaueH-
HbIl TONbKO ANA HEro perynupyroLwmn KnanaH TepMoperynaTopa,
KOTOprI?I CTaHOBUTCA HEOTHbEMJIEMOW YaCTbO OTOMUTENIBHOIO npu-
60pa. CneumanbHo 451 sHeprocbeperaroLLyix KOHBEKTOPOB pa3pa-
60TaHbl 0cobble MoAMPUKaLMK KNanaHOB aBTOMATUYECKIX TEPMO-
perynaTopos CO CTanbHbIM Koprycom (puc. 4):

e anaofnHotpybHom cuctembl — KTK-T1.1 (KTK-P1.1) n KTK-Y-1
(KTK-U-1);
e anAa aByxTpy6HOM cnctembl — KTK-M2.1 (KTK-P2.1) n KTK-Y-2
(KTK-U-2).
Mpumeyarue. be3 ckOBOK yKasaHa pycckas abOpeBuaTypa KnanaHa, B CKoOGKax —
NnaTunHCKasA. Zlanee B KaTanore npmneefeH ToNIbKO pyCCKVIVI BapuaHT HanncaHuA.

Puc.4. O6wwii BuA KnanaHos TepmoperynsTopa Aia S3HeprocbeperaLimx KOHBEKTOPOB. T — KfanaHHas BCTaBKa; 2 — KOpMyc KnanaHa;

3 — WTyLepbl KNanaHa; 4 — BO3[yXOBbIMYCKHON KNanaH.

KnanaHbl KTK-T1.1 n KTK-M2.1 npeacTtaBnaoT cobon npamoin
KOpNycC C KflanaHHbIMX BCTaBKaMyM — COOTBETCTBEHHO, RA-G u
RA-N. OToT BM KnanaHoB NprBapuBaeTcs K Tpybe HarpeBaTesib-
HOro 3f1eMeHTa KOHBEKTOpa B ero Hauvane (nepep nnactuHamu
opebpeHus) CHapy»Ku Koxyxa (puc. 5, 6). Mpr 3TomM 0Cb UX LITOKa
pacnonaraeTca B ropy30HTaNIbHOW MNNOCKOCTH.

KnanaHbl KTK-Y-1 n KTK-Y-2 coctoAT n3 yrnoeoro kopnyca
C NPAMbIM BXOAHbIM 1 [-06pa3HbIM BbIXOAHbIM MAaTPyObKamu, KOTo-
Ppbill NprBaprBaeTcsa K Tpy6am HarpeBaTelbHOro 3f1eMeHTa KOHLie-
BOr0O KOHBEKTOpa BMecTo Kanauya (puc. 5, a). B kopnyc KTK-Y-1 ycTa-
HaB/MBaeTCcA KnanaHHas BcTaBka Danfoss Tmna RA-G, a B Kopryc
KTK-Y-2 — BcTaBka RA-N.

B KoHBeKTOpe Ana AByXTPYOHOW, a Takxke Ana ogHOTPYy6HOM
CUCTeMbl OTOM/IEHUA NPU OBUKEHUWN TEMAIOHOCUTENA Yepe3 npu-

60p CBepxy BHM3 KNanaH TepmoperynsTopa Bcerga ycTaHaBnvBa-
eTCA Ha BepxHell Tpy6e HarpeBaTenbHOro anieMeHTa. B KoHBekTope
[NA OAHOTPYOHON CUCTEMBI MPU ABVXKEHUN TEMSIOHOCUTENS CHU3Y
BBepX KJlanaH TepMoperynatopa pa3meLlaeTcs Ha HUXKHel Tpybe.

B kopnyc knanaHoB TepMoOperynatopoB, npefHa3HauYeHHbIX
OnA OBYXTPYOHbIX CUCTEM OTOMMEeHWs, BCTPOEH MUHWATIOPHbIV
MrOMbYaTbil BO3AYXOBbIMYCKHON KanaH.

B 3Heprocbeperaiolnx KOHBEKTOpPaxX C TEPMOPErYNATOPOM
[N OAHOTPYOHOI CUCTEMbI OTOMMIEHUSA, KaK NPABWIIO, MeXAY Npu-
COeUHUTENbHBIMM NaTpybKamy HarpeBaTesibHOro 3NeMeHTa Npu-
BapVBaeTCA 3aMblKaloLWMiA yyacToK (6aiinac) u3 Tpy6sbl )J,y=15 MM
(pwc. 6), N0 KOTOPOMY TEMSIOHOCUTESNb MPOXOAUT Yepes CTOAK CUC-
TeMbI NPV 3aKPbITOM KNanaHe.
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HOMeHKnamypa U mexHu4Yeckue xapakmepucmuku

Puc. 5. HarpesatenbHblii S1eMeHT KOHBEKTOPA. @ — Masnol My6uHbl ¢ knanaHom tina KTK-M; 6 — manoi rny6uHbl ¢ KnanaHom tuna KTK-Y;
B — cpeAHen ry6uHbl ¢ knanaHom tuna KTK-; r — cpepHeid rny6uHbl ¢ KnanaHom Tuna KTK-Y.

Puc. 6.

MaTpybOKn KOHBEKTOpa B MecCTe YCTaHOBKM 6aiinaca vmeroTt
KanmbpoBaHHble OTBEPCTUA Pa3fIMYHON KOHOUrypauum C KBU-
BafeHTHbIM Anametpom d_ = 13,5 mMm, KoTopble obecneunsaoT
YKa3aHHble B Tabs1. 4 Ko3doduLreHTbl 3aTeKaHuA. [na 4OCTXKeHWs
3aflaHHON TOYHOCTY MMAPABANYECKMX XapaKTepUCTUK BainacHoro

baiinac Ha 9Heproc6epera|ou.|,eM KOHBEKTOpEe AnA OﬂHOprﬁHOVI CnCTeMbl oTONMNIEHNA.

y3na OTBepPCTMA BbIMOMHATCA METOLOM CBEPNIEHNS UK NPO6UB-
KM, @ OTPe30K Tpybbl H6arinaca NpriBaprBaeTcsA K NOABOAKAM Ha aB-
TOMAaTU3MPOBAHHON YCTaHOBKE WM BPYYHYIO C MCMOb30BaHVEM
KOHZyKTOpa.

HomeHKnaTypa N TEXHNYECKNE XapPaKTepunuCcTnkin

B Tabnuue 1 npeactaBneHa HOMEHK/ATYpHas KapTa SHepro-
cOeperaoLix KOHBEKTOPOB PasfnYHbIX MOAUdUKALMA 1 NCno-
HeHWIA, @ TakXKe KOHBEKTOPHbIX 6JI0KOB.

Tunopa3smepHbIii psag sHeprocbeperaoLx KOHBEKTOPOB 1 UX
TEXHUYECKMEe XapaKTepUCTUKY Al BCeX MOANdUKaLNA 1 UCMOSHe-
HWIA NpuBeaeHbl B Tabn. 2 v MpunoxeHun 1.

lMppaBnuueckne napameTpbl
BTabn.3n4.

SHeprocbeperatolyyie KOHBEKTOPbI OObIYHO MPUMEHAITCA
B BUJE OAMHOYHOW YCTaHOBKW, HO MpPWY HeOoOXOAMMOCTM MOTYT
cobupaTbca B 6nokn 13 fBYX nNpnbopoB. PekomeHayemoe coue-
TaHWe OTAeNbHbIX NPUOOPOB B KOHBEKTOPHOM O10Ke OTpaMeHbl
B [MpunoxeHun 2.

KOHBEKTOPOB cCoAep»kaTcA
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HomeHKnamypa U mexHu4Yeckue xapakmepucmuku
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Dacifold

Ta6nuua 3. MponyckHas cnocobHOCTb sHeprocbeperawLnx KOHBEKTOPOB 1 KOHBEKTOPHbIX 6/TOKOB 13 HUX A8 ABYXTPYOHOI CUCTEMbl OTOMNIEHUA.

Tun KnanaHa MponyckHasa cnoco6HoCTb KoHBeKTOopa K , (M?/4)/6ap®®, Npyn pasnnyHbIX MHAEKCaX HacTPoiiKn"
TepmoperynaTopa KnanaHa Tepmoperynaropa
1 2 3 4 5 6 7 N
KTK-M-2.1, KTK-Y-2 0,1 0,17 0,21 0,25 0,37 0,5 0,64 0,8

" WHOeKcol Hacmpoek mepmopeysiupyrowux Ki1anaHos 00/IKHbI onpeaenﬂmbm 8 x00e euapaenuqecmeo pacdema cucmemsl OMonJieHUA U ompaxxamocs 8 npoeKmHoa 60Ky-
MeHmayuu.

Tabnuua 4. Tnppasnuueckne napameTpbl 3Heproc6epera|ou.|mx KOHBEKTOPOB N KOHBEKTOPHDbIX 6510K0B AnAa O,qHOprﬁHOﬁ CUCTEMbI OTOMNIEHNA

Tun KnanaHa MponyckHasa cnocobHocTb K, (m3/4)/6ap°s,
TepmoperynsaTopa 1 Ko3bdULMEHT 3aTeKaHA a ANA KOHBEKTOPOB Maoli 1 CpefHel ry6uHbl
K, a
KTK-M1.1, KTK-Y-1 6,53 0,25

Mpumeyarus: 1. B Tabnmuax 3, 4 3HaYeHNA NPOMYCKHOW CNOCOBHOCTU NPUBEAEHbI 1A KOHBEKTOPOB C YCTaHOBNEHHBIMW TEPMOCTaTUYECKUMI dNIeMEHTaMI Ha KfanaHax
TepMOperynaTopos Npu nUx 3oHe nponopumoHanbHocTn X =2 °C.
2. [MppaBAMyecKne XxapakTepUCTVKW, YKa3aHHble B Tabnnuax 3, 4, NonyyeHbl B pesy/bTaTe UCMbITaHUA Ha rMapaBaMyeckom cteHae Danfoss n cornacytotca
C AlaHHbIMK KOMNaHWUK «Butatepm».
OHM C TOYHOCTbIO, AONYCTUMOW NPU pacyeTax cMcTeM oTonneHua (Ao 5%), cnpaBefnMBbl 418 OJUHOUYHbIX KOHBEKTOPOB U 6NOKOB M3 ABYX Mpu60opoB
No6oii ANVHBI B Mpefienax HOMEHKNATYPHOro pAAaa.

[na paboTbl B aBTOMAaTUYECKOM peXrMe dHeprocbeperaio-
e KOHBEKTOPbI B 06513aTeNIbHOM NMOpPAKEe AOMKHbI OCHALLATHCA
TEPMOCTAaTUYECKMMM SNIeEMEHTaMU.

