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1. OBLLIME CBEAEHWNS O TEMJbIX NOJIAX

1.1TMPEVMYLLIECTBA W HEOOCTATKN HAMOJIbHOITO OTOMNEHNA

BoasiHble TEMmble MoJibl MPOYHO BOLLMM B apCeHal MHXeHepHoro obopynoBaHMs
[oMa bnarofaps Co3faHuio MY MakCMManbHO KOMMOPTHOrO s YeNloBeKa 1 foMall-
HMX XXMBOTHbIX TEMMEPATYPHOro PeXMMa MO CPaBHEHMIO C MPUBLIYHLIM PAAMATOPHbBIM
OTOMMEeHVEM.

PanvaTopHoe oOTonneHve, nopnepxueas Tpebyemylo CpefHiol0  Temmepaty-
py BO3[yXa B MOMeLLeHUN, JAET Aaneko He nheanbHoe pacnpefeneHvie Temnepatyp
Mo BbICOTE, Tak Kak OCHOBHas [ONs TEnnoBOW 3Heprv pagmatopa nepenaercs
B MOMELLEHME C MOMOLLbIO KOHBEKUMW. MpW 3TOM OCHOBHOW BOCXOAAWMIA KOHBEKTUB-
HbI NOTOK COCPeloTONeH B NPUpaamaTopHo 3oHe. OH NepemeLLaeT BO3yX Mo NOTONKY
1 3aTeM HepPaBHOMEPHO pacnpefensieT HarpeTbi Bo3AyX No 00bEMY NOMeLLEeHNs.

3oHa koMopTHOW TeMnepaTypbl (20-21 °C) npu pagraTopHOM OTOMEHUN pacro-
naraeTcs Ha ypoBHe rpyam crosiero Yenoseka (150 cm). Huxe ypoBHs 40 cm oT nona
TemMnepaTypa Bo3ayxa He npesbiwaeT 16-17 °C, a Np1noToNoYHbIM BO34YX NPOrpeBaeTcs
0o Temnepatypsl 23-24 °C.

MpvMeHeHWe HaMOMbHOTO YYUCTOrO OTOMMEHUs MPUBOLMT K BepTMKanbHOMY
pacnpefeneHuio TeMnepatyp, 6nmskomy K ngeansHomy (cm. puc. 1.1.1).

HamonbHoe oTomneHVe He CO30aET TaKMX MOLLHbIX KOHBEKTMBHbLIX MOTOKOB,
Kak pagunaTopbl, a TeM HGonee — KOHBEKTOpPbI, Tak Kak TemrepaTtypa HarpeBaloLlen
MOBEPXHOCTU MOJIOB HAMHOIO HUXE, YeM Y TPaAMULMOHHbIX HarpeBaTtesbHbIX Nprbo-
poB. MpK 3TOM UMPKYNALUS MBIV B MOMELLEHUM CYLLLECTBEHHO CHUXAETCs.

C TOYKM 3peHus MHTepbepa, OTCYTCTBME B HEM TakMX Ka3anocb Obl HeM3bexHbIX 3ne-
MEHTOB, KaK CTOSIKM 1 HarpeBaTenbHble NPMOOPbI, MO3BONAET B MOMHOM Mepe UCNONb30-
BaTb MNoLalb KOMHaTbI 4715 pa3MeLLeHs 3neMeHToB Mebenu 1 BHYTPeHHero yopaHcTaa.

Puc. 1.1.1. Fpacdukmn pacnpeaeneHns Temnepartypbl Mo BbICOTE NOMeELLLEHUSA

n OBLUME CBEAEHMS O TEMNbIX NOJIAX

Kpome BoAsAHbIX TENbIX MOSIOB B HACTOSILLEE BPEMS [OCTAaTOYHO LIMPOKO MPUMEHS-
IOTCS U INEKTPUYECKME TENSIbIE MOSbl, KOTOPbIE, C TOYKM 3PEHNS MOHTaXa, MeHee Tpyao-
eémkn. OfHaKo cnefyeT UMETb B BUAY, HTO OTOMJIEHNE SNEKTPUHECTBOM — OJIHO 13 CaMblX
JIOPOrvX B 3kCryaTtaumn (cm. Tabnuuy 1.1.1).

Ta6nuua 1.1.1. CpaBHUTENbHasA cTOoMMOCTb 1 KBT TennoBow sHeprumn

VICTOYHUK Tenna LleHa Ha 01.12.2021 . TennoTBopHas CromnmocTs 1
B JleHMHrpagckom CNoCcobHOCTH KBT
obnactu

Fa3 npupoaHbIn 6,8 py6./™m? 9,3 kBt/M? 0,91* py6./kBT
[poBa 3,4 pyb./Kr 4,2 kBt /kr 1,00* py6./kBT
MenneTsbl 10,6 py6./kr 4,7 kBT /Kr 2,82* py6. /kBT
Yronb 6 py6./kr 7,5 kBT/Kr 1,00* py6./kBT
CKMXKEHHbIV ra3 53 pyb./kr 12,5 kBT/Kkr 5,3* py6./kBT
Conspka 53 pyb./kr 11,9 kBT /kr 5,56* py6./KBT
DNeKTpo3Heprns 4,7 py6. /KBy 4,7 py6. /kBT
LleHTpanbHoe oTonneHne 2600 py6./Tkan (1648 kBt/Tkan) | 1,58 py6./kBT

lpumeyaxve: *KI/ rennoreHepatopa rnpuHAT 80%.

Monb3ysack Tabnuuen 1.1.1 MOXHO BbIMUCINTB, 4TO B ycnoBusx CaHkT-MNeTepbypra,
roe oTonuTenbHbIM MNepuop npogoskaetcs 200 cyTok, BOAsHble TEnnble Monbl
nnowagbto 100 M? C ydenbHbIM TemnoBbiIM MoTokoM 60 BT/M?, MOAKIMIOYEHHbIE
K KOTy Ha NPUPOLHOM rase, obonayTCs AelleBie SeKTPUYeckmx NosioB Ha:

200 x (4,7-0,91)x24x100x0,06=109152py0. /ce30H.

Kpome Bcero npo4ero, anekTpu4eckme TEMbIe MOMbl ABASIOTCH MCTOYHUKOM 3MeK-
TPOMAarHUTHOTO U3/y4eHNs, MyCTb Jaxe [LOCTaTOYHO Claboro, HO HaBPSAL N MONE3HOrO.

[loCTaTo4yHO BaXHbIM MPEeUMYLLECTBOM TEMJOro rnona fBAsSeTcs ero CnocobHoCTb
K camoperynaumm. VIMEHHO OTHOCUTENIbHO HWM3Kas TeMnepaTypa NOBEPXHOCTN Mona-
NO3BOSET AaHHOMY 3hdeKTy NPosBAATL Cebs B 3HAYUTENBHO DOJbLUEN CTEMNEHU, YeM
npv paiMaTOPHOM OTOMNEHUN.

D dhekT caMoperynaLmm MoXHO NOACHUTb Ha MPOCTOM MPUMEpE.

3aBUCUMOCTb M3MEHEHMA TENIOBOro NOTOKa pagmnaTopa OT TeMnepaTtypbl BO3Ayxa
B MOMeELLEHNN MOXHO onucaTtb popmynom 1.1.1:

1,3

%_ tp -1

Qz tp -1
roe:
Q, v Q, -Tennosble NOTOKM OT PaAKaTopPa
npw yCNoBmaxX COOTBETCTBEHHO 11 2, B,
tp — CpefHaAa TeMnepaTtypa NoBepxHoCTH paguatopa, °C;
t,n 1, — Temnepatypa Bo3ayxa npw yCrioBMax COOTBETCTBEHHO 11 2, °C.

Ecnn npuHATE cpepHiolo Temnepatypy paamatopa 70 °C, To yBenuyeHue Temnepary-
pbl Bo3ayxa Ha 1°C yMeHbLUWT TENIOBOW NOTOK OT pagmaTopa Bcero Ha 2,7%.

(1.1.1),
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3aBUCMMOCTb  M3MEHeHWsi TerjoBOro MoToKa OT TEMAOro rnona BblpaXaeTcs
¢dopmynon 1.1.2:
L1

q, t, -t (1.1.2),
q, L, =1,
roe:

(,v 0, — yaenbHble TeNNOBble NOTOKM OT TEMIOro NOa NPy yCNoBMAX COOTBET-
CTBEHHO 11 2, BT/M?;

t, — CpenHss Temnepatypa nosepxHocTn nona, °C;
t, nt, — Temnepatypa Bo3gdyxa Npu yCnoBMAX COOTBETCTBEHHO 11 2, °C.

MpuHsaB Temnepatypy nona 26 °C, MOXHO OTMeTUTb, YTO YBENU4eHue
Temnepatypbl Bo3ayxa Ha 1 °C CHU3UT yOenbHbIM TENNOBOW NOTOK OT Nofa Ha 22%.
Ecnum xe TeMnepaTypa BO3AyXa B NOMeLLeHUM Nona noBbIcKTCa o 26 °C, TO HMKaKKMX

TeI'IJ'IOI'IOCTyI'IJ'IeHI/IPI OT Nnosa B nomeleHne BoobLe He 6y)1eT.

B Tabnuuy 1.1.2.

OCHOBHble [O0OCTOMHCTBA W HEAOCTAaTKM HaMOMbHOMO OTOMMEHUS CBeAeHbl

Tabnuua 1.1.2. NpenmyLecTsa U HeJOCTAaTKU HaNoNbHOro OToNIeHUs!

Ne | MpenMyLLecTBa NO CPaBHEHMIO Hepocratkm no cpaBHeHUIO
C pafMaToOpHbIM OTOMJIEHNEM C PafMaTopHbIM OTOMIIEHNEM

1 PacnpeneneHne TemnepaTtyp no BbicoTe MepBOHavanbHble 3aTpathbl
nometleHns 6am3Ko K naeansHOMy Ha yCTPOWCTBO HaMoJIbHOrO oToMne-

HUA BblLLIE, YeM Ha pagmnaTopHoe

2 OTCyTCTBME MOLLHBIX KOHBEKTVBHbIX MOTOKOB, Ténnble Nonbl HECKONbKO YMeHbLUa-
BbI3bIBAIOLLMX LMPKYAALMIO MbIIV B MOMELLEHU IOT BHYTPEHHWIA 0OBEM MOMeLLeHs

3a CYET KOHCTPYKLMM «Npora»

3 He co3patoT onacHOCTM TepMUYECKOro 0XOora CyLLLecTBYEeT ONacHOCTb CIy4armHOro
ManeHbKWX AeTen 1 Niofen B HeagekBaTHOM MOBPEeXAEHWS CKPbITbIX B CTAXKE
COCTOSIHUM Tpyb Npw NpoBefeHNn Kakmx-nmbo

PEMOHTHbIX paboT

4 OTonuTeNbHble NPUBOPLI OTCYTCTBYIOT, YacTb Ténnoro nona pabotaet
4TO NO3BOJIAET UCMOMNb30BaTh MPOCTPAHCTBO CTEH CO CHUXXEHHOW 3P HEKTUBHOCTbIO,
ANs paccTaHoBkW Mebenn. OTonuTeNbHble NpUbo- | ecnn Haf HAM pacnonoxeHa Mebesb
pbl He «BMELLMBAIOTCH» B HTEPbep NoMeLLEeHUS

5 PaBHOMEPHbIN Nporpes nomMelleHus 6e3 3acton- He Bce maTepuansl GUHULLHOTO
HbIX 30H NOKPbITUA Nona roaaTcs Ansa

MCNONb30BaHWSA C TENbIMU NONaMu

6 CHUXaeTcs BEPOATHOCTb MPOCTYAHbIX 3aboneBaHnn CnyanHoe npesblLLleHne
M3-3a CONPMKOCHOBEHMSA YyHaCTKOB Tesla C NoJlaMu, TemnepaTtypbl TEMIOHOCUTENSA CBEPX
KOTOpble MMEIOT BbICOKYIO TeNNonpoBoOAHOCTb paCHéTHOI'O MOXeT NoBpeauTb
(BeToH, kameHb, NauTKa 1 T.1.) (MHULLHOE MOKPbITUE MONa

7 TemnepaTypHas caMoperynaums TEMbIX NOMOoB.

C noBbILLEHNEM TeMMepaTypbl BO3AyXa B NoMeLLe- -
HWW TENOBOW MOTOK OT Mofa CHUXXaeTcs

8 CHMXaeTCs BEPOATHOCTb anneprimyeckmx 3abone-

BaHWW, TaK Kak CHMXAETCS KOHLEHTPaLMs Mbinn B -
BO34yXxe

E OBLUME CBEAEHMS O TEMNbIX NOJIAX

1.2 3ABTYXXAEHUSA, KACAKOLLVECA TEMJIBIX MONTOB

3abnyxpaeHue 1. Ténnble Nonbl cyliaTt BO3AyX.

Mpu Temnepatype +10 °C 1 BnaxHoctn 40% opuH KyOu4eckuin mMeTp BO3Ay-
xa BecuT 1,2466 kr v copepxut 3,7 r Bnaru. MNpwn HarpeBaHuu Bo3gyxa fo 20 °C
3a CYET OOBEMHOrO TEMMEPATYPHOro pacllMpeHmns BeC OQHOro KybomeTpa CHMXa-
etca go 1,2041 kr/m?, a BnarocofepxaHue ymeHbllaetca go 3,5 r/m°. Mpu 3ToM
OTHOCUTeNbHadA BIaXHOCTb nafdaer 0o 20%. To ecTb, BO3AYX CTAHOBWUTCA CYyLLECTBEH-
Ho cywe. OLHAKO 3TO MPOUCXOAMUT Npu MoOOM crnocobe oToneHMs, XOTb paamaTo-
pamu, XoTb MHGPaKpPaCHbIMU 0BOrpeBaTensiMm, XoTb TEMJLIM MNOJIOM. [1poCTo BO3AYyX
pacLIMpPSRETCA NP HarpeBaHUK, U B OA4HOM 1 TOM Xe 00bEME ero CTaHOBUTCS MeHbLLE
B BECOBOM BbIpaXkeHWW. Tak YTO TEMSbIA MO CYLIUT BO3AYX HUYYTb He Dosblue Apy-
FMX UCTOYHWKOB Ternna.

3abnyxpeHue 2. Ténnble Nonbl NepeaaT TEMNno ToNbKO U3Nly4YeHUeM.
KoappurumeHT TennootTaadn noBepxHOCTW nona CkfadblBaeTca M3 Ko3pduum-

eHTa TEMI00TAAYMN M3NyHEHNEM & W KOI(PPULMEHTA TEMNITOOTAAYN KOHBEKLMEN (.
0Ob6a 3Tnx KO3 dULMEHTa MOXHO pacciymTaTb no popmynam 1.2.1un 1.2.2:

[273+rm j“ [273+z6 j“
100 100 2
@, =53 , Br/m? K

tm - te

(1.2.9)

0,185
a, =36, -1,)"" Br/m2K (1.2.2),
roe:
t, — TeMnepatypa nosepxHoctu nona, °C;
t, — TemnepaTypa Bo3fyxa B nomMeuleHnu, °C
[padnK 3aBUCMMOCTM 3TUX OBYX KO3(PMULMEHTOB OT PasHOCTU Temmnepartyp

At=t -t npencrasned Ha puc. 1.2.1.

'
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Puc. 1.2.1. 3aBucumoctb o, 1 o, oT At
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Mo 3ToMmy rpadwky BWMAHO, YTO PaamMauMOHHAas CocTaBnsiowas npy manom At
LleNCTBUTENbHO NpeobnaaaeT Haf KOHBEKLMOHHOM, HO C POCTOM pasHULbl TeMrepaTyp
KOHBEKLMS PacTeT 1 npuMepHo npu At=12 °C 1 KOHBeKLMS, 1 U3NTyHeHWe BbIpaBHNBAIOT-
cst. Mpy BonbLUen pa3HOCTM TeMnepaTyp KOHBEKLMS Ha4YMHAEeT OTBOEBbLIBATbL BCE OONb-
Lwyio Jonio.

Takum o6pa30|v|, yTBEpXAeHWNEe O TOM, 4YTO Mnpn TennbIX nonax OTCYTCTBYET KOHBEK-
und, HeBepHo.

3abnyxpaeHune 3. Mop, mebenbio NeTny TéNnoro nona yknaabiBatb He HYXKHO.

MeTnn TEMMOro nona >enaTeflbHO yKnafbiBaTb MO BCeW MAOLAAN MOMeLLeHUs,
otcTtynmB oT cTeH 15-20 cm. [leno B TOM, 4TO, €CIM Kakom-TO y4aCTOK Mofa OCTaBUTb
«XONOLHBbIM», TO Ha 3TOM y4acTke MOXEeT 0OpPa30BbIBaTLCS KOHAEHCAT, KOTOPbIA Mpu-
BeLET K MosBNeHWIo mnneceHn. Tem Gonee, 4To nog Mebenbio ABUXeHWe BO3LyXa
B MOMELLEHNN 3HAa4UTENbHO HUXE, YeM Ha OTKPbITbIX y4acTKax.

Kpome Toro, Mebenb He Bcerfa MMeeT HEM3MEHHYIO «MPOMMCKY» Ha OLHOM U TOM
Xe mecre.

3abnyxxpeHue 4. Ténnblii NON 3KOHOMUT 3Hepruio.

Ecnn TpebyeTca HarpeTb Xunoe nomelleHne, Hanpumep Ao 20 °C, a TennonoTepu
nomelleHmns coctasnsioT 2000 BT, To coBeplLUEHHO He BaXHO, Kakmm obpa3om Oyaet
MofaBaThCa 3TO KOMMYECTBO Temnna: pagmatopammu, TEMMbIM MOAOM, WMHAPaKPaCHbIM
HarpesaTenem nunu nevkor. ObMaHyTb PU3NHeCKMe 3aKOHbI MOKa HUKOMY He yAaBanoch.

C5KOHOMUTL Ha oborpeBe MOXHO MO0 YBENNYMB TEPMUYECKOE COMPOTUBIIEHNE
OrpakaaloLLMx KOHCTPYKLMIA, MO0 1CMonb30BaTh AMs NMOSyYeHUs TEMNOBOW SHEPrUm
Havbonee fell€Boe B AaHHbIA MOMEHT TOMAMBO (HanpuMep: NPUPOOHbLIA a3 BMeCTo
3M1eKTPMYECTBA). A CaMbll AENCTBEHHbBINA CNOCoO SKOHOMMK — 3TO rpaMoTHas aBToMa-
TM3aLmMs OTOMUTENIbHOIO NPoLLecca, Npy KOTOPoK cnucteMa OyaeT HyTKO pearmpoBaTh Ha
noboe N3MEHeHWE BHELLIHWUX W BHYTPEHHUX (hakTOpPOB, NOAaBas B MOMELLEHNE UMEHHO
TO KOMMYECTBO Tera, KoTopoe TpebyeTcs B Kaxapbli onpeaenéHHbIN MOMEHT.

3abnyxxpeHue 5. B cnanbHaX TéNAbIV NON yCTaHABNMBATb HeMb3s.

Mwud, nprayMaHHbIN NpUBEPXXEHLAMW PaaMaTOPHOro oTonnenus. MNpuyem B Kade-
CTBE aprymMeHTa UCNonb3yeTca HeJOCTaTOK PagMaToOpPHOro OTOMMEeHUA B HepaBHOMEp-
HOM MpOrpeBe NoMeLLeHs, KOraa Ha BelcoTe KpoBaTu (okorno 0,5 M) obpasyeTtcs 30Ha
MOHMXXEHHOW TeMMepaTypbl, KOTOpas KoObl bnaronpuaTHa oS cHa.

MpOCTOM KOMHAaTHBIV XPOHOTEPMOCTAT C CEPBOMPVBOAOM Ha NeTAV TENAOro Nnona
MO3BONUT MOMb30BaTeNo BbIOPaTh Ha Mepuon CHa NModylo Xenaemylo TemnepaTtypy.
A BOT NPMKPOBaTHbIe KOBPUKM y>Ke He NoHagobsATcs.

3abnyxpeHue 6. Ténnbivi Non BpeaeH Aisi 340PO0BbS.

OpHako BCe Mbl B OTNYCKe XOOWM MO TEMMOMY MECOYKY Ha MasXe M C yAO0BOMb-
CTBMEM IEXMM Ha HEM, XOTsl TemMnepaTypa necka moxeT gocturate 50 °C m Bbiwe.
TemnepaTypa e TEMNOro nosia B NoMeLLeHUsIx 0bbl4HO Bcero 25-26 °C, a Ha LopoxKKax
baccenHos — 35 °C.

[la v noroBopka o TOM, FAe Aep>aTb rofloBy, a rae HOorv, TOXe OTPULAeT BPeAHOCTb
TENNOro nona.

H OBLUME CBEAEHMS O TEMNbIX NOJIAX

1.3 BO3MOXHOCTW HATIOJIbHOTO OTOTJIEHWA

B psge nybnvkauui, NOCBAWEHHbIX TeMe HamosfbHOro Jy4ncToro OTOMSeHus,
YyuTaTeNs YNOPHO MOATANIKMBAKOT K MbICIIU, YTO B POCCUMCKUX YCIIOBUAX TEMMble
nosibl MOTYT ObITh MWL MOAHBIM AOMOAHEHVEM K TPAAMLMOHHOMY pPafnaTopHOMY
oTOMMEeHMIO. A Tak Y 3TO Ha CAaMOM [iefe, U Kak onpeaennTb Ty rpaHunLy, 40 KOTOPOU
HamnonbHOe OTOMJIEHNE MOXKET MOSIHOCTbIO BLITECHUTL pagnaTopHoe?

YTo0bI NnoNly4dnTb OTBETbl Ha 3TW BOMPOCbl OJ1d COBPEMEHHbLIX >XWUIbIX 3)J,aHI/II;I,
HeO6XOD,I/IMO O6paTI/ITbCﬂ K OTe4eCTBEHHbIM CTPOUNTEJIbHbIM HOPMATMBaAM.

B cBoge npaBun CIM 50.13330.2016 BBeAEeHO MOHATME «yAEeNbHOW XapaKTepwu-
CTUKWM pacxofa TemnnoBOW SHepruu Ha OTOM/eHWe U BeHTURaUMIo 3aauHusy (gl ).
OTa XapakTepUCTMKA YMCIIEHHO PaBHa pacxofy TennoBOM 3Heprum Ha 1 M3 oTannu-
BaemMoro obbema 34aHuns B eAMHULY BPEMEHU Npu nepenage Temnepatypbl B 1 °C
N UMeeT pazMmepHocTb BT/ (M3 °C).

B 3TOM >Xe HOPMaTVMBHOM [OKYMEHTE NpuBeAeHbl TabnuLbl HOPMUPYEMOWN BENN-
YuHbl g2 (cm. Tabnuuy 1.3.1).

Ta6nuua 1.3.1. Hopmupyemas (6a3oBas) yaenbHasa xapakTepucTuka pacxopa Tensno-
BOW 3HEPrumn Ha OTOMNEeHNEe N BEHTUNALIMIO 3AaHUN

YpenbHas xapakrepuctvika, Br/(m 3« °C), mpu KonnyecTse STaxen

Twvn 3gaHns 2n
1 2 3 4,5 6,7 8,9 10,1
BbllLe

XKunble, MHOroKBapTUpHbIe,

0,455 | 0,414 | 0,372 | 0,359 | 0,336 | 0,319 | 0,301 | 0,29
FOCTUHNLIbI, ODLLEXNTUSA

[MonnkNnMHMKK, MHTEPHATHI,

0,394 | 0,382 | 0,371 | 0,359 | 0,348 | 0,336 | 0,324 | 0,31
neqebHble y4pexaeHuns

CepBurcHOro obcnyxmBa-
HUS, KynbTypHO-focyrosble, | 0,266 | 0,255 | 0,243 | 0,232 | 0,232 - - -
TeXHOMapKM, cknagbl

ALMUHNCTPATUBHbIE

0,417 | 0,394 0,382 | 0,313 | 0,278 | 0,255 | 0,232 | 0,232
(ocbuchr)

OnpepensiowmM hakTopoM Npu oLEHKe NpefefbHbIX 3HaYeHN yaeNbHOro Tenno-
BOrO MOTOKA OT 3M1eMEHTOB CUCTEMbI NMaHeNlbHOro OTOMNEeHUs ABASETCS MakKCUManbHO
JonycTMasi TemnepaTypa NoBepXHOCTM nona (cm. Tabnuuy 1.3.2).

Tabnuua 1.3.2. flonycTuMble TeMnepaTypbl NOBEPXHOCTU Nofa

onyctnMas Temnepatypa, *C
Ne HanmeHoBaHwWe 30HbI Aony patyp
CM 60.13330.2020 DIN EN 4725-3

1 MocTosHHOE NpebbiBaHWe nioaew 29 29

2 To e, BO BMaXHbIX MOMELLEHNAX 31 33

3 BpemeHHoe npebbiBaHWe nogem 31 35

4 To e, BO BMaXHbIX MOMELLEHNAX 35 35

5 MakcvmanbHas TemMnepaTypa 35 _

N0 OCU HarpeBaTeNibHOro 3f1eMeHTa

BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



[lna onpepgeneHns MakCMManbHOro yAenbHOro TENNIOBOro NOTOKa OT TEMOro nona
(q), MoxHO Bocnonb3oBaThcs popmynon 1.3.1, NprBeAEHHOM B €BPONENCKOM HOpMa-
TmBe DIN EN 4725-3 ana nHtepeana Temnepatyp BHyTpeHHero Bo3ayxa ot 18 °C o 25 °C.

q=892(t, ~ )" Br/m2 (1.3.1),

loe:

'[n — TemMnepaTtypa Ha noBepxHocTu nona, °C;

t — Temnepatypa Bo3ayxa 8 06C/yXMBaeMoM nomelleHmm, °C.

MpuHAB TemnepaTypy BHyTpeHHero Bosgyxa +20 °C u uCnonb3yd [OaHHble
Tabnuubi 1.3.2, MOXHO MOSYYUTb 3HAYEeHWS yAENbHOro TEMIOBOro MOTOKa OT TEMSIOro
nona (6e3 KpaeBbIX 30H) AN PA3NNYHbIX TMNOB NoMelleHW (Tabnuua 1.3.3).

Ta6nuua 1.3.3. MakcMManbHbIV yAenbHbIV TEMOBOW NOTOK OT TéNsoro nona

YOenbHbl TemnoBov NoToK, BT/m?
Ne HanmeHoBaHWe 30HbI
no CIM 60.13330.2020 no DIN EN 4725-3
1 MNocTosiHHOE NpebbiBaHMe Nioaen 100 100
2 To Xe, BO BllaXKHbIX NOMeELLEHUAX 125 150
3 BpemeHHoe npebbiBaHWe niogen 125 175
4 To Xe, BO BflaXHbIX MOMELLEHMAX 175 175

[ns BHyTpeHHen TeMnepaTypbl Bo3ayxa +20 °C 1 BbicoTe nomelleHns 2,8 m Tpebye-
MbI1 yENbHbIN TEMNOBOW MNOTOK AJ1F MOMELLEHWI C MOCTOSHHbIM NMpebbiBaHWeM Ntoaen
B XWIIbIX 3AAHUAX, TOCTUHWLAX U ODLLEXUTUAX NpUBEdEH B Tabnuue 1.3.4.

Tabnuua 1.3.4. TpeGyemblit yaenbHbIN TENNOBOW MNOTOK AJA XUMbIX 3A4aHUN, FOCTUHNL,
1 o6wexnTnn

PacuéTHas Tpebyembii yaenbHbIV TennoBor noTok (BT/M2) npy KONMYecTBe Taxen
31MH#AA Temne- 12n
paTypa, G 1 2 3 4,5 6,7 8,9 10, 1 BbiLLe
0,455 | 0,414 0,372 | 0,359 | 0,336 0,319 0,301 0,29
-15 44,6 40,6 36,5 35,2 32,9 31,3 29,5 28,4
-16 45,9 41,7 37,5 36,2 33,9 32,2 30,3 29,2
-17 47,1 42,9 38,5 37,2 34,8 33 31,2 30
-18 48,4 44 39,6 38,2 35,8 33,9 32 30,9
-19 49,7 45,2 40,6 39,2 36,7 34,8 32,9 31,7
-20 51 46,4 41,7 40,2 37,6 35,7 33,7 32,5
-21 52,2 47,5 42,7 41,2 38,6 36,6 34,6 33,3
-22 53,5 48,7 43,7 42,2 39,5 37,5 35,4 34,1
-23 54,8 49,8 44,8 43,2 40,5 38,4 36,2 34,9
-24 56,1 51 45,8 44,2 41,4 39,3 371 35,7
-25 57,3 52,2 46,9 45,2 42,3 40,2 37.9 36,5
-26 58,6 53,3 47,9 46,2 43,3 41,1 38,8 37,4
-27 59,9 54,5 49 47,2 44,2 42 39,6 38,2
-28 61,2 55,6 50 48,2 45,2 42,9 40,5 39
-29 62,4 56,8 51 49,3 46,1 43,8 41,3 39,8

n OBLUME CBEAEHMS O TEMNbIX NOJIAX

-30 63,7 58 521 50,3 47 44,7 421 40,6
-31 65 59,1 53,1 51,3 48 45,6 43 4,4
-32 66,2 60,3 54,2 52,3 48,9 46,4 43,8 42,2
-33 67,5 61,4 55,2 53,3 49,9 47,3 44,7 43

-34 68,8 62,6 56,2 54,3 50,8 48,2 45,5 43,8
-35 70,1 63,8 57,3 55,3 51,7 49,1 46,4 44,7

Kak BngHo u3 1abnuubl 1.3.4. TeNAbIA NOA B POCCUNCKUX KNMMATUYECKUX
yCnoBUsIX Npu co6noaeHN HOPMATUBHbIX TPeGOBaHMI NO TEMIOBOW 3aLum-
Te cnoco6eH BO3MeCTUTb TEMJIONOTEpPU Yepes orpakaalLme KOHCTPYKLUU B
rnomeLLeH1sX C BbiICOTOM OT NoJjia Ao noTtonka 2,8 m.