3aBoAamMu-13roTOBUTENSAMU SHeprocbeperawoLiie KOHBEKTO-
pbl KOMMEKTYIOTCA, Kak NpaBuio, crneunanbHbIMA TepMOCTaTu-
yecknmu anemeHTamu cepunt RA 2000 (puc. 7, Tabn. 5) ¢ HUXKHUM
npeaenom HacTPonKky Ha ypoBHe 15 °C (B cooTBeTCTBUU C Tpebo-
BaHuAMM 1. 5.1 CHwul1 41-01-2003 [8]).

B MHbIX criyyasx no TpeboBaHMIO 3aKa3uMKa BO3MOXKHA KOM-
nnekTaumsa 3Heproc6eperarwolix KOHBEKTOPOB CTaHAAPTHLIMU
TepmocTaTuyeckmmm anemeHtamm cepum RA 2000, a Takxke Tep-
MO3MIeKTPUYECKMMN NpuBogamn (Mpy dNeKTPUYeCcKon cucteme
ynpaB/ieHNA TemnepaTypHbIMA peXxnmamy B OTanamBaembix No-
MeuleHusx). MNMogpobHas TexHuyeckaa vHbopmauus no Tepmo-

CTaTUYeCKMM 3nemMeHTaM 1 NprBofaM NpusBefeHa B Katanore «Pa-
Puc.7. CneumnanbHbiil TepmocTaTyeckuin snemeHT cepun RA 2974

LIS CTAHAAPTHOI KOMMNEKTALIMM SHEProc6eperaiowmx [AMaTOPHble TePMOPEryNATOPbI U TPyOONPOBOAHAA apmaTtypa ans
KOHBEKTOPOB. CcUCTeM BOAAHOro oTornsieHus» [15].

Tabnuua 5. XapakTepucTukiy cnelmanbHbiX TEPMOCTaTUYECKMX dN1eMeHTOB cepumr RA 2000 ansa cTaHJapTHOW KOMMeKTaLmm sHeprocbeperaoLmnx
KOHBEKTOPOB.

Tun OnucaHue [nanasoH HaCTPONKM TepMo3ieMeHTa KonoBbiii Homep
Ha CcpefHIolo0 TeMMepaTypy Bo3ayxa
B nomeweHuu, °C

[a30HanoHeHHbIN, CO BCTPOEHHbIM TemMnepaTypHbIM AaT4NMKOM
RA 2973 1 3aLMTO CUCTEMbI OTOMIEHNA OT 3aMepP3aHuA N OrPaHNYEHHbIM 15-21 013G2973
[inanasoHOM TemnepaTypHO HaCTPOKU.

[a30HanoNHeHHbIN, CO BCTPOEHHbIM TeMnepaTypHbIM AaTYNKOM
RA 2974 1 3aLMTOMN CUCTEMbI OTOMIEHNA OT 3aMepP3aHNA U OrPaHNYEHHbIM 15-24 013G2974
[nana3oHOM TeMrnepaTypHO HaCTPOKM.
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Danfilh

O6opy¢3030Hue ons UHaUBLIayCIﬂbHOZO yyema mensnosou SHepeuu 8 sepmMuUKasibHbIX cucmemax omonJieHus c3Hepeoc6epeeafoLuUM KOHBeKmMopom

O6opynoBaHue AnNA NHANBUAYAJNIbHOIO yYeTa Ten10BOM
SHepruun B CUCTEMax OTOMJ1eHUs
C SHeprocbeperarwm KOHBEKTOPOM

Puc. 8. Cuetunku-pacnpegenurenn INDIV-5 n INDIV-5R.

[nAa NoKBapTUPHOro yyeTa TEMNOBOW SHEPruu, npenmyLie-
CTBEHHO B BepTMKalbHbIX CUCTEMax OTOMeHus, SHeprocbepe-
ralowjme KOHBeKTOpbl AOIKHbI ObITb 060PY[OBaHbI CHETYNKAMM-
pacnpepenutenamu INDIV-5 nnun INDIV-5R (puc. 8).

INDIV-5 — ycTpOWCTBO C BU3yasbHbIM CUMTbIBaHUEM UHOP-
Maumm o TennonotpebneHun, INDIV-5R — ¢ BO3MOXXHOCTbIO AunC-
TaHUMOHHOro cbopa 1 nepefaym faHHbIX O TensonoTpebneHnmn
no paguokaHany.

MpuHUMN pencTBmnA cyeTUnKa-pacnpeaennTens OCHOBaH Ha
BbIYMCIIEHNN PA3HOCTN MeXAy M3MepeHHON TemnepaTtypon no-
BEPXHOCTW HarpeBaTesIbHOro afieMeHTa KOHBEKTopa 1 Temnepa-
Typo Bo3ayxa B nomelleHnn. HakonneHHble 3a 3agaHHbI nepu-
Ofi 3HAUEHUA YKa3aHHOWN pa3HOCTU TemnepaTyp npeobpasytotca

B [ONI0 TEMMOBOWN SHEPruu, NCNonb30BaHHON KOHBEKTOPOM AJ1A
OTOMJIeHNA NOMeLLeHUA.

KoHctpykuma INDIV npegycmaTpriBaeT BO3MOXKHOCTb Npu-
MeHeHue NMbo BCTPOEHHOrOo, 60 BbIHOCHOTO faTuMKa Temne-
paTypbl (puc. 9). BblHOCHON AaTuMK NpUcoeanHAETCA K pacnpe-
[AenvTesio Yepes pasbemM Ha TblUIbHOW CTOPOHE YCTPOWCTBA, Npu
3TOM BCTPOEHHbIN AaTUMK aBTOMATUYECKM OTK/IoYaeTcA.

CuyeTumnk-pacnpegenutenb CO BCTPOEHHbIM TemMrepaTypHbIM
[aTYMKOM YCTaHaB/IMBAETCA Ha KOHBeKTop (pmc. 10) C nomoLbto
crneumanbHoro anloM1MHeBoro agantepa (puc. 11), KoTopbliii 3aKkpe-
NNAETCA BUHTaMU Ha CTanbHOW YHUGULIMPOBAHHOW MacTviHe, Npw-
BapeHHON B 3aBOACKMX YCNIOBMAX K Kanavy KOHBEKTopa C Npoxof-
HbIM KJlanaHOM TepMOperynAaTopa Ui K oTBOAY yriioBoro KnanaHa.

Puc.9. Cuetumk-pacnpenenurenb C BIHOCHbIM AaTYMKOM.

Puc. 10. YcraHoeka INDIV co BCTPOEHHbIM AaTUMKOM.
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Puc. 11. Apantep ans ycTaHOBKM CYeTUMKa-pacnpesenuTens.

Mpun NnpYMeHeHM BBIHOCHOTO AaTunKa, Kopnyc pacnpegenu-
TeNiA MOXeT pa3mellaTbCA Ha GPOHTANIbHOWM NOBEPXHOCTN KOXY-
Xa KOHBEKTOPa, ero BO3[yXOBbIMYCKHOW peLueTKe UM Ha CTeHe
(puc. 12) npu NomoLWM MNACTUKOBOWN KPenexHow nnatdpopmbl.
Cam JaTuvK KpenuTcs, Kak npaBuio, K yHUrLMpoBaHHON nna-
CTVHe KoHBeKTopa. [onyckKaeTca ero yctaHOBKa Ha pe3b6oBbIX
WTbIpbKaX, KOTOpble MPMYBapUBAOTCA K Kanauyy unu yrnoBomy
KnarnaHy KOHBEKTOPa, a TaKXKe C MOMOLLblo afantepa Ha opebpe-
HUW HarpeBaTenbHOro 3f1ieMeHTa npubopa.

INDIV puKkcmpyeTca Ha aganTepe Wi Ha NIAcTUKOBOW nnat-
dbopme C MoMOoLLbI0 MIOMObI-3aLLENKN, UCKoYAloLWEeNn HecaHK-
LMOHVPOBAHHbBIV JOCTYN K pacnpefenutento 1 3neMeHTam ero
KpenneHusi. CneunanbHOM NIOMOON TakXKe 3aluLaeTcs U Bbl-
HOCHOW AaTUuK.

INDIV-5 un INDIV-5R nuTatoTca OT BCTPOEHHOW NUTUEBON
6aTapeiku, paccuntaHHol Ha 10 neT HenpepbiBHOW pPaboTbl 1
1,5 rofia CKNapcKoro xpaHeHus. B TeueHne Bcero cpoka ciy»obl
CYeTUMKU-pacnpeaennTeny He TpebyoT 06CyKBaHNA U MpoMe-
XKYTOUHOW NOBEPKU.

3aBo[bl-U3roTOBUTENIM KOHBEKTOPOB MO TPebOBaHMIO 3aKa3-
yrKa MOryT OCHaLlaTb dHeprocbeperatowye KOHBEKTOPbI Kpen-
NeHneM ANA CYeTUYMKOB-pacnpepenuTeneid, a TakKe BKJOYaTb
INDIV B nocTaBKy KOHBEKTOPOB.

KopoBble HOmepa wu3fgenuin ana 3aka3a npefcTaBrieHbl
B Tabn. 6.

Puc. 12. BapuaHTbl yctaHoBky INDIV € BbIHOCHBIM JaTYMKOM.

Tabnuua 6. Kogosble HoMepa A1 OCHOBHbIX KOMMOHEHTOB CUCTEMbI C SHeprocbeperatLm KOHBEeKTOpom*

KopoBbiit Homep OnucaHne
088H2330 Cuetunk-pacnpegenutens INDIV-5 BU3yanbHbIM cumTbiBaHMEM MHGOPMALMM O TeNnonoTpebneHnm
088H2331 Cyetumk-pacnpepenutens INDIV-5R ¢ BO3MOXHOCTbIO ANCTAaHLUMOHHOIO cbopa 1 nepefaun JaHHbIX
o TennonoTpebneHnn No pagnoKaHany
088H2211 TennoBou aganTtep
088H2297 BbiHocHoM gatumk ans INDIV-5(R) c kabenem gnuHHon 1,5m
088H2296 Mnatpopma ansa KpenneHus Koprnyca cueTurKa-pacnpenenuTens Ha cTeHe

* KogoBble HOMepa Ha 3/1eMeHTbl KperieHns KOMMOHEHTOB CM. B KaTanore «CpefcTsa yyeTa TenioBon sHeprum» [17].
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O60o3Ha4eHue npu 3akase

O603HauyeHue npu 3aKase

Mpw 3aKka3e nonHas nHGopmaLuusa ob SHeprocbeperaioLieM KOHBEKTOPE C yueTom TpebosaHui TOCT 20849-94 [3] nomkHa oTpaxaTbca
B BUAE UAEHTNPMKALMOHHOTO 0603HAUEHSi B COOTBETCTBUV C PEKOMEHIYEMON BI0K-CXEMOIA.

DHeprocbeperatowuii
KOHBEKTOp

)

(-0

(-0

6UHbI

COOTBETCTBYHOLLErO 3aBOAa-N3roToBUTENA (pa3,qen «KOHTaKTbI

npov3BOANTENA»)

AIMeHOBaHVe KOHBEKTOPa Manowv nnu cpeaHen rny
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Tun BCTPOEHHOrO KriarnaHa TepMoperynatopa (Bbl6|/|paeTCFI B 3aBNCMOCTIU
OT CXeMbl CUCTEMbI OTOMJIEHUA N Tpe6yeM0r0 OunsanHa KOHBeKTOpa)

KTK-M1.1 v KTK-M2.1 1 KTK-Y-1, KTK-Y-2.
B 0603HaueHNM KOHBEKTOPOB 6e3 KanaHa TepMoperynatopa,

npeaHasHayeHHbIX A4NA KOHBEKTOPHOro 6ﬂOKa, TN KNanaHa He

yKasblBaeTcs
Hannuue 6ainaca (3ambiKatoLero yyactka) (3y).

KOHBeKTOpa (no 1abn. 1)

H

Mpw oTcyTCcTBMM Galinaca CUMBON «(3y)» He MPOCTaBAATCA

«Indiv».

KOHKPEeTHbIN TUN

npasoe (np.) nnu nesoe (nes.)

ﬂ,ﬂﬂ KOHBEKTOPOB 6e3 KnanaHa TepmoperynAatopa ,anHbIIZ CMBOJ He
(ce)

npocTaBnaercs
OnemeHT (NNacTrHa) ANA YCTaHOBKM CUYeTUMKa-pacnpegenmTens

Mpw oTcyTcTBUM 3nemeHTa cumBon «Indiv» He npocTaBnseTca®
HavmeHoBaHMe 3aBofa-n3rotoBUTENA (CM. pa3gen «KOHTaKTbI

Tvn NprcoearHeHUs K cMcTeMe OTOMNEHUS: Ha pe3bbe — (p),
NpPon3BOANTENA»)

HanpaBneHme OBWXeHNA TenIOHOCUTENA Yepe3 KOHBEKTOP —

CcBepXy BHU3 B nnu cHu3sy Beepx H.
YKa3blBaeTcs B 3aBUCUMOCTY OT TpeboBaHWIM 3aKa3unKa)

TepmocTtaTnuecknii anemeHT — cepum RA 2000 (

McnonHeHne
Ha cBapke

<
=
V-

* Cyetunku-pacnpegenutenu INDIV-5 un INDI

Mpumepbl 0603HaUeHNA S3HeprocbeperaloLx KOHBEKTOPOB.

1. KoHBeKTOp 3Heprocbeperaolnin ¢ KOXyxXoM Manoi riny6uHbl,
«CaHTexnpom AsTo» npownssogctea OAO «3aBop "CaHTexnpom'»
(MockBa), HOMVHabHbIM TEMIOBbIM MOTOKOM QHy = 1,704 KBT, KOH-
LieBOI Ans OfHOTPYBHON CUCTEMbI OTOMEHUS (C KiarnaHoM TepMO-
perynatopa KTK-MN1.1 n 6anacom), npasblii, Ans nogayu Tenno-
HOCUTENA CBEPXY BHU3, C NPUCOeAVHUTENBbHBIMY NaTpyOKamu nog
CBapKy M 3N1EMEHTOM [/1s1 YCTAaHOBKM CUeTYrKa-pacnpenenmtens
Indiv Ha Kanauye KOHBEKTOPa, YKOMMIEKTOBAHHbIN CreluanbHbIm
TepMoCTaTMyecKknm aniemeHTom RA 2974
JHep2ocbepezarowyuli KOHeekmop «Canmexnpom Aemo»
KCK20-1,704K KTK-I11.1 (3y) np. B (ce) RA 2974 Indiv
OAO «3as00 "CaHmexnpom"».

2. KOHBEKTOP 3HeprocOeperaomin ¢ KOXKyxXoM Masion rinyburHbl,
«YHuBepcan CM Tepmo» npowusBogctBa OO0 «MexaHuyeckmin
3aBof» (CaHkT-lNeTepbypr), HOMUHANbHBIM TEeMOBbIM MOTOKOM
QHy = 1,049 kBT, KOHLEBOW ANA ABYXTPYOHOW CUCTEMbI OTOMEHNSA
(c knanaHom TepmoperynaTopa KTK-Y-2), neBbliii, ¢ pe3bboBbiMU
NprcoeaVHUTENIbHBIMU NATPYOKaMU 1 311IEMEHTOM ANt YCTaHOBKMU
cueTumka-pacnpegenutens Indiv, yKOMNNeKToBaHHbIN crieyunasnb-
HbIM TepMOCTaTUYeCKM 3r1iemeHToM RA 2973:
JHepaocbepezarouyuli kKoHeekmop «YHusepcan CM Tepmo»
KCK20-1,049K KTK-Y-2 nes. (p) RA 2973 Indiv
OAO «MexaHuueckuli 3a800».

5R ¢ anemeHTamu nx KpenneHusa 3aka3blBalOTCA OTAEbHO.

3. KoHBeKTOp 3Heprocbeperaoluii C KOXKyXoM CpefHein rnyOuHbl,
«YHumBepcan KHY-C Asto» npounssoactea OO0 «3aBog "YHuBepcan'»
(HoBOKy3HeLK), HOMMHaNIbHbIM TEMIOBbIM NMOTOKOM QHy = 2,328 KBr,
NPOXOAHOW, ANl KOHBEKTOPHOro 6510ka B 0AHOTPYGHOMN cucTeme
otonneHus (¢ KnanaHom Tepmoperynatopa KTK-M1.1 n 6annacom),
neBblll, AN NofJayn TEMIOHOCUTENA CHK3Y BBEPX, C Pe3bOoBbIMM
NPYCOeAUHUTENBHBIMI NaTPyOKamu, YKOMMIEKTOBaHHbIN CTaHAAPT-
HbIM TEPMOCTaTUYECKMM 31iemeHToM Tuna RA 2992 (no TpeboBaHuio
3aKa3uuKa):
JHep2ocbepezarouyuli KoHeekmop «YHuesepcan KHY-C Aemo»
KCK20-2,328I1 KTK-11.1 (3y) nes. H (p) RA 2992
OAO «3ago0 "YHusepcan"».

4, KoHBeKTOp 3HeprocbeperatLmnin ¢ KOXKYXoM Manol rny6uHbl,
«YHuBepcan KHY Asto» npounssoactea OO0 «3aBop "YHumBepcan"»
(HoBOKy3HeLK), HOMVHaNbHbIM TEMOBbIM MOTOKOM QHy =1,180 KBr,
KOHLIEBOW, ANl KOHBEKTOPHOro 6rloka B OAHOTPYOHOI cucteme
oTonneHus (6e3 KnanaHa TepmoperynaTopa u 6ainaca), Npasblii,
C pe3bboBbIMY NPUCOEAVHUTENBHBIMU NATPYOKaMK 1 S1EMEHTOM
IR YCTaHOBKM cUeTurKa-pacnpegenutens Indiv:
JHep2ocbepezarowyuli KOHeekmop «YHueepcan KHY Aemo»
KCK20-1,180K np. (p) Indiv
OAO «3ago0 "YHusepcan"».
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Dacifold

Oco06eHHOCTN NPOEKTUPOBAHNA CUCTEM OTOMJIEHUS
C SHeprocbeperalWMMN KOHBEKTOPaMU

MpoeKTMpOBaHNE CUCTEM BOASHOTO OTOMEHUS MXUIbIX U
O6LLECTBEHHbIX 3[aHUA C SHeprocobeperawWyMi KOHBEKTOPaMM
NPAKTUYECKU HE OT/IMYAETCA OT TPAAULMOHHOIO NPoLEecca 3a nc-
KJII0YEeHMEM OTAENbHbIX MOMEHTOB.

1. Mpy KOHCTPYMPOBaAHMM CUCTEMBI OTOMNEHMA BbIGOP MoAndUKa-
LM KOHBEKTOpPa MPOU3BOANTCA B 3aBUCKMOCTH OT:
® MPUHATON CXeMbl CUCTEMbI — OJHOTPYOHasA 1N ABYXTPYOHas;
® Harnpas/ieHVA ABVKEHNA TENIOHOCUTENA MO CTOAKY (AnA ogHoO-
TPYOHOW CUCTEMbI) — CBEPXY BHU3 WS CHX3Y BBEPX;
®  Heob6XoAMMOCTU MPYMEHEHVA BIOYHOW YCTaHOBKY KOHBEKTO-
poB — BO3MOXKHa NpU GONbLLVIX TEMIOBbIX Harpy3Kax Ha OTo-
nUTENbHbIN NPUGOpP;
e TpeboBaHWI K AM3aliHy KOHBEKTOPA (C YrOBbIM MW NPoXopa-
HbIM K/1anaHOM TepMOperynaTopa);
® YPOBHA 3HepPro3pPeKTUBHOCTU (NP STOM CleayeT yunTbIBaTb,
YTO OCTaTOYHaA TennooTAaua KOHBEKTOpa Mpu MOMHOCTbIO
3aKpPbITOM YITIOBOM KrianaHe Ha 25% Bbllle, YeM y KOHBeKTopa
C 3aKPbITbIM NPOXOAHbIM KJlarnaHoM);
®  Heob6XoAMMOCTU NPOBEAEHNA NHANBUAYaANbHOTO yyeTa Tenno-
noTpebneHus;
e BbI6GPAHHOrO 3aBOJja-13rOTOBUTENA KOHBEKTOPOB.

2. [pun NPOeKTMPOBaHNM 1 CTPOUTENbCTBE PeKOMeHayeTcA oTAa-
BaTb NpefnoyTeHne KOHBEKTOPaM C NMPOXOAHbIM PerynpyoLwmnm
KnanaHom.

DHepro3¢pdeKTNBHOCTb KOHBEKTOPA CO BCTPOEHHbBIM MPOX0a-
HbIM perynupyowmnm KnanaHom tuna KTK-M1.1(KTK-M2.1) ebiwe,
Yyem y KOHBeKTOpa C yrioBbiM KnanaHoMm Tuna KTK-Y-1(KTK-Y-2).

OTHocuTenbHas TennooTaaya B KOHBEKTOpe

100 X
%
OTHocUTeNbHas CTeneHb OTKPLITUS KnanaHa

Puc. 13. dpdeKkTMBHOCTL perynnpoBaHms KOHBEKTOpa.
1 — C NPOXOAHbIM KJlanaHoM, 2 — C Yr10oBbIM KJlanaHoM.
A — 30Ha M36bITOYHOI 3aTpaTbl TENSIOBOW SHEPT L.

OCHOBHbIM OTIMYMEM MOKa3aTena 3Hepro3dpdeKTMBHOCTA
nepeyncyieHHbIX Bblle BapWAHTOB WCMNOSIHEHNA KOHBEKTOPOB
ABNAETCA YPOBEHb OCTAaTOYHOW TEMIOOTAAUN.