Kpome TOro, npm peanbHOM NPOEKTUPOBAHUN [OMXKHbI Y4UTbIBATLCA CNeAylo-
Lme akTopsbl:

¢ TOBbICUTb CpEJ:I,Hl/II;I y,u,eanbM TEMMOBOW MOTOK MOXHO C NMOMOLLbIO NCMONb30Ba-
HWA KPaeBbIX 30H C YMEHbLUEHHbIM LLarom pr6 W C NOBbILLEHHOW TeMnepaTypoﬁl
TennoHocnTend,

*  MNaHWpys OTOMMeHVEe MOMELLEHNA C MOMOLLbIO CUCTEM BCTPOEHHOro oborpesa
MOXHO 3aflOXWTb B MPOEKT KOHCTPYKLMIO OrpaXAaloLmMx KOHCTPYKLUMIA, YOOB-
NEeTBOPSIOLLYIO BO3MOXHOCTAM MPOEKTHOW CUCTEMbI OTOMMEHUs. TO ecTb, MOXHO
HECKONbKO YBENMYUTL COMPOTUBIIEHME TENNonepeaade KOHCTPYKLUMI, TEM CaMbIM
CHM3UB TPAHCMUCCUOHHBIE TEMONOTEPU;

*  CaM YesloBeK TOXe ABNAETCS CBoeoOpa3HbIM «TenoreHepaTopoM», pa3BmBas Aaxe
B COCTOSIHWUM NOKOS «TEMNIOBYIO MOLLHOCTL» B 80-100 BT (B 3aBMCMMOCTM OT Macchbl
Tena), 4To fobaBnsAeT K TennonocTynneHnsm B 5-8 BT/M? ¢ yenoBeka;

* B [JOMNOMHeHMe K TEMIOMY MOMy MOXHO MCNOMNb30BaTh parMeHTapHoe «HacTeH-
HOe» OTOMJIEHMe, NPU KOTOPOM TemrepaTtypa MOBEPXHOCTN CTeHbl MOXET LOCTU-
ratb 40 °C (n.14.18. C1 60.13330.2020);

* B KOHLe KOHUOB, NsTb CYTOK B rofy, NPy KOTOPbIX (MO CTaTUCTUYECKM OaHHbLIM)
HabNoOaeTCs PacHETHas 3UMHSAS TeMNepaTypa, MOXHO NMBO NOCTYNUTLCA NPoBe-
TpuBaHMeM, NMOO MCNONb30BaTb KAaKOW-NMOO LOMNOSHUTENbHBIA UCTOYHMK Tenna
(Hanpumep, TennoBeHTUNATOP). Bedb B Ciyyae, KOrga TemnepaTypa HapysHoO-
ro Bo3ayxa OyaeT HMXe PacyETHOW, PadMaToOpHOE OTOMJEHWEe TOXe He CMOXEeT
obecne4ynts Tpebyemyio TennonoTpedHOCTb.

MpvBeLEHHBIMW pacyeTaMu xoTenocb Obl Mokonebath ObITylollee 3abnyxae-
HWe, 4To «ceBepHee POCTOBa TEMMLIV MNOM HE MOXET KOHKYPUPOBAaTb C paAnaTOPHbIM
oToneHnem». MOXeT U yCnewHo KOHKypupyeT. B CKaHOMHABCKMX CTpaHax
bonee 45% Xunbix LOMOB OTAMIMBAIOTCA C MOMOLLBIO Pa3NMYHbIX Ge3pafnaTopHbIX
cMcTeM nyymcToro oborpesa.

BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA n



1.4 HEMHOTIO NCTOPNI

O6orpes MomnoB B XXUNMLLax ogen —
BOBCE He COBpeMEHHOe N300peTeHme. Yxe
B 30-40-x rofax Hawen 3pbl B Ooratbix
JoMax un Tepmax [peBHero Puma ycTpa-
MBaNVCb TakK Ha3blBaeMble MMMOKayCTyMbl
(nomorpeBaemMble cHM3Y). OHW NpeacTaB-
AN cobown ceTb MOAMONbHbIX KaHanos,
B KOTOpble MOAABANCsA ropsyuiA BO3OYX
3 OPOBSHbIX Meyen, NogorpeBas KaMeH-
Hble NAWTLI Nofa CPa3y HeCKOMNbKMX MoMe-
weHun (puc. 1.4.1).

Puc. 1.4.1. Tunokayctym JlpesHero Puma Ho maxe v pumnsHe He Obln nep-
BOOTKpbIBaTENaMM mnogobHoro crnocoba
otonneHwnsa. Kak nokasbiBatoT packonku,
eLLLe B Xuiniax OpeBHMX CKaHOAMHABOB
(Ha TeppuTOpPUN COBPEMeHHOM LLIBeumnn)
MCNoNb30BaJinCb 3arﬂy6ﬂeHHb|e B 3eMJItO
KOCTpPbI, HarpeTbll;l BO34yX OT KOTOPbIX
o6orpeBaJ‘| XKumnumue, npoxoga no 3emMna-
HbIM KaHajlaM, NnepekpbITbIX NNeTeHbIMMN

WMTamMm 13 BeTok (puc. 1.4.2).

LLInpoko ncnonb3oBancs TENbIA MO
n B CpefaHeBeKOBbe, Korga CTpOMIUCH
OFPOMHbIA 3aMKM C BbICOTOM MOMeLLe-
HUM 10 M 1 Bblwe. OTAMYHOW MANOCTPa-
LMen 3TOro CiyXaT MHXEHepHble pelue-
HUA 3aMmka Manbbpok (Mpyccns). [biIMOXOAbl OT NOABASbHbLIX Medyel 3TOro 3amKka
MPOHM3bIBaNM CTeHbl W MEPeKPbITUS BCEro 34aHWs, a KaMHW, M3 KOTOPbIX Obliu
BbINOXEHbI MeYn, NOMOranu SOAro CoOXpaHaTe Tenso.

Puc. 1.4.2. «Ténnble nonbi» ApeBHUX
CKaHAWHaBOB

ElWé ogHMM OoKa3aTebCTBOM OPEBHOCTM MCNOMb30BaHNA 4Ye/10BEKOM TENNbIX NO-
N10B ABNAeTCA yCTpOl;lCTBO Typeukmnx OaHb (XaMaMOB), rae nonbl N NeXXaHk nogorpesa-
JINCb ropAvYrM NapoMm.

Hayano XX Beka 03HaMeHOBanoCb M300peTeHneM LMPKYNSLMOHHOIO Hacoca,
KOTOPbIN Aan HOBYIO XW3Hb TEM/bIM MOSaM Ha OCHOBE BOASIHOrO TEMNIOHOCUTENS,
TpyObl KOTOPOro NPOKNAAbIBANMCL B KOHCTPYKLMKM nona. [Jo Tex nop, noka ans obo-
rpeBa MofloB MCMONb30BaNNCh MefiHble U CTanbHble TPyObl 1 CylecTBOBana onac-
HOCTb WX ObICTPOM KOPPO3UKM, BOASHbIE TEMSbIE MOMbl WNPOKOW MOMNYASPHOCTLIO
He nonb3oBanuncb. B CoBeTckoM Colo3e MX MPUMEHANM B OCHOBHOM B rPyMnnoBbIX MO-
MeLLEeHNAX OeTCKMX AOLWKObHbIX YYPEXAEHUN.

C nosiBNeHneM NErkmx m O0JITOBEYHbIX MNMNTaCTUKOBbIX M MeTannononmMMepHbIX pr6
cq:)epa npnMeHeHNA BOOAHbIX TENMbIX MONOB CywecTBeHHO pacwmpumniach.

E OBLUME CBEAEHMS O TEMNbIX NOJIAX

2. KOHCTPYKUMN N MATEPUAITbI

2.1 KOHCTPYKTMBHbIE PELLIEHIA BOOAHbBIX TEMSbIX NMOJIOB

Mpu yCTPOMCTBE BOASHBIX TEMbIX MONOB MPUMEHSIOTCS ABa BapMaHTa KOHCTPYK-

TUBHbIX peLLJeHl/lPII

— «MOKPbIA» CMoCcob, NpW KOTOPOM HarpeBaTesbHbIM 3M1IEMEHTOM CTaHOBUTCS
MOHONIUTHAs NANTa U3 BETOHa UK LLEMEHTHO-MECYaHOro pacTBopa C BCTPOEHHbIMU
rpeolwmMm Tpybonposogamu (cm. puc. 2.1.1);

— «cyxom» cnocob. B 3ToM crydyae MOHONMUTHas MAMTa OTCYTCTBYET, a PaBHO-
MepHOe pacnpefenieHve Tenna ot TpybonpoBonoB obecrneynBaeTcs anloMUHME-
BbIMW WM CTalbHbIMW OLIMHKOBAHHLIMWU TennopacnpefensiowmMm niacTmHamm
(cm. puc. 2.1.2). Takas KOHCTPYKLUMSA, KakK NPaBUIO, UCMONb3YeTCs Npu AepeBsaHHbIX
nepekpbITUSAX ANg 0bnerdyeHns obLLe Harpy3kmn Ha Bankn NepekpbITUS.

Puc. 2.1.1. KOHCTpyKUMS «MOKpOro» Ténno-

ro nona (npumep)

1 — ocHoBaHue (nauTa NepekpbITHs);

2 — napou3onauus,

3 — cniovt yrennmtens (neHonommcTnporn);
4 — LieMeHTHO-necyaHas um 6eToHHas
CTSIKKa,

5 — kneeBowvi ciout;

6 — YMCTOBOE HAaMOsILHOE MOKPbITHE:

7 — aemrigepHas neHTa,

8 — apmatypHas ceTka,

9 — Tpybei TéNIOro rnona.

Puc. 2.1.2. KoHCcTpyKLUS «cyxoro» Ténnoro

nona (npumep)

1 — noALumBka rno naram,

2 — napousonayms,;

3 — cnovt yrennmtens (NeHonoamcTpon);
4 — naru;

5 — yépHbivi non;

6 — oropHble bpycku:

7 — TeniopacrnpeneniTenbHas nnactuHa,;
8 — 1py6bI TéNI0ro nona;

9 — cnon BJ1;

10 — goLyateivi nosn,;

11 — nanHTyC.
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2.2 TPYBbI N4 YCTPOMCTBA TENNOIO MNOSA

[ns ycTponcTBa BOASHOro TEMOro nofla B KBapTUpax M KOTTedxax Haubonee
PACNPOCTPAHEHHBIMI ABNAKOTCA TPYObl Ha OCHOBE CTPYKTYPUPOBAHHOIO (CLUXTOrO)
nonuatuneHa PE-X. B 3ToM MaTepumane OnAnHHbIE LENoYkKM MakpoMOonekys obbiHHOro
NONM3TUNEHA CLUUTBLI» MeXay CODOV MonepedHbIMU CBA3AMM, YTO NMPUOAET NNaCTUKY
NOBbILLEHHYIO MPOYHOCTb 1 TEPMOCTOMKOCTb. B 3aBMCMMOCTM OT MeTofa CLUMBKM TPyObl
nofpasfensiotcs Ha PE-Xa (nepokcnaHbin meton), PE-Xb (opraHocunaHmnaHbii meTtom,)
1 PE-Xc (pagmnaumoHHbli meTof).

Hanbonee ynoOHbl B MOHTaxe MeTannonofvMepHble TpyObl  KOMMO3ULMM
PE-X/AL/PE-X, B KOTOpbIX MeXAy CNOfMU CLUUTOTO MOAM3TUIEHa 3aKIIIOYEH CION
anoMuHneBon donbrn. bnarogaps anoMuWHWIO Tpyba COXpaHseT npuaaHHyo
e dopMy, MeHblle MOABEpPXeHa TemnepaTypHbiM Aedopmaumam 1 Ha 100%
3awmeHa ot anddy3mm kucnopoaa B TemaoHOCUTeNb. HanoMHWUM, 4TO Hanunyuve
KMCnopoda B TENNOHOCUTENE MPUBOANT K KOPPO3UM METANNNYECKMX eTanen CUCTEMBI.

He meHbLUen nonynsapHOCTbIO MpY yCTPOWCTBE TEMMbIX MOSIOB MOMb3YIOTCA TakXke
Tpybbl PE-X/EVOH, B KOTOPbIX posb GapbepHOro cnosi oT NPOHWKHOBEHWS KMCIopoaa
BbINOHSAET TOHKUI IO 3TuUneHBuHunrnnkons (EVOH).

TpyObl M3 MOAM3TUNEHA TMOBbILEHHOW TepMocTonkocT PE-RT pelwesne Tpyo
PE-X/AL/PE-X n PE-X/EVOH, ogHako, TepMOCTOMKOCTb TaKuX TpyO HuXe, Tak Kak
3TOT MaTepuan 3aHUMaeT MPOMEXYTOHHOE MONIOXEHWE MeXAY OObIYHBIM U CLUIMUTLIM
nonustnuneHoM. ®OuU3MYeckUX MOoMepeYHbiX CBS3en MeXAy Makpomosekynamm
nonMmepa B HEM HET, a WX B3aMMHOe cuenneHne obecrneynBaeTcs Hannymem
DOKOBbIX OKTEHOBbIX BeTBeN (3heKkT Nnnyykm).

Tpybbl 13 PE-X/EVOH n PE-RT He coxXpaHstOT MpuAaHHylo UM opmMy, NMo3ToMy
npwv packnagke netens TENNOro Nona Ux Hago HemeaeHHO HaAEXHO PUKCMPOBaATb.

B HomeHknatype VALTEC npucyTCTBYIOT BCE MepequcsieHHble Tunbl  Tpyo
(cm. Tabnuuy 2.2.1).

Ta6nuua 2.2.1. Tpy6bl VALTEC ans ycTponcTBa TéNNbIX NONOB

Hapy>XHblA ArameTp x

Ne ScKku3, maTtepuran Tpyobl OnnHa ByxTbl, M
TOMLUMHA CTEHKWN, MM

40; 60; 80; 100; 200 16x2,0

—_

PE-Xb/AL/PE-Xb

40; 60; 80; 100 20x2,0
100; 200; 600 16x2,0

2 | PE-Xb/EVOH
100; 200 20x2,0

200; 100; 50 16x2,2
3| PE-Xa/EVOH
200 20x2,8
200 16x2,0
4| PE-RT
200 20x2,0

E KOHCTPYKUUN N MATEPUAbI

2.3 CMOCOBbI PACKNALKW/ METESb TEMIOIO MOJA

LWar neTenb Ténnoro nofa v AnameTp Tpyb AOMXKHbI ONpefenaTbCs TennoTex-
HUYECKUMU U TUAPaBANYECKMMUN pacHeTaMu.

[ns obneryeHuns 3afaqn Bbibopa LWara netesnib MOXHO BOCMO/b30BaThCH
npakTuyeckon Tabnuuen 2.3.1.

Ta6bnuua 2.3.1. PekomeHayeMmbIi Wwar Tpy6 Ténnoro nona

YoenbHble TENNOBOW NOTOK, BT/M? PekomMeHayeMbIn LWar netenb, MM
[o 50 200
O7150 no 100 150
Cabiwe 100 100

CnepyeT y4ecTb, 4TO LWar netens MeHee 100 MM TPYLHO OCYLLECTBUTb Ha NPaKTUKe
13-3a MaNeHbKOro pagunyca naruba TpyObl, a war bonee 250 MM He pekoMeHayeTCs,
TaK Kak BO3HMKAeT OLLyTUMas HepaBHOMEPHOCTb NPOrpeBa TEMOro nona.

CyLecTByeT HECKONbKO CNOCOOOB packiagKku netesb TEMOro noma no noMelle-
Huio (puc. 2.3.1). Hanbonee npeanoYTUTENbHBIM BAPUAHTOM SBNSETCS YK NaAKa ABON-
HbIM MeaHAPOM («ynnTKom»). Mo CpaBHEHMIO C PACKIaAKON «3MeNKom» 3TOT BapuUaHT
NMeeT CrefytoLime NpenMyLLecTBa:

*  KonunyecTBo TpyO Ha 10-12% MeHblUe;

*  rmapaBnaMyeckmne notepu HUxe Ha 13-15%. 310 0ObACHAETCA TeM, YTO NpPU OBON-
HOM MEaHZpe 3HAYNTENIbHO MeHblie «Kanaden» (371eMeHTOB MoBOpOTa TPyObl
Ha 180°);

* nporpes nofa MAET Oonee paBHOMEPHO MO BCeW NMoLlaan M3-3a HYepefoBaHUA
nopatoulen 1 obpatHom Tpy6. OOHAKO M3-3a 3TOrO Xe Mpu TakoW packnagke
He CllefyeT 3afaBaTb PACHETHbIV Nepenag TemMnepaTtyp TennoHocuTens sbiwe 5 °C.

Tpy6bl TENMIOro Mona HyXXHO packnafbiBaTb TakMM 00pa3oM, YTOObI TEMIOHOCK-
Tenb CHayana nocTynan Kk Hanbornee xonoAHbIM 30HaM NnoMeleHns (oOkHa, Hapy>XHble
cTeHbl). TpyObl yKNaabiBaOTCA C OTCTYNOM OT CTEH 1 NEPeropook Ha 150 Mm.
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Ta6nuua 2.3.2. MakcMManbHas ANvHa NeTnuv npm ware Tpy6 150 mm

MakcumanbHas 4nvHa netnu (M) npy nepenage Temneparyp
TERTEEEm 2 TennoHocutens 5 °C/10 °C, pns Tpy6 pasmepom
MOBEPXHOCTV Nona,
°C 16x2,2 16x2,0 20x2,0
24 127/198 136/211 222/346
26 96/150 102/159 168,/260
31 63/98 67/104 10/171
35 51/79 54/84 88/137

Puc. 2.3.1. CnocoGbl packnagku netenb TEMNMOro nona

[lns paBHOMepHOro NporpeBa rpetoLLen NAnTbl TENOro nona TPyObl AOMXKHbI NPO-
KnaablBaTbCs MO BO3IMOXHOCTY NapaniensHo apyr opyry.

HapalimBaTb NeTnm Tennoro nosa AomnyckaeTcs TONbKO C MPUMEHEeHMEM Mpecc-pu-
TUHIOB MU HAABUXHbIX (aKCMaNbHbIX) PUTUHIOB (MPY 3TOM CONPOTUBREHME DUTUH-
FOB BKJ/1IOYAETCS B T’MAPABANYECKUIA PACHeT), T.K. OHU OTHOCATCS K HEPA3bEMHbIM Coe-
OVHEHWAM 1 MOTYT 3aMOHONNYMBATLCS B CTPOUTESIbHbIE KOHCTPYKLIMU.

MakcrmManeHas AnvHa OLHOW MeTAW TENMOro nona onpepensercs BO3MOXHO-
CTAMW LMPKYAALNMOHHOIO Hacoca. [ns KOTTeAXHbIX M KBaPTUPHbIX CUCTEM 3KOHO-
MUYeCcKM Lenecoobpa3Hon CHYMTAETCH CMCTEMA HarofbHOroO OTOMEHUs, PaCYETHbIe
noTepu AaBNeHns B KOTopon He npesbitwatoT 20 kMa (2 M BoA,. CT.).

PykoBOLACTBYSiICb 3TMM TpebOBaHWEM, 3a[aBLIWChL MepenagoM Temrepatyp
TENNOHOCUTENS, WArom Tpyd 1 TemnepaTypor MOBEPXHOCTH MOMa, MOXHO paccynTaTh
MaKCMManbHYI0 AIVHY OQHON NeTNW ANs KOHKPEeTHoro Tuna Tpyb (tabnuua 2.3.2).

n KOHCTPYKUUN N MATEPUAbI

Mnouwiagb nona, obcnyxuBaemas
O[lHOW MeTnéwn, 3aBUCUT OT NPUHATOrO
wara Tpy0d 1 B KBafpaTHbIX METPax npu-
MEepPHO paBHa Wwary Tpy6, BblpaxeHHOMY
B CAHTMMeTpax. To eCTb, Npu Wware Tpyod
15 cM nnouwanb o6cnyXxMBaeMoro nosna
COCTaBNISET OPUEHTUPOBOYHO 15 M2,

CyuiectBeHHo obneryaet paboty no
packnazke Tpy6 Ténnoro nona ncnosnb-
30BaHuMe pasmotynka VT.RT.01 (puc.
2.3.2). PynoH Tpybbl nomellaetcs Ha
BpaLLaloWyloCcs NioLanky pasmMoTymka,
N ero yxe He TpebyeTcs KaTaTb N0 BCEMY
NOMeLLEeHMIO.

Puc. 2.3.2. PasmoTtuyuk VT.RT.01

Moasoaswme y4acTku Tpyb oT Kon-
nektopa A0 0BCIYXMBAEMOro Netnén
noMelleHns cneayeT Tennou3onupo-
BaTb C MOMOLLbIO TPYGHON MU30MALMM
unm roppokoxyxa (puc. 2.3.3). 37o fe-
naeTca no AByM NpUUnHaM:

- BO m3bexaHue neperpesa nona Ha
yyacTKax NpoKnaaku noaBOAALMX TPY-
OonpoBoaoB;

— TennonoTtepu Ha noaBogALMX yH4acCT-
KaX, KakK nmpaBnno, He y4M1TbIBatOTCA Mpn
TennoTexHn4eckmx pacqéTax TéNnoro
noJia, a OHK, Npn [OCTaTOYHOM yﬂ,aﬂéHHOCTI/I neTnn o1 KoJliekTopa, MOryT ObITb
BeCbMa 3Ha4unTeslbHblI.

Puc. 2.3.3. Tennonsonsaunsa noaBoaanx
y4yacTkoB TpybonpoBoaos

Mocne yknanku Tpyb cnenyeT BbIMONHUTD UCNOMHUTENBHYIO CXEMY, TAE YKa3aTb
TOYHYIO MPUBA3KY ocen Tpyb. DTo HEOOXOAMMO, HTOObI NPY AanbHenLW X paboTax
MV PEMOHTE He NoBpeaunTb TpyOy.

BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA



2.4 YCTPOMCTBO KPAEBbIX 30H

B cnydae, korga HanosibHOe OTOMJIEHME HE MOXET MOSIHOCTBLIO BOCMOMHUTL Te-
naonoTepy NOMeLLeHMs, MOXHO MOMbITaTbCsl KOMMNEHCMPOBATb HeJOCTayvy Tenno-
BOW 3HEPTUN YCTPOMCTBOM KpaeBbiX 30H. KpaeBble 30Hbl — 3TO y4acCTKW TEMOro
nofia C MOBbILIEHHOW TeMMNepaTypon MOBEPXHOCTM NoOJa, KOTOpble YyCTPamMBaloT, Kak
npaBuno, BAOMb HaPY>XHbIX CTEH Ha WWUPWHY He Bonee T M.

MOBbICUTb YAENbHbIN TENIOBOM NOTOK B KPaeBbIX 30HaX MOXHO HECKONbKUMU
cnocobamu:

s yMeHbWMTb War Tpyd (tabnuua 2.4.1; puc. 2.4.1A);
*  MCNONb30BaTh OTAENbHYIO METIIO C MOBbILIEHHOM TEMMNEPATYPON TEMNIOHOCUTENSA

(punc. 2.4.1B);

*  UWCNONb30BaTb OTHENbHYIO MeTNio C  yBENMYEHHbIM AMamMeTpom  TpyOsbl

(tabnuua 2.4.2);

*  MCNONb30BaThb OTAEMbHYIO MNETNIO C MOBbILWEHHOW TeMNepaTypor TenfoHoCUTe-

N, YMEHbLUEHHbIM LLAroM 1 yBeNUYeHHbIM AnamMeTpom Tpyb.

Ta6nuua 2.4.1. BnusHue wara TpyGbl Ha U3MeHeHMue yAeNnbHOro TEMJI0BOro NoToka
(no oTHowWeHwUIO K Wary 15 cm Npu ToALWwMHe CTHKKN 30 MM)

LLar Tpy6, cm 7,5 10 15 20 25 30

M3MeHeHne yAenbHOro TenfioBOro noTo-

Ka Npu NpoUKX PaBHbIX YCIOBUAX, % 0 | +6.5 0 B - 16

Tabnuua 2.4.2. BnusHne pnameTpa Tpy6 Ha U3aMeHeHue yaeNnbHOro TenJoBoro no-
Toka (Mo OTHOLUEHUIO K HAapY)XXHOMY AnameTpy Tpy6 16 MM Npu TonwUHe CTHKKU 30MMm)

Hapy>XHbI ArameTp TpyObl, MM 12 16 20 25

VI3mMeHeHne YAENbHOro TenioBOro rnoTo-

- + +
Ka Npwv NPoYMX pPaBHbIX yCIoBUsX, % 4 0 4 6

anIMeHeHI/Ie OTAeNbHbIX MNeTenb

A B C NOBbILIEHHOW TemMnepaTypon Tenno-

i \ i \ HOCUTENS UMEET CMbICS UCMOMb30BaTh,

‘ ‘ M ‘ E KOrAa MMeeTCs HeCKONbKO NOMeLLeHWI
kpaceas | C KpaeBbIMWM 30HamMu. B 3ToM cnydae

soHa TpyOonpoBOAbl KpPaeBbIX 30H MOX-

HO O6CJ'Iy>KI/IBaTb oTAesibHbIM  HacCo-
CHO-CMeCnTeNbHbIM Y3/10M.

B niobom cnydvae, TemnepaTypa
NMOBEPXHOCTM MOMa B KPaeBbIX 30HaXx
He pJonxHa npesblwatb 31 °C, a Takxe
TemMnepaTtypbl, Ha KOTOPYIO paccYnTaHo

Puc. 2.4.1. BapuaHTbl yCTPOMCTBA KpaeBbIX PUHNLLIHOE HanoJIbHOE MOKpPbITHE.
30H Ténnoro nona

E KOHCTPYKUUN N MATEPUAbI

2.5 TPEBOBAHNA K CTHXKE

CTsikka TENMoro nona AomkHa obnagate LOCTaTOYHON MIOTHOCTBIO AJ1S1 CHUXKEHWS
noTepb Tenna oT TPyOONpPOBOLOB, a TakXe MMEeTb [LOCTaTOHHYIO MPOYHOCTb s BOCMPU-
ATV Harpy3oK Ha non.

Kak npaBuno, cTsxkka BbINOSHAETCS U3 LEMEHTHO-NECYaHOro pacTBopa unu beToHa
C UCNOJIb30BAaHMEM MNACTUDUNKATOPA.

MnactidukaTop NO3BONSET CAeNaTh CTAXKY Dosee NnoTHOW, Oe3 BO3ayLLIHbIX BKITIO-
YEHWI, YTO CYLLECTBEHHO CHUXAET TeMI0BbIe NMOTEPU U MOBbLILLAET MPOYHOCTb CTAXKM.

OpfHako He BCe NNacTuMKaTopbl rogatca Ans AaHHOW uenu. [na Tennbix nonos
BbIMYCKAlOTCS CreLManbHble HEBO3AYXOBOBEKalolWmMe nnacTudurkaTopbl (Hanpumep,
«Cunap» (puc. 2.5.1), Kilma Therm), ocHoBaHHble Ha MeNKOANCNEPCHBIX YeLlynYaThbIX
YacTMLax MMHepPanbHbIX MaTepUanoB C HU3KKUM KOI(PDOULNEHTOM TPEHMS.

BONIbLIMHCTBO Xe MPoYMX UCMOMb3yeMbIX B CTPOUTENLCTBE MIaCTUMOUKATOPOB
SBNSIOTCA BO3LYXOBOBMEKAIOLLMMM, HTO B pe3ybTaTe NPUBEAET K MOHMXKEHMIO MPOY-
HOCTW U TENNOMNPOBOAHOCTU CTAXKMN.

Kak npaBuno, pacxog nnactmdukaTopa coctaBnseT 3-5 11 Ha M pactBopa 1nn 6eToHa.

MWHMManbHas TOMWMHA CTAXKW Hafh TpybaMun He AOomKHa ObiTb MeHblue 30 MM.
B cnydae, korga Hy>XHO BbIMONHUTL CTSXKY 20 MM, Hag TpyOamMm AomKeH yKnaabiBaTbCs
OONONHUTENBHBIN COV apMaTypHOU CeTKM. ToHbLLe 20 MM fake apMMPOBaHHAs CTAXKKA
ObITb He JOMXHA.

MpriMHaMM NOSBREHUS TPELUMH B CTSXKKE TEMMONO Nofia MOXET ObITh HM3Kas NpoY-
HOCTb YTennuTens, Heka4eCTBeHHOe YMNIOTHEHWEe CMeCn MpwW ykfafke, OTCYTCTBUE
B CMecK nnactmdukaTopa, CAMLLKOM TONCTas CTaxka (ycagouHble TpelmHsl). YTobb
n3bexaTb TPEeLUWH, ClefyeT NPUAePXKMBaTLCH CNeayoLWMX NpaBua:

*  MOTHOCTb yTenauTens (NeHonosucTMpona) nof, CTsXKOM JOMmKHA ObiTb He MeHee

35 kr/m3;

*  pacTBOp ANS CTSXKKW OOMXKeH ObiTb yaoboyknafabiBaembiM (MnactmyHbiM). Obssa-

TeSIbHO NCMOMb30BaTb NacTUdUKATOP;

*  yToObl M30exaTb MNOSIBNEHWUS YCaLOYHbIX TPELLMH, B PacTBOP PEKOMEHOYeTCs
nobaBuTb nonunponuneHosyio Gubpy (puc. 2.5.2) 13 pacyéra 1-2 kr bubpbl

Ha 1 M3 pacTBopa. [1ns CUNOBbIX HAarpy>KeHHbIX MOIOB AN TeX Xe Lenen Ncnonb3yeT-

€5 cTanbHas rbpa.

Puc. 2.5.1. Mnactudpukartop «Cunap» Puc. 2.5.2. ®ubpa nonunponuneHoBas
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CTsxkka nocre 3anmBKM [oMXHa HabpaTb AOCTaTOYHYIO MPOYHOCTL. Yepes Tpoe cyTok
B €CTECTBEHHbIX YCII0BUAX TBepAeHus (6e3 nogorpesa) oHa Habupaet 50% npovHoCTy,
3a ceMb cyTok — 70%. MonHbIM HabOP NPOYHOCTM 1O NMPOEKTHOM MapKM NPONCXOAUT
Jepes 28 cyToK. Micxoas w3 3Toro, 3anyckaTtb «TEMMbIV MON» PeKOMEeHAYeTCs He paHee,
4eMm Yepes Tpoe CYTOK Nocie 3annBKK. Hy>kKHO MOMHWTb, 4TO 3aNIMBKY PacTBOPOM TEMO-
ro Mofa Hy>HO NPOW3BOAMTL, 3aMOHNB TPYOONPOBOAbI NMoMa TEMNOHOCUTENEM C AaB-
NeHneM He Huxe Tpéx bap.

B Tabnuue 2.5.1 nprBeaeHb! peLenTbl PEKOMEHYEeMbIX PAaCTBOPOB 1S YCTPOMCTBA
CTSXKEK TEMIbIX MOJOB, YCTPANBAEMbIX «MOKPBIM» CNIOCOOOM.

Tabnuua 2.5.1. CoctaBbl LEMEHTHO-NeC4YaHbIX PacTBOPOB

Mapka CocTaB pacTBOpa B BECOBbIX HaCTsAX
pacrtsopa Bopa LiemeHT' Mecok? DOubpa M3 Mnactudrikatop?
150 0,55 1 3 0,005 0,012
200 0,48 1 2,8 0,005 0,012
300 0,4 1 2,5 0,004 0,0m
lNpymedaHus:

1) Mapku He meHee 400.
2) KpynHocTtbio He meHee 0,5 M.
3) PekomeHnayemoe m1crosib30BaHue.

2.6 TPEBOBAHUA K YTEIJINTETIO

Cnown ytennuTens B KOHCTPYKLMW TEMMOrO Nona yMeHbLUAET NOTEPU TEMA B HMX-
HeM HanpasneHUW, TeEM CaMbIM MOBbIWaa KO3IDDULMEHT NONE3HOro AeNCTBMSA Ha-
NOSIbHOIO OTOMNEHNs (OTHOLLIEHME TENIOBOro NOTOKA B HAaNpPaBieHN OTanIMBaeMoro
nomelLleHus K obLLeMy TennoBoMyY NOTOKY OT TpyO Ténnoro nona).

Kpome Tennon3onsaumoHHbIX CBOMCTB yTennmTeNb AOMXKeH 00naaaTe NPOYHOCTbIO,
obecneymBaloLlen BOCNPUATME HArpy30K OT COOCTBEHHOMO BeCa BbllleNnexallen KOoH-
CTPYKLMM MONa 1 NonNe3HoM Harpy3ku Ha nos. B Hanbonbluen cTeneHn 3Tum yCioBUaM
yO0BNETBOPSAIOT NANTLI U3 NEHONOANCTMPONA C MIOTHOCTBIO He Huxke 35 Kr/m3.

KoHCTpyKLMsa TENNOro nona AonxHa ObiTb pacciMTaHa Ha BOCNPUATME Harpy3ok,
M3MOXEeHHbIX B Tabnuue 2.6.1.

Ta6bnuua 2.6.1. Harpy3ku Ha nonbl

Ha3Ha4yeHuve nomeLlLeHus Harpyska, Kr/m?
Yepoaku 70
XKunble, y4ebHble, cnanbHble, Nanatbl 0onbHML, 150
OducHble, Knacchl, bbITOBKY, KabuHeTsI, nabopaTopum 200
ObepeHHble 3abl B kade, pecTopaHax, CTONOBbIX 300
MecTa, rae BO3MOXHO CKOMMeHue noaemn 400
ApPXMBbI, KHUFOXPAHUAULLA 500

Mpw pacyéTe TONLMHY CNOS YyTENANTEN HAANEXUT ONpeaensTb U3 YCNOBUS, YTO-
Obl NOTepu Temnna B HUXHEM NONoXeHUn He npesbiwany 10% oT obLero TennoBoro
noToka oT Tpy6.

H KOHCTPYKUUN N MATEPUAbI

CneumanbHO ANA yCcTpOWCTBa BO-
OAHbBIX TENMbBIX MOMOB BbIMyCKalOTCA Te-
NOV30NALNOHHBIE MAUTLI C BbICTYNaMM
ana dukcaumm Tpy6 ténnoro nona. Co-
eflMHeHMEe NANT Mexnay cobon MoxeT
BbIMONHATLCA MO-pa3HOMy. Hanpumep,
B nnTax «3konon 20» coeguHeHne nanT
obecne4ymBaeTcs «MPUCTErMBAHNEM
BbIMyCKa NOKPOBHOrO NONUCTUPONBHOIO
Cnos Ha cocefiHiolo NAnTy (purc. 2.6.1).

A Takve nauTbl, Kak «EasyFix»
nmeloT naso-rpebHeBoe coegnHeHWe
(puc. 2.6.2). DTV NAUTBLI BbINYCKAIOTCS,

Kak C MoKpbITMeM U3 MOAUCTUPONa, Tak
1 6e3 Hero.
OCHOBHble TexHU4Yeckne XxapakTe-

Puc. 2.6.1. «3amKoBoe» coeguHeHne NAuT
«3Kkonon 20»

pUCTUKKN NAnT «Skonon 20» n «EasyFix»
npvBeneHsl B Tabnuue 2.6.2.

BbICTynbl MAWT BbINOMHEHbI TakuUM
obpa3om, 4To obecneymsaloT LWar Tpyo
(pacTep) npun npsmMown yKknagke KpaTHbI
50 MM, 1 Npv AMaroHanbHOM yKnagke —
KpaTHbIN 70 MM.

Cnocobbl kpenneHus Tpyd K namMTam
yTennuTens, He MMeOWMM BbICTYMOB,

V3NI0XeHbl B Cllefyiollem pasgerne. Puc. 2.6.2. NnuTa «EasyFix»

Tabnuua 2.6.2. TexHU4Yeckme XapakTePUCTUKN NEHOMNONUCTUPOSBHBIX NAUT ANs Ténnoro
nona

3Ha4eHme XxapakTepuCTUKLA AN NAUT:
N2 Xapakrepucrmka EQ. nam. Sxonon 20» «EasyFix»
C MOKpbITVEM | B3 NokpbITUS

1 TonwwmHa 6e3 BbICTynos MM 20 20 20
2 Pazmepsl M 1,1x0,8 1,0x0,5 1,0x0,5
3 BbicoTa BbICTyMOB MM 18 20 20
4 [noTHOCTb Kr/m? 30 45 45
5 Hapy>XHbin mameTp MM 16 16; 20 16; 20

uKcMpyembIx TPYO
6 Kosdduument BT/M K 0,035 0,036 0,036

TennonpoBOAHOCTY
7 | [IpO4HOCTb Ha CXaTuWe npu

10% nechopmaLn kMa 190 300 300
8 Mpepen npo4yHocTn «Ma 200 500 500

npw n3rnbe

9 LLlymonornoweHne ob 30 23 23
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2.7 KPETJTEHNE TPYB

Puc. 2.7.1. KpenneHune Tpy6 mexay «6006bi-
LUEK» Ternou3oNALMOHHbIX NAUT

Puc. 2.7.2. KpenneHue Tpyb CTSXKHbIMM
XOMYTUKaMM K ceTke

Puc. 2.7.3. KpenneHue Tpy6 K ceTke C NTOMo-
LbIO MIIACTUKOBbIX KAMUC

Puc. 2.7.4. YcTaHOBKa raprnyHHbIX CKo6
BPYU4HyIO

H KOHCTPYKUUN N MATEPUAbI

Kpennexnne Tpyb T€Nnoro nona Mo-
KeT  OCYWeCTBAATbCA  Pa3NUYHbIMK
cnocobamu, Kak «KycTapHbIMU», TaK U
C WCMNOMb30BaHMEM CreLnanbHbIX Kpe-
NEXHbIX U3AENNIN U MHCTPYMEHTA.

Mpn  MCNONb30BaHUWM  Tennon3ons-
UMOHHBIX MAWUT C BbICTynamu («6obbiw-
Kamu»), Kak OMucaHo B npefbloylem
pasfene, HWKAKOro [AOMOMHUTENIbHOrO
KpenneHus Tpy® He TpebyeTcs, Tak Kak
BbICTYMbI 00ecneynBaloT HafEXHYI0 DUK-
caumio Tpyb Ha Tennousonaumm (puc.
2.7.1).

B cniyyae, Koraa vcnonb3yoTcs nanThl
©e3 BbICTYNOB, MHOTME MOHTAXHUKM
KpensaT TpybObl K apMaTypHOM ceTke C no-
MOLLbIO CTSIXHbIX MNACTUKOBLIX XOMYTH-
KoB (puc. 2.7.2).

KpenneHune Tpyb K ceTke C MOMOLLbI0
MPOBOJSIOYHBIX CTAXEK He [OMNyCKaeTcs.

VimeloTca Takxe cneynanbHble Mna-
CTMKOBbIe KNTNMNCbl, KOTOPble PpaCCYNTaHbI
Ha KpenneHue Tpyd K apMaTypHOM ceTke
(puc. 2.7.3).

[JocTatouHo ynobHbl B paboTe nnactu-
KOBble rapryHHble CKOObI, HAAEXHO DUK-
cnpylolime Tpybbl K MIOCKON U30NALNN.
CkoObl MOXHO YCTaHAaBMBATb 1 BPYYHYIO
(puc. 2.7.4), ogHako, nNpv UCNONb30Ba-
HUW ChneumansHoro ctennepa Ans rap-
MyHHbIX CKOG (Takepa), npouecc Kkpe-
nnexHns Tpyb TENMOro nona 3Ha4ynTenbHo
yCKOPSIeTCS U He TpebyeT HaKJIOHHOTO Mo-
NOXEeHWst MOHTaxHMKa (puc. 2.7.5).

PaccTosiHMe MeX [y OTAeSbHbIMU TO4-
Kammn burkcaumm Tpyd 3aBUCUT OT Mare-
pvana, U3 KOTOpPOro BbinosHeHa Tpyba
(cm. TaGnnuy 2.7.1).

MOXHO KpenuTb Tpy6bl K 130A8UMN
CneunanbHbIMM  NNAcTUKOBbIMU  LIMHA-
Mu-mrkcaTopamu (puc. 2.7.6).

Ta6nuua 2.7.1. PekomeHayeMble MaKcu-
MaribHble paccTOAHUSA MeXAy ToYKaMu Kpe-
nneHus Tpy6 Ténnoro nona

PaccTosHUs Mexay To4KaMm
KpenneHus, cM
Tun TpyObl
Ha NPAMbIX Ha yrnax
yyacTkax MoBOPOTa
PE-X/AL/
oE 50 20
PE-X/EVOH 20 10
PE-RT 30 15

Hanpumep, wnHa SHM.1620 no3so-
naetT GUKCMPoBaTb TPYObl C HapyXXHbIM
avnametpom 16 n 20 mm. OHa npeacTas-
naetT cobon nnacTUKoBbLIM Tpak ANuU-
Hon 50 cm. LLIMHY MOXHO KpenuTb rap-
NyHHbIMK ckoBamMK K Tennonsonaumm
(puc. 2.7.7), a TakXXe MOXHO MOHTUPO-
BaTb Ha OeTOHHOe OCHOBaHWe C NMoMo-
ubto aobenen. C 060MX TOPLOB LIMHBI
npenycMOTPeHbl 3aMKK ANA KPenieHus
TpakoB Mexay cobon no gnuHe. LLun-
puHa WuHbl 40 MM, BbicOTa — 32 MM.
MUWHMManNbHbLIA  War yknagku TpyObl
npY MCNONb30BaAHUM AAHHOW LWWHbI —
50 mM. WunHbI SHM.1620 nocTtaBnstoTCs
B ynakoBkax no 20 wtyk (10 m).

B MecTax Bbinycka TpyO M3 CTAXKM
ONA MOAKIIOYEHUA UX K KOMneKkTopam
peKkoMeHAyeTCs ycTaHaBnvBaTb (UKCa-
Topbl NosopoTa (puc. 2.7.8). 310 npeno-
XpaHseT camu TpyObl OT MOBPeEXeHWs,
a CTAXKY — OT pacTpeckuBaHuA B Me-
CTax NpuMblkaHus K Tpybam. OcobeHHO
aKTyanbHO MpUMeEHeHne (UKCaToOpPOB
MoBOpPOTa MNPV  WCMOMb30BaHUM  TpyO
PE-X/EVOH u PE-RT, Tak kak 3T TpyObl
He COXPaHAOT NPUOAHHYIO UM MPU MOH-
Taxe Gopmy 6e3 HaaexHoW hukcaunu.
Kpome Toro, matepuan PE-X obnapa-
et 3(dekToM namMAaT POopPMbl, NO3TOMY
NPV HarpeBaHWUW TEMIIOHOCUTENS B HUX
TpyObl ByayT CTPEMUTLCS BbINPAMUTBLCS,

Puc. 2.7.5. KpenneHue Tpy6 cko6amu
c nomouubio Takepa VT.T.01

Puc. 2.7.6. KpenneHue Tpy6 Ténnoro nona
C MOMOLLLbIO LUINH-(UKcaTopoB

Puc. 2.7.7. KpenneHue WWHbI rapnyHHOMN
cKoOoM K Tennonsonsauum

Puc. 2.7.8. ®ukcatop nosopota VT.491
M3 OLMHKOBaHHOM cTanm (BbiNycKaloTcs
Ansa Tpy6 DH16 n DH20)
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2.8 APMWNPOBAHWE CTHAXKN

ApMaTypHas ceTka B KOHCTPYKLMM MOKPOro TEMMOro nona ykafAblBaeTcs NoBepx
cnos ytennutens. CeTka BbINOSHAET CrefyoLme QyHKLUK:

*  BOCMPVHUMAET pacTarnBatoLLme yCunms npu nporndax nauTel TENAOro nona;

* MepekpbIBAET KaHanbl B C/i0e yTernnuTesNa, Koraa B KOHCTPYKLMU Nojia MPOoSoXeHbI
TpybonpoBobl Apyrvx cucteM (pagmaTopHoe oToMeHne, BOAOMNPOBOL, KaHa3a-
uma) (cm. puc. 2.8.1);

*  ABMSeTCS yO0OHbIM KapKacoM AJis KpenneHus Tpyo Ténnoro nona.

PA4 MMOOPTHBLIX MPOU3BOAMUTENEN NMOCTABASET CMELMANbHYIO OLUMHKOBAHHYIO CETKY
L0719 TENJIbIX NOSoB € pa3mMepamum sden 150x150. B npakTmke oTe4eCcTBEHHOIO CTPOUTESb-
CTBA Yallle UCMosb3yeTcs KNaaoYHas CeTka M3 apMaTypHOM NpoBoniokm Bpl @ 5 MM ¢ wa-
rom f4en 50x50 mm.

Puc. 2.8.1. Mpoknagka Tpy60onNpoBoOAOB APYrMX UHXXEHEPHbIX CUCTEM B KOHCTPYKLM
Ténnoro nona

1 — 1pybbl PAANATOPHOIO OTOMNEHUS,

2 — nnuTa nepexkpbITus;

3 — criovt yrennutens (neHonoamcTpon);

4 — Tpybei TénIoro nona;

5 — craxka;

6 — apmatypHas ceTka.

2.9 TPEBOBAHNA KHNCTOBOMY MOKPBITAIO MOJIA

Jlydwe Bcero 3ddekT TEMMOro rnona oulyUlaeTcs MNpy HamosibHbIX MOKPbITUSX
13 MaTepUasnos C BbICOKMM KO3(MMULMEHTOM TEMNONPOBOLAHOCTM (Kepammnyeckas nint-
Ka, OeTOH, HaNIMBHbIE MOJIbl, DE30CHOBHbIN NIMHONEYM, NAMUHAT U T. 1.).

B c/yyae ncnonb3oBaHWA KOBPOMMHA, OH OOJKEH WMETb 3HaK MPUro4HOCTU
L5 UCMOSb30BaHMA Ha TEMNOM OCHoBaHUN (puc. 2.9.1).

H KOHCTPYKUUN N MATEPUAbI

Mpo4ne CUMHTETUYECKME MOKPLITUS (NIMHONEYM, PEeNvH, NaMUHUPOBAHHbIE MINTLI,
nnactmkat, namTka MXB 1 T. N.) AONXHbI UMETb 3HaKN 00 OTCYTCTBUM TOKCUHYHBIX BblAe-
NEeHWM NPV NOBbILLIEHHOM TeMnepaType ocHoBaHKs (purc. 2.9.2).

MapKkeT, MapkeTHble LWMTbl U AOCKM TakXe MOryT WCMNONb30BaTbCH B KayecTBe
MOKPbLITUA TENMbIX MOMIOB, HO MPW 3TOM Temrnepatypa Ha MOBEPXHOCTM Mona
He [omkHa npeBblwate 26 °C 1 B COCTaB CMECUTENbHOMO y3na 0bs3aTeNlbHO JOMXKeEH
BXOOUTb MPefoXpPaHUTeNbHbIM TepMocTaT. Hado Takke y4uTbiBaTb, YTO BAAXXHOCTb
MaTepranoB MOKPbITUA MONa W3 ecTeCTBEHHOW [APEBEeCUHbl He LOMKHa MpeBbilaTb
9%. PaboTbl Mo yknagke NapkeTHOro WM AOLLATOro Nofa pa3peLlaeTcs BeCTU TONbKO
npu TemnepaType B NomeLleHnn He Huxe 18 °C 1 BnaxHocTu He bonee 40%.

Puc. 2.9.1. 3HaK NnpUroaHoOCTN KOBPONNHA Puc. 2.9.2. 3HaKu NpUrogHoOCTU NOKPbITUA Nona

2.10 MAPO — N TAPOU3ONALINA

Mpn «MOKpPOM» MEeTOAe YCTPOMCTBA TEMMbIX MOJIOB MO MEPEKPLITUAM, ecu
B apXUTEKTYPHO-CTPOUTENIbLHOW YacTW MpoekTa He NpeaycMOTPEeHO YCTPOMCTBO
napo — WAM TMOPOM3ONALMM, PEKOMEHAyeTCs yKnaAblBaTb MO BbIPOBHEHHOMY
MepekpbITUIO  CNIOM  MepraMvHa  Ajs  NpefoTBpalleHWs MpoTekaHus — vepes
nepekpbITUe LLEMEHTHOMO MOJIOKa BO BPEMS 3aNIMBKM CTAXKKM, a Takxe BO M3bexa-
HVe 0bpa3oBaHUs KOHAEHCATa MexXay yTennuTenemMm 1 6eToHHbIM OCHOBaHWeM. Ecnn
e B NpoeKTe MeXAy3TaxHas Napomn3onsumns npefyCMoTpeHa, TO AOMONHNUTENBHO -
LpOU30NALMIO YyCTPamBaTh He 0D0sf3aTeNbHO.

Bo BRaXXHbIX MOMeELLEHNAX (BaHHbIe, CaHy3nbl, oyuieBble N T. I'I.), KpoMe naponso-
naunm nog ytennuteneMm, rmgpomnsonauma yctpanBaeTcd B 00bl4HOM nopsdagke nosepx
CTSXXKW TENMOro nona.

MHorve nocTaBLUMKWM 3IEMEHTOB CMCTEM TEMMOro nosa pekoMeHOYyIoT NnoBepx
canoga yrennntena yknagbiBaTb C/I0M antoOMUHMEBOW CDOJ'IbI'l/I. BblﬂyCKa}OTCﬂ TaKXe ro-
TOBbI€e q)OJ'IbI'I/IpOBaHHbIe Tennom3onaunoHHbIe MaTbl U MINTbI.

B cnyyasix, korna TpyObl TEMMOro nona ycTaHaBAMBAOTCSA B BO3AYLUHOM NPOConke
(Hanpumep, B nonax no naram), GonbrvupoBaHmne TeNION30NSLUN MO3BONAET OTPA3NTb
DoNbLUYI0 YaCTb YHNUCTOro TEMJIOBOrO NOTOKA, HAaNPaBIEHHOro BHN3, TEM CaMbIM yBe-
nmyme KM cnctemel. Takyio e posib Urpaet onbra npy yCTPOMCTBE MOPU30BaHHbIX
(ra3zo — Mnun NeHoBEeTOHHBIX) CTAXeK.
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Ecnu e cTskKa BbIMOMHSAETCS U3 NMIOTHOM LIeMEeHTHO-Mec4YaHou cMecn, honbrmpo-
BaHWe TEMNoM3oNaUMmM MOXeT ObiTb OMpPaBLaHO TONbKO B Ka4YeCTBe LOMONHUTENBHON
rMIAPOM3ONALMM, TaK Kak OTpaxkaloLLme CBOMCTBA (hoNbrii B 3TOM Clyyae cebs NposBuTb
HEe MOTYT 13-3a OTCYTCTBUMS FPaHULbl «BO3LYX / TBEPLOE TENOY.

Hy>HO MMeTb B BUAY, 4TO CIION antoMUHNEBOW (ONbI, 3annMBaeMblil LEMEHTHBIM
pacTBOPOM, 00s3aTenbHO LONXKEH WMETb 3alUMTHOE MOKPbITUE W3 MOAN3TUNEHOBON
MIeHKN, B MPOTMBHOM Cly4ae nof, BO3LeNCTBMEM BbICOKOLLENOYHOW Cpefibl LLIeMeHTHOro
pactBopa (pH=12,4) anoMuHWI BbICTPO pPa3pyLIMTCS.

2.11 AEOOPMALUMOHHDIE LLIBbI

TonwmHa nedopMaLMOHHOrO WBa B TEMMbIX MOMAX, BbIMOHEHHbBIX MO «MOKPO-
My» MeTofy, PacCHUTbIBAeTCH, MCXOAA U3 KO3 DULMEHTA TMHEMHOIO paclUMpeHms
LIEMEHTHO-MecYaHom CTaxku o, =13x10° 1/ °C.

[lns nomelLeHn ¢ oIMHHOW CTOPOHOM MeHee 10 M JOCTaTOYHO MCMONb30BaTb
OB TONLWMHON 5 MM.

[edopMaLMOHHbIe WBbI B «MOKPbIX» TEMbIX NOMaX 3aNOAHSIOTCH 3MaCTUYHbIM
MaTepranoM PacyETHOM TOMLLUMHLI. PEKOMeHAYeTCS MCNONb30BaTh AN WBOB AeMn-
(pepHyto NEHTY 13 BCMEHEHHOrO NONM3TUIEHA.

B obuwieM criydae pacyéT WBa B <MOKPOMY TEMJIOM MOy BEAETCA Mo hopMye:

b=0,55xL, (2.11.9),

roe:

b — TonwVHa WBa B MM;

L — AnvHa noMelleHns B MeTpax.

B cnyyae ncnonb3oBaHWs B Ka4ecTBE LWIOBHOMO MaTepuana TWUMOBOW NEHTbI U3
BCMEHEHHOro NonMaTUIeHa TONWMUHOM 5 MM, HeobxoAnMo ycTpauBaTh AedopMaun-
OHHbl€e LWBbI B CllefyloLnx MecTax:

* BAOMb CTEH 1 MEPeropofok;

*Npu pasMepe nNnMTbl nona Oonee

40 M?%;

* MO LEeHTPY ABepHbIX npoemos (nof
noporom). Ecnu ténnein non pac-
MOMOXeH C ABYX CTOPOH ABEPHOrO

npoema, To gemMndepHas neHTa nog

3

NOpPOroMm yknaablBaeTca B 4Ba C/10S;
* NpWY ANMHEe Nofa CBbiwe 8 M;
* B MeCTax BXOOALWMX YrfiOB. iszPMWOHHW
TpyObl, Nepecekatolime aedopmaun-

OHHbI LWOB, AOJSIKHbI ObITb MPONOXEHbI B

roppokoxyxe Ha pacctosHnK no 200 mm

no obe CTOpPOHbI OT WBa. MaeanbHbIM iB-

nfaeTcsa pelleHue, Koraa Tpyba nepeceka-  Puc. 2.11.1. JAechopMaLOHHbIN LLOB
eT WoB nof yrnom 45° (puc. 2.11.1). B OMeLLeHUY C BXOAALUVMM yriiamMm

H KOHCTPYKUUN N MATEPUAbI

3. ObOPYAOBAHMUE
3.1 KOJITEKTOPBI N KOJUTEKTOPHbBIE BJTOKN

CucremMa HamnonbHOro OTOMMEHUA MOXET COAepXaTb 4O HEeCKONbKMX OeCcATKOB ne-
Tesb, NOAKIIO4EHME KOTOPbIX paLMoHalibHee BCEro NPomn3BOAMTL NPY NOMOLLM pacnpe-
LenuTenbHbIX KONNEKTOPOB M KOMEKTOPHbIX O1I0KOB MOIHOW 3aBOACKOMN FOTOBHOCTU.

[nd KBapTUPHbIX 1N KOTTEOXHbIX CUCTEM HaMoJSIbHOrO OTOMMEHUA WCMOMb3YIOTCA
KOJINEKTOPbI C AMaMeTpaMu yCIOBHOTO Npoxoda 3/4" n 1". lnameTp Konnektopa pac-
CHUTBIBAETCA 13 YCII0BUS, YTODObI CKOPOCTH TEMIOHOCUTENS B HEM He MpeBblllana 1 m/c.

Mpuv noabope AnameTpa KOINEKTOPOB MOXHO BOCMO/b30BaThCA Tabnuuen 3.1.1.

Ta6nuua 3.1.1. iInameTpbl KONNEKTOPOB B 3aBMCUMOCTU OT NOAKIIOYAaeMOW TennoBomn
MOLLHOCTU

TennoBas MOLLHOCTb MPW PACHETHOM
HAuametp - nepenage Temnepatyp, BT Pacxon
KonnekTopa, Lionm - " TennoHocuTens, Kr/c
5°C 10 °C
3/4" 6573 13147 0,314
1 10 271 20542 0,491
11/4" 16 828 33656 0,804

KOJ'IJ'IeKTOpr TENJbIX NOMOB AOMKHbI UMETb B CBOEM COCTaBe apMaTtypy Ang oTkio-
YeHWs Kaxkaown oTAeNnbHOW NneTnu, apMaTypy and BblpaBHMBaHWA NepenagoB OaBleHnA
no netnam, yCTpOl;lCTBO ONnA BbIMyCKa BO34YyXa N OCyLleHNA CNCTEMDbI. |_|pl/l OCHalleH1Kn
CnNCTeMbl KOMHaATHbIMW TEPMOCTaTaMW B COCTaB KOJJIEKTOPOB BKJTKOHAOTCA peryinpyto-
e KianaHbl, Ha KOTOPble YCTaHaBJIMBAIOTCA 3J1eKTPOTEPMUNYHECKNE CEPBONPKMBOAbI.

Ha pucyHke 3.1.1 npurBefeHbl NprMepbl KOMNEKTOPHbIX BIOKOB C pacxogoMepami
(A = VT.596) 1 c banaHcmMpoBoYHbIMK KNnanaHamm (B — VT.594).