OcTtaToyHaa TenjooTAaYa XapakTepmsyeTca OTHOLUEHMEM
TENnJoO0TAAYM KOHBEKTOpa MNPV MOSIHOCTbIO 3aKpbITOM KnanaHe
K ero HoMuHanbHoOM TennooTAadve. [InA KOHBEKTOpa C YrnoBbIM
KnanaHoOM OCTaTOYHaA TennooThaya B 3aBUCMMOCTY OT Tunopas-
Mepa KOHBeKTopa 1 YC/IoBUI ero paboTbl coctaBnAeT 25-30%,
a AnA KOHBEKTOopa C NPOXOoAHbIM KnanaHom — 7-15%. Ha puc. 13
npencTaBneHo NprHUMnmanbHoe pasnuyve 3GbeKTBHOCTN pery-
NIMPOBaHNA KOHBEKTOPA C MPOXOAHbIM 1 YI/I0OBbIM KanaHaMu.

BcnepcTBme BbICOKOWM OCTaTOYHOWM TENAIOOTAAUM KOHBEKTOPaA
C YrfI0OBbIM KflaMaHOM B TeYeHMe 3Ha4ynTeNlbHOM YacTu OToNuTesNb-
HOro ce30Ha MpW 3aKpbITOM KfanaHe TemnepaTtypa noBepxHOCTU
KOHBEKTOpPa B MeCTe YCTaHOBKW CYeTUMKa-pacnpepennTensa oka-
3biBaeTcA Bbiwe 30 °C. Takaa TemnepaTtypa ABAAeTCA TemnepaTy-
poii cTapTa paboTbl cueTumKa-pacnpenenutend. Takum obpasom,
co3faeTca KOHONMKTHAA CUTyauua, Npy KOTOPOW TepmocTaTuye-
CKUI KNanaH 3aKkpblT, KOHBEKTOP NPOJOSIKaeT NoTpebnaTtb Tenno,
a cyeTUMK-pacnpepennTenb — HapalmBaTb NokasaHua. [Mpu npo-
XOAHOM KflanaHe, yCTaHOB/IEHHOM Ha BXOfAe TEeMSIOHOCUTENA B KOH-
BEKTOP, AAaHHOTO KOHGIMKTa Ha BO3HUKAET, MOCKOSbKY MPU MOHU-
»EeHHOM YpOBHe OCTaTOYHOW TEMA00TAAYM NPW 3aKPbITOM KanaHe
TemnepaTtypa NOBEPXHOCTU KOHBEKTOpPa ocTaeTcA Huke 30 °C.

3. BHe 3aBucumocTn ot npefHa3sHavyeHMA KOHBEKTOPa (ana ABYyX-
pr6HOVI n O,D,HOpr6HOI7I CMCTEMbI OTOMEHMA) TEMSIOHOCUTEND
OOJMKeH Bcerga NogBoAnTbCcA K Ton pr6e HarpesaTtenbHOro sne-
MeHTa, Ha KOTOpOVI YyCTaHOBNEH KJianaH Tepmoperynatopa. o10
obecneynBaet NpaBuUbHOE HanpaBneHne OABUXEHUA TENTIOHOCU-
TeNnA Yepes KrnanaH (noZ 30M0THUK).

4. MNepef KOHBEKTOPaMU B ABYXTPYOHOW CricTemMe OTOM/eHUs Jo-
MycKaeTcs MpefycMaTpriBaTb YCTAHOBKY 3anopHON apmatypsbl
N obecrneyeHrsi BO3MOXKHOCTM [eMOHTaXa OTAEeNbHOro npu-
60pa npu paboTatowlein crcteme. B ogHOTPYOHOM crucTeme Hanw-
ume 3aMopHOI apMaTypbl Ha NOABOLKaX K dHeprocbeperatolyemy
KOHBEKTOpY (#o 6ainaca) HefonycTMMo 13-3a OnacHoOCTY 61oKu-
POBaHUA LMPKYIALMN TEMIOHOCKTENA Yepes3 CTOAK U FOpU30H-
TasbHY0 BETBb.

5. lna npepoTBpalleHna 3acopeHnsa KnanaHoB TepMoperynsaTo-
POB 1 6anaHCMPOBOYHBIX KnamnaHoB (NMpy UX HanuumMm) Ha Bxone
B CUCTeMy OTOMMIEHUA WKW B ee BETBb CriefyeT npefycMoTpeTb
YCTAHOBKY CeTYaTbIX GUIBTPOB C Pa3mMepoM AUYENKn CeTKM He 6o-
nee 0,5x0,5mm.

6. Tel'lJ'IOFI/Ip,paBJ'IVI'—IeCKI/II?I pacyeT cncTtem OTonNeHUA C 3Hepro-
c6epera|ou4|/|M|/| KOHBEKTOPaMW BbINOJIHAETCA B XOA4€e MPOEKTHbIX
pa60T No CTaHAAPTHbIM MeTOAMKaM KaK C NMOMOLbIO pa3JyiInyHbIX
KOMMNbKTEPHbIX MPOrpamMmm, Tak h BPY4YHYIO.
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Dacifold

OcobeHHocmu npoekmuposaHusa cucmem omonJsieHus 63H€p20C6€p€ZCHOU4UMU KOHBekKmopamu

Mpn aBTOMATV3VPOBAHHOM MPOEKTUPOBAHNMN CUCTEM C MPU- TennoBsoil NOTOk 3HeprocbeperatLmx KOHBEKTOpoB Q_, KBT,
BEAEHHbIMM B HACTOALWEM KaTajore >sHeprocbeperawwmumm  npu GakTUUYeCcKrx napameTpax TENIOHOCUTENA 1 PAaCYETHON TeM-
KOHBEKTOpPaMN  pPEeKOMEHZYeTcA  WCMOofib30BaTb  MpOrpammy  nepatype Bo3dyxa B NMOMELLEHUU ClieayeT onpeaensTb no ¢op-
«daHpocc CO», KOTOPYIO MOXHO CKavaTb ¢ carTta OO0 «[laHpocc»  myne:

(www.heating.danfoss.ru).

t, +t "

BbIX __

t m
Q =Q 2 ° G )
= Bl of — . ~b~ , 1

o 70 [360:| c k M

roe QHy — HOMWHaJIbHbI TEMIOBOW NOTOK KOHBEKTOPA, KBT, NpuH1Maembliii no 1abn. 2;
t, — Temneparypa TenIoHOCUTENA Ha BXOAE B HAarpeBaTeIbHbI 3/IEMEHT KOHBEKTOPA, °C;
t,, — TemnepaTypa TeMmIOHOCUTENA Ha BbIXOAE M3 HArpeBaTe/IbHOTO 3eMEeHTa KOHBEKTOpPa WM KOHBEKTOPHOro 6/10ka
(B ogHOTPYOHOW CUCTeMe oToMeHNA — Ao 6arinaca no xoay ABVXeHUs TennoHocuTens), °C;
t, — pacyeTHas TemnepaTypa BO3Ayxa B OTanMBaemMom nometeHuu, °C;
G — pacxop TennoHOCUTENs Yyepe3 OofiHYy TPYOKy HarpeBaTeNlbHOro 3f1eMeHTa KOHBEKTOPaA, Kr/u. Takum o6pa3om, B NMPOXOLHOM
KOHBEKTOpe cpefHel ryouHbl (C ABYMA MapasesnbHbIMU TPyOKamMm) pacxod Yepes ofHy TpybKy OyaeT paBeH MofoBUHE pacxoda
B MnpucoeanHuTeNlbHOM naTpybke nprbopa. B ogMHOUHBbIX KOHBEKTOpax WM B KOHBEKTOPHbIX 6roKax 13 AByx npubopos
¢ 6aninacom B OJHOTPYOHOW CMCTEME OTOMIEHUS PACXOf TEMIOHOCUTENS BbIYUCIAETCA C YYeToM KodbouumMeHTa 3aTeKaHus d
(cm. Tabn. 4);
M 1 C — MoKa3aTesib CTEMEHU U NONPaBOYHbIV KO3GULMEHT, MPUHUMaeEMble U3 Tab. 7;
b — nonpaBouHbI KO3POULMEHT Ans yyeTa BNNAHMA aTMOCHEPHOro JaBneHNsA Ha TEMNIOBOW MOTOK OT KOHBEKTOPA, MPVHUMAEMbI
13 1abn. 8;
{, — NONPaBOYHbIN KOIGGUUMEHT, yUNTbIBAIOLNI CHUXKEHVE TEMIOOTAAYMN KOHBEKTOPA MPU ABVXKEHNI TEMIOHOCUTENIA Yepes ero

HarpeBaTesibHbIN SIEMEHT MO CXEME «CHU3Y-BBEPX», MPUHYMaeMbli 13 Tabn. 9.

Ta6bnuua 7. NokasaTenb cTeneHy m 1 NONPaBOYHbIA KOIGPULINEHT €

Pacxop TennoHocutens yepes ogHy TpyoKy KOHBEKTOpa G, Kr/y [ m
15-94 0,91 o"
95-540 1 0,07

! B duanasoHe pacxoda 15-94 ka/u [%} =0,91.

Ta6nuua 8. MNonpaBouHbin ko3 duLreHT b

ATmocdepHoe rMa 920 933 947 960 973 987 1000 1013,3 1040
nasnexuve’
MM PT. CT. 690 700 710 720 730 740 750 760 780
b 0,947 0,954 0,961 0,968 0,975 0,983 0,992 1 1,015

" [1ns Mockawl u Mockosckou 0671. pacuemHoe ammocgepHoe dassieHue pasHo 745 mm pm. cm. (994 ella).

Ta6nuua 9. MonpasoyHbI KOIGPULMEHT Y,

(th - tBth)'
°C
() 0,996 0,994 0,992 0,99 0,988 0,986 0,984 0,982 0,98 0,978 0,976 0,974 0,972 0,97

2 3 4 5 6 7 8 9 10 1 12 13 14 15

" lpu 08UXeHUU mensioHocumensa Yepes HaepesameﬂbelG 3/1eMeHm KOH8eKMopa no cxemMe «Cgepxy-8HuU3» 8He 3asUcCUMocmu om geJiu4uHbl (tsx -t )Koad)d)uuueHm Ll)]:T.

Bbix’

6. MNoTeps gaBneHuUs B s3HeprocbeperatoLLem KOHBEKTOPE U KOHBEKTOPHOM 6J10Ke 13 ABYX NPOGOPOB (BMeCTe ¢ 6alinacom npv 04HOTPY6-
HOW cUCTEME OTOMJIEHUS) APK, Ma, BbluncnaeTcsa no popmyrne:

2

AP,=01-| & |, @
K

v

rae: K, — mponyckHas cnoCcobHOCTb KOHBEKTOPA WM KOHBEKTOPHOrO 6510Ka, (M*/4)/6ap®, paBHasa pacxopy TENIOHOCUTENA uyepes
OTONWTENbHBIN NPUOOP NPV Nepenage AaBneHnn Ha Hem B 1 6ap 1 NprvHUMaemas no 1abn. 3 nnu 4;
G — pacyeTHbIN pacxof TEMIOHOCUTENS Yepe3 KOHBEKTOP UM KOHBEKTOPHbI 610K, Kr/u.