SN N :
2 2 -

1 — 10
A \

1 —Mn

A s B N

Puc. 3.1.1. JlaTyHHble KonneKkTopHblie 6nokn VT.596 1 VT.594
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Bnoku nmeloT B CBOEM COCTaBe:

*  nogalowmin (C KpacHOM MeTKoM) 1 obpaTHbIA (C crHen MeTkon) Konnektopsl 1,
C NPUCOEANHEHHBIMM NaTpyOKaMm BbIXOA0B 6, K KOTOPbIM NMOAKIII0YaloTCs TPYObI Ne-
Tenb TEMMOro Nnona;

* Ha obpaTHOM KOSNeKTope YCTaHOBMEHbI PerynupytoLime KnamnaHbl 2 ¢ Kofinadykamm
pydHon perynnpoBku 4. Konnadky MOryT OblTb 3aMeHeHbl 3MeKTpoTepMUYecKm-
MW NPUBOLAMMW, PabOTAOWMMK NO KOMaHOAM KOMHATHbIX TEPMOCTaTOB. TepMo-
CTaTbl U CEPBOMNPUBObLI B KOMMMEKT MOCTaBKM KOMNEKTOPHbIX BNIOKOB He BXOAAT,
1 AOMXKHbI NPUODpPeTaTbCst OTAENbHO;

*  NOMAOLIMM KOMNEKTOp OCHAWEH NMbO peryivpoBOYHbIMUK KanaHaMmM C pacxo-
nomepamun (potameTpamn) 3A, NGO pPyYHbIMM BGaANaHCMPOBOYHBIMM KranaHa-
M 3B, KOTOpble 3aKpbIThbl 3aWUTHBIMU Pe3b00BLIMKM 3arnywkamn 5. C nomoLlbo
KflanaHoB Ha MofJatoLleM KONnekTope MpOW3BOAUTCS BblpaBHMBaHKE Mepenagos
[aBneHnn B netnax. Ecnn aton 6anaHCMpPOBKM He NPOM3BOAUTL UM cAenaTh eé He-
KOPPEKTHO, MOTOK TENIOHOCUTENSt DONbLUIEN YaCTbO HANPABUTCS B MEHEE NMPOTAXKEH-
Hylo neTnio, a TpebyeMbit pacxop B 6onee ANVHHBIX NeTNsax He Oyaet obecnever;

+ oba konnekTopa B 6bnokax 00OpyA0BaHbI aBTOMATUHECKMMM NOMMIaBKOBLIMM BO3AY -
X00TBOAYMKaMM 7 C oTcekalowymMm KnanaHamm 11. OTcekatowmi knanaH no3BonseT
[eMOHTMPOBaTb BO34yX0OOTBOAHMK, HE CIMBAs TEMIOHOCUTENb N3 CUCTEMBI;

*  [peHaxHble KpaHbl 8 cy>kaT Ans cnycka TennoHOCUTENS M3 KONIEKTOPOB;

*  KONMEKTOpHble OnoKM Kpenatcs K CTeHe UnM  pacnpepenvTesisHomy  wkady
C MOMOLLpBIO Napbl CABOEHHbIX KPOHLWTEMHOB 9. OC1 KONNeKTOpPOB pa3HeceHbI
Mo ropnsoHTanu (00ObIMHO Ha 32 MM), 4TO AAET BO3MOXHOCTb CBOHOAHO NpomnyckaTb
TPyObl BEPXHErO KOMNEKTOPA NO3aAMN HUXKHETO.

KpaTkue cBegeHMs 00 U3nennsax Ans KoneKkTopHbIX CUcTeM Toprosot Mapku VALTEC

NpVBELEHb! B MPUIOXEHUN 3.

3.2 AONONHUTENBHAA APMATYPA KOJITEKTOPHbBIX BJTOKOB

B 3aBUCMMOCTM OT BbIOpaHHOrO TUMa
KONNeKTOPHOro Bsoka 1 HaCOCHO-CMecu-
TENbHOrOo y3na, ANns yoobHom 1 anutens-
HOW 3KCMnyaTaumu, KOMneKTopbl U Kom-
NeKTOpHble BNOKM MOryT ObiTb OCHALLEHbI
LLOMOMHUTENbHbIM 000PYAOBaHMEM.

B Tom cnydae, korga BbibpaHbl Hacoc-
HO-CMecuTeNbHble y3/bl 6e3 nepenyckHo-
ro KnanaHa, Npu 3aKpbITUK BCEX MeTesb
KonnekTopa Hacoc byneT paboTaTb «Ha 3a-
KPbITYIO 3aABUXKY», TO €CTb BCS SHEprus,
notpebnsemas Hacocom, OymeT TpaTUTb-
€Sl Ha HarpeB CaMoOro Hacoca. JT0 Hews-
BexxHO CoKpaTWT CPOK ero aKCrnnyaTauum.

Puc. 3.2.1. Barnac c nepenyckHbIM
knanaHom VT.0667T (npoxoaHown)

H OBOPYOBAHME

YT100bl M36EexaTb MogoDbHOro fABneHus,
peKoOMeHAyeTCa yCTaHOBUTb Ha KOnsek-
TOpHbIM Onok Garnac ¢ nepenyckHbIM
KnanaHom. NMpoxogHown barnac VT.0667T
(puc. 3.2.1) ycTaHaBNMBaEeTCs Mexnay
KONNEeKTOPHbIM BNIOKOM 1 HaCOCHO-CMe-
cuUTeNbHbIM y3noM. OH KMMeeT BCTPO-
€HHbI TEPMOMETP, KOTOPbIA  MOXHO
YCTaHOBWUTb KaK Ha NOJaloLWMn, Tak 1 Ha
0OpaTHbIM TPOMHMK. TynnKoBbIV Bamnnac
VT.0666 (puc. 3.2.2) He nmeeT natpyob-
KOB 419 TePMOMETPA, U OH YCTaHaBMMBa-
eTCs B TOpeL, KofiekTopHOro 6noka.

MepenyckHoW KnanaH 3Tux barnacos
MOXeTHacTpanBaTbCAHa nepenaanasne-
Huw o1 20 klMa o 60 klMa. PekomeHayeTcs
HacTpaunBaTb KflanaH Ha nepenag fasne-
H1KM, Ha 10-15% BbilWe NoTepb AaBNEHUS
B PaCYETHOM LMPKYNALMOHHOM KOnblie.
TakrM 06pa3om, B «<kpencepckom» pexu-
Me KnanaH OyaeT 3aKpbiT. Mpy NPeBbILE-  pyc. 3.2 3. KonneKTopHbIA TPOHMK C Tep-
HUW HAaCTPOEYHOr 0 3Ha4eHA KNnanaH Ha4-  mometpom VT.4615
HET nepenyckaTb YacCTb TEMIOHOCUTENS
M3 NPSMOro KomnekTopa B OOpaTHbIN,
obecrneynBas MOCTOSHHYIO — LMPKYNs-
LMo TenoHocuTens 4Yepes Hacoc. [Mpwu
ycTaHoBKe Oarnaca cnemyeT obpatutb
BHVMMaHVe Ha ero npaBWbHOE MOnoXe-
Hue: pabodas cpefa AOMXHa NocTynaThb
nof 30M0THWK KnamaHa, TO ecTb pery-
NIMPOBOYHAA pyyka OOJIKHA HaxoAnTbCA  Puc. 3.2.4. Pacxopomep VT.FLC15
Ha obpaTHOM KonnekTope.

KonnekTopHbIn TponHuk ¢ TepMomeTpoM VT.4615 (puc. 3.2.3) nmeet npucoenm-
HUTENbHbIE NAaTPYOKM CTaHOAPTa «EBPOKOHYC» U MOXET YCTaHaBMBATLCS Ha KaxXadylo
MeT/io Kak NofaloLero, Tak M 06paTHOro KOSINeKTopoB. PaLoHanbHee pacnonaratb ero
Ha oOpaTHOM KOMNIEKTOpe, Tak Kak B 3TOM CJlydae MOXHO KOHTPONMPOBaTb HEPABHO-
MEPHOCTb OCTbIBAHWS TEMIIOHOCUTENS B Pa3HbIX NETNAX 1, COOTBETCTBEHHO, KOPPEKTU-
poBaTb HanaHCMPOBKY MeTesb.

Ecnn ycTaHOBNEHHBIV KOMNIEKTOP WM KONINEKTOPHBIV B/10K HE MMEeeT BCTPOEHHbIX
pacxofomMepoB (POTaMeTpOoB), TO 3TOT NPOBEST MOXHO BOCMOMHWUTL YCTAaHOBKOW Pacxo-
nomepos VT.FLCIS (puc. 3.2.4). OH UMeeT NpUcoeanHUTENbHbIE NaTPYOKM CTaH4apTa
«eBPOKOHYC» M MOHTUPYETCS Ha obpaTHOM komnnekTope. [paBuiibHOe HanpasfieHne
LBVXEHNS TEMNJIOHOCUTENS YKa3aHo Ha Koprnyce npubopa. YcTaHoBKa TakuxX pacxomo-
MepPOB 3HA4YUTENBHO yNpoLlaeT OanaHCUPOBKY NeTeNb MNPW Halake CUCTEMBI.

Puc. 3.2.2. bannac c nepenyckHbIM
knanaHom VT.0666 (TynnkoBbIn)
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Puc. 3.2.5. KonnekTopHbI TpoHuk VT.530

Puc. 3.2.6. KonnektopHbin otBog VT.531

BONbLWNHCTBO KONNEKTOPHbIX 611OKOB
NMOCTaBMIAETCA B KOMMJIEKTe C BO34YXOOT-
BOOYMKAMU U OPEHAXHbIMW KpaHaMu.
Ecnn e wmx HeT B cocTaBe KOMMek-
Ta, Kak Hanpumep y Onokos VT.582 u
VT.584, 10 ona opraHmsaumu ynaneHms
BO34yXxa 13 neTenb TENMOrO Nona u cny-
CKa BOAbl MOXHO OCHaCTUTb KOMNeKTO-
pbl cneumanbHbiMK TporHKMKaMm VT.530
(puc. 3.2.5), KoTOpble WMET MNPUCO-
efVHuUTeNbHbIe pa3mepbl  1°Xx1/2"x1/27,
yCTaHaBIMBAIOTCA B TOpel, KOnnekTopa
BMeCTO pe3b00BOM NpobKM 1 No3BONSIOT
CMOHTUPOBATb Ha HUX PYYHOW UMW aBTO-
MaTU4YeCKU BO3AYXOOTBOOHMK U Ape-
Ha>XXHbIN KpaH.

B cnyyae, korga ApeHaxHbI KpaH
NN BO3AYXOOTBOAYMK MO KakUM-nnbo
NpUYMHaM He TpebyeTcs, MOXHO 0boN-
TUCb KOMNeKTopHbiM oTBogoM VT.531
(puc. 3.2.6).

3.3 KOJIEKTOPHBIE (PACMPEAENNTENBHbBIE) LLUKADbI

Puc. 3.3.1. BctpanBaeMblii KONNEKTOPHbIN
wkad (VT.540, LLPB)

H OBOPYOBAHME

KonnekTopbl U KONNeKTopHble 6oKH,
Kak MpaBuiio, pasMeLLaloTcd B KOMnek-
TOpHbIX (pacnpenennTenbHbIX) WKadax.
LLikagpbl BbINMyCKaloTCA BO BCTpanBae-
mMom (puc. 3.3.1) © npucTparBaemMom
(puc. 3.3.2) ucnonHeHun (cm. npu-
noxeHue 4). BcTpamBaemble LWKadbl
pa3MeLLalTca B HMWax CTeH. [MybuHa
Takmx WKadoB MOXET BapbWpPOBaTLCA
0T 125 fo 195 MM 3a CHET pa3fBUXKHBIX
CTEHOK, Mo3TOMy npobnem C pa3melle-
HWEM B HUX HACOCHO-CMeCUTESIbHbIX Y3-
noB 0ObIYHO He BO3HWKAET.

BokoBble CTeHKM Yy Takux LWKapoB
He oKpalleHbl U UMeIoT OTrMOHbIe DUK-
caTopbl ANs KpenneHwus B Huwe (puc.
3.3.3).

Puc. 3.3.2. MpucrpanBaemMbiv KOnneKkTop-
HbIn wkad (VT.541, LLUPH)

Puc. 3.3.3. KpenexHble nnaHku wkada

MpucTeHHble (NpucTpavBaemble) LWKadbl MMeT (HUKCUPOBAHHYIO yOUHY.
B cBA3M C 3TUM npu BbIOOpe 3TUX LKadOB CledyeT PyKOBOLACTBOBATLCSA Tabnumuen
nonbopa, NpYBeEHHON B NPUIOXeHUNn 5.

BbIABMXHbIE HOXKM KaK BCTPaMBAEMbIX, TaK 1 MPUCTPanNBaeMbIxX WKapoB faloT
BO3MOXHOCTb M3MeHsTb 00LLyto BbICOTY LWkada B npegenax 40 mm.

[ns KpenneHus KONNeKTOpOB W KOJMJIEKTOPHbIX OIOKOB pacnpefenntenbHble
WwKadbl MMEIOT BHYTPW ABE KPENEXHbIE MNaHKK, KOTOPblE MOTYT ABUraTbCsl MO Ha-
NpaBnsoLWMM MNOAO3bAM, HTO AAET BO3MOXHOCTb MOAOMHaTb MX B COOTBETCTBUMN
C PacCTORHMEM MEXAY KPOHLUTEMHaMM KperneHus KonnekTopos (puc. 3.3.4).

ITH I B

10 OTTHOa

mocJjie orruda

e

ol J )/ T/

OUKCATOPBI

ﬁ ST

OTBEPCTUA U1
KPEIIJIEHHMA K TIOJTY

Puc. 3.3.4. letanu BcTpanBaembIX WKadoB
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3.4 HACOCHO-CMECWTEJIbHbBIE Y3J1bl

Tpebyembi pacxop, TENNOHOCUTENS B NoOOM CUCTEME BOLASHOrO OTOMEHNS MOACHN-
TbiBaeTca no cpopmyne 3.4.1.

Q

G=—-— ,kr/c
C-AT /

(3.4.),
roe:

Q — TennoBas MOLWHOCTb CUCTEMBI, BT;

¢ — yAenbHas TennoémkocCTb TennoHocuTens, Ox /kr °C;

AT — pa3HoCTb TeMnepaTtyp Mexay NpsiMbiM 1 06paTHbIM TennoHocuTenem, °C.

B cuctemax paavatopHoro otonneHus nepenag Temnepatyp AT o6biyHo
cocrasnset nopagka 20 °C, a B cucteMax HanonbHoro otonnexdna — AT =5 °C+10 °C.
OTO 3HAYUT, YTO A1 NEPEHOCA OAHOMO 1 TOTO Xe KOMMYeCTBa TENIOThI TEM/bIe NOMbI
TpebyioT pacxofia TensoHocuTens B 2+4 pa3sa donblue.

MakcmanbHas Temnepatypa TennoHOCUTeNs B CUCTEMax TEMMOro nona,
KaK npaBuno, He npesbiwaeTt 55 °C, paboyee 3HayYeHWe 3TOro napameTpa oObIHHO
nexuT B npefenax 35+45 °C.

B paamaTopHOM Xe OTOMMeHUN TennoHocuTelb 0ObIMHO NMOJAETCSA C TeMnepaTy-
pon 80+90 °C.

B cBA3M C 3TUMKM ABYMSA (haKTOPaMM HEM3MEHHbIM aTpUOYTOM CUCTEMbI HaMosb-
HOrO OTOMNNEHWNA ABAAETCA y3eN CMeLLeHNS.

HacocHo-cmecuTenbHbIN y3en CncTeMbl TEMNOro nosa A0oJIKeH BbINMOMHATL caeny-
toune OCHOBHbIe q)yHKLl,l/ll/lZ

¢ noagepXxwmBatb BO BTOPMHYHOM KOHTYpe TeMNEPATYPY TEMTOHOCUTENA HMXKE TEM-
nepatypbl NEPBNHYHOIO KOHTYPA,

+ obecrneynBaTb PacYETHbIM PACXOL TENIOHOCUTENS Yepes BTOPUYHBIA KOHTYP;

« obecrneynBaTh rMOpPaBANYECKYIO YBA3KY MEXAY NEPBUYHBIM U BTOPUYHBIM KOH-
Typamu.

K BcnomoratefnibHbIM PYyHKLMAM HaCOCHO-CMECUTENIbHOMO y371a MOXHO OTHECTU
cnepyloLme:
*  VMHAMKALUMA TeMnepaTypbl (Ha BXOLE 1 BbIXO4e);

+ OTCeKaHMWe LUMPKYNALMOHHOIO HacoCa WapOBbIMMK KpaHaMy A% ero 3amMeHbl Uiu
obcnyXmBaHus;

*  3aliMTa Hacoca OT PaboThbl HA «3aKPbITYIO 3aBUXKY» C MOMOLLbI0 NepenyckHOro
KnanaHa;

* aBap|/||7|Hoe OTKJIIO4eHMe HacoCa npu npeBblleHNN MaKCMMallbHO ,El,OI'IyCTMMOIZ
TemMnepatypbl TEMNJIOHOCUTENA,

+ OTBefeHve BO3ayxa U3 TEeNNOHOCUTENS;
* [pEeHMpoBaHue y3na.

«  MpvHUMN paboTbl NPOCTENLLErO HACOCHO-CMECUTENIbHOTO Y3M1a MOXHO OOBACHWTDL
No TENNIOMexaHN4eckon cxeme Ha pucyHke 3.4.1.

H OBOPYOBAHME
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Puc. 3.4.1. TennoMmexaHu4yeckas cxemMa NpocrenLero HacoCHO-CMeCcMTeNbHOro y3na

Harpetbi TennoHocuTenb MNOCTyNaeT Ha BXOL HACOCHO-CMEeCUTEeNbHOro Yy3na
OT KOTfla UK CTOAKa PafmMaTOPHOW CUCTEMbI OTOMJIEHMS C TeMMepaTypon Tl. Ha BXxO-
[ B y3eN yCTaHOBJ/IEH HaCTpamMBaeMbI TEPMOCTATUYECKMIA KNaMaH 2, Ha NpUBOAe KO-
TOpOro BbiCTaBnseTcs Tpebyemas TemnepaTtypa TEMOHOCUTENS, NMOCTYNaloWero B Té-
NAbIy Nnon T11' TepMO4YyBCTBUTENBHBIN 31eMeHT 3 NpYBOAA kanaHa pacnonaraeTcs
nocne Hacoca 1. MNpwu NOBbILWEHUW TeMrepaTypbl T11 Bblllle HAaCTPOEYHOro 3Ha4yeHus,
KnanaH 2 3aKpbIBAeTCS, @ NPY MOHWXKXEHNN — OTKPbIBAETCS, MPOMNyCKas ropsaymm Tenno-
HOCKTeNb Ha BXOZ Hacoca. lpownas no neTnsM TEMNOro Nona, TeNNOHOCUTENb OCTbI-
BaeT A0 TemMneparypsbl T21' YHacTb OCTbIBLLIEro TEMMOHOCUTENS BO3BPALLLAETCS K KOTAY,
a4acTb — Yyepe3 OanaHCMPOBOYHbBIM KNanaH 4 NoCTynaeT Ha BXO[, Hacoca, CMELMBAsCh
C ropA4YMMm TenIOHOCUTENEM.

TakvM 0bpa3oM, B MepBMYHOM (KOTIIOBOM) KOHType TemnepaTtypa TenioHocuTe-
na cHnkaetca ¢ T, no T, (ATKK=T1—T21). Temnepatypy T, 3apaér nonb3osatens.
Mepenap TemnepaTyp B NeTAAX TEMOro nona ATTH=T11-T21 Tak>Ke 3afaeTCs Ha CTaammn
PaCYETOB. 3Han 3TW AaHHble, U Tpebyemyto TennoByO MOWHOCTL TENMOro Nosa, MOXHO
onpefennTb COOTHOLLEHKe pacXxo[oB B y3Jie:

G;=G-G, (3.4.2)
__Q 4
Gy oA, (3.4.3)
G =——
C-AT,, (3.4.4)
lpymep:

VicxonHble aaHHsble:

— TemMnepaTypa Ha BXofe B HaCOCHO-cmecuTenbHbiv y3en T, 1=90°C;
— Temnepatypa nocne Hacoca T, 1n=35°C

— nepenaz Temnepatyp g netnsx rénnoro nona AT =5 °C;

— Ter/o0Bas MOLLHOCTb TEM/I0ro nosa Q= 12 kBT.
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PelueHwe:
1. Temnepatypa Ha BbIXo4e 13 rnetesib TEN/IOro Mosa:
T,=T,-AT, A =35-5=30 °C;
2. Mepenapn temnepatyp B nepBuYHOM (KOT/IOBOM) KOHTYpe:
AT =T,-T,=90-30=60 °C;
3. Pacxos BO BTOPUYHOM KOHTYpe:

Gi =—2 1290 o so3kr/c;
CAT, 41875
4. Pacxon B nepBuyHOM (KOT/IOBOM) KOHTYpe:
0 12000

=0,048 KI'/ c;

T AT, 4187-60
5. Pacxop Hepes bavinac:

G,=G,-G,=0,573-0,048=0,535 kr/c.

TakrM 06pa3oM, pacxopn B KOHType TEMNOro nosa B AaHHOM NpuMepe AOMXKeH ObITb
B 12 pa3 BbliLLE, YeM B KOT/IOBOM KOHTYpE.

Kak npaBunio, UMPKYSLMOHHBIA HAaCOC NpPW NMPOEKTUPOBAHUMN BbIOUPAETCSH C HEKO-
TOPbIM 3aMacoMm, No3TOMY OH MOXXET MNepekaynBaTth Yepes Oarnac Oonbluee KONMYECTBO
TennoHocuTens, YeM Tpebyetcs no npoekTy. K TOMy Xe, 1 TeMnepaTypa TerjoHocuTe-
151 B NEPBUYHOM KOHTYpe MOXET Mo hakTy 0Ka3aTbCst MEHbLUE PacyETHOM. IMEeHHO ans
KOPPEKTMPOBKM 3TUX PACXOXAEHUI C PACHETHBIMN LAHHLIMU CIYXWUT HGanaHCMpOBOY-
HbI KNlanaH 4, KOTOPbIM MOXHO OrpaHNYNTL pacxof Yepe3 Gannac.

3.4.1HACOCHO-CMECUTEJTbHBIE Y3J1bl VT.COMBI N VT.COMBI.S.180M

B HacocHo-cmecuTenbHbIX  y3fax
VT.Combi 1 VT.Combi.S.180M (pwmc.
3.411 w 3.4.1.2) npurotosneHue
TeNIOHOCUTENA C  MOHWXEHHOW TeMm-
nepaTypor MNPOUCXOAMT NPW MOMOLLM
OBYXXOA0BOIr0 TEPMOCTAaTU4ECKOro Kna-
naHa, ynpaensemoro nubo Tepmoro-
NOBKOW C KanWANAPHBIM TEPMOYYBCTBU-
TeNlbHbIM  3/IEMEHTOM, YCTaHOBJIEHHOM
B NWMHWW  nojalowero  Konjektopa
(Mopenb VT.Combi), nmbo anekTpoTep-
MUYECKUM  CEPBOMPMBOAOM, KOTOPbIV
paboTaeT nof ynpaBneHWeM KOHTponse-
pa VT.K300 (mogenb VT.Combi.S.180M).
KoHTponnep ¢ gat4vkamm temnepatypebl
TENIOHOCUTENA N HAaPY>XHOro BO3[yXa
He BXOAWT B KOMMMEKT NOCTaBKM Haco-
Puc. 3.4.1.1. HacocHo-cMecuTenbHbIN y3en CHO-CMeCUTeNlbHOro y3na 1 npuobpeTa-
VT.Combi eTcsa oTaeNbHO.

H OBOPYOBAHME

B nuHWK noameca y3na yctaHoBreH
OanaHCMPOBOYHbIA KfamnaH, KoTopbln
33a3€T COOTHOLWIEHMe MexXAy Konuye-
CTBaMU TennoHocuTend, nocTynato-
wero 13 obpaTHOM NMHUM BTOPUYHOTO
KOHTYypa ¥ NPSMOWN IMHNM NEePBUYHOTO
KOHTYpa, a TakXe ypaBHUBAaeT fasne-
HVe TeNNOHOCUTENA Ha BbIXO4E N3 KOH-
Typa TENMbIX NOMOB C AaBNeHNEM nocne
TepMOCTaTU4eCKOro perynmpoBoOYHOro
KfanaHa. OT HacTPOEYHOro 3HavyeHus
NPONycKHOM CNoCcoBHOCTM KVb 3TOrO
KflanaHa W YyCTaHOBJIEHHOrO CKOPOCT-
HOro pexwnma Hacoca 3aBWUCUT Tenso-
Baf MOLLHOCTb CMECUTENIbHOIO y3ia.

Y3en afgantvpoBaH Ans Npucoenu- Puc. 3.4.1:2. HacocHo-cmecuTenbHbIN y3en
HeHWS K HeMy KONMeKTOPHbIX ONOKOB VT.Combi.$.180M
C MexoceBbIM paccToaHnem 200 MM 1 TOPU3OHTaNIbHBIM CMELLLEHUEM MeX Ay 0CA-
MW KONNeKTopoB 32 MM. Ipu 3TOM KONNeKTopHble ONOKN MOFYT NPUCOEANHATLCA
KaK Ha BXofe, Tak 1 Ha BbIXOLe HaCOCHO-CMECUTESIbHOrO y3/a. 3TO NO3BONAET UC-
MONb30BaTh 3TOT Y31 B KOMOMHMPOBAHHBIX CUCTeMax oTonneHus (puc. 3.4.1.3),
roe oTonseHue TENbIM NOSIOM COBMELLAETCA C PaANATOPHbBIM OTOMIEHMEM.

CocTtaB y3nos VT.Combi 1 VT.Combi.S.180M, nx TtennomexaHm4yeckme cxembl
N QYHKUMW 3N1E€MEHTOB Y3/10B MPVBEAEHbI B MPUITOXXEeHUU 6.

Puc. 3.4.1.3. Y3en VT.Combi.5.180M B KOMOMHMPOBaHHOM cUCTEMe OTOMJeHUs
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3.4.2 HACOCHO-CMECWTESTbHbIN Y3EN VT.DUAL

Puc. 3.4.2.1. HacocHo-cMmecuTenbHbIN y3en
VT.Dual

Puc. 3.4.2.2. Y3en VT.Dual c konnekTopHbIM
Gnokom

H OBOPYOBAHME

HacocHo-cmecuTenbHbIN y3en
VT.Dual (puc. 3.4.2.11 3.4.2.2) coctout
M3 AByX Mopynen (HacoCHOro v Tepmo-
CTaTUYeCKOro), Mexay KOTOPbIMM MOH-
TUPYETCA KOMMEKTOPHbIV BI0K KOHTYpa
Ténnoro nona. Ona cMewweHns MCNofib-
3yeTcs TPEXXOLOBOM TEPMOCTaTUYECKNN
KflanaH, ynpaBnsemMbll TePMOrofioBKOM
C KanuNaspHbIM TEPMOYYBCTBUTENBHBIM
3/1eEMEHTOM, YCTaHOBJIEHHbIM Ha 0bpaT-
HbIV KONIeKTOp BTOPUYHOIO KOHTYpa.

MpefoXpaHUTENbHBIN TEPMOCTAT Mo-
[JaloLLero Komnnektopa OCTaHaBMBaeT
HacoC B CJly4ae MpeBbILLEHNS HACTPOeY-
HOro 3HaYeHWs TemrnepaTtypbl, npekpa-
Las LMPKYNaUMIo B NeTNaxX TENOro nona.

KoHcTpyKumMs y3na npeagycmaTpusaeTt
nepenyckHom KOHTyp ¢ GanaHCMpOBOY-
HbIM KJlanaHOM, COXPaHSAWLWNM Heuns-
MEHHbIM pacxof, TennoHoCUTeNs B nep-
BMYHOMKOHTYpenpunepekpbITUMneTeNb
TEéNNoro nona.

DneMeHTbl y3n1a yCTaHaBIMBAlOTCA
He BepTUKanbHO, a nog yrnom 9°, 4rto
BbI3BAHO OPM3OHTANbHbIM CMELLEeHMEM
oce KonnekTopHoro 6noka. 3To No3Bo-
nseT NOAKJIOYaTh y3en K NoABOAALLMM
TpybonpoBoam Kak cnpasa, Tak 1 cfieBa.

Coctas y3na VT.Dual, ero tennome-
XaHnyeckas cxemMa 1 QyHKLWU dnemMeH-
TOB y3/a Np1BeLEHbI B MPUITOXEeHUN 7.

3.4.3 HACOCHO-CMECUTESTbHbIV Y3EN VT.VALMIX

HacocHo-cmecuTenbHbIN y3en
VTValmix (puc. 3.4.3.1) otnunyaeTcs oT
y3na VT.Combi MeHblien MOHTaXHOM
ONVHOM N OTCYTCTBMEM MepenyckHOro
KnanaHa. Y3en paccymTaH Ha yCTaHOBKY
LMPKYSALMOHHOMO HAcoCa MOHTaXHOWM
anvHon 130 mm. Py4yHom BO3Ayx00TBOA-
YMK y3/1a PACNONIOXKEH Ha PerynMpoBoY-
HOW BTysKe BanaHCMPOBOYHOTO KilamnaHa
BTOPMYHOIO KOHTYpA.

Y3en nocTaBnafeTca C TepMOronoBKOM
VT.3011, nmetowen aranasoH HacTpoun-
ku Temnepatyp ot 20 °C go 62 °C. BmecTo
TEPMOrOJIOBKM MOXeT ObITb yCTaHOBIe-
Hbl TEPMO3/1eKTPUYECKIME CEPBONPUBOAbI
VTTE3041.0.024 wnn VT.TE3043.0.024,

Puc. 3.4.3.1. HacocHo-cMecuTenbHbIN y3en
VT.Valmix

paboTalolme nof ynpasneHnem koHTponnepa VT.K300. Y3en noctasnsetcs 6e3 unp-

KynaumMoHHOTo HaCoCa.

CocTtaB y3na VT.Valmix, ero TennomMexaHuyeckas cxema v QyHKLUN S1EMEHTOB

NpVBELEHbI B MPUIOXXEHUM 8.

3.4.4 HACOCHO-CMECUTENBHBIN Y3EN VT.TECHNOMIX

Tak xe kak y3en VTValmix, yzen
VT.Technomix (puc. 3.4.4.1) paccuuTaH
Ha YCTaHOBKY LMPKYNALMOHHOIO Haco-
ca gnuHom 130 MM, HO MMeeT HeCKONbKO
OONbLUYIO MOHTaXHYIO AJNHY.

Kpome TOro, BXxogHble W BbIXOAHbIE
naTpyoku y3na HaxoaaTcs B OOHOW Nno-
CKOCTW, MO3TOMY Y3en MOHTUPYeTCs K
KonnekTopHomy 6noky nog yrnom 9°,
N MOXeT yCTaHaBAMBATbCA KakK Crpasa
oT  0bCnyXMBaeMOro  KOMNekTOPHOro
bnoka, Tak 1 cnesa oT Hero.

Y3en nocTaBnseTcs C TePMOronoBKON
VT.5011, umelowlen aranasoH HaCcTPOUKM
Temnepatyp ot 20 °C go 60 °C. Bwme-

Puc. 3.4.4.1. HacocHo-cmecuTenbHbIN y3en
VT.Technomix

CTO TEPMOTONIOBKM MOTYT ObiTb YCTaHOBIIEHbI TEPMO3MEKTPUYECKNE CEPBONPUBOLbI
VT.TE3041.0.024 nnn VT.TE3043.0.024, paboTaloLyme nog ynpasneHnem KOHTponnepa
VT.K300. Y3en noctaBnseTcs 6e3 uMpKynsumoHHOro Hacoca.

CocTaB y3na VT.Technomix, ero TennomexaHmnyeckas cxema v hyHKLUUM 311eMeHTOB

nprBeLeHbl B MPUJIOXXeHUn 9.
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3.4.5 CPABHEHVE HACOCHO-CMECUTEJTbHbBIX Y3/TOB VALTEC

Ta6nuua 3.4.5. CpaBHUTeNbHas Tabnuu,a HaCOCHO-cMecuTeNbHbIX y3noB VALTEC.

3HadeHVie nokasaTena Ana y3na
N2 HaumeHoBaHue nokasarens
VT.Combi | VT.Dual | VT.Valmix | VT.Technomix

MoakniodaeMan Tennosas MoLL -

1 | HocTb npyt AT=10 °C C Hacocom 15 20 13 14
VT.VRS.25/4G, kBt
Moaknio4aeMan Tennosas MoLL -

2 | Hoctb npy AT=10 °C ¢ Hacocom 20 30 18 19
VT.VRS.25/6G, KBT

3 |Paboyee nasneHve, MMMa 1,0 1,0 1,0 1,0
MakcuManbHas TeMnepaTypa

4 | TennoHoCMTENA B NEPBUYHOM 90 120 110 110
KOHTYype, °C

5 | MoHTaxHas anvHa y3na, MM 156 87+92 140 170

6 | MoHTaxHas AnvHa Hacoca, MM 180 130 130 130

5 | Mexocesoe paccrosrive npucoe- 200 200 200 200
AVHATENbHbIX NaTPYBKOB, MM

g Pe3b6a NpYCOeMHIATENb HbIX o' oT GIB GI'B:H
naTpybKoB, AlOMMbI

9 KV;TepMOCTaTquCKoro KnanaHa, 2,75 2,75 3.42 2,63
M?/4ac

o Kv; KNnanaHa nepB1YHOrO KOHTYpa, 25 26 227 2,27
M3 /4ac

1| Ke 6anaHCMpPOBOYHOTO EﬂanaHa 5.0 _ 3.42 3
BTOPWYHOIO KOHTYpa, M?/4ac

15 | Mncoenmerivie k nepauromy resa nio6oe resa nio6oe
KOHTYpY

13 | Hanuyme nepenyckHOro knanaHa ecTb Oannac HeT HeT

H OBOPYOBAHME

14 | Tvn BO3OyX00TBOAHMKA aBTo py4HOWM py4HOM py4Hou
Hanunyve npefoxpaHUTENbHOMO

15 PeACXP HeT ecTb HeT HeT
TepMocTaTa
KonuyectBo xog0B TepMocTaThye-

16 fOB TEP 2 3 3 2
CKOro KnanaHa

17 | MoHTaxHoe nofioxeHune BepPTUK. yron 9° BepPTUK. yron 9°

MoppobHee COCTaB HACOCHO-CMECUTENbHbBIX Y3108, UX TEMNOMeXaHNYeckme CXeMbI
1 OYHKUMM 31EMEHTOB MpYIBeAeHbl B MPUNOXeHUaX 6+9.

3.5. BE3BHACOCHbIE PEFYJINPYIOLLUWE Y31bl 414 TEMJ10MO MOJIA

3.5.1. MOHTAXHbIE MOAYJIN VT.IC-BOX

B ocobyto rpynny y3nos perynmpoBaHus cMcTeMamMu TEMMbLIX NOMOB MOXHO Bbl-
IennTb TepmoperynupyoLine 6e3HacocHble MoHTaXHble Moaynn VT.ICBOX.

MogynnVT.ICBOX.1nVT.ICBOX.2 (cm.purc.3.5.1.1) npumMeHsioTCaBTeX Cllydasx, Kor-
[la NCMOoJb30BaHMe HaCOCHO-CMEeCUTENbHBIX Y3/10B 3KOHOMUYECKN Helienecoobpas-
HO, M N8 yCTPOWCTBa TENIOro Nosna 4OCTaTOYHO BCEro O4HOW NeTnu, ANIMHA KOTOPOK
He npesbiwaeT 100 M.

Moaynn WMelT BCTPOEHHbIN HACTPaVBAEMbIM OrpaHWYuTeNb TemnepaTtypsbl
TennoHocuTens 1, TepMocTaTMYeCcKui KnamnaH 2 1 py4YHor BO34yxooTBoa4MK 3. Mo-
aynb VT.ICBOX.1 npenHasHayveH Ansa paboTbl C TEPMOrofIoBKOW, MMetOLLLe BIHOCHOM
TepMOYyYBCTBUTENbHBIN 3neMeHT VT.5010, Tak Kak ero TepMorosioBKa pacrnosioxeHa
BHYTPW MOHTa)xHoW Kopobkn. Moaynb VT.ICBOX.2 paboTtaeT ¢ 0Obl4HON TepMOTo-
noskomn VT.5000.

\ /z
P

2 —
\

1318 1 2 3

Puc. 3.5.1.1. Mogynun VT.ICBOX.1u VT.ICBOX.2
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Puc. 3.5.1.2. YcTaHOoBKa Moaynen B cuctemy
C TeMnepaTypon TennoHocutens 60 °C

Puc. 3.5.1.3. YcTraHoBKa moaynen B cuctemy
C TeMnepaTypoun TenIoOHOCUTeNS CBbille
60 °C

°C

90
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60

50

40

30

op |CTEHO non

TemMneraTypPa Tern/noHocUTeNs,

0 10 20 30 40 S0 60 70 80 90
AnnHa neTam, ™

Puc. 3.5.1.4. F'pacmk ocTbiBaHUA TENNO-
HoCuTens Ans npumepa Ha puc. 3.5.1.3

H OBOPYOBAHME

Mopynu yCcTaHaBNMBaOTCS Ha BbIXO-
[le 13 netnu Ténnoro nona (puc. 3.5.1.2).
OrpaHu4nTens TemMnepaTypbl perynmpy-
eT KONMMYeCTBO MOCTYNMaeMoro B MeTno
TENNOHOCUTENSA TakK, YTO ero Temnepa-
Typa He npeBbllaeT 3aJaHHOro 3Ha4ye-
H1s. TepMOCTaTUYeCKUI KflanaH nepe-
KpbIBaeT MOCTyMnieHmne TenOHOCUTeNs B
neTnio Npw NpeBbIWEHUN TeMnepaTypbl
BO3/lyXa B MOMELLEHWI BbllLIe 3a4aHHOTO
Ha TepMOronoBke 3Ha4veHud. lMpu ycTa-
HOBKE [aHHbIX MoAyfnen B CUCTEMY C
TeMnepaTypor NnofaBaemMoro TernsioHo-
cnTens ceblwe 60 °C, 4acTb neTnm cne-
OyeT BeCTU MO y4acTKy «TEMMbIX CTEHY.
N nuwb korga TemnepaTtypa TenIoHoCH -
Tensa cHmantca o 60 °C, neTnto MOXHO
npogonxats no nony (puc. 3.5.1.3).

Ecnn gna nonos gonyctmMmas Tem-
nepaTypa nx NOBEPXHOCTU OrpaHn4eHa
35 °C, To 4N CTEH 3TO 3HA4YeHMe COCTaB-
naet 70 °C, nO3TOMY OCTbIBaHMe Tenno-
HOCUTeNs B CTeHaX WAET ropasfo Obi-
CTpee, 4eM Ha nony (puc. 3.5.1.4).

Mopgynu VT.ICBOX.1 n VT.ICBOX.2
He pekoMeHAyeTCA yCTaHaBnMBaTb Mpwu
NapKeTHbIX MOMax.

MoHTaxHble mogynu VT.ICBOX.4 un
VT.ICBOX.5 He nMeloT B CBOEM COCTaBe
orpaHuyuTens Temnepatypbl, HO Yy HUX
nMeeTcss 0anaHCMpPOBOYHbLIA  KnanaH
(puc. 3.5.1.5).

Ha cxemax pucyHka 3.5.1.5 nosnum-
en 1 0bo3Ha4YeH py4YHOM BO3AYyXOOTBOS -
4uK, nosmumern 2 — BanaHCUPOBOYHbIN
KnanaH v nosuvumen 3 — TepmocTaTuye-
CKMW KnanaH. TepmocTaTu4ecku kna-
naH mopyna VT.ICBOX.4 perynupyertcs
00bl4HOM TepMoronioBkon VT.5000. Y3en
VT.ICBOX.5 ynpasnfdeTca TepMOrosnos-
KOW C BbIHOCHbBIM TEPMO4YYBCTBUTENbHbBIM
snemeHToM VT.5010.

/2 /3
1 3 2 1 2 3

Puc. 3.5.1.5. Moaynu VT.ICBOX.4 n VT.ICBOX.5

3TV [Ba Yy3/l1a MOTYT MUCMOJIb30BaTbCA B Cllydae, Korga OUCTaHLMOHHOe yrpaB-
NeHne CepBONPUBOAAMU KOMIEKTOPHOTrO 6G/1I0Ka HEBO3MOXHO. To ecCTb, NpuMeHe-
Hre mogynen VT.ICBOX.4 n VT.ICBOX.5 no3sonsieT perynnpoBaTe TENNbINA MO He-
NoCpPeACTBEHHO TEPMOTOfIOBKaMK, YCTAaHOBIIEHHBIMU B MoMeleHnn (puc. 3.5.1.6).
B 3TOM Cny4ae MOXHO MCMoJfib30BaTh OObIYHbIE AelWEBbIE KOMIEKTOPb! C OTCEKAIOLLM-
MW KJlanaHaMu BMeCTO LOPOrMX KOMIEeKTOPHbIX BJIOKOB.

nomeLleHme 2 nometlleHve 3

nometeHme 1

Puc. 3.5.1.6. Mpumep ucnonbzosaHus mogynen VT.ICBOX.4 u VT.ICBOX.5
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3.5.2. TEN/IbIV MO HA BA3E PETYIATOPA RTL

Pnc.3.5.2.1. Perynatop Temnepartypbl
VT.9145

—_ NETNA TENNOro nonA
D
C
D
‘ «

Puc.3.5.2.2. Cxema ycTtaHoBku knanaHa RTL
Ha netne Ténnoro nona

HACOCHO-CMECUTENbHbIN Y3EN

titllt
METAMU TENAOrO MONA

Puc. 3.5.2.3 banaHcupoBKa netenb
Ténnoro nona c nomouybio RTL

H OBOPYOBAHME

B cnyyae, korga BOASIHOM TEMNNbIN
non NIaHWpyeTCs Co3[aTtb Ha NAoWwanmn
He Oonee 15M?, Haubonee 3KOHOMMWY-
HbIM NpeAcTaBNAETCA BaPUaHT UCNONb-
30BaHWA perynaropa TemnepaTtypbl nps-
mMoro genctsma VT.9154 (puc. 3.5.2.1).
B Poccunm 3TOoT BMA, TpyObOMpPOBOAHOM
apMaTypbl U3BecTeH, Kak «RTL-peryng-
TOP» UKW «OrpaHUYMTeNb TeMNepaTypsl
obpaTHoro notoka» (return temperature
limited).

TepmoronoBka KknamaHa HacTpau-
BaeTCs NoNb30BaTeNleM Ha onpefeneH-
Hylo TemnepaTypy B AnmanasoHe ot 0°C
no 50°C, npw npeBbileHUN KOTOPOU
KflanaH Ha4YnmHaeT OrpaHnyMBaTb KOMM-
4eCcTBO NMpoxopslien Yepes Hero pabo-
Yyeun cpeabl.

Metna TEMNAOro nomna npuUCoeaunH:-
eTCH K BbICOKOTEMMEPATYPHbIM CTOAKAM
pPafvaTopHOro OTOMMEHUA, a KnanaH
yCTaHaBMMBAETCA Ha BbIXOLe U3 NeTu
(punc. 3.5.2.2)

Perynatop VT.9154 TakXe MOXHO
ncnonb3oBaTb B KayecTBe OanaHcu-
POBOYHOrO 3NeMeHTa MpWU KOMNeKTop-
HOM NpUCOeAVHEHWW neTefb TEMAOro
nofla K HaCOCHO-CMeCUTeNbHbIM Yy31aM
(puc. 3.5.2.3). YcTaHOBMB Ha TepMo-
rofoBKe pacyETHyl0 TemMnepaTypy BO3-
BPalLaemMoro 13 netnm TennoHoCUTenNs,
nonb3oBaTeNlb TeM cambiM obecneymnT
TpebyeMbI Pacxoq B KaXAoW oThenb-
HoW neTne.

Ta6nuua 3.5.2.1. OcHOBHble TeXHUYECKMEe XapaKTepUCTUKu knanaHa VT.9154

Ne | Xapaktepuctmnka EQ. nam. 3Ha4eHue

1 Paboyee nasneHwve, MTlla 1,0

2 | Temnepatypa paboyen cpeabl °C +2++120

3 | Arana3oH nogaep>XrBaeMom TeMnepaTypbl °C 0+50

4 | YcnoBHas nponyckHasi cnocobHocTb,Kvs M3 /4ac 2,0

5 | MponyckHas cCnocoOHOCTL MPU CTENEHM OTKPbITUS KNnanaHa:

5.1 -2K M3 /4ac 0,32
52 - 4K M3 /4ac 0,66
5.3 - 6K M3 /4ac 1,00
5.4 - 8K, M3 /4ac 1,34
5.5 - 10K M3 /4ac 1,60

6 | HoMuHanbHbIM AnameTp LIOAMbI 1/2"

7 | Pe3bba non TepMOCTaTUYECKYIO TONOBKY M30x1,5

8 | Pe3bba natpybka nonycroHa R1/2"HP

9 |NpucoenmHuTenbHas pe3bba «eGBi(/)i;EyPc»
10 | AnvHa KnanaHa ¢ noslycroHom MM 91

11 | BbicoTa knanaHa ¢ TEpMOrosIoBKOM MM 107

12 TemMnepaTypa paboyeit cpeabl 3a KNanaHOM B 3aBUCUMOCTU OT MO3ULMM LLKasbI

TEPMOrofioBKM

12.1 -no3.0 °C 0
12.2 -nos.1 °C 10
12.3 -no3.2 °C 20
12.4 -nos.3 °C 30
12.5 -no3.4 °C 40
12.6 -nos.5 °C 50
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4. HACTPOWKA OBOPYOBAHUS
4.1 BANTAHCMPOBKA TMETESTb TEMJIOTO MOJA

TennoHocuTeNb CTPEMUTCS LIMPKYNMPOBaTL MO NYTW HAaVMEHbLLIEro CONPOTUBIEHMS.
B cnyyae c TénnbiM nonom 310 ByAeT camas KopoTKas U MeHee Harpy>xeHHas netns. 3a-
[la4yerl MOHTaXKHMKa NpY Hanadke CUCTEMbI 3aCTaBUTb TEMNOHOCUTENb LMPKYINPOBaTh
No KaX[JoW NeTne € 3afaHHbIM pacxofoM. Toraa nepenag TeMnepaTyp Ha BXOAe B NETIO
1 Ha BbIXOLE NX HEE He MPEBbICUT MPOEKTHbIN, N 0DOrpeBaembI yHacToK nona nosy4mnT
MMEHHO CTOMbKO TEMIOBOW SHEPTUM, CKONbKO TPebyeTcs No pacyeTy.

KoHe4Ho, Hanuyve npoekTa C rMApaBAMYeckMM PacqeTOM 3HAYUTENIbHO YNPOCTUT
1 YCKOPUT NPOLLECC HaNafKM 1 KPOMe TOro 3aLLMTUT OT OLUMBOK B MOHTaxe. OfjHaKOo Ch-
CTeMy HanoJIbHOro OTOMNEHWUS MOXKHO HACTPOUTbL M De3 TeOPeTUYECKMX PACYETOB, XOTS
3TO 1 3aMMET OOoNbLUe BpeMEHMN.

B cpefie MOHTaXHMKOB 4aCTO MOXHO YCrbllaTh 3asBfieHWe, YTO CUCTEMY Hamnosb-
HOro oTOMNEHNs BooOLLe He Hafo GanaHCcMpPoBaTh, Tak Kak OHa «caMocbanaHcmpyeT-
cA» 3a CHET paboTbl TepMOCTaTOB, KOHTPOSIIEPOB M MPOYMX 3EMEHTOB aBTOMAaTUKM.
370 yTBEpPXAEHWE OLWNOOYHO. HanprmMep, Npu NonHOM pacHETHON Harpy3ke, Korga Bce
TepMoCTaTYeckMe KflanaHbl OyayT HAXOANTLCSA B OTKPLITOM COCTOSIHUM, TENNOHOCUTENb
MOVAET MO CaMOW KOPOTKOW 1 HEHarpy>XeHHOW neTne. B 3Ton neTne pacxon yBeAUYmTCS,
OCTbIBaHWE CHU3UTCS, @ B OCTaNbHbIX NETASX NPOSBUTCA AePUULMNT TeNNOHOCUTENS. 3TO
3HAYUT, YTO TEMNOHOCKTENb OCTbIHET rOpPa3fo paHblUe, YeM MONOXeHO, He obecneyns
nofavy TpebyemMoro KomyecTsa Tenna Ha o0CNyXKMBaEMbI NETNEN y4acToK. W Hkakas
aBTOMaTKKa TyT He CMaceT.

APtl X APT2 % APT3 X APT4 @

APH APn
APml APn3

APT12 X AP13 X APT4
APm2

APH
APn2 || APn3 || APu4

APx4

APkl APK2X APK3 APx4

gﬂ[ﬂ[ Hacoc APkl

APK2<APx1<APk3<APx4

APK3 2&

APK2
APx2=APx1=APx3=APx4

Puc. 4.1.1. Cxema 6anaHcMpOBKU neTenb TEMJIOro nona

E HACTPOWMKA OBOPYJOBAHUSA

Pacyér GanaHCMpOBKM NeTeflb TENOro Mona 3akio4aeTcs B ONpefeneHnn Tpe-
OyemMoln MponyckHOM CnocobHOCTM DanaHCMPOBOYHBIX KIaMaHOB, YCTAaHOBNEHHbIX
Ha KOneKkTope 1 0BCNY>XMBAIOWMX KaXAylo NMPUCOEOMHEHHYIO K KOMNEKTOPY MNeTo.
CyTb BanaHcMpOBKM NoKa3aHa Ha puc. 4.1.1.

LIMPKYNALMOHHBIA  HacoC CO3AaET Hanop AP, KOTOpbI/ KOMMEHCMpyeT noTe-
PV [aBNeHUs, CKNafplBaloLMecs 13 NoTepb AABNEHNA B TePMOCTAaTUHECKOM KnanaHe
AP , HenocpencreenHo B nete AP v noTepu [aBneHns Ha 6anaHCcMpoOBOYHOM Kna-
naHe AP . Ha npeactaBnenHon cxeme puc. 4.1.1 Havbonblivie noTepy AaBneHns Ha-
Bniopatotcs B netne N2 2, nosToMy eé 6anaHCMPOBOYHBIV KanaH MOAHOCTLIO OTKPbIT,
4TO COOTBETCTBYET MOJIHOM MPOMYCKHOM CNocobHOCTU 3Toro knanaHa K . Mpu 31om
notepu AasfieHva Ha knanaHe coctasnaoT AP . [1na Toro, 4tobbl B 0bpaTHOM KoJI-
NeKTope MpOoV30LWLNO CIUAHKE MOTOKOB, NOTepV [aBieHns No BCem NeTNAM OOKHbI
BbiTb paHbl AP +AP +AP . [Ina 31010 KNanaHbl netens 1, 3 1 4 HacTpamBaioTCa
Ha nepenagbl COOTBETCTBEHHO APKI; APKS; APK4.

Ecnu 6anaHcMpoBKY He MPOM3BOAMTbL, @ OCTaBUTL BCe DanaHCMPOBOYHbIE KflanaHbl
MOMHOCTbIO OTKPbITBIMK, TO MONYYUTCSH CUTYaLMs, n30bpaxeHHas Ha cxeme 2 pUCYH-
Ka 4.1.1. Hanop Hacoca CHU3UTCA 110 BeNUYUHLI AP +AP +AP 33 C4€T yBennyeHus
pacxofa, M OCHOBHAsA YacTb 3TOro pacxoda NonAeT Yepes netnio N2 4, neperpeBas ee.
B 710 e Bpems netnn 1, 2 1 3 OCTaHYTCA Ha «rONIOAHOM Malrke» U He CMOryT NoAaTh
TpebyeMoe KoNM4ecTBo Tenna B 06CnyX1MBaeMble yHacTKu nosa.

PacyéT HaCTPOMKM KOMMEKTOPHbIX 0anaHCMPOBOYHbIX KMamnaHoB 3akKio4aeTcs
B onpefeneHnn notepb AaBMNeHNUs B KaXXAOW U3 NOAK/IOYEHHBIX NeTenb. [ns 3Toro Tpe-
OytoTcs creqytolme NCXoAHble AaHHble:

* TennoBas Harpyska Ha kaxayio netnio Q . (BT), onpenensieman Ha cTagum Tenno-
TeXHUYeCKOro pac4éTa (cM. paspen 6 «pacyér Ténsnoro nona»);

* AnvHa kaxpon netm L, (M), onpenendemas no pabodumm yepTexam Ténnoro
nona;

e TUN W pa3Mepbl TpyD, M3 KOTOPbIX BbIMOMHATCS NETAU. DT [OaHHble Takxe
OepyTcs 13 npoekTa. [ns onpeneneHus NMHENHbIX NOTEPb BaXeH BHYTPEHHUN
nvavetp D, (mMm);
nepenagbl TeMnepaTyp MpsAMOro 1M obpaTHOro TemnnoHocUTens At 3apaiotca

B npegenax o1 5 °C o 10 °C. YeM MeHbLe 3TOT nepenap, TeM MeHble OyfeT 3aMeTHa

pa3HuLa TeMMnepaTyp NOBEPXHOCTM NMOMa Ha COCEAHUX YHaCTKax;

* TN TENSIOHOCKTENS, OT KOTOPOro 3aBMCAT NOKA3aTeNn MNIoTHOCTU M TEMOEMKOCTM
(cm. Tabnnuy 4.1.4);

« KonmyectBo oTBOAOB (yrnoB moBopoTa Ha 90°) u kanadver (yrnoe noBopoTa
Ha 180°) onpepenseTcs No NPoekTy;

*  rMapaBAMYecKMe XxapakTepucTnky TepMoCTaTU4eCcKoro KanaHa konnektopa K
OHM N3N0XEeHbI B MaCnopTe Ha KONNEKTOPHbIM 6510k 1 B Tabnuue 4.1.1.

vsm’®

BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



Tabnuua 4.1.1. Tmapasnnyeckne xapakTepuCTUKN TepMOCTaTUYECKMX KilanaHoB Kon-
NeKTOpHbIX 6noKoB

MponyckHas cnocobHOCTb TepMOCTaTUHeCKOro KanaHa, K _, M?/4ac, Ans 61oKoB:

vsT!

VTc.582 VTc.584 VTc.586 VTc.588 VTc.589 VTc.594 VTc.596

2,4 2,4 2,5 2,5 2,5 2,5 2,5

*  rMOpaBnMyeckMe XapakTepucTUKM BanaHCMPOBOYHOTO KkianaHa komnektopa K
n K (M?/4ac), koTopble MOXHO B3fiTb U3 TEXHMHECKOro NacropTa KOSIeKTOPHOro
6noka (cm. Tabnuubl 4.1.2 n 4.1.3).

Ta6nuua 4.1.2. NponyckHasa cNocoGHOCTb KnanaHa ¢ pacxogomepom 6noka VTc.589

MokasaHua pacxogomepa, 0.5 1 7 3 4 5
1/MWUH
IMponyckHas cnocobHOCTb 0,11 0.22 0,43 0.65 0.84 11K
K .M?/4ac vs

Ta6nuua 4.1.3. NMponyckHasa cNnocoGHOCTb 6GanaHCMPOBOYHOro KnanaHa 6noka VTc.588

O6opoTbl 05| 1 (15 2 (25 3 |35 4 |45]| 5 |55] 6 |K

VsK

MponyckHas cnocob-

3 0,13(0,26|0,52|0,78|1,03| 1,18 | 1,3 [1,56]1,92|2,08|2,22(2,34| 2,6
HoCTb K ,M?/4ac

Kak BMHO 13 Tabnuu, NponyckHasi CnocobHOCTb BanaHCMPOBOYHOrO KanaHa 3Ha-
YMTENbHO BbILLE, YeM Y KrarnaHa C pacxofoMEPOM, MO3TOMY, MPY HaMYMUM FPAaMOTHOTO
pacyéTa, ny4lle UCMomb30BaTb KOMIEKTOPHble 6110kM ¢ 6anaHCMPOBOYHBIMY KilarnaHa-
M. Bioku ¢ pacxofomepamu yaobHee NprMeHSTb MpY OTCYTCTBUM PACYETHbIX AaHHbIX.

Pac4er netens BeOETCA B CiefytoLeM NOPsAKe:
1. OnpepenseTcs pacxof TennoHocuTens no opmyne:

9, = 9 /e (4.1.0),
"oc-At

roe:

Q, — TennoBas MOLLHOCTL NeTnu, BT,

¢ — yAenbHas TeNNOEMKOCTb TennoHocuTens, Ix/kr °C;

At — nepenag TemMnepaTyp Mexay npsMbIM 1 0bpaTHbIM TennoHocuTenamu, °C.
2. OnpepenseTcs CkopocTb B KaXA0W neTne no hopmyrne:

Vv, = 4—?’ M/C (4.1.2),
D% p

roe:

D, — BHYTPEHHWUI AnameTp TpyObl, M;

p — NNOTHOCTb  TEMMOHOCWTENs, Kr/M3, KOTOPYlD MOXHO OMpeaenTh
no tabnuue 4.1.4.