Mpwy vHbIX pasmepHocTax AP , G 1 K MOryT Mcnonb3oBaTbCA 3aBUCKMOCTY, NPUBeeHHble B Mpunoxenun 4.
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7. [nppaBnnyeckas 6anaHCMPOBKA ABYXTPYOHON CUCTEMbl OTOM-
NeHus ¢ 3HeprocbeperawwnmMy KOHBeKTopamu (yBsi3ka MoTepb
JaBfieHNA B MnapanienbHblX UUPKYNALUMOHHbIX KONbLax OTomnu-
TeNbHbIX NPUBOPOB) OCyLEeCTBAsSETCA NyTeM Bblbopa Tpebyembix
[n51 3TOro NPOMNYCKHbIX CNOCOBHOCTEN € NCNonb30BaHMEM Gopmy-
Nibl (2) 1 COOTBETCTBYIOLUMX MM MOHTaMHbIX HaCTPOEK BCTPOEHHbIX
B KOHBEKTOPbI KnanaHoB Tepmoperynatopos Tuna KTK-M2.1 wan
KTK-Y-2. Mpn 3TOM MHAEKCbI HAaCTPOEK AOMKHbI OblTb OTPaXKeHbI
B MPOEKTHOWM AOKYMEHTaLN.

KomnneKktauuma n noctaBKa

DHeprocbeperawlyie KOHBEKTOPbl MOCTAaBMATCA C 3aBOAa-
N3roTOBUTENA B MOJIHOCTbIO 3aKOHYEHHOM 1 MOATOTOB/IEHHOM AiA
MOHTa<a Buze.

B KOMNNEKT KOHBEKTOpa BXOAAT:

e HarpeBaTesibHbI 3NIEMEHT C KJlarnaHoM TepMmoperynsTopa 1
6arinacom unu 6e3 Hux. Mpu NocTaBke KOHBEKTOpa C Tep-
MOPErynAaTopoOM LWNUHAENb KnanaHa AomKeH ObiTb 3aKpbIT
3alMTHBIM MIACTMACCOBBIM KOJIMAYKOM (KOMMAYoK Ha Kia-
naHax ans ogHOTPYOHOW CUCTEMbl OTOMEHNA — 3eMeHOro
LBeTa, a Ans ABYXTPYOHON — YepHOro);

® KOXYX KOHBEKTOpa C peLLeTKOn;

® KPOHLWTENHbI (Bt06enn Unu MHble KpeneXHble 3/1eMeHTbI
C KOHBEKTOPOM, KaK NpaBusio, He MOCTaBAAIOTCSA);

8. Tvn cyeTuMKa-pacnpegenuTens onpeaensaeTca NPUHATON cucTe-
MOW VHAMBYAYaNnbHOro yyeTa TennonotpebneHus: INDIV-5 — ans
CUCTEMbI C BM3YyalbHbIM cunTbiBaHMEM nHdopmavmy, a INDIV-5R —
ONA cUCTeMbl C paguonepenayen JaHHbIX B AUCNETYEPCKUN NYHKT
W Ha KOMMbIOTEP pacyeTHOro ueHTtpa. [py npumeHeHumn cucre-
Mbl C paguonepegavelt gaHHbix moandurkauma INDIV (co BcTpo-
€HHbIM WA BbIHOCHBIM JaT4MKOM) BblOMpPAeTca B 3aBUCUMOCTU
OT PaAMONPOHMLAEMOCT OrparkAaoLWMX KOHCTPYKLUIA 34aHKA,
KoTopas onpepenseTca B XofAe HaTypHoro npnbopHoro obcnepo-
BaHUsA 06beKTa CTPOUTENbCTBA.

e nacnopT (MpunaraeTca, Kak NPaBuIIo, K MAPTM KOHBEKTOPOB);

e CneynanbHbI TepMOCTaTUYECKUN 3nemeHT cepum RA 2000
(CTaHZAPTHLIN TepmMo3eMeHT — Mo Tpe6oBaHMIO 3aKas-
yukal);

e o TpeGoBaHUIO 3aKa3umka! — npubop MHAMBMAYaNb-
Horo TeryioyyeTa (Hanpumep, Tuna Indiv-5) ¢ KpenneHuem,
YCTaHOBJIEHHbIM Ha HarpeBaTe/IbHOM 3IeMeHTe KOHBEKTO-
pa B 3aBOACKMX YCJIOBUSIX.

Kaxablli aneMeHT KOHBEKTOPA NOCTaBNAETCA B YNaKOBaHHOM
BuAe. Npu 3TOM HarpeBaTeNbHbI SEMEHT U KPOHLITENHbI NOMe-
LLeHbl BHYTPb KOXYXa.

MoHTaX, UCnbiTaHMe, HalagKa 1 SKCNJlyaTauuna cuctem
OTOMJIEHNA C SHeprocbeperarwLWMMmN KOHBEKTOPamMu

1. MoHTaxX

SDHeprocbeperatoLiie KOHBEKTOPbl CregyeT YCTaHaBnMBaTb
Ha MONTHOCTbIO MOATOTOBMIEHHON (IMafKoOM M OKpaLUEeHHOWN) CTeHe
C nomoLubio GUPMEHHBIX KPOHLUTENHOB, KOTOpble obecrneuynBaioT
HagexHylo ¢ukcaumio npubopa 1 MNPaBUIbHOE €ro MoJIoXKeHUe
(00 3 MM OT NIACTUH HarpeBaTeNIbHOro 3IeMeHTa A0 CTeHbl), rapaH-
Tupyiowee 3¢pdeKTMBHOCTL TennoobmeHa. Mpu 3TomM paccTosHWA
OT MNoJa 0 KOXKyXa KOHBEKTOpa 1 MeXy KOXYXOM 1 NMOJOKOHHOM
[OCKOV (MW ee HanMunK) BOMXKHbl ObITb He MeHee 80 MM /151 KOHBEK-
Topa Manon rny6uHbl 1 110 MM AnA KOHBEKTOPa CpeaHeli ryOuHbI.

PasmeTKa oTBepCTUIN Nog Alo6eny Ans KpenneHns KpoHLTen-
HOB [10J1KHa BbIMOJIHATHCA B COOTBETCTBUM C MPUBA3KaMU, YKasaH-
HbIMU B Tabn. 2 1 MNMpunoxeHnn 1, a TakKe B 3aBOACKMX MAacnopTax
KOHBEKTOPOB.

HarpeBaTenbHbIi 2neMeHT KOHBEKTOpa YK/afdblBaeTcAa Ha
KOHCOJNN KPOHLUTENHOB TaK, YTOObl ero TpyObl nernv B npefHasHa-
YeHHble ANA HYX BbleMKU, @ PacCTOAHNA OT KPOHLUTEHOB [0 Kpa-
eB opebpeHuns C ABYX CTOPOH KOHBeKTOopa 6biny OAMHAKOBBIMMU.
KnanaH Tepmoperynatopa fosKeH pacronaraTbcs, Kak npasuiio,
Ha BepxHel Tpybe HarpeBaTeNbHOro 3NeMeHTa KOHBEKTOPaA 3a UC-
KntoueHnem npubopa, npefHasHauyeHHOro AfA ofHOTPYOHOW cu-
CTeMbl OTOMNIEHWA NPU ABMKEHUN TENNOHOCUTENA MO CTOAKY CHU3Y
BBepX (CM. pa3gen «<HomeHKnaTypa 1 TeXHUYeCKue xapaktepuctu-
Ku» 1 Mpunoxenue 1).

KoHueBble KOHBEKTOPbI Masion rny6rHblI MOTyT TpaHchopMu-
poBaTbCA 13 NMpPaBoro B neBbIV NN ANa pa3J'IVILIHOI7I nofayn B HeEro
TENIOHOCUTENA, a cpenHel?l I'J'Iy6I/IHbI — W3 NpaBoro Aana nogsopja
TeNNOHOCUTENA K BEPXHEMY LWUTYLEPY B NeBbIV ANA nogaym Tensno-
HOCUTENA CHN3Y BBEPX U HaO60pOT nytem I'IpOCTOIh nepecTtaHOBKA
HarpeBaTteNbHOro 3nemMeHTa (Kpome KOHBEKTOPOB C KianaHamu
TepmoperynaTopa Tuna KTK-M). HarpeBaTenbHble 3nemeHTbl Npo-
XOAHbIX KOHBEKTOPOB B 3TOM Clly4yae abcontoTHO yHuBepCcanbHbl.

Mocne YCTaHOBKW Ha KpOHLLITeVIHbI HarpesaTesibHOro asIeMeH-
Ta NpPon3BOANTCA NpUcoefNHEHNE €ro K pr6OI'IpOBO,D,aM CNCTEMDI
oTonneHnAa C NOMOLLbIO CBapKn UK Ha pe3b6e. anICOQ}J,I/IHeHVIe
KOHBEKTOpOB C KnanaHom tuna KTK-MN k Tpybonposogam cucte-
Mbl OTONNEHUA Ha CBapkKe cnieayeT BbINOSIHATb C OCTOPOXHOCTbIO U
TOJIbKO NPW rapaHTUPOBAHHOM PACCTOAHNN MeXOYy MeCTOM CBap-
KW 1 KnanaHoMm He meHee 110 mm. Cnocob coegnHeHns BbibrpaeT-
CA NPV 3aKa3e KOHBEKTOPOB.

KO)KyX KOHBEKTOPa HaBeLMBaEeTCA Ha KpOHLIJTeIZHbI MO OKOH-
YaHUN OTAENTOUHbIX pa60T, BO BpeMA KOTOPbIX HarpeBaTeanbM
SN1eMeHT OOKeH ObITb 3aljmuieH OT nonagaHuA Ha Hero CTpowu-
TeNIbHOIo Mycopa, rps3u 1 Kpacku.