H HACTPOWMKA OBOPYJOBAHUSA

Ta6nuua 4.1.4. MNOTHOCTb M TENNOEMKOCTb TEMIIOHOCUTENEN NMPU PasNMYHbIX TeMne-
patypax

Temnepatypa, °C
25 30 35 40 45 50
p. kr/m? 997 995 994 992 990 988
C, Ix/kr °C 4180 4178 4178 4178 4179 4180
p. kr/m? 1083 1080 1078 1075 1072 1069
C, Ox /kr °C 2987 3000 3018 3034 3050 3070
p. kr/m? 1058 1055 1053 1051 1049 1046
C, x/xr °C 3459 3466 3481 3497 351 3526
CKOpOCTb TENIOHOCUTENS B METNE TENNOrO Nosa He AoNXHa ObiTh Bbilwe 1M/C.
3Has CKOpPOCTb WM PAcxof, MOXHO OMpedennTb NVHEMHblE MNOTEPU [OaBleHWs
B Kaxaow netne. Ons 3TOro nydile BOCMOSb30BaTbCA MMAPaBANYecKMMM Tabnmuamm
npunoXxeHus 2. YMHOXMB OnAUHY netnn L (M) Ha noTepu faBneHus OgHUM NOrOHHbIM
MeTpOM TpyObl Ap,.. (Ma/mM), nony4nM nnHernHble NOTEPU B NeTne:

Bua TennoHocutens | Mokasatenb

Boaa

nukonb 65%

nunkons 30%

Ap,,, =LAD,,.. MNa (4.1.3)
. NnoTepn Ha MeCTHble CONPOTUBIIEHNA B OTBOAAX W Kajla4ax onpenenaroTcd no CpOp-
myne: ,
Ao =(05N, +N,)- 2, TNa (4.1.4),
roe:

N, — KONM4ecTBO OTBOAOB Ha NeTne, WT. ;
N_— KONM4eCTBO Kanayew Ha netne, Wr..
*  NOTEpPW [aBMIEHUS B MOMHOCTHIO OTKPLITOM B TEPMOCTATMHYECKOM M BanaHcMpoBoY-
HOM (HacTpoe4yHOM) KnanaHe onpeaensioTcs no opmyne:

A, = 105(360()9}2, Ma (4.15)
PRk 3
. noTepwn OaBlieHNA B NeTnax CkilagblBatoTCa M3 JIMHENHbLIX NOTEPb M NOTEPb Ha Npeocno-
neHne MecCTHbIX COI'IpOTl/IBJ'IeHVIl;IZ
APy = APy + AP, T (4.1.6)
. netnd, B KOTOpOl;I noTepwn OaBneHnA Hal/l6OJ'lbLLIVIe, NPMHMMaETCA 3a paCHéTHy}O. ﬂ,ﬂﬂ
Hee onpenenatTcd notTepu AaBlieHNa C y‘-IéTOM NOoTEPb Ha MOJIHOCTbIO OTKPbITOM ba-
JTAHCMPOBO4YHOM KJlaraHe:
AP = AP, + AP, T2 (4.1.7)
. ONna OCTallbHbIX NeTeflb onpenenderca nepenan AaBlieHMA, KOTOPOro He XBaTaeT
nodp,..:
APy, = AProx = AP,y Ma (4.1.8)
. ncxoaa M3 310ro, paccHMTbiBaeTCA Tpe6yeMaﬂ nponyckHad CMOCOBHOCTL Ka>Xa0ro
6aJ'IaHCl/IpOBOHHOFO KnanaHa:
K, = 36009, m3/vac, (4.1.9)
PAAP,, - 107
3aTeM MO TabnMuUaM TMOPABAMYECKUX XapakTepUCTUK KnanaHos (TaGnuubl 4.1.2
1 4.2.3) HaxoouTca Tpebyemas Mo3uLMS HACTPOMKM Kaxpaoro 6anaHCMpoBOYHOro
KnanaHa.
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lpumep pacyéta banaHCMpPOoBKM NeTesb TEMI0ro nona

VicxoaHble OaHHble:

KonnekTopHbIi B0k 06CNy>XnMBaeT 4 NeTnn, faHHbIe O KOTOPbIX CBefieHbl B Tabnuuy 4.1.5.
Tabnuua 4.1.5. [laHHble 0 NeTnaAX Ténnoro nona

Harpy3ka, [abaputbl Kon-so Kon-Bo kanayen,
Homep metnn | OnuHa, L, m
i Q. Bt TpyObl, MM | OTBOAOB, LUT. LT,
1 100 600 16x2,0 6 12
2 80 480 16x2,0 4 10
3 50 300 16x2,0 8 8
4 75 600* 16x2,0 10 8

[pyiMedaHme: *TennoBas Harpyska Ha netiu TEMIoro rnona He BCerda nponopLUMoHansHa
VX [IMHaM, TaK Kak MoroHHbIV TEMMOBOM MOTOK B Pa3HbIX MET/ISX MOXET OTNYaTbCA 13-3a Pasnn-
4nsi B KOHCTPYKUMSX ronia. Kpome Toro, netny MoryT MMETb PasfiiyHbIN Lar packnanku v pasHoe
KOJIMYECTBO OTBOAOB U Kaa4eu.

lNepenag temnepartyp B netisax nona npuHAT 5 °C.

TennoHocuTens — BoAa.
MakcymanbHas nporyckHasi CrloCobHOCTL BanaHCMpPOBOYHOIO KianaHa Ha KOJIeKTope:

Vi

K, =2, 6 M/dac

MakcumarnsHas nponyckHasd CrocobHOCTh TepMOCTaT4eCKoro KsiariaHa:

KVST=2,4 M3 /4ac

Pac4éT BenéTca B TabnmyHom popme (Tabnuua 4.1.6).

Tabnuua 4.1.6. Pacyét 6anaHcMpoBKY neTenb

(@)
(9] ~ S ©
™ % > © © © © - © © o T
Yl gl &leElE|8|lelgleE|E|l3] 8
— — . = - N - N . ™ ©
o R S N T e N B R B B I~
< o : S = = : -
slel 8l 5130 | Y| olYlel 3l 8
=S| S| 2| 3 S = w = 2 S S|l <] 3
= ] = = = = N > = o
(&) > o }é s s > s > S s [} o
ol = _8_ o o a 2 5| 2 o} o | S| G
ol = (@] (@] (@] o o ©
Z| %l ol 3| &| 8| 8| 8| 8| 8|83 =
Q c = o o o o] o 1) 5
E 0 o = c e = e c c | & 5
SRR =4 g g 5 . 5 sl o] &
Sl el 3| &| & & | & £ £ 2| S
< S | | < BS T <]\ 8
o ¥ <
O
1 10,029]0,258| 107 [10700| 496 | 193 |11389] 163 [11522| O — |nonwHoe
2 10,023|0,205| 71 |5680| 251 | 120 |6051| ~— - |5471]036) 1.2
3 10,014(0,125| 20 |1000| 93 | 45 |[1138| ~ — 1038406 | 0.6
4 10,029(0,258| 107 |8025| 430 | 193 |8648| ~ - |2874(062| 17

E HACTPOWMKA OBOPYJOBAHUSA

B cnyyae, korma GanaHcupoBka BeféTcs ©e3 pacyéTa, ynobHee NoNb30BaTbCs
KONNeKTOpHbIMW BnokamMmn ¢ pacxogomepami (potametpamu). Topagok «pyqHOn»
HaCTPOMKM MOXHO MOKa3aTb Ha paHee pacciUTaHHOM npumepe. MiMetotca 4 netnv anm-
HoWM L1=1OO, L2=8O, L3=50 " L4:75 METPOB.

BanaHcMpoBKa Ha4YMHAETCA C TOro, YTO BbIGMpaeTca nNeTns caMor 00sbLLOWN ANVHbI.
B Hawewm cnyyae 370 netns N2 1. Mpyn BKIOYEHHOM LUPKYNSLMOHHOM Hacoce perynm-
pYIOLLMI KNanaH Ha 3ToM neTne OTKPbIBAETCS B MakCUMasbHOe NOSIOXEHME, U OTHOCK -
TeNlbHO Hero GyayT BbICTaBNATLCA PACXOAbl BCEX OCTabHbIX NeTenb. JonycTiMm, B nos-
HOCTbIO OTKPbLITOM MONOXEHWM KNanaHa netnu Ne 1 pacxofomep GUKCUPYET pacxomn,
g,=4 N/MUH. 3Ha4MT, OCTasbHble MeTAN HAaCTPAUBAIOTCA NPOMOPLMOHANBHO X AfIMHE!

Li'g

g, =——— . 0/mnH. (4.1.10)
Ll
Mony4nm cnepyloume  3HadeHud
HacTpoek (cm. puc. 4.1.2). 100m  80M  Som 75w

4 n/MuH.

3,2 n/MUH. 2 A/MWUH. 3 A/MUH.

446

Mpyn NepBUYHOM HACTPOMKE 3HAYEHUS
nokasaHuM pacxoda Ha netne, NpUHATOM
33 PaCHETHYIO, MOTYT M3MEHUTBCSA. ITO 3a-
BWCUT OT TOrO, B KaKOM MepBOHaYyaibHOM
MOMOXEHUW HaXOAMAMCh BCe KnanaHbl.
Ecnm knanaHbl GbInn 3aKpbIThl, TO NOKa3a-
HWSA pacxofa Ha NepBow Nnetne yMeHbLUaT-
€. 3HAYUT, HY>KHO CHOBA OTPErynMpoBaTb
knanaHbl no popmyne 4.1.10, B cootBeT-
CTBUM C V3MEHMBLUMMWCA MOKa3aHUAMM
pacxofoMepa nepBow Netiu.

Puc. 4.1.2. 3HayeHuUsa HacTpoek npu nep-
BUYHOW perynupoBke

Mpn NOLJOBHOM HaCTPOMKe MOXET CIIOXWTbCA CUTyaumsi, Korha Aaxe npw non-
HOM OTKPbITUN PacXofoMep OLHOW M3 MeTenb He OymeT pocturatb Tpebyemow OT-
MeTKW. Hanpumep, pacxoflomep BTOPOW METNN BMECTO 3HadyeHus 3,2 n/MuH., byaert
nokasbiBaTb 2,5 N1/MWH. DTO 3HA4MT, 4TO MOTEpWU AaBfeHWs B 3Ton netne Gonblue,
4YeM B MepBOW, HECMOTPSA Ha TO, YTO BTOpPasf NeTNA Kopoye. DTO CyyaeTcsd, Korpa
noTepy [aBNeHWs Ha NPEeofofieHNe MECTHbIX COMPOTMBAEHUA B netne Gonblue,
4eM B TOM, KOTOPYIO Mbl MPUIHANM 33 PACHETHYI0. TO eCTb, KOIM4eCTBO OTBOA0B W Kanaden
B netne N2 2 6onblue, 4eM B netne Ne 1.

B 3TOM Cnyyae pacyétHon ctaHoBuTca netns Ne 2 (puc. 4.1.3), 1 ¢opmyna 4.1.10
NpUMeET CefyoLnin BUA:

= ﬁ 1/MWH.
L,

Cnocob HaCcTPOVKM NPOMOPLMOHANBHO AfAMH NeTeflb MOXHO MPUMEHATb B TOM
clydae, Koraa KOHCTPYKLUMA Mofia W LWar ykinaaku Tpyd Bo BCex 0bCNyXMBaeMbIx Mo-
MeLLEHNAX MPUMEPHO OAMHAKOBLI. ECIN Xe 3TO yCnoBMe He cOBMoaaeTcs, pacxoapbl
no Netnam He OyayT NPOMOPUMOHASbHBI AfIMHAM, U «PYHHYIO» HAaCTPOMKY NpUaETcs
BbIMOJIHSATL MO BbIPABHMBAHMIO TEMINEPATYP 0OPATHOro TEMNOHOCUTENS, YTO 3aHMMaeT
ropaszo 6osblue BpeMeHu.

g, (4.1.11)

BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



100 M 80 ™M 50 M 75 M
3,1 n/MuH. 2,5 n/MUH. 1,6 N/MUH. 2,3 n/MuH.

B je=o

Puc. 4.1.3. 3HauyeHNA HacTpoeK Npmn pacyéT-

Hom neTne Ne 2

Puc. 4.1.4. TpoHUKM C TepMOMeETPaMM
VT.4615 Ha oGpaTHOM KonneKkrope

Puc. 4.1.5. UsmepeHue TemnepaTypbl Tpyo
nupomeTpom

H HACTPOWMKA OBOPYJOBAHUSA

Mpu TakoM cnocobe GanaHcMpoB-
KW B ModaloWwmin KOMNEKTop TEMIoro
nona [AOSKeH MofaBaTbCs  HarpeTbin
no 30-35 °C tennoHocuTenb, a B nomMe-
LLeHNaX Heobxooumo obecnevmTb XOTs
Obl MUHWUMAIbHbLIM TenoCbEM. To ecTb,
HaCTPOWMKY >XenaTeflbHO MPOU3BOANTb
npwv OAMHAKOBOW TemnepaTtype B NMome-
LeHuax He Boiwe 10-12 °C. Ong KoHTpons
TemMnepaTtypbl BO3BpPaLLaeMoro Tenso-
HocuTens ynobHee cHabaWTb obpaTHbIN
KONNEKTOP TPONHMKAMM C TEPMOMETPAMM
VT.4615 (puc. 4.1.4).

MNepBoHa4anbHas GanaHCMpoBKa NpPO-
WN3BOAMTCA MPOMNOPUMOHANbHO  ANMHaM
neteflb, Kak OMucCbIBanocL paHee. MNocne
3TOro onpefenseTcs TeMnepaTypa obpat-
HOro TenJIOHOCUTENA CaMOW OIMHHOW neT-
nn. Ecnn obpaTHbIM KONNekTop He cHab-
KEH TepMOMETPaMU, MOXHO M3MepSThb
TemnepaTypy HenocpencTBeHHO Ha Tpybe
nupomMeTpoM (puc. 4.1.5). danbHenias
3afja4a COCTOMT B TOM, YTOObl YyCTaHo-
BUTb Ha KaXX[OW MneTne TemnepaTypy BO3-
BPALLAEMOro TEeMNnOHOCUTENS TaKylo Xe,
KaK Ha camMon OIMHHOW neTne.

Ins noHWXeHWs TemnepaTypbl Oa-
JTAHCMPOBOYHbBIM KlamaH Ha KomekTope
HY>XHO HaCTPOUTb Ha HECKOSIbKO MeHb-
WKW pacxofd 1 AaTb c1cteme nopabotatb
He MeHee 1-2 4acoB, Mocfie 4ero CHoBa
3aMepuUTb TeMnepaTypy W BHeCTU KOop-
PeKTMPOBKY B HacTpowky. [Mpouecc 3ToT
OSVTENBHBIA U YTOMUTENBHBIA, MO3TOMY
npyv  BO3MOXHOCTU  BCE-Taku  Jy4Lle
MNCMOSb30BaTh PACYETHBIN cnocob BanaH-
CUPOBKMU.

Ona Toro 4Tobbl HacTponky 6a-
NAaHCMPOBOYHbIX  KMamaHoB  3alMUTUTH
OT HEeCaHKLMOHWPOBaHHOIO BMeLLaTefb-
CTBa, Ha Konnektopax VTc.594, VTc.588
1IMeeTca MexaHu3M dukcaumm HacTpoey-
HOrO MOMOXeHMUS.

B nonoxeHwW, Korga KnanaH BbICTaBNEH Ha 3afaHHbIA Pacxof, BUHT uKcatop
(puc. 4.1.6) 3aBMHYMBAETCA [0 yNOpa C MOMOLLbIO TOHKOW OTBEPTKM C MIOCKMM LUMN-
ueM. BWHT cburKcaTop pPacrmonoXeH BHYTPW LIECTUIPAHHOTO rHEe34a, MOCPefACTBOM
KOTOPOro MPOW3BOAMTCS HACTPOWMKa KnanaHa. BMHT orpaHuWYMBaeT oTKpbITMe KnanaHa
Ha PUKCUPOBAHHOM YPOBHE 1 He NO3BOSISIET eMY OTKPbITbCS BosbLe. Mpr 3TOM NONHO-
My 3aKpbITUIO KanaHa BUHT He NpensaTcTByerT.

OTKPBIT 3AKPBIT

BUHT
(ukcarop

BHUHT
¢uxcarop

Puc. 4.1.6. duKcauus HaCTPOEYHOro NonoXxeHus 6anaHCMPOBOYHOrO KrarnaHa

BapuaHT HGanaHcMpoBkm neTenb TENAOrO Nofa C UCMOoNb30BaHNEM OrpaHu4MTenen
Temnepatypbl 0bpaTHoro notoka (RTL) nanoxeH B n. 3.5.2.

4.2 HACTPOMKA BANTAHC/IPOBOYHOIO KJTAMAHA
BTOPVYHOIO KOHTYPA

BanaHcMpoBOYHbIN KnanaH BTOPUYHOIO KOHTYpa 3aflaéT COOTHOLEHME MeXy pac-
XOAAaMM NepBUYHOro (CeTeBOro) 1 BTOPUYHOrO (TENNbIN NOM) KOHTYPOB. PacnonoxeHue
3TOrO KJlanaHa y pasHbiX TUMOB HACOCHO-CMeCUTENbHbBIX Y3/10B NOKa3aHo Ha puc. 4.2.1.

KnanaH BTOPUYHOIO KOHTYpa

COMBI

VALMIX
TECHNOMIX

KnanaH nepBnYHOro KOHTypa

Puc. 4.2.1. PacnonoxeHune 6anaHcMpoBOYHbIX U 3aMOPHbIX KNanaHOB Ha HACOCHO-CMecn-
TenbHbIX y3nax VALTEC

BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



Yem 6onblue OTKPbIT KJ1lalaH BTOPMYHOI O KOHTYpPa, TeM MeHbLUE NMOCTYNa€eT HarpeTo-

O TEMOHOCUTENS U3 rpetoLLero (MepBrYHOro) KOHTYpa.

ana KOppeKTHOVI HaCTpOI;IKl/I 3TOro KjanaHa HY>XXHO 3HaTb diefytouine ncxonHble

JaHHble!

¢ O6LLJ,yIO TenaoBytd  MOLWHOCTb

K HaCOCHO-CMecuTenbHoMy y3ny Q, BT;

« TemnepaTtypy TennoHocuTens, nofgasaeMoro B Ténnbivi non t

CUCTeMbI  TEMNNOro

nona,

mnl’

NOAKIMOYEHHOIO

* nepenan TemnepaTtyp Mexay NpsMbiM 1 0OpaTHbIM TENNOHOCUTENSMM Atmn, C.
OT10T nepenaf 0bblyHO cocTaBnseT 5+10 °C;

* TemnepaTypy TenioHOCUTenNs,
13 nepeu4Horo (rpetouero) konTypa, t, °C;

* mapasnndeckmne

(cm. Tabnuuy 4.2.1).

XaPaKTEPUCTUKN

nocrtynatouwiero K HaCoOCHO-CMeCUTeslbHOMY Y31y

TEPMOCTAaTNHECKOr o

KnanaHa y3na

Ta6nuua 4.2.1. MponyckHas cnocoGHOCTb TePMOCTAaTUYECKUX KITanaHOB HACOCHO-
cMecuTenbHbix y3nos VALTEC

Tvin y3na

VT.Combi

VT.Dual

VT.Valmix

VT.Technomix

K, M3/4ac

vmk

0,9

0,9

1.1

0,9

* TMOpaBnMYeckue XapakTepUCTMKM DanaHCMPOBOYHOIO KianaHa BTOPWUYHOIO
KOHTypa (cm. Tabnuuy 4.2.2).
Ta6nuua 4.2.2. MponyckHas cNocoGHOCTb KNanaHOB BTOPUYHOIO KOHTYpa HaCOCHO-CMe-
cnTenbHbIX y3nos VALTEC

Tun y3na | VT.Combi | VT.Dual VT.Valmix VT.Technomix
K, ., M?/4ac, Mpun HacTpovike

0(0,1) - - 0,17 0

1 1 - 1,23 0,72

2 1,75 - 2,59 1,99

3 2,5 - 3,13 2,97

4 3,5 - 3,32 5,12

5 5 — 3,42 11,26

K. ,,» M?/4ac npu konudectse 060poTOB

1/2 - 0,13 - -
1 - 0,52 - -
11/2 - 0,78 - -
2 - 1,03 - -
21/2 - 1.3 - -
3 - 1,77 - -
31/2 - 2,08 - -
4 - 2,34 - -
K, - 2,6 - -

E HACTPOWMKA OBOPYJOBAHUSA

Ha 0CHOBaHWM MCXOLHbIX AaHHbIX ONpefenseTcs Tpebyemblii pacxof TennoHocuTens
B NEPBUYHOM KOHTYpE:

36000
G=—r—""%2 2.
l C(tl Ly +Atmn)’ Kr/ac “ 2 R
Pacxop TennoHocnTeNs BO BTOPUHHOM KOHTYpe COCTaBUT:
G,= 36000 Kr/4ac (4.2.2)
cAt,,

Pacxop Yepe3s 6anaHCMPOBOYHbIN KianaH BTOPUYHOMO KOHTYpa ANs BCEX Y3108, KPO-
Me VT.Dual, sBnsetcs pa3HOCTbIO pacXofoB:

G;.,=G,G,, Kkr/4ac (4.2.3)

3Has pacxopn B NepBUHHOM KOHTYpe, MOXHO onpeaenvTb NoTepu AaBNeHUs Ha Tep-
MOCTaTM4eCKOM KfanaHe:

2
G 6a 4.2.4
AP, =(1 J +0ap ( )
PRy

3 ycnoBus paBeHCTBa AaBEHUI MPU CIIUSHUM MOTOKOB MOXHO HanTu Tpebyemyio

MPOMYCKHYI0 CNOCOOHOCTL DanaHCMPOBOYHOTO KilarnaHa BTOPUYHOMO KOHTYpa:

— oK2
Kz = TAp " /ac (4.2.5)
lNpnmep.
WcxonHble JaHHble: T1=80°C,' tmn , =45 °C,'Atmn= 10 °C;, Q=8000 Br, y3en VT.Combi.
PeLueHue:

1. Pacxon B nepBuYHOM KOHType:

__ 36000  __ 3600-8000  _
O = =t +A) " 4196-(30—45+10) 1025 Kr/4ac (4.2.6)

mn

2. Pacxon Bo BTOpUHHOM KOHTYpe:

G,= 3600Q _ 3600-8000 _ggg 5 Kr/4ac (4.2.7)
cAt,,  4179-10

3. Pacxon Yepe3 banaHCHPOBOYHbIN KiianaH BTOPUYHOIO KOHTYPa:
G ,,=G,6,=689,2-152,5 =536,7 kr/4ac (4.2.8)
4. [oTepu faBneHus Ha TePMOCTaTUHECKOM K1arnaHe:!

2 2
AP”,K:(prl J :[922059j -0,0304 6ap (4.2.9)

5. [MponyckHasi cmocobHOCTb 6anaHCMpoOBOYHOIrO KilanaHa BTOPUYHOIO KOHTYPA:
: 536,7

K,=—"2_= : =3,1M3/4ac. 4.2.10
2T pJAP, 994,/0,0304 / ( )

6. Mo Tabnuue 4.2.2 onpenensem 3Ha4eHne HacTpoviki knanaHa. OHo paBHo 3, 5.
OpUEHTUPOBOYHO TpebyeMyio MPOMYCKHYID CMOCOOHOCTL OanaHCUMPOBOYHOIO Kila-
NaHa BTOPUYHOrO KOHTYpa NS HACOCHO-CMecuTeNbHbIX y3nos VT.Combi, VT.Valmix,
VT.Technomix MOXHO paccimTaTth No hopmyne:

t—t

— mnl
K= T‘Kv.mxl M?/Hac

mn

(4.2.1)

[ns y3na VT.Dual pac4éT 6anaHCMPOBOYHOTO KJlarnaHa BTOPUYHOIO KOHTYpa UMeeT
HeCKONMbKO MHOW BUA.

BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



PaccymTas notepv faBneHva B netnax v knanaHax ysna Ap . (cm. paspen 4.1)
Vi ONpeaenvB pacxop, TenjoHoOCUTeNa B Nepeu4HoM KoHType G, no dopmyne 4.2.6,
nponyckHas cnocobHocTs knanaHa K, Beluvcnsetca no popmyre:

_ 1

Kvﬁ T M L.
V62 pm,M/HaC (4212)
lpumep:
MCXO,E[HbIe JAaHHble!
T,=80°C;t =45°C; t =10°C; Q=8000BT; P, =6000 fla; Y3en —VT.Dual.

1

PelueHwne:

1. Pacxon B nepBUYHOM KOHTYpE:

36000 3600 - 8000
G = = =
Tl —t AL) 4196-(80—45+10) P22 KT/4ac (4.2.13)
2. Tpebyemas nponyckHas crnocobHOCTb KnanaHa:
G 152,5
K, = = = - =0,64 M3/4ac (4.2.14)
py10°AP, 97241076000

Mo Tabnuue 4.2.2 HaxoamM Kosin4ecTBo 060pOTOB OTKPbLITHS KnanaHa. OHo pasHo 1/,

4.3 HACTPOWKA BAJTAHCPOBOYHOTO KJTAMAHA
MEPBNYHOI O KOHTYPA

Mpwn pacyeTHOM pexmmMe paboTbl HACOCHO-CMECUTENBHOTO Y3na, ero banaHcMpoBka
C OCTanbHbIMW 3NIeMeHTaMU c1cTeMbl 0becneymBaeTcs M3MeHeHeM NPOMyCKHOM Cro-
CODHOCTM TepMOCTaTUHeCKOro KnanaHa. Ecnv pacxof TennoHocuTens Yepes 3TOT Kna-
naHa Ha4YMHaeT NpeBbIWaTh PACHETHbIN, TeMnepaTypa CMeLLaHHOMO TeNNOHOCUTENS Ha
BbIxoge 13 HCY noBbillaeTcs, 1 TepMOCTaTUHeCKMM KnanaH HauMHaeT 3aKpbiBaTbCA.

To ecTb, NPW «LUTATHbIX» NapaMeTpax TerNOHOCUTENS, LONONHUTENbHbIe GanaHm-
POBOYHbIE 3M1eMEHTHI Y31y He TpebyloTcs. Mo3ToMy, HanpuMep, B HACOCHO-CMeCUTESb-
HoMm y3ne VT.Combi 6anaHCMpOBOYHBIN KanaH NepBMUYHOrO KOHTYPa, NPUCYTCTBYIOLLMIA
B pPaHHMX MOAENAX 3TOro y3na, Obin 3aMeHEH Ha 3aMopHbI KNanaH, NMNWEHHbIA GanaH-
CUPOBOYHOM DYHKLMW.

OpHako, B Cly4ae, KOrAa TemnepaTypa TENNOHOCUTENSA B CUCTEME OKa3blBaeTCA 3Ha-
YNTENIbHO HMXEe PACHETHOM, a TakxXe, eciv pacyeTbl BOoOLLEe He NPOM3BOAMANCE, Da-
NaHCMPOBOYHbIN KflanaH NepBUYHOrO KOHTYPa 3Ha4YMTelbHO ObNerdyaeT HacTPOWKY CU-
cTeMbl. B ¢Bsi3u € 3TuM, B y3nax VT.Valmix n VT.Technomix 3T knanaHbl NpUCyTCTBYIOT.

3afa4a 6anaHCMPOBOYHOrO KanaHa NepBMYHOrO KOHTYpa — rMApaBnM4ecky yBa-
3aTb paboTy HaCOCHO-CMeCUTeNbHOrO y3Na TENOro Nofa C OCTanbHbIMY Nprbopamut 1
y31aMu cUCTeMbl OTOMNEeHUA. [TO3TOMY pacHeT HaCTPOWIKM 3TOrO KnanaHa Npovn3BOANTCA
Mo TEM e NMPaBUIaM, YTO 1 PACYET HACTPOEYHOrO KramnaHa OToNuUTeNbHOro Nprbdopa B
LBYXTpYOHOW cnucteme.

H HACTPOWMKA OBOPYJOBAHUSA

MPUHLMN HACTPOMKM flydllle BCEro MokasaTb Ha KOHKPEeTHOM npumepe (cMm.
puc. 4.3.1).

C

600TIa | lelID

@ 2101la

> 200 Ila

+1071 Ila

Puc. 4.3.1. Cxema K pacyéty HacTPOMKM 6anaHCMPOBOYHOrO KflanaHa NepBUYHOro KOHTypa
LlonycTM, cnctemMa TENbIX NMONOB, NPUCOSAMHEHHAA K Pa3BOAsALLMM TpyOonpoBo-
LlaM nepBoro spyca, notpednset 10 kBT Tennoson mowHoctv (Q) npy TeMnepatypHoM
pexume B nepBr4HOM KoHType 80 °C/35 °C. MponyckHas cnocobHOCTb TepMoCTaThYe-
CKOrO KnanaHa npu noiiHoM oTkpbitin K =3,42 m? /4ac (ysen VT.Valmix).
[pw 3TKX YyCNOBUAX PACXOL, B NEPBUYHOM KOHTYpPE COCTaBUT:
= 36000 = 360010000 =190,6 kr/4ac (4.3.1)
c(t,—1,) 4196-(80-35)
MapeHve naBneHns Ha TEPMOCTAaTUHECKOM KNanaHe y3na:

2 2

G 190,6

AP:[ K‘ J =[972 3’42] =0,00329 Gap, unv 329 Ma (4.3.2)
p -3,

V.mK
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Ha cxeme pucyHka 4.3.1 nokasaHbl NafeHns JaBNeHNS Ha OTAENbHbIX y4acTKax.

[nsa konbua B-D-F nepenan gasnernnn coctaBut 210+210+600=1020 Ma.