MpumeyaHue. OAO «3aBop CaHTEXNPOM» NMOCTABAAET NMOMHOCTbIO COOPAHHBIN KOH-
BEKTOP Ha MOHTaXHOW pame (BMeCTO KPOHLITENHOB), C MOMOLLbIO KOTOPOW OH
KPernuTca K CTEeHe, 1 C TbiZIbHOW NaHesblo. Tako KOHBEKTOP UCKIIoYaeT oWMbKM npu

€ro MOHTaxe, Bfiekyuve 3a CO60W CHUXKEHMNE TennooTaavn npm6opa.
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MoHmax, ucneimaHue, Hanaoka u 3Kcnjsiyamayusa cucmem omonJieHus 63H€p20C6€p€20IOU4UMU KOHBekmopamu

TepmocTaTUyecKue 3nemMeHTbl YCTaHaBNMBAKOTCA Ha Knana-
Hbl TEPMOPErynATOPOB, KaK MPaBWiO, B MOC/EHION ouyepefb,
nepen craye obbeKkTa 3akasuumky. Npu OBYXTPYOHON cucTeme
OTOM/IeHNA [OMYCKaeTCsA YCTaHOBKA TePMO3JIEMEHTOB B NpoLiecce
€e MOHTa)KHOW Hanagku Ans 3alWuTbl OT HECAHKLMOHUPOBAHHOM
nepeHacTPOKYM KNanaHoB, eCnu AfiA 3TOro He UCMNOoJb3YIoTCA cre-
umanbHble ycTponcTaa (cMm. n. 3. dKkcnnyaTtauumsa).

CneynanbHbil TepmosnemeHT cepun RA 2000 nomeutaetcs
Ha KNamnaH 1 3akpeniseTcA C NMOMOLLbI0 M1aCTMAaCCOBOW raliku
6e3 UCMoNb30BaHNA KaKMX-TMO60 WUHCTpymMeHToB. CTaHAapTHble
TEPMO3/IEMEHTbI, MeloLLVe ApYyrme KpernexHble 3fIeMeHTbl, yCTa-
HaB/MBAIOTCS HA KnamnaHe B COOTBETCTBUM C NMPUSIaraeMbiMU K HAM
WHCTPYKLMAMU.

2. UcnbiTaHne, NycK 1 Hanapgka

lNepen nyckom cucTemMa OTOMJIEHUA C SHeprocbeperatoLLm KOH-
BEKTOPOM A0/1KHa OblITb MOTHOCTHIO CMOHTUPOBAHA, NPOMbITA 1 UCTIbI-
TaHa Ha repMETUYHOCTb W MPOYHOCTb.

MpOMbIBKY 1 UCMbITaHWE CUCTEMbI OTOMMIEHNA C SHeprocbepe-
ralowyMy KOHBEKTOpaMu criegyeT OCyLeCcTBAATb MPY NOMHOCTbIO
OTKPbITbIX K/larnaHax TepMoperynatopoB (6e3 TepMocTaTmyeckmx
3N1eMEHTOB, a TaKXe MpW yCTaHOBKEe YCTPOMCTBA NpeaBapuTeNb-
HOI HaCTPOMKM KNanaHoB ANA ABYXTPYOHbIX CUCTEM B MOSIOXKeHMe
«N» — 3aBopcCKan HacTpoWKa).

MNcnbiTaHne npousBoAnTCA XONOLHOW BOAOW MPOO6HBIM
[aBfieHneM, npeBblllalowym paboyee Ans CUCTEMbl OTOMAEHUS
B 1,5 pa3a, HO He MeHee 6 6ap.

3anosniHeHne CcUCTeMbl OTOMJIEHUA TEMIOHOCUTENIEM B Nepu-
o[l ee nycka crnefyeT BbIMONHATb Yepe3 06paTHbIf TpybonpoBog,
cobniofan TpeboBaHUA MHCTPYKUMUIA NO SKCMayaTauuy yCTaHOB-
JIEHHBIX B CUCTEME aBTOMATUUYECKNX 6anaHCMPOBOYHbIX YCTPONCTB.

Mocne ruppaBnMyecknx WCNbITaHUI CUCTEMA OTOMJIEHNUA
[OMKHa ObITb NoABepraTbCcA Hanagke.

Mpouecc HanagkyM CUCTEMbI OTOMNEHMA C dHeprocbeperato-
LMW KOHBEKTOPaMU 3aBUCUT OT BUAA CUCTEMbI U YCTAaHOBMIEHHbIX
B HUX yCTpoWcTB. Hanagka ABYXTPYOHbIX CMCTEM OTOMMEHUA Bbl-
NnoNHAEeTCA B iBa 3Tana.

1. CHayana Npou3BOANTCA HACTPOKa MPOMYCKHON CMOCOBHOCTM
K/lanaHoB TEPMOPEryNIATOPOB Ha MPOEKTHbIE 3HAUEHNS, KOTopast
BbIMOJIHAETCA BPYUYHYl0 6e3 MpUMEHEHNA KaKoro-nmbo WMHCTPY-
MeHTa.
[lns sToro Heob6xoaMUMO:
® CHATb C K/anaHa 3alWTHbIN KOMMavoK;
e MOBEPHYTb KPAaCHYI KOPOHKY YCTPOMCTBA MpeaBapuTesb-
HOW HAaCTPOWMKYM JO COBMELLEHVS HEOBXOZUMOro LidpoBo-
ro MHAeKCca Ha Hel ¢ MeTKOW Ha Kopryce KnanaHa (puc. 14).
3HaueHue NHAEKCa HACTPOVKU ANA KaXKA0ro KnanaHa AosmK-
HO 6bITb OTPAXKEHO B MPOEKTHOWM JOKYMeHTaLuu;

Puc. 14. MoHTaxHas HacTpoliKa KnanaHa TepMoperynatopa

e HajeTb Ha KnanaH TepMmoperynAtopa TepmocTaTUyecKui
371eMeHT, CKpbIBatoLWMiA MOA COBO YCTPOMCTBO MOHTaXKHOW
HaCcTPOWKM (ANA 3awnTbl OT CAYyYaNHOW UM YMbILWIEHHON
nepeHacTponKum).

2. BTopoi 3Tan — HacTpoiKka aBToMaTUYeCcKmx 6anaHCPOBOYHbIX
KnamnaHoB Ha TpebyeMblil MO NPOEKTY Nepenas AaBneHnn.

B opgHOTpY6HOI cucTeMe OTOMNEHUA MPOU3BOAWTCSA TONBKO
HaCTpoWKa aBTOMaTMYeCcKmx 6anaHCMpoBOYHbIX KnanaHos AB-QM
Ha NPOEeKTHbIe 3HAYEHMA PACUYETHbIX PACXOA0B B CTOAKAX UMK BET-
BAX CMCTeMbl, a KnanaHoB AB-QT — Ha pacyeTHbIl pacxog v Temne-
paTypy obpaTtHoro TenjoHocutens. KnanaHbl TepMOperynsaTopos
IONA OfHOTPYOHOI cMcTeMbl He TPeBYIOT HAaCTPOWMKM 1 MO3TOMY
He OCHaLLeHbl HACTPOEYHbIM YCTPONCTBOM.

HacTpoiika 6anaHCcMpoOBOYHbIX KinamnaHoB ANiA Ntoboi cucTe-
Mbl OTOM/IEHUA BbINOSHAETCA B COOTBETCTBUM C JaHHbIMY KaTasnora
«banaHcMpoBoYHble KnanaHbi» [16].

MoHTa) BCeX YCTPOWCTB CUCTEMbl MHAUBMAYANbHOMO yyeTta
TennonoTpebneHns [OMKHA BbINOHATL B COOTBETCTBUM C WH-
CTpyKumen n3 «<PykoBoacTBa MO MOHTaXy CYETUMKOB — pacnpene-
nutenei Tenna INDIV 5/5R Ha KOHBEKTOpPbI Manow 1 cpepHen riy-
6uHbI» [18] TONbKO Creyman3npoBaHHas opraHn3aluns, uMetoLLas
ZONycK K Nofo6HbIM paboTam.

3. dKcnnyaTtaumsa

Cunctema oTonneHns ¢ SHeprocbeperanLLMn KOHBEKTOPaMu
[OJIKHa SKCMyaT!POBaTbCA TONbKO C YCTAaHOBMIEHHbIMY Ha Knana-
HaX TepMOpPErynATOPOB TePMOCTATUUYECKMU SNIEMEHTaMMU.

Mpwn sKcnnyaTaumm TepmocTaTMyeckre 3eMeHTbl HacTparBa-
I0TCA Ha NOAAeprKaHVe TemnepaTypbl BO3Ayxa B MOMeLLeHNN, Kak
npaBswio, caMum notTpebrTenem. ins 3Toro HaCcTpoeyHas pPyKoAT-
Ka MoBopayrBaeTca O COBMeLLeHMA Lndpbl MHAEKCa Ha ee LUKarne,

RA 2973
I 1 2 3 I
15 16 18 20 21

RA 2974
I 1 2 3 4 I
15 16 18 20 22 24

Puc. 15. OpueHTpoBOUYHOE COOTBETCTBME NHAEKCOB Ha LWKasie HAaCTPOMKM CreumasibHbIX TEPMOCTaTUYeCKMX 3r1emeHToB cepum RA 2000 1 cpegHeit

TemMnepaTtypbl BO34yXa B MOMeELLEeHNN.
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Dacifold

COOTBETCTBYHOLLEN BbIOpaHHOW TeMnepaTtype (puc. 15), ¢ uBeTHON
METKOI Ha Kopryce TepMO3/IeMeHTa.

B neTHMI neprop crcTema OTOMEHNA JOMXKHa ObITb 3aMnoHe-
Ha BOAOW (AOMyCKaeTCsi ONMOPOXKHEHVE CUCTEMbI AJIA NPOBeAeHNs
npodunakTUIecknx paboT Ha CPoK He Gonee 15 gHel), a TepMo-
CTaTMyecKre 3NeMeHTbl PEKOMEHIYETCA NepeHacTpouTb Ha noa-
JepKaHne MaKCUManbHO TemnepaTypbl BO3A4yXa B MOMELLEHWN.

B npouecce skcnnyatauun cnegyet nepuognyeckn (1-2 pasa
B rof) NPOV3BOAMTb OUMCTKY HarpeBaTesibHOro df1IeMeHTa KOHBEK-
TOPOB OT MbI/K, A/1A YEro HEOBXOAMMO CHATb KOXYX KOHBEKTOpa.
Mpy umcTke 3Heprocbeperatolero KOHBeKTOpa He [onycKaeTcs
MCnosnb30BaTb abpasyvBHbIE 1 arpecCcuMBHbIE MOLLME CPeACTBa.

Myck cueTumka-pacnpefenvtens B pabouyio dKcnnyaTaumio
OCyLIeCTBNATCA B MOMEHT ero dukcaumm Ha agantepe. Mopagok
onnatbl ¥ pacyeTa 3a OToMsIeHre NPY UCMONIb30BaHNUM CHETUNKOB-
pacnpepenutenen pernameHTupoBaHbl octaHoBneHnem [MpaBu-

TenbctBa PO N2354 o1 06 mas 2011 r. u metoankon MK 4-07.2004
[5,7].

YT106bI CHU3WTL ONNATHI, XMbLLAM HEO6XOAVMO PerynmpoBaTtb
TENnoOTAauy KOHBEKTOpa Mpu MomoluM TepmoperynAatopos. 1o
MMetoLweMyca OMnbITy NPUMEHEHWA pacnpeaennTesiel SKOHOMHble
KWUTENM MOTyT CHU3WUTb CBOM onfiaThl Ha 3—7 TbiC. pyb. B rog npu
cylecTByoWMX Tapudax Ha Tennosyto 3Hepruto. C yyetom pocTa
TapudoB 3Ta cymma OyfeT exerogHo yBennumsatbcs. Mpu 3Tom
cToumocTb obopynoBaHua pacnpepenutenamu INDIV-5 cpepHen
KBapTUpbl cocTaBnseT okono 2500 py6., a cTtoMmocTb obopyno-
BaHUA pagnocuctemort — 8-10 Tbic. py6. Ha KBapTUpy. Takum 06-
pa3om, yCTaHOBKa pacnpegenuTenen ¢ Bu3yasabHbIM CYMTbIBaHNEM
OKynaeTtcA MeHee yem 3a 1 rog, a pagnocuctema — 3a 1,5-2 ropga.
Cpok cny6bl pacnpenenutensa HAMHOIO NPEBbILIAET CPOK ero oKy-
naemocTu.
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— [IpunoxeHue

lMpunoxeHne

MpunoxeHune 1. YepTexxun sHeprocbeperaoLimx OToNUTeNIbHbIX KOHBEKTOPOB

6 a a unu 6 a 6
156 94 Ly Ls

.
..’\I:_)

Ly

Puc. 1.1. KoHBeKkTOop KOHLEBO, Manoi (a) n cpegHeit (6) rybuHbl ¢ KnanaHom Tepmoperynatopa KTK-M1.1 n 6aiinacom (ans ogMHOYHON YCTaHOBKM
B OAQHOTPYOHOI cucteme otonneHus) unm KTK-M2.1 6e3 6ainaca (pn1a OJQUHOYHOW YCTAaHOBKYM B [IBYXTPYOHOWN CCTeMe) NPaBOro UCMonHeHns (neBoe
VCNONHEHNe — 3epKasibHOe) NPU CXeMe ABUXKEHNA TENNOHOCUTENA «KCBEPXY-CHU3Y.

6 a a un o6 a 6
156

Ly

Puc. 1.2. KoHBekTop KOHLEBO, Manoi (a) u cpegHeit (6) rybuHbl ¢ KnanaHom Tepmoperynatopa KTK-M1.1 n 6aiinacom (ans ogMHOYHON yCTaHOBKM
B OHOTPYOHOI CMCTeMe OTOMEHUs), NPaBOro NCMONHEHUA (NeBoe UCMONIHEHNE — 3epKaibHOe) NPV CXeMe [IBUXKEHVA TEMNNOHOCUTENA «CHU3Y-BBEPX».

22 RB.00.C2.50 01/2013



156 94

400

Puc. 1.3. KoHBekTop npoxogHoi, manoi (a) u cpefHeit (6) rny6uHbl ¢ KnanaHom Tepmoperynatopa KTK-M1.1 n 6ainacom unn knanadom KTK-M2.1 6e3
6aiinaca AnA KOHBEKTOPHOro 6510Ka B O4HOTPYOHOI Unu iBYXTPYOHOI cucTeme oToMIeHUA (B COYeTaHNM C KOHLIEBbIM KOHBEKTOPOM 6e3 Tepmoperyns-
TOpa) NPaBoro NCMOJIHEHUA (IeBOE NCMOHEHNE — 3ePKaslbHOe) MPU CXeMe ABVXKEHNA TEeMOHOCUTENA KCBEPXY-CHU3Y.

156 94

400

jjul

50 Ly

Puc. 1.4. KonsekTop npoxoaHoii, Masnoi (a) n cpeaxeit (6) rnybuHbl ¢ KnanaHom Tepmoperynatopa KTK-M1.1 n 6aiinacom gns KOHBEKTOPHOro 6510Ka
B O[JHOTPYOHOW ccTeMe OToMNIeHNA (B COYETaHUM C KOHLIEBbIM KOHBEKTOPOM 6e3 TepmoperynaTopa) NpaBoro NCNonHeHUA (NeBoe UCMoNTHeHe — 3ep-
KanbHOe) NMpun cXeme ABUXEHUA TEMOHOCUTENA KCHU3Y-BBEPXY.
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lpunoxeHue

156 94

400

Ly

Puc. 1.5. KoHBekTop KoHLeBoWM, Manon (a) n cpefgHen (6) rnybuHbl ¢ knanaHom tepmoperynatopa KTK-Y-1 npaBoro ucnonHeHus (nesoe ncrosnHe-

HVe — 3epKaJibHOe) MPU CXeme ABVXKEHWA TENNOHOCUTENA «CBepXYy-BHM3», 6e3 6alinaca (c 6ainacom TonbKo A8 O4UHOYHON YCTaHOBKY B OAHOTPYOHOI
cMcTeme oTonneHus).

6 a a un 6 a 6
156 94
— Lk
o
o
. . <+
O - O

L4

Puc. 1.6. KoHBekTop KoHLeBoOI, Manoi (@) n cpegHen (6) rybuHbl ¢ KnanaHom Tepmoperynatopa KTK-Y-1 npaBoro ncnonHeHus (nesoe ucnonHe-
HVe — 3epKasibHOe) NPy CXeMe ABUXEHWA TEMNIOHOCUTENA «CHU3Y-BBepPX», C baiinacom (6e3 6alinaca TONbKO ANA KOMMNNeKTaLuy KOHBEKTOPHOTO 6110Ka).
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156

94

400

L4

Puc. 1.7. KoHBeKkTOp KOHLEBOI, Maoi (a) n cpeaHen (6) rmy6uHbl 63 KnanaHa TEPMOPErynsaTopa A KOHBEKTOPHOTO 6/10Ka (B coueTaHMu C NPoXoa-
HbIM KOHBEKTOPOM, OCHALLEHHbIM KnarnaHom TepmoperynaTtopa tuna KTK-) npaBoro ucnonHeHus (neeoe nCnosiHeHne — 3epkaibHoe).

156

94

Q-0

400

50 L

cncTeme).
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Puc. 1.8. KoHBekTop npoxoaHoli, manoii (a) n cpegHeri (6) ry6urHbl 6€3 KnanaHa TepmMoperynaTopa NpaBoro NCMoHEHUA (1eBOe NCMOHEHNE — 3ep-
KanbHoe), 6e3 6alinaca — Ans KOHBEKTOPHOro 610Kka B AByXTPY6HOI crcTeme oTonneHus (¢ 6aiinacom — Ana KOHBEKTOPHOro 6510Ka B OAHOTPY6HOM




lpunoxeHue

Dacifold

MpunoxeHue 2. PekomeHayemble coyeTaHns SHeprocbeperaLLix KOHBEKTOPOB B KOHBEKTOPHOM Br1oKe

KoHBeKTOpbI Manoi rny6uHbl KoHBeKTOpbI cpefHei rny6uHbl
MapKupoBKa KOHBEKTOPOB Q, ’K(;:_I_Q"Y)' MapKupoBKa KOHBEKTOPOB QHV'K(BZ_?NV)’
KH20-0,4K 0,4 KH20-0,7K 0,7
KH20-0,479K 0,479 KH20-0,85K 0,85
KH20-0,655K 0,655 KH20-1,0K 1,0
KH20-0,787K 0,787 KH20-1,226K 1,226
KH20-0,918K 0,918 KH20-1,348K 1,348
KH20-1,049K 1,049 KH20-1,471K 1,471
KH20-1,18K 1,18 KH20-1,593K 1,593
KH20-1,311K 1,311 KH20-1,716K 1,716
KH20-1,442K 1,442 KH20-1,838K 1,838
KH20-1,573K 1,573 KH20-1,961K 1,961
KH20-1,704K 1,704 KH20-2,083K 2,083
KH20-1,835K 1,835 KH20-2,206K 2,206
KH20-1,966K 1,966 KH20-2,328K 2,328
KH20-1,049M+ KH20-1,049K (2,098) KH20-2,451K 2,451
KH20-1,18M+ KH20-1,049K (2,229) KH20-2,574K 2,574
KH20-1,18MM+ KH20-1,18K (2,36) KH20-2,696K 2,696
KH20-1,311M+ KH20-1,18K (2,491) KH20-2,819K 2,819
KH20-1,311M+ KH20-1,311K (2,622) KH20-2,941K 2,941
KH20-1,442M+ KH20-1,311K (2,753) KH20-1,593MM+ KH20-1,471K (3,064)
KH20-1,442M+ KH20-1,442K (2,884) KH20-1,5931M+ KH20-1,593K (3,186)
KH20-1,573MM+ KH20-1,442K (3,015) KH20-1,716MM+ KH20-1,593K (3,309)
KH20-1,5730M+ KH20-1,573K (3,146) KH20-1,7160M+ KH20-1,716K (3,432)
KH20-1,704M+ KH20-1,573K (3,277) KH20-1,838MM+ KH20-1,716K (3,554)
KH20-1,7040M+ KH20-1,704K (3,408) KH20-1,838MM+ KH20-1,838K (3,676)
KH20-1,835M+ KH20-1,704K (3,539) KH20-1,9611+ KH20-1,838K (3,799)
KH20-1,835M+ KH20-1,835K (3,67) KH20-1,9611M+ KH20-1,961K (3,922)
KH20-1,966[1+ KH20-1,835K (3,801) KH20-2,083MM+ KH20-1,961K (4,044)
KH20-1,966[1+ KH20-1,966K (3,932) KH20-2,083MM+ KH20-2,083K (4,166)
KH20-2,206[1+ KH20-2,083K (4,289)
KH20-2,206MM+ KH20-2,206K (4,412)
KH20-2,3281M+ KH20-2,206K (4,534)
KH20-2,328MM+ KH20-2,328K (4,656)
KH20-2,4511M+ KH20-2,328K (4,779)
KH20-2,4511M+ KH20-2,451K (4,902)
KH20-2,5740M+ KH20-2,451K (5,025)
KH20-2,574M+ KH20-2,574K (5,148)
KH20-2,69611+ KH20-2,574K (5,27)
KH20-2,69611+ KH20-2,696K (5,393)
KH20-2,819IM+ KH20-2,696K (5,515)
KH20-2,8197M+ KH20-2,819K (5,638)
KH20-2,9411M+ KH20-2,819K (5,76)
KH20-2,9411M+ KH20-2,941K (5,882)
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Mpunosxenue 3. Tabnuua 3asncumocrein K , AP, G