Onsa paguatopHoro yvactka B-H-F 3toT nepenag 6ynet 10+600+10=620 Ma.

[Ina cnnaHmMa NOTOKOB B TOYKax B 1 F HacTpoeyHbIn knanaH pagmaTtopa H gonxex
ObITb HacTpoeH Ha nepenapg 1020-620=400 MMa.

Ons konbua A-D-M — notepu pasneHusa coctaBat 200+210+600+210+200=
=1420 Ma.

[na konbua A-K-M 31oT nepenag coctasut 10+329+10=349 la.

[ns cnvsHWs NoTokoB B Todkax A 1 M BanaHCMpPOBOYHbIM KflanaH y3fa LOJKeH
ObITb HaCTpoeH Ha nepenaf 1420-349=1071Ma.

3Han Tpebyembili Nepenaf AaBeHUI Ha KnanaHe, MOXHO HalTn Tpebyemyio npo-
MYCKHYI0 CMOCOBHOCTL KNanaHa:

K __ Gl __ 195
M p AP, 9944107 11071

TpebyemMas No3MumMs HaCTPOMKKM BaNaHCMPOBOYHOTO KilanaHa NepBUHHOTO KOHTY -
pa onpenenseTcs no HacTpoedyHom Tabnmue (cm. Tabnuuy 4.3.1).

Ta6nuua 4.3.1. MponyckHas cnoco6HOCTb 6anaHCMPOBOYHbIX KNlanaHOB MepPBUYHOIO
KOHTypa

=1,85 M?/4ac (4.3.3)

Tvn y3na | VT.Valmix | VT.Technomix
K g M?/4aC, Nput HacTpomke
0 0,44 0,44
1 1,46 1,46
2 1,9 1,9
3 2,27 2,27

Ons PacCcMOTPEHHOr O NpnMepa KrlanaH O0JIKeH ObITb yCTaHOBNEH Ha No3nLnto 2.

4.4 1104b0OP HACOCA

[lns Toro 4toObl NpaBMIbHO NoAOOpPaTh LIMPKYNSLMOHHBINA HACOC Asi HACOCHO-CMe-
CUTENbHOTO y3/1a TENSIOro MoJa HY>XXHO ONPEeAeNnTb IBE OCHOBHbIE XapakTepPUCTUKM:

— Tpebyembln pacxon, Gmp, M3 /4ac;

— TpebyemblI Hanop Hmp, M BOA,. CT., KOTOpPbIN A0fIKeH ObITb HE MeHbLUe PACHETHbIX

rMapaBnm4eckmx noTepb B y3ne:

HmpEO,OOOIApWU, M BOZ. CT. (4.4.1)

MoyTn BCe HeOOXOAMMbIE AaHHbIe AN NoAOOopa Hacoca ObINm NonyYeHbl NPY pacyé-
Te BanaHcMpoBky netenb (cm. paspen 4.1) U npy pacyiéTe HaCTPOKM BanaHCUMPOBOYHO-
ro KJlanaHa BTOPUYHOro KoHTypa (cM. pasgen 4.2):
*  pacxof TennoHocuTens B nepeu4HOM koHType G, (kr/4ac) no doopmyne 4.2.1;
*  pacxof TennoHocuTens Bo BTOpM4HOM KoHType G, (kr/4ac) mo gopmyne 4.2.2.

H HACTPOWMKA OBOPYJOBAHUSA

STOT pacxofl, BblpaxeHHbIN B M?/4ac, 1 OyneT aBnsaThcs TpebyembiM Npu nogbope
Hacoca:
G, s
G =—1;,M*/qac (4.4.2)
mp
Y2
e pacxop TennoHocuTeNs 4Yepe3 OanaHCMPOBOYHBLIV KNamaH BTOPUYHOTO KOHTYpa
G,,, (kr/4ac) no coopmyne 4.2.3;
*  MPOMyCKHas CnocobHOCTb OanaHCMPOBOYHOMO  KflamaHa BTOPUYHOMO  KOHTYpa
3 .
Ky, (M*/4ac) no dopmyne 4.2.5;
+  MoTepv AaBneHus B netnax Ténnoro nona Ap, _(Ma) no dopmyne 4.1.7;
* K noTepsiM AaBrieHns B MeTASX TENOro nosa HeobxoamMmMo Ao6aBnTh NoTepy AaBne-
HUs B ©anaHCMPOBOYHOM KanaHe:

2
G
APﬁkZ = ( 6K2j
PK.5)  Bap (4.4.3)
TpebyeMblil HaNop Hacoca COCTaBUT:
H,, = 107 Ap,,, +10~APM' M BO. CT. (4.4.4)

Onpenenvs Hmpm Gmp, no pabo4nm rpacrkam HacoCoB NMoAOMPaETCH HACOC U ero
CKOPOCTb.

Pabouue rpadmku HacocoB VT.VRS.25/4 n VT.VRS.25/6 npenctaBneHbl Ha pUCyH-
Kax 4.4.1v4.4.2,

6
5
\

4 ————3kopocr,
. b 3
E ) \\ - ch
Q Kopoe., : e
& Ty |
2 5 \ I —
21
=
=
= 0

0 0,3 0,6 0,9 12 15 18 2,1 24 2,7 3,0
Pacxon G, m3¥/uac
Puc. 4.4.1. Pabounii rpacumk Hacoca VT.VRS25 /4
6 ]
0 —%Pders,
S 4 § Op,
g . eml, [
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Puc. 4.4.2. Pa6ouni rpacmk Hacoca VT.VRS25/6
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lNpymep pacyéra

VicxoaHsble naHHbie: K HACOCHO-CMEeCUTENTbHOMY Y3/1y NMOAKIIoYeHa cuctema obLuel
TernoBov MoLHocTbio Q =8000 BT:

[ToTepu B pac4ETHOM LMPKYNALIMOHHOM KOJTbLie coCTaBsoT Ap, =20 000 [a.

Mepenan TemMnepatyp Mexay npsMbiM 1 0BPaTHbIM TEMIOHOCHUTENEM COCTaBASET
4t =10°C.

Temnepatypa TenIoOHOCUTENA, MOAAIOLIEroCs U3 NepBu4YHOro KoHTypat =80° C.

Pac4éTHas Temnepatypa Ha Beixogde 13 yana VT.Combit =45 °C.

1
- j— 3
banaHc1poBOYHbIV KfanaH BTOPUYHOIO KOHTYpa HacTpoeH Ha K, ,=3,1 M?/4ac.

Pacuér:
*  pacxof TernjioHOCUTENS B MePBUYHOM KOHTYpE:
3600 3600 - 8000
G = Q = =152,5 kr/4ac (4.4.5)

olt,—t,, +Ar,,) 4196(80—45+10)

mnl mn
* pacxoh TernsioHocnTe 1 BO BTOPUHYHOM KOHTYpe.
~ 36000 3600-8000

G =0
oA 417910 689,2 kr/4ac (4.4.6)

*  Tpebyembivi pacxon Hacoca:

_G,_ 6892 _ "
™= " 990 0,696 M?/4ac (4.4.7)

+  pacxof yepes 6anaHCUPOBOYHBI KlaraH BTOPUYHOTO KOHTYPA:

G, ,~G,-G,=689,2-152,5 =536,7 kr /4ac (4.4.8)
. rnorepun gaBJ/1ieHNsa Ha 63/78HCM,DOBO“/HOM KriariaHe BTOPUYHOIro KOHTypa.

2 2
ap, =| & =( 3367 1 _0,0317 6ap (4.4.9)
oK) \97231

«  pacyéTHble rVApPaBaNYecKme noTepu B y3ne:

AP ooy = AP +10°AP,, =20000+10°-0,0317 = 23 170 Ma (4.4.10)

s Tpebyembiii Harmop Hacoca:
Hmpi(),()OOIAppm=0,0007 Xx23170=2,317 M BoA. CT. (4.4.11)
Ha paboyem rpaduke Hacoca VT.VRS25/4 HaHocum pabouyio Touky (PT)
y3na 1 onpefensem, 4To 3TOT HACOC Ha MEPBOWM CKOPOCTW MOAXOAMT noj Tpebyemble
napametpsbl (puc. 4.4.3).

6
5
5 4
- B
a 3 leopo
= S5 ¢
= 2 PT
j=¥ [
o
= 1
<
"0
0 0,3 0,6 0,9 1,2 15 1,8 2,1 2,4 2,7 3,0
pacxon G m3/gac

Puc. 4.4.3. Pabouas Touka y3na Ha paboyem rpacmke Hacoca VT.VRS.25/4

H HACTPOWMKA OBOPYJOBAHUSA

4.5 HACOCHO-CMECUTEJTbHBIE MO YT CUCTEMBbI VT.VARIMIX

[na KOTTeAKHbIX KOTENbHbIX MOLLHOCTbIO 10 120 KBT nog Toproson Mapkon VALTEC
BbIMYCKAOTCA MOHTaXHble Moaynu cuctembl VT.Varimix, no3BonsiolimMe cosfaBaTtb
TennoBble NyHKTbI, obecneynBatoLime TeNTOHOCUTENEM CUCTEMbI PAAMATOPHOro OTO-
nnexHus, seHTunaummn, NMC 1 cnctem BCTpoeHHoro oborpesa (puc. 4.5.1).

CucTeMa CocTouT U3 Moayrnen, NpeacTaBneHHbIX B Tabnuue 4.5.1.

Mopaynu NocTaBnNAOTCA B TEMNOU3ONALUN U NPeLyCMaTPUBAIOT MX HAaCTEeHHOe Kpe-
nneHue.

HacocHo-cmecnTensHble mogynu VT.VAR20 n VT.VAR21 no3sonsior co3naBaTb
B CUCTEeMe OTAefbHble KOHTYPbl C TMOHWUXEHHOW TeMnepaTypon TemnnoHOCUTENS,
4YTO MO3BOJAET MX MCMONb30BaTh AN YCTPOMUCTBA TEMMbIX NOMOB. [Na 3Toro Mogynm
HY>KHO [IOYKOMMMEKTOBATL LMPKYNALUNOHHBIMU HAaCOCaMU MOHTaXXHOM AnnHom 180 MM
1N POTALMOHHBbIMY NPUBOJAMM CMECUTENbHBIX KI1anaHoB.

Puc. 4.5.1. TennoBou NyHKT 13 moaynen cuctembl VT.Varimix

BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



B kavecTBe npvBOda pekomeHOyeTCs Ta6nuua 4.5.1. CoctaB cuctembl VT.Varimix
1CMOMNb30BaTb aHAOrOBbIN POTALMOHHBIN
npusog VT.ACC 10 co BCTpIZeHHblM KOH- VT.VAR.00 VT.VAR.05.55 VT.V“AR10 Hacc:/cEn:/u?lAF:/{lLynb
FmapocTpernka HacocHbin mogynb .
Tponnepom (puc. 4.5.2). lmopocTperka S R T 6e3 Gannaca c 6arinacom 1 nepenyckHbIM
3TOT NPUBOA, CHABXEH BbIHOCHbBIM aT- [I1lIchIOM
4YUKOM TeMnepaTypbl M MOXET BbIMOSHATb
cnegytoume QyHKUnn:
* TNOAAepXaHWe TemnepaTypbl TENOHO-
cutens (MW -perynnpoBaHune), 3aaaH-
HOW nonb3oBaTtenem;
*  V3MEpeHune N HAMKaLMA TeMnepaTy- Puc.4.5.2
pbl TEMMOHOCUTENS; PoTauuoHHbIn cepBonpueog VT.ACC10
*  M3MeHeHVie U MHOMKALMA HanpaBneHns
OTKPbITUA / 3aKPbITWA KNanaHa, B 3aBUCMMOCTM OT NOJIb30BaTENbCKOW YCTaHOBKM;
*  V3MEHeHWe OpueHTaLuKn aUcrnes OTHOCUTENIbHO KOpryca KnanaHa, B 3aBUCMMOCTH
OT PacnoIOXeHUA NPUBOLA;
* V3MeHeHMe nocTosiHHbIX [N -perynvpoBaHns  (KO3MhULMEHTBI  yCUNEeHUs:
K, — nponopuuoHanbHou coctasnsiollen; K, — WHTerpanbHoi cocTaBnsiolled; VT.VAR20 VT.VAR21
Kd — anddepeHUmanbHom COCTaBNAOLWEN) No 3a4aHMIo NOMb30BaTeNs; HacocHbI Mmogynb | HacocHbin Mogynb VT.VAR30
*  HacTpoViKa BpeMeHw BbIGopKu niodTa NprBoaa; C TPEXXOLOBbLIM C YeTbIPEXXOLOBbIM KonnektopHbIi Mogy b
KjlanaHomM KnanaHoM

*  BO3MOXHOCTb Mepexofa K py4HOMy yrnpasneHuio (nepeknioyaTtenb Ha Kopryce);
« oTOOpaxkeHWe TemMnepaTyp AaTyvKa 3@ NOCNefHIo0 Heaento.
Ta6n|nu.a 4.5.2. OCHOBHble TeXHN4Yeckne XapaKTepnucrmkm HaCOCHO-CMeCuUTelIbHbIX Mop.yneﬁ

3HayeHWe ans Mogynen

XapakTepucrmka En. nam.

VT.VAR20 | VT.VAR21
Yo X040B CMECUTENIbHOTO KflanaHa L. 3 4
MakcrmanbHas NponyckHas CNocobHOCTL KnanaHa, K M3 /4ac 4 4
Pabouee gasneHune MMa 1,0 1,0
MpobHoe faBneHne MTlla 1,5 1,5
MakcumanbHas TemnepaTypa paboyer cpeabl °C +120 +120
MaKkcrManbHbIN Pacxof TENNOHOCUTENS Kr/4ac 1800 1500
MakcrmanbHas NoAcoeAMHEHHAs TennoBas MOLWHOCTb
(npn AT=20 °C) KBT 42 35
[lnameTp yCnoBHOro npoxofa TpybonpoBoaoB Moay s Dy,Mm 32 32
MoHTaxHas 4fiMHa Hacoca MM 180 180
Mpepernbl HaCTPOMKK Nepenaga AaBlieHUI NepenyckHoro «Ma 20460 20460

KnanaHa

ﬂpOI’]yCKHaH CNOCOBHOCTb CMECUTENIbHOTO KnanaHa npn NoONoXeHNn HaCTpOl;IKVlZ

1 M3 /4ac 0,2 0,2
3 M3 /4ac 1,0 1,0
5 M3 /4ac 1,9 1,9
7 M3 /4ac 3,2 3,2
10 M3 /4ac 41 41

H HACTPOWMKA OBOPYJOBAHUSA BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA E




4.6 HACOCHO-CMECWUTENBHBIE Y3/1bl MO3IEMEHTHOM CEOPK Y

Kpome  HacOCHO-CMeCcuUTeNbHbIX  y3M0B  MOSIHOW  3aBOACKOM  FOTOBHOCTU,
B HoMeHknaType VALTEC [0CTaTOMHO W3Aenui, M3 KOTOPbIX MOXHO cobpaTb Mnpo-
CTeMlUMe  HACOCHO-CMecuTEeNbHbIE  Y3ibl AN OOC/y>XMBaHUA  TEMSbIX  MOMOB.
HacTpolka Takmx y3/10B, KOHEYHO, 3aMET HECKOSIbKO Dofble BPEMEHU, HO CO CBOeW
3afia4ent y3nbl OyayT BMOSHE YCMEeLWHOo CrpaBasTbCs.

[MprMepbl CXeM TakmX y3710B MOKa3aHbl Ha pucyHKax 4.6.1+4.6.4.

VT.034 VT.5011 VT.551 VTr.136

KINAMAH PAIVATOPHBI TEPMOIOJIOBKA C FNB3A ANA OATUMKA  TPOVHIK N5 IATHMKA
TEPMOCTATUYECKMIN BbIHOCHbIM IATYMKOM TEMMEPATYPbI TEMMEPATYPbI

g

\ VT.052

BEHTWNb MPAMOTOYHbIN

VT.MR02 VT.3011

KNAMAH TPEXXOI0BOM TEPMOTOMNOBKA C
TEPMOCTATUHECKU BbIHOCHBIM IATHUKOM

A
AN
_-;@;-

VTr.136

TPOVHVIK AN AATUMKA
TEMMEPATYPbI

VT.0667T

BAMMAC C MEPENYCKHBIM
KNAMAHOM

Puc. 4.6.3. Y3en Ha 6a3e Tpexxo[0BOro cmecuTenbHoro knanaHa VT.MRO02
nop, ynpaeneHuem tepmoronosku VT.3011

Puc. 4.6.1. Y3en Ha 6a3e pagnaTopHOro TepMOCTaTUYECKOro KilanaHa noBbilleHHOMN
nponyckHomn cnocobHoctu VT.034 nop, ynpasneHmem tepmoronoeku VT.5011

VT.MRO1 VT.3011 VT.551 VTr.136
KNAMAH TPEXXOA0BOW TEPMOTOfIOBKA C TUNb3A ANS JATUMKA  TPOVHUK A5t AATUMKA
TEPMOCTATUYECKMA  BBIHOCHbBIM IATHUKOM TEMMEPATYPbI TEMMEPATYPbI

VT.0667T

BAMMAC C NEPEMYCKHbIM
KNAMAHOM

BEHTUNb
MPAMOTOYHBIN

Puc. 4.6.2. Y3en Ha 6a3e TpéxxoaoBoro cmecutenbHoro knanaHa VT.MRO1
nop, ynpasneHnem tepmoronosku VT.3011

H HACTPOWMKA OBOPYJOBAHUSA

Puc. 4.6.4. Y3en Ha 6a3se TPEXX0OA0BOro cMecuTenibHoOro knanaHa VT.MIX03
nop, ynpaesneHuem cepsornpusoaa ¢ KoHtponnepom VT.ACC10

BOASIHOW TENbIA NOA. NPOEKTUPOBAHME, MOHTAX, HACTPOVIKA H



5. ABTOMATUYECKOE PErYJIMPOBAHUE HAMOJIbHOIO OTOIMJIEHUA
5.13A0A4YN ABTOMATNYECKOT O PEMYJTMPOBAHWA

HeobxoAMMOCTb 1 BaXHOCTb  aBTO-
MaTWYeCKOro  PerynmpoBaHms  CUCTEMOWN
HaMoONMbHOro  OTOMMIEHMA  flydlle  BCEro
[OKa3blBaTb HAa KOHKPETHOM MpuMepe
MO NPUHLMMY «OT NPOTUBHOMO.

Mpeononoxmnm, MMeeTcs  nomelle-
HMe, obopynoBaHHOE CUCTEMOM TEMNOro
nofa C PacYETHbIM yAeNbHbIM TEMNIOBbLIM
notokom ;=60 BT/M%. 3TOT Tennosow
MOTOK PacCHMTaH MpW PacHETHOW Temne-
patype HapyXHoro Bosfyxa t =-28 °C
(CankT-MeTepbypr).

Puc. 5.1.1. KoHcTpyKuma Ténnoro nona

KoHCTpyKLMS «nmnpora» nofia nokasaHa Ha pucyHke 5.1.1.

[na onpeneneHns Tpebyemon TemnepaTypbl TEMNOHOCUTENS MOXHO BOCMOMb30-
BaTbCA PACHETHLIM Moaynem nporpammsl VALTEC.PRG Bepcun 3.1.3 (puc. 5.1.2).

CpeaHsas TemnepaTtypa TennoHocutens coctasnset t =31,5 °C. Mpun nepenage Temne-
paTyp B netnsx At=5 °C TepMOrofloBka HaCOCHO-CMeCUTeNbHOro y3na OyaeT ycTaHoBMe-
Ha Ha TeMnepartypy 31,5+(5/2)=34 °C.

[lonycTM, HMKaKOWM PerynmpoBKM KpOMe NogaepXaHna TemnepaTypbl TenIoHOCH -
Tena B HACOCHO-CMEeCUTENIbHOM Yy3J1e CUCTEMa He UMeeT.

Mpu HapyxHow Temnepatype t =-28 °C non AencTsBuTenpHo OyAeT oTaaBaTh
0,=60 BT/M?, nopfepxusas TemnepaTypy BO3Ayxa B OOC/yXMBaeMOM nomelle-
Hum t =20 °C. OfHaKo C NoBbileHMEM TeMNepaTypbl HAPY>XKHOro BO3AyXa KapTuHa
Oyner MeHATbCA.

Temnepatypy BO3[yXa B NMOMELLEHWN MPU U3MEHMBLLENCS TeMMepaType Hapy>XHOro
BO34yxa t . HETPYAHO ONpeaenuTb U3 ypaBHeHKs TeNIoBoro banaxca:

il )l o) o

3

roe:

Hi

YOenbHbI TEMNOBOW NOTOK MOXHO ONpefenuts No gopmyne:

_ (tm _tai)q(), BT/MZ
t —t

i
m

TekyLan TeMmnepatypa noJjia CoCTaBUT:
t,,=t,+0,137¢"", °C

t — TekyLLas TeMnepaTypa Hapy>xHoro Bo3ayxa, °C.

Pe3ynbTaThl pacyéTta cBefeHbl B Tabnuuyy 5.1.1.

(5.1.1),

Tabnuua 5.1.1. TemnepaTtypa Bo3ayXa, yAenbHbIl TENI0BOW NOTOK M TeMnepaTtypa
BO3/yXa Npu pasnM4yHoON TemnepaType Hapy>XXHOro Bosayxa

Temnepatypa Temnepatypa YAenbHbIA TENNOBOW NOTOK | Temnepatypa nona,
Hapy>Horo Bo3ayxa, °C BHYTpeHHero Bo3ayxa, *C oT Ténnoro nona, BT/m? °C
-28 20 60 25,7
-26 20,4 57,9 25,9
-24 20,8 55,8 26,1
-22 21,2 53,7 26,3
-20 21,5 52,2 26,5
-18 21,9 50,1 26,7
-16 22,3 48 26,9
-14 22,7 45,9 27,2
-12 23,1 43,8 27,4
-10 23,5 4,7 27,6
-8 23,9 39,7 27,8
-6 24,3 37,6 28
-4 24,6 36 28,2
-2 25 33,9 28,4
0 25,4 31,8 28,6
2 25,8 29,7 28,8
4 26,2 27,7 29
6 26,6 25,6 29,2
8 27 23,5 29,4
10 27,3 21,9 29,6

Puc. 5.1.2. Pe3ynbTaT pacyéTta TemnepaTtypbl TenfnoHocuTens

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

Kak BMAHO 13 NpuBeAEHHOW TabnuLpbl, OTCYTCTBUE PErYNMPOBaHNS HAMOMbHbIM
OTOMNEHNEM MPUBOAUT B MEXCE30HbE K Hpe3MEPHOMY Meperpesy Bo3ayxa B nome-
LLeHWI, a Tak>Ke K MOBbILLIEHNIO TEMMEPaTypbl Nona.

MOXHO, KOHEYHO, MPUN PE3KNX M3MEHEHUAX TeMMepaTypbl OTKPbIBaTh HOPTOHKM,
HO OTanfIMBaTb 3a CBOWM CHET BCENEHHYIO HaBPSAL M KTO 3axo4eT. MoxHOo Takxe be-
raTb K HACOCHO-CMECUTENBHOMY Y31y, YTODbI MepeHacTPOUTb YCTaBKY TEPMOrOMOBKM,
o[iHaKo, Takast 6eroTHs CoOBEpPLIEHHO He BAXETCS C MOHATUEM «KOoMdopTa». TakiMm 0b-
pa3oM, MOXHO COPMYNMPOBaTh Clieaylole OCHOBHbIE 3afa4M aBTOMaTUYECKOro
PerynMpoBaHMns HanoJibHbIM OTOMIEHUEM:

* noAhepXaHue BHyTPEHHEro KfiMMaTa B MOMeLeHNN B KOMMOPTHBLIX pamKax;
*  3KOHOMMWS 3HEpPropecypcos;
*  UCKMIOYeHMe U3NULHEero BMelaTesbCTBa NoJib30BaTenNs B paboTy CUCTEMBI.

BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



5.2 KOMHATHbIE TEPMOCTATSI

CaMbIM MPOCTLIM U JOCTYMHbIM peLleHneM Mo perynpoBaHuIO CUCTEMbI HAMOSb-
HOro OTOMJIeHUA ABNAETCHA UCMONIb30BaHME KOMHATHbIX TepMOCTaTOB COBMECTHO
C 32NeKTpoTepMUYeCcKUMU MNPUBOLAMU, YMNPABAALWUMN  TepMOCTaTUYECKUMU
KnanaHaMu KonnekTopHoro 6noka.

MpuHUMN paboTbl TepMOCTaTa 3eMEHTapPeH: Nob30BaTeNleM 3a4aéTCs Xenae-
Masi TeMrepaTtypa BHyTpeHHero Bo3ayxa (yctaska). Mpu oTKAIOHEHUW TeMnepaTypsbl
BO3/lyXa B NMOMELLEHMU OT YCTAaBKM Ha BENIUYMHY rUcTepesnca (pasHuua mexay Tem-
nepatypamm BKJIOYEHWS U BbIKJIIOYEHWS), MPOUCXOAMT NepekioyeHne KOHTaKTOB
pene, Yepes KOTOpble Ha CEPBOMPUBOA NOAAETCA 3neKTponuTaHve. B 3aBucMMocTy
OT CXeMbl NOAKJIIOYeHUs 1 TUna cepBonpuBoAa (HOPManbHO OTKPLITLIA WK HOP-
MaJsibHO 3aKpbITbIN), MPONCXOANT MO0 OTKPLITME, MO0 3aKpbITUE TepMoCTaTUYe-
CKOro knanaHa, perynmpytoLiero nogady TenoHoCUTeNs B NeTio TENAOro nona.

TepMocTaT Ha cxeme 1 pucyHKa 5.2.1 npu NOBbIWEHUN TEMMNEPATYPbl Pa30OMKHET
NUTaHe HOPMaJbHO 3aKPbITOrO CEPBOMPUBOLAA U TaM CaMbIM MepeKkpoeT Nofa4y Te-
NAOHOCUTENS B NETIIO.

Ha cxeme 2 pucyHka 5.2.1 tTepmocTat NoAgKIOHEH K HOPMalbHO OTKPbLITOMY NpPU-
BOAy. [pV NOBbILWEHNN TeMNEPATYPbI BO34yXa B MOMELLEHNM TepMOCTaT NOAACT Nu-
TaHWe Ha CepPBONPUBOL, TakXXe NepekpbIB NeTio.

B HomeHknatype VALTEC nmeeTcsi HeCKONbKO BUAOB KOMHATHbIX TEPMOCTATOB.

HOpPMaJsibHO ::EMSJT':;O
3aKpbITbI o VIF;O
npvBoA pvBoA

Puc. 5.2.1. MpuHuMn pa6oTbl KOMHATHOrO TepMocCTaTa U cepBonpuBoaa

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

5.2.1 TEPMOCTAT KOMHATHbI MPOBOAHOM
C OATHVIKOM TEMMEPATYPbI MOJIA VT.AC602

TepmocTtat VT.AC602 (cm. pwuc.
5.2.1.1) kpome BCTPOEHHOro AaT4YMKa
TemMnepaTypbl BO34yXa MMeeT BbIHOCHON
0aT4MK, KOTOPbIW BCTPanBaeTCs B KOH-
CTPYKLUMIO CTAXKW TEMIOro nona B rog-
POKOXYXe.

Mpy OAHOBPEMEHHOM MofKJIoYe-
HWM [OBYX AATYMKOB BCTPOEHHbIA OaT-
4MK TeMnepaTypbl ABASeTCa paboynM, a
BbIHOCHOW — NpefoxpaHuTeNbHbIM (3a-
BOZCKAs HacTpowka). To ecTb, Npu npe-
BbILEHNW NPeaeSbHOM TeMrepaTypbl Ha
BLIHOCHOM [aT4MKe MPOUCXOAUT OTKITIO-
YeHMe Harpysku, He3aBMCUMO OT Moka-
3aHWI BCTPOEHHOTO AaTyMKa. dTa MyHK-
UM 0COBEHHO MosesHa Npu NoKPbITUAX
nosa, YyBCTBUTENIbHbIX K MOBbILIEHNIO
TemnepaTypbl (Hanprmep, napker).

Mpn BbIOOpPE B KayectBe paboyero
BbIHOCHOIO AaTyMKa TemnepaTypbl Nona,
BCTPOEHHbIN JaT4MK TemnepaTypbl BO3-
Llyxa CTaHOBUTCS NPefoXPaHUTENbHbIM.

MepeknioyeHre paboumx  paTym-
KOB MPOM3BOAMTCA Ha LUECTUMONIOCHOM
[xamnepe, pacrnofoXeHHOM Mof nuue-
BOV NaHenbio (puc. 5.2.1.2).

K TepmocTtaty noABOAMTCA NUTaHWe
220 B, koTOpOE OH MPY NOHMXEHNU TeM-
nepaTtypbl BO3Ayxa HUXe yCTaBKu nepe-
[laéT Ha cepBonpueog (puc. 5.2.1.3 ).

Takag cxema npepycMaTpusaeT pa-
00Ty TONIbKO C HOPMaJlbHO 3aKPbITbIMU
CepBOMPMBOAAMN, a TakXe MCKIo4aeT
BO3MOXHOCTb MCMOMIb30BaHWA 30Halb-
HOro KoMMmyHmkaTopa VT.ZC8 (cm. pas-
penbs.3).

Puc. 5.2.1.1. KomHaTHbIN TepMocTaT
VT.AC602

pabouwit gaTumk

OO _ BBIHOCHOM
H H BCTPOCHHBIN TaTIHK
— BBEIKJTIOUCH

pabounii JaTInK
— BCTPOEHHBII
BBIHOCHOM JTaTYHK
— BBIKITIOYEH

paboTaroT 00a raTurka
BCTPOCHHBIH - pabounii
BBIHOCHOI1 - B Ka4eCTBe
OTPAaHUYINATEIIA
(nacrpoiika 30°C)

H B
O O

O
O

Puc.5.2.1.2. Cxema nepekniovyeHus gat-
4YMKOB

VT.AC602

®\u1

L
@
220 By N

BbIHOCHO

Harpyska Aatdnk

Ao 16A

Puc. 5.2.1.3. Cxema noaknioyeHns Tepmo-
ctrata VT.AC602

BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA



5.2.2 TEPMOCTAT KOMHATHbI MPOBOAHOW VT.AC701

TepmocTat VT.AC701 (pmc. 5.2.2.1)
paboTaeT oT AByx GaTapeek AAA 1,5 B
N UMeeT XWUOKOKPUCTANINYeCKUA ONC-
nnew, KoTopbi B paboyemM pexnme oT-
paxkaeT TeKyllylo TemnepaTypy Bo3ayxa
B noMeleHnn. OH BbINMOSIHEH B HACTEH-
HOM WMCMOJIHEHWW, TO CTb KPEMUTCH He-
NOCPeACTBEHHO Ha CTEHY W He TpebyeT
YyCTPOMCTBa THE3[4a C MOHTaXHOW Ko-
pobkon.

Tpebyemas Temnepatypa (ycTaBka)
3aaETCs C MOMOLLbIO ABYX KMaBUWL Ha
nepefHen naHenu. TepmocTaT MOXeT
paboTaTth Kak C HOpManbHO oTKpbITEIMKU (HO), Tak U ¢ HOpManbHO 3akpbITbiMu (H3)
cepBONpUBOAaMM C HanpsixxeHem 220 B n 24 B. CepBOnprBOA NOAKITIOYAETCA B Pa3-
pbIB Lenu nutaHus (puc. 5.2.2.2).

Puc. 5.2.2.1. TepmocTaT KOMHaTHbIV
VT.AC701

VT.AC701

VT.AC701

2 4 2 4, g
s g L g 85 &
220 B G—— H3 npueon 220 B 2 HO npuBog
24B ¢ @ 24B ¢ KM\
N

Puc. 5.2.2.2. Cxembl nogknioyeHus tTepmocrtata VT.AC701

5.2.3 XPOHOTEPMOCTAT KOMHATHbIV MPOBOAHOW C AATHMKOM
TEMMEPATYPbI NMOJIA VT.AC709

[aBanTe npeacTaBMM peanbHbIi paboymin AeHb 00bIYHOM cemMbu. YTPOM, Koraa
LOMOYaLbl MOAHMMAIOTCS C MOCTeNel, 3aBTpakatoT U cobupaloTcs Ha paboTy, y4eby
W T. 0., TeMAepaTypa Bo3Ayxa B MOMeLLeHVAX AOMXKHA NOAAEPXMBATLCSA HA YPOBHE
2022 °C. 3aTeM KBapTMpa OCTAETCS Ha nomneveHmne Kolek 1 cobak, 1 BNonHe AocTta-
TOYHO, YTODObLI TeMMNepaTypa He onyckanacb Huxe 14-15 °C. BedepoM ceMbsi BO3Bpa-
LaeTcst JOMOW, U A0 Tex NOp, MoKa BCE He yAAryTcs cnatb, HY>KHO CHOBa NOAAEPXKMN-
BaTb 20 °C. HakoHeL, ceMbs yCHyna. 119 HOpMaibHOro 340pOBOro CHa TeMnepaTypa
BO3/yXa B MOMeLLEeHUM He foNXHa npesbiwaTb 17 °C (puc. 5.2.3.1).

MonyyaeTcs, 4TO XUIbLY HECKOSBKO pa3 B AeHb NPUAETCA NOAXOANTb K KOMHATHO-
MYy TEPMOCTaTy U MEHSATb ero HaCcTPoKKy. Ho Aaxe B 3TOM cliy4ae KOMPOPTHas Temne-
paTypa HacTynuT He cpasy. B 3aBMCKMOCTM OT TENIOBOW NHEPLMOHHOCTI KOHCTPYKLLMIA

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

20

19

18

[
J

=
o

[
4

NGl RV |

L1 1 1 [ N | I N N I AN N N B
23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
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BPFMA CYTOK, YACH

Puc. 5.2.3.1. Npumep rpachuka TemnepaTtypbl BO3gyxa B nOMeLLeHUN

N UCNONb30BaHHOIO OTOMUTENBHOIO 00OPYLOBaHMSA TennoBoW 3eKT NPOSBUTCA
b vyepes 20-30 MUHYT, a TO 1 NO3Xe.

MOXHO, KOHEYHO, HMYEro He peryanmpoBath, a No CTapuHKe OTKPbIBaTb M 3aKPbi-
BaTb (hOPTOUKY, YCTAHOBMB Ha TepmocTaTe cTabunbHble 20 °C. BnagenbLibl YaCTHbIX
LOMOB, KOTTELXEN U KBapTUp, 0OOpYLOBaHHbIX TEMNOCYETYMKAMIN TaKOMY peLue-
HUIO y>XXe cemyac He obpaaytoTcs. Bedb NNaTUThb 3a «OTKPbITYIO (DOPTOYKY» U Harpes
«MUPOBOroO MNPOCTPAHCTBA» UM MPUXOLNTCA U3 CBOEro KapMaHa. TeM, y KOro Ternso-
CHETHYMKM eLLE He YCTaHOBMEHbI, MOXHO 3TOT METOA, MCMNOMb30BaTh, €CIV UM HPaBUTCS
GeraTb K hOpTOHKaM M XJIIOMaTb HOCOM OT MOCTOSHHbIX CKBO3HSAKOB.

fopa3fo pasyMHee MOCTYyMNUT TOT, KTO BMECTO OObIYHOro TepMOoCTaTa yCTaHOBUT
3M1eKTPOHHbIN XpoHoTepmocTaTt VT.AC709 (puc. 5.2.3.2).

XpOHOTEPMOCTAT MO3BONAET MPOrpaMMHO 3afaBaTb PeXWMbl OTOMNEHUS
B pa3Hoe BpeMs paboymx CyTOK M BbIXOLHbIX fIHEN. [1N15 3TOro Kax Able CyTKM YyCIOBHO
OEenaTCs Ha WeCTb NepuodoB, BPeMSA Havana KaxAoro u3 KoTopbix 3afaétca nonb-
3oBateneM. To ecTb, NpW NATUAHEBHOW paboyen Hefene Hafo 3anporpaMMMpoBaTh
LeCTb NepUoLoB ANs NATU CyTok (paboumnx) 1 2x6=12 nepnofoB AN15 BbIXOLHbIX LHEN.
[Ins KaX[oro 13 Ha3Ha4eHHbIX NeproAoB 3aAaeTca TpebyeMasn TeMnepaTypa Bo3Ayxa
nnm nona (Npy HasHa4eHUM B Ka4ecTBe pabo4vero BbIHOCHOTO AaTYMKa).

B nobon MOMEHT BpeMEeHW XPOHO-
TepMOoCTaT MNO3BONSET BMeLLaThCs B NPO-
rpamMmy M NepenTy Ha Pexum pyyHHOro
ynpasneHus. Hanpumep, KTO-To NPULLEN
¢ paboTbl paHblue obbl4HOro. Mepenas
Ha PeXWM BPEMEHHOIO Py4YHOro yrnpas-
NeHWs, OH Ha3HayaeT HyXHylo Temnepa-
TYpy, U Nnpnbop OyaeT eé noanepXnBaTb
[0 KOHLA TeKyLlero nporpamMmmHoro ne-
pvoda, WrHopupys MporpaMMHylo Ha-

CTPOVIKY, @ 3aTeM aBTOMAaTU4eCKW BEP- Py, 5.2.3.2. XpOHOTEPMOCTAT NPOBOAHOI
HETCA K paboTe No nporpamme. VT.AC709

BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



B 06bI4HbIX KOMHATHbIX TepMOCTaTax rmcrepesnc (pasHuua Mexay Temnepary-
pPaMM pa3MblKaHWA M 3aMblKaHWS KOHTAKTOB) ABNAETCA PUKCUPOBAHHOM BEUYMHON
1 cocTaBnseT, kak npasuno, 1 °C. Koro-1o 370 yCcTpamMBaeT, a KOMY-TO XenaTefbHO
nogaepXunBatb Temnepatypy 6onee to4Ho. Komy-To, HaobOpOT, xo4eTcsi, YTOObI
BKJIIOYEHWE / BbIK/TIOYEHNE OTONUTENbHOIO KOHTYpa NPOMCXoamnno pexe. B xpoHo-
TepmocTaTe VT.AC709 ructepesnc MoOXHO HacTpanBaTb B AnanasoHe ot 0,5 1o 10 °C.

MHorve Bnagenblbl 0ObIYHbIX KOMHATHBIX TEPMOCTATOB 3aMeYaloT, 4TO Temne-
patypa Bo3nyxa, ukcMpyemMas TepMOCTaToM, 4acTo OTNIMYaEeTCAa OT TemMnepaTypbl,
MOKa3blBaEMOW OObIYHBIM KOMHATHBIM TEPMOMETPOM. [TPUYNH TOMY MOXET ObITb He-
CKOMbKO: pa3Has TeMnepaTtypa B pa3Hbix TO4Kax NOMeLLeHNs, HarpeB Npnbopa npu
paboTe, HeBepHas KanubpoBka 1 T. M. [pUXoanTCS AepXKaTb B yMe HEKYIO MOMNpaBky,
4TOObI MOCTOSHHO KOPPEKTUPOBATh HACTPOMKY Ha 3Ty BEANYMHY. XpOoHOTepMocCTaT
VT.AC709 nmeeT pexxnM py4Hon KanmubpoBKM BCTPOEHHOrO AaTyMKa, No3ToOMy Mo-
npaeka OyaeT Bceraa y4mTbiBaTbCsl aBTOMATUYECKN.

Kpome Bcero npo4ero, xpoHotepmoctat VT.AC709 no3zsondet BKJOYNTL (DYHK-
UMIO 3alWMThl OT 3aMep3aHus (puc. 5.2.3.3). [laxe npu BbIKJIIOYEHHOM TepMoCTaTe
(pexum OFF) cHUMXeHne TemmnepaTypbl Bo3ayxa Huxe 5 °C nogacTt HanpsxeHue Ha
cepBonpuBog, obecnedns LNPKYALMIO TENTOHOCUTENS.

Puc.5.2.3.3. UHdopmauus, otobparkaemas Ha 3KpaHe M Ha3HaYeHUe KHOMOK ynpaB-
neHusa VT.AC709 (CMHMM LLBETOM NOKa3aHO 3HaYeHune 3aBOACKMX HacTpoek)

ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

BbIHOCHOW [aTyMK TemrepaTypbl Nofa BCTpauBaeTcs B CTAXKY TENNOro nona u
CNYXWT B Ka4ecTBe NpefoxpaHuTeNnbHoro. Npu npeBblileHUn NpeaensHo onyCTu-
MOV TeMnepaTypbl Nona, He3aBUCMMO OT TeKyLLen TemrnepaTypbl BHYTPEHHEro BO3-
Lyxa, TepMOoCTaT NoAacT KOMaHAy Ha OTK/lo4eHne otonneHus (puc. 5.2.3.4 ).

PELN  VT.AC709 VT.AC709 VT.AC709
LN[ ¢\ LN 1Y LN+
\1\2\3\“1\5\6\7\ \1\2\3\“1\5\6\7\ (112]3]4]5]6]7]
L ‘b nepemblyka L ‘b nepembiyka nepemblyka
A
[ C
VT.TE3042.220 VT.TE3042.220 VT.TE3042.220
HOpMarbHO HOopMarnbHO HopmaneHo
3aKpbITbIN 3aKpbITbIN 3aKpbIThIN
PELN  VT.AC709 VT.AC709 VT.AC709
LN| s LN| s LN| sV
\1\2\3\4\5\6\7\ \1\2\3\4\f\6\7\ (112[ 3] 4[5]6]7]
L ~lnepembiyka L [ nepembiyka nepemblyka
i ( [
VT.TE3042.A.220 VT.TE3042.A.220 VT.TE3042.A.220
HOPMarbHO OTKPbITBI  HOPMaribHO OTKPbITbIN HOPMarnbHO OTKPbITbI

Puc. 5.2.3.4. Cxembl nogknioyeHns xpoHotepmoctata VT.AC709
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PEL N VT.AC709 VT.AC709 VT.AC709
LN| LN| ™ LN| 1
\1\‘2\?\71\5\6\7\ \1\%\3\4‘1\5\6\7\ [112[3[4[5]6[7]
i [ [T [T
& 3% I I ‘
TpaHapmaTop
220/24B
VT.TE3042.24 VT.TE3042.24 VT.TE3042.24
HOpMarbHO 3aKpbIThbIl  HOPMaribHO 3aKpbITbIN HOpManbHO 3aKpbITbIN
PELN VT.AC709 VT.AC709 VT.AC709
LN| ¢ LN| ¢ LN| ¢ty
\1\‘2\?\4\‘5\6\7\ \1\‘2\‘?’\4\‘5\6\7\ [1]2[3[4]5]6]7]
i [T € [C 8
TpaH@pMaTOp H H r
220/24B
VT.TE3041 VT.TE3041 VT.TE3041
HOPMarnbHO OTKPbITbIV HOPMarbHO OTKPbITbIN HOPMarbHO OTKPbITbIN

Puc. 5.2.3.4. CxemMbl nogkKniovyeHus xpoHotepmocrtaTta VT.AC709

ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

5.2.4 XPOHOTEPMOCTAT KOMHATHbI MPOBOHON
COATHMKOM TEMMEPATYPbI TTOJIA VT.AC710

B otnnume ot VT.AC709 xpoHoTep-
moctaT VT.AC710 (puc. 5.2.4.1) nmeet
aBTOHOMHOE NTaHue OT ABYyXx HaTapeek
AA no 1,5 B. BbIHOCHOTrO gatyumka temne-
paTypbl Nona y 3Toro Npnoopa Her.

B cooTBetcTBMW C BBEOEHHOW He-
OeNbHOW MPOorpamMMon XxpoHoTepMocTaT
ynpaBnseT HamnofibHbIM  OTOMIEHUEM,
NOOLEPXMBAA B MOMELLEHNV OAMH U3
OBYX MpeABapUTENbHO 3a4aHHbIX PEXMU-
mMoB (KOM®OPT n 9KOHOM).

Kaxabi U3 cemu fHen Hemenn pas- Punc. 5.2.4.1. XpoHoTtepmoctaTt VT.AC710
61T Ha 48 BpeMeHHbIX 30H (Nno 30 MUHYT
Kaxaas), 4To No3BOAeT NoMb30BaTeO NPK NPOrPaMMMPOBaHMM XPOHOTEPMOCTaTa
obecneynTb ONTUMAaNbHbLIV KNMMaTUYECKUIA PEXMM B MOMELLEHWNSIX.

[ns ynobcTBa onepaTMBHOro ynpaBneHms KNMMaTU4eckom CUCTEMOWN XpoHOTep-
MOCTAT MMeeT KHOMKY XAyLero pexmma, Kotopas no3BonseT npu HeodxoammMocTu
BPEMEHHO OTKJIIOYUTL PabOoTy NporpaMmsbl M AeNCTBOBATL NO 3a4aBaeMOMY NOJb30-
BaTesto KOMaHOaM.

CoctosHne pene (3aMKHYTO/pPa3oMKHYTO) OTOOpaxaeTcs CBETOAMOLHbIM WH-
LVKaTOPOM W HAaZAMMUCbIO Ha XMAKOKpUCTannuyeckom gucnnee (System ON /System
OFF; puc. 5.2.4.2).

VT.AC710 VT.AC710

[1T2]3]4[5]6]

HOPMAabHO 3aKPHITIH IIPHUBOJ HOPMAaJIBHO OTKPBITHI IPUBOJ]

Puc. 5.2.4.2. Cxema nopkntovyeHns xpoHotepmoctata VT.AC710
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5.2.5 XPOHTEPMOCTAT KOMHATHbI BECMIPOBOAHOW VT.AC707

Bce paHee paccMOTpeHHble KOMHAT-
Hble TEPMOCTaTbl COEANHAIOTCA C CEPBO-
nPWBOAOM C MOMOLLbIO NPOBOAA, YTO He
Bceraa yaobHo, a B psfie C/ly4aes NpocTo
HEeBO3MOXHO. B 3TOM cnyyae Ha nomoLLb
npuaeT 6ecnpoBoHOM XPOHOTEPMOCTAT
VT.AC707 (puc.5.2.5.1).

B ero KoMnnekT BXOAUT MPUEMHUK,
Puc. 5.2.5.1. XpoHoTepmocTaT GecrnpoBogHom KOTOPBIV MPUHMAET yNPaBAAIoLmnIA cir-
VT.AC707 Han OT XPOHOTePMOCTaTa, YCTaHOBMEH-

HOro B 0OC/Y>XVBaeMOM MOMELLEeHUU 1
Mo NPOBOAHOW CXeme NepefaeT ero HenoCcpeACTBEHHO Ha CEPBOMPUBOL, KOMIEKTOP-
Horo 6noka. CurHan K NPUEMHMKY NepenaeTcs no pagmokaHany Ha paspelleHHown
yacToTe 433 MTlu. MpMEMHMK, KaK NpaBuio, pacrnonaraeTcs pagoM C CepBOnpuBO-
OOM B KOJIJTIEKTOPHOM LUKaY.

Mpunbop cHabxEH CEHCOPHLIMU KHOMKaMM YNPaBNeHUa 1 NO3BONAET BbIMOHATH

cnemyoLme GyHKLAN:

« nopdepxXaHue TemrepaTypbl BO3Ayxa B 06CYXMBAEMOM NOMELLEHUM Ha YPOB-
He, 3alaHHOM Mofb3oBaTenemM (MPorpamMmMHO UK BPYHHYIO);

+  OUCTaHLMOHHAA Nepefada ynpasnsiowero cMrHana Ha pacctoaHue o 30 m;

*  CYTOYHOE W HeaesbHOe NMPOrPaMMMPOBaHUA TEMMEPATYPHbLIX PEXMMOB B MoMe-
LweHnK (LecTb PEXMMOB B CYyTKU);

+ nogdepxXaHue pexrMa 3alimTbl OT 3aMep3aHuns;

+  HaCTPOMKa pasHuLbl MeX Iy TemnepaTypaMu PasMbiKaHNa 1 3aMblKaHUs KOHTaK-
TOB;

+  KanubpoBsKa NoKa3aHWM BCTPOEHHOrO aT4YLKa TemMrepaTypbl BO3AyXa Mo AaHHbIM
MOBEPOYHOro TEPMOMETPA;

+  3KpaHHaa WHAMKAUMA PexumoB paboTbl, BpeMeHMW, TemrepaTypbl BO3ayxa
B NOMeELLEeHUM 1 3aJaHHOM ANA TeKYLLEro pexnuma TeMnepaTypbl BO3OyxXa;

*  nofcBeTtka aucnes;

+  BNOKMPOBKa HACTPOEK AMf 3aLLMTbI OT HECAHKLIMOHUPOBAHHOIO BMELLIATeNbCTBA.
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Pnc.5.2.5.2. Cxembl nogkoyeHus npnémHuka xpoHotepmocrtarta VT.AC707
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5.2.6 XPOHOTEPMOCTAT ABYXKOHTYPHbI MPOBOAHOM VT.AC711

CucTemMa HanoNbHOro OTONNEeHUs O0-
CTaTOYHO YaCTO NPUMEHSETCA B Ka4ecTBe
OOMNOMHeHUa K pagmatopHoMy oTonne-
HWio. B cny4ae mcnonb3oBaHWUs Takowm
KOMOUHMPOBAHHOW CXeMbI, yrpaBeHne
OTOMNNIeHMEM TOXe [OJIKHO ObiTb KOM-
OVHUMPOBAHHLIM. DTO 3HAYWUT, 4YTO CO-
BMeCTHas ogHoBpeMeHHas paboTa aByx
CMCTEM B MexXce3oHbe (npu Temneparty-
pe HapyXHoro Bo3ayxa oT -10 go +8 °C)
He TpebyeTcs. TENNbIV NON BNOMHE U CaM
CNPaBUTCA C 3TOM 3aa4el.

[na ynpaBneHus KOMOUHUPOBAHHOM
CUCTEMOM OTOMMNEHNSA MaeanbHO NOAXO-
ONT  OBYXKOHTYPHbIN XPOHOTEpMOCTaT
VT.AC711 (puc. 5.2.6.1).

STOT XPOHOTEPMOCTAT  BbINOJSIHAEGT  Puyc. 5.2.6.1. XpoHoTepMoOCTaT ABYXKOH-
Takume xe yHKunKM, kak n VT.AC709, Ho  TypHbin VT.AC711
yrnpaBsfeT y>Xe He OOHUM, @ ABYMSA KOH-

Typamu OTOMJIEHWA MPY NOMOLLM [OMN0N- paauaTopsl + non non
HUTENbHOrO pene. B MeHio HacTpoek Ta-
KOro TepMocTaTa BBeAeHa Benu4nHa dT, nomeuieHme
KoTOpas onpefenseT 30Hy TemmnepaTyp bl

Bbllle YCTaBKW, NPU KOTOPOM BKIIIOYEHO
TONbKO ofHO pene (puc.5.2.6.2). paauaTopbl + non non ‘

Ha TepmocTaTte 3a0a€TCs ABe Beu-
noMeLwleHune

YMHbI. NMepBad — YyCTaBKa CaMOro Tep-

i

HarpesaeTcsa
mocTata (Hanpumep -20 °C) u BTOpas .
BennymHa — dT (Hanpumep — 3 °C), Ko- L O B R S B
TOpas HacTPamBaeTCa O4MH pas3 U npu- 19 20 21 22 23 24
MeHVWMa Npu MoObIX 3HAYEHMAX YCTaB-

kKn. Ecnn dakTnyeckas TemnepaTtypa dT

BO3/4yXa B MOMELEHUN HUXe YCTaBKM
Ha 0,5 °C (NONOBUHHOE 3HaYeHue rmcTe-
pesunca), To 3TO O3HA4aeT, YTo B MoMe-
LWeHUM XONOAHO U HEODXOAMMO BKJIIOYNTL U pafnaTopHOe U HanofbHoe oTonje-
Hue. Takas CUTyaLMs BO3HMKAET, KakK NMpaBuUIio, B MUKOBbLIE MePUOLbl XON0Aa, Koraa
Ha ynvUe yCTaHaBnMBaeTca TemnepaTypa, Onvskas K 3VMHen pacyeéTHoOW
(ons CankT-Metepbypra — MuHyc 28 °C).

Puc.5.2.6.2. Cxema pa6oTbl XpOHOTEPMO-
crata VT.AC711

BOAAHOW TEMNbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA



Mpy BO3pacTaHUM TemnepaTtypsl Bbie ycTaskn (20 °C+0,5 °C=20,5 °C) pene,
ynpasnsiolee paguaTtopoM, oTkto4aeTcs. Takum obpa3om, npy onTUMarnbHOM An-
anasoHe Temnepatyp OyAeT BbIKJIIOYEH pagmnaTop, HO TEMMLIN Mo Ans obecneveHuns
KOMdOpTa B MOMELLEHNN OCTAHETCA BKIIIOYEHHBbIM. [anbHelllee yBenyeHe Tem-
nepaTtypbl Bo3ayxa A0 BenudnHbl 20+dT+0,5=23,5 °C npmBeOET K BbIK/IOYEHMIO U

Ténnoro nona (puc. 5.2.16).

OcTbiBaHMe MOMeLLeHNs NPUBEAET CHavyana K 3anycky TENAOro nofa npu Tem-
nepatype 20+dT-0,5=22,5 °C, a npv MNOHMXEHUW TemMnepaTypbl OO BENUNYUHbI

20-0,5=19,5 °C nogkmo4nTCs 1 pagnaTopHOe OTOMNNEHME.

Mo ymonyaHuto, BennymnHa dT 3afaHa paBHou 3 °C, ogHako, 3aiaBaTb €€ peko-
MeHIyeTCs, ncxons N3 0CobeHHOCTeN KOHKPETHOWM CUCTEMbI U TEMNOBOV NHEPLIMOH-

HOCTW NomMeLleHnA.

5.2.6 KOMHATHbIN WiFi-XPOHOTEPMOCTAT VT.AC712

XporotepmocTtar  VT.AC712  (pwmc.
5.2.6.1) umeetr WiFi-moaynb, obecne-
YMBAIOWMIA BO3MOXHOCTb yrNpaBneHus
TemMnepaTypon MomelLeHns npu nomMo-
UM MODMNBHOrO YyCTPOMCTBA.

MpunoxeHne  ans  MOOMABHOIO
ycTponcTea «Valtec Heat Control» (puc.
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Puc. 5.2.6.3. CxeMbl nogkntoyeHns xpoHotrepmocrtata VT.AC711
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5.2.6.2) OOCTYNHO Ans CKa4YMBaHWS B
«Play Market» n «Apple Store».

cnenylouime OCHOBHbIe PYHKLIUN:

XpOHOTepMOCTaT MOXeT BbIMNOJIHATb

nofaepXaHve TeMnepaTypbl BO3ayxa
B 0DC/yXXVMBaeMOM TMOMELLEHUN Ha
YpOBHe, 3aJaHHOM MONb30BaTenemM
(I'IpOI’paMMHO g BpWHyIO), Ha OC-  Pwuc.5.2.6.1. WiFi-xpoHoTepmocTaTt
HOBaHWW MoOKa3aHWW BcTpoeHHoro VT.AC712

WM BBIHOCHOTO AaT4MKa Temneparty-

pbl. Boibop paboyero gatimnka (BbIHOCHOW UM BCTPOEHHbBIN) NMPOM3BOAUTCA NMOSb -
3oBatenem. Mo ymonyaHunio paboynm sBNSETCH BCTPOEHHbIN AaTYMK TEMMEpaTypbl;
ynpasneHne UCNofMHUTENbHBIMU YCTPONCTBAMM NOCPEACTBOM 3N1EKTPOMArHUTHbIX
pene ¢ HopManbHo oTkpbITor (HO) / HopManbHo 3akpbiTon (H3) rpynnon KoHTak-
TOB U IONONIHWUTENIbHOMO HOPMasibHO OTKpbIToro (HO) KOHTaKTa;

nopakodeHne K WiFi-cetn, obecnedmBatoliee BO3IMOXHOCTb YpaBieHMs XPOHO-
TEPMOCTaTOM MOCPELCTBOM MOBWUIBHOIO YCTPOMCTBA C ONEPaLMOHHOM CUCTEMOW
Android nnn iOS;

HacTpoMKa, ynpaBneHue K KOHTPONb pPaboTbl TepMocTaTta C nepefHen naHenm
YCTPOWCTBA M ANCTaHUMOHHO NOCPENCTBOM MOBUNBHOIO MPUNOXKEHNS ;

CYTO4HOE U HefeflbHOE NPOrPaMMMPOBaHME TEMNEePaTYPHbIX PEXMMOB B NoMelLe-
HUKM (00 6 PEXMMOB B CYTKM);

yCTaHOBKa NpefensHO AonyCcTUMON TeMnepaTypbl;

nofAep>XaHue peximma 3aLimTbl OT 3aMep3aHus;

HaCTPOMKa 30HbI HEYYBCTBUTENILHOCTU (BENNYMHBI FUCTepesmnca) Mexay Temnepa-
Typamm pasmblKaHNs 1 3aMblKaHWUs KOHTAKTOB YNPaBSIOLLErO pene;

KanvOpoBKa MOKa3aHWM JaTdiMka TemnepaTypbl MO MOKa3aHUsSM KOHTPOJIbHOMO
TepMOMETPa;

MecTHas (3KkpaHHas) 1 OUCTaHUMOHHas (Ha MOBMIbHOM YCTPOMCTBE) MHAMKAELMSA
PexXrMOB paboTbl, BpeMeHU, TeKyLLen 1 3aaaHHOM pabounmM pexxnMom Temnepa-
Typbl;

MeCTHOe yrnpaBfieH1e YCTPONCTBOM MPY MOMOLLM CEHCOPHbIX KHOMOK;

nofcBeTka ancnes;

6J'|OK|/IpOBKa HacTpoek And 3awnTbl OT HECaHKUMOHMPOBAHHOIO A0CTYyNa.

BOJASAHOW TEMJIbIV MOJ. MPOEKTMPOBAHWE, MOHTAX, HACTPOVKA



N

AL

¥ 22

KHOMKa