G
M3y Kr/u
AP,
=2 (W) Gap K,= 2107, (wo/u)/Gap®®
/AR, /AR,
GY 6
6ap A&:[Fj , 6ap APk:[K—] 10, 6ap
G=K, /AP, M*/u G=1000-K, -~/AR, kr/u
G G
K,=316- L (M3/4)/6aps K,= 0,316-ﬁ , (M3/4)/6ap®®
A K k
GY 6
Ma Aﬁ:((j -10°,Ma APk=0,1~[K—J ,Ma
G=3,16-10"-K, /AR, m¥/y G=316K, /AR, kr/u
G G
K, =10- 7, (W/4)/6ap®? Ko = ap 107 (w/u/6ap®*
K k
2 2
KMa APk:1OO~[K£J ,KMa ARF[KEJ 107, kMa
G=0,1-K, /AR, M¥/u G=100-K, -~/AR,, kr/y

MpunoxeHue 4. Tabnuua nepesofa egnHUL faBieHUs (Nepenaga AasneHnin)

MpowusBoaHasa
efnHuLA
WexogHas 6ap Ma kMa rMa MMa mbap
efnHMLA
16ap 1 10° 102 10° 10" 10°
1MNa 10° 1 103 102 10°¢ 102
1KMa 107 10° 1 10 103 10
1MMa 10° 10? 10" 1 10+ 1
1MMa 10 10° 10 10* 1 10*
1 mbap 10 10? 10" 1 10+ 1
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lMepeyeHob 3a80008-uszzomosumeret 3H€p20C6€p€26HOLUUX omonumeJibHblIX KOHBEKMOpPO8

MepeyeHb 3aBOAOB-N3roTOBUTENEN
3HeprocbeperarLWwmx OTONUTEIbHbIX KOHBEKTOPOB

° 3aBof-13rotoBuTeNb 3aBopcKoe HaumeHoBaHne Tun BCTPOEHHOro KnanaHa KoHTaKTHasa nidopmaumsa
n/n KOHBEKTOPOB KOHBEKTOpa aBTOMaTN4YeCKoro
TepmoperynaTopa
1 | OAO «CAHTEXNPOM» «CaHTexnpom ABTO» — Masnon KTK-M1.1, 107497, r. MockBa,
rny6uHbI KTK-1M2.1, yn. Amypckas, g. 9/6.
«CaHTexnpom AsTo C» — cpefHel KTK-Y-1, Ten.: (495) 462-21-19, 730-70-80
ry6unHbI KTK-Y-2 E-mail: mail@santexprom.ru
Internet: www.santexprom.ru”
2 [3A0 «66 MeTanno- «YHusepcan» KCK 20 MT» — manon KTK-M1.1, 125438, 1. MockBa,
o6pabatbiBatowui 3aBog» | ry6uHbI KTK-MN2.1, 4-n JluxaueBckuin nep, 4. 2.
«YHuBepcan» KCK 20 CT» — cpepHen KTK-Y-1, Ten.: (499) 153-14-73, (495) 456-02-10
rny6urHbI KTK-Y-2 E-mail: mail@66moz.ru
Internet: www.66moz.ru"
3 [ 000 «MOHTAX-3MM» "«YHuBepcan» KCK 20 MT» — manoi KTK-M1.1, 143433, MockoBcKas 061,
ryoVHbI KTK-M2.1, KpacHoropckuii p-H, n. HaxabuHo,
«YHuBepcan» KCK 20 CT» — cpepHen KTK-Y-1, yn. Hosas, ctpoeHue 1
rny6urHbI KTK-Y-2 Ten.: (495) 992-15-91, 566-06-33
E-mail: 5660633@gmail.com
Internet: www.montzp.ru"
4 | OAO «KanubpoBckui «YHusepcan-M (Tb)» — manon KTK-M1.1, 129085, r. MockBa,
3aBoa» ry6uHbI KTK-M2.1, yn. boukosa, A. 11a.
«YHusepcan-C (Tb)» — cpepHen KTK-Y-1, Ten.: (495) 615-27-71
ry6VHbI KTK-Y-2 E-mail: mail@kalibrovsky.ru
Internet: www.kalibrovsky.ru"
5 | OAO «ToproBbiii foM «YHusepcan KHY Asto» — manon KTK-M1.1, 654084, KemepoBckas 0671.,
"YHuBepcan"» ry6uvHbI KTK-M2.1, r. HoBoky3Heuk,
«YHuBepcan KHY-C ABTo» — cpefiHei KTK-Y-1, Ky3Heukoe wwocce, 4. 20.
ryOVHbI KTK-Y-2 Ten.: (8343) 34-30-30, 34-30-29
E-mail: td.univers@mail.ru
Internet: www.universal-nk.ru"
6 | OO0 «TennocepBuc» «YHusepcan» KCK 20 MT» — manon KTK-M1.1, 125438, r. MockBa,
ry6urHbI KTK-M2.1, 4-bi1 JInxaueBCKUI Nepeynok, 4. 4.
«YHusepcan» KCK 20 CT» — cpepHen KTK-Y-1, Ten.: (499) 153-93-42.
ry6uvHbI KTK-Y-2 E-mail: teploservisO7@yandex.ru
Internet: www.teploservis-m.ru"
7 | Kumpcknii 3aBog, «Bnto3», «IneraHT» — Manon rnyouHbI KTK-M1.1, 171502, r. Kumpbl,
TensoBoro obopypoBaHua | «bnio3», «<3neraHT» — cpepHei KTK-M2.1, yn. OpaxoHunknase, a. 83A.
«Papgmartop» ryOVHbI KTK-Y-1, Ten.: (48236) 29250, 21634
KTK-Y-2 E-mail: marcet@kztoradiator.ru
Internet: www.kzto-radiator.ru"
8 | OAO «MexaHu4yeckui KCK 20 «YHuBepcan Tepmo» — manom KTK-M1.1, 196105, r. CaHkT-leTepbypr,
3aBoa» ry6urHbI KTK-M2.1, Buteb6ckuin np., 4. 15
KCK 20 «YHusepcan Tepmo-C» — KTK-Y-1, Ten.: (812) 388-13-84, 388-00-06
cpepHen rayouHbl KTK-Y-2 E-mail: oaomz@mail.ru
Internet: www.mech-zavod.ru"
9 |3A0 «KykoBcKuii 3aBof, «YHusepcan-M (TB)» — manon KTK-M1.1, 140180, MockoBckas 0611.,
MOHTa>KHbIX 3aroTOBOK» rny6urHbI KTK-M2.1, r. ’KyKOBCKMI,
«YHusepcan-C (Tb)» — cpepHen KTK-Y-1, yn. Ykanosa, 4. 46.
ry6uHbI KTK-Y-2 Ten.: (495) 556-98-94, 556-97-78.
E-mail: zmz.02@mail.ru
Internet: www.zmzjukov.ru"
10 | 3A0 «Cokon-ATC» «YHMBepCan» — Manom rny6uHbl KTK-11.1, 308861, r. benropog,
«YHMBepcan» — cpefHeit rny6uHbl KTK-M2.1, np. b.XmenbHuukoro, a. 137.
KTK-Y-1, Ten.: (4722) 34-94-77
KTK-Y-2 E-mail: info@teploservis-m.ru
Internet: sokolats.ru"
11 | OAO «®upma Mzotepm» «M30TEepM», «IKOTEpM», <HOBOTEPMY, KTK-11.1, 196651, r. CaHKT-leTepbypr,
«Atoll Pro» — manolii rny6uHbl KTK-M2.1, KonnwuHo, np. JleHnHa a.1
«/130Tepm», «IKoTEepM», <HOBOTEPMY, KTK-Y-1, Ten.: (812) 460-88-22, 322-88-82
«Atoll Pro» — cpepiHei1 rny6uHbl KTK-Y-2 E-mail: comm@isoterm.ru
Internet: www.izoterm.ru"
12 [ 000 «TonbATTUHCKUN KCK «YHunBepcan-Tb» — manoim KTK-M1.1, 445000, r. TonbATTN,
3aBopg npu6opos ry6urHbI KTK-M2.1, yn. OKpanHHas, a. 24.
oTonfeHNsA» KCK «YHuBepcan-Tb-C» — cpepHein KTK-Y-1, Ten.: (8482)311-611
rny6uHbI KTK-Y-2 E-mail: sales@ruskonvektor.ru

Internet: www.ruskonvektor.ru"
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LeHTpanbHbiin opuc - 000 «aHdpocc»

Poccua, 143581 MockoBcKasa 065., ICTpuHCKni p-H,
c./noc. Naeno-Cno6opckoe, a. Jlewkoso, 217.
TenedoH: (495) 792-57-57. ®akc: (495) 792-57-59.

E-mail: he@danfoss.ru

PernoHanbHblie npeacraBuUTeNIbCTBa

BnagmeocTtok Ten.: (4232) 65-00-67
Bonrorpag Ten.: (8442) 33-00-62
BopoHex Ten.: (473) 296-95-85
EkatepuH6ypr Ten.: (343) 379-44-53
NpKyTCcK Ten.: (3952) 97-29-62
KasaHb Ten.: (843) 279-32-44
KpacHogap Ten.: (861) 275-27-39
KpacHoapck Ten.: (3912) 788-505
MwnHck Ten.: (375 17) 237-53-66
HwxHW1n Hosropop Ten.: (831) 278-61-86
HoBocnbupck Ten.: (383) 33-57-155
Omck Ten.: (3812) 35-60-62
MNepmb Ten.: (342) 257-17-92
PocTtoB-Ha-[JoHy Ten.: (863) 204-03-57
Camapa Ten.: (846) 270-62-40
CapatoB Ten.: (987) 314-25-03
CaHkT-MeTepbypr Ten.: (812) 320-20-99
TiomeHb Ten.: (3452) 43-58-68
Yda Ten.: (3472) 241-51-88
XabapoBck Ten.: (4212) 41-31-15
YenabuHck Ten.: (351) 211-30-14
fipocnasnb Ten.: (4852) 67-13-12

www.heating.danfoss.ru

KomnaHua «[lJaH$pocc» He HeceT OTBETCTBEHHOCTM 3a ONeyaTKu B KaTanorax, 6poLopax v ApYrux u3aaHusx, a TakxKe octaBiseT 3a 060 NpaBo Ha MOAEPHU3aLMIO CBOEN MPOAYKLNN
6es npeasapuTenbHOro onoseLleHnsa. ITO OTHOCUTCA TaKXe KyXe 3aKa3aHHbIM U3efiInamMm Npu ycnoBuUK, 4TO TakKne N3MEeHeHNA He NOBNIeKYT 3a coboi nocneaywmnx KOPpekTUMpoBOK
yXe cornacoBaHHbIX CI'IEL[I/Id)I/IKaLlI/IVI. Bce TOProBble Mapku B 3TOM mMaTepuane ABNATCA CO6CTBEHHOCTbIO COOTBETCTBYOLWUX KOMMaHu. «ﬂaHd)OCC», norotun «Danfoss» agnawTca
ToprosbiMu mapkamu komnanum OO0 «[laHpocc». Bce npasa 3alyuLeHbl.
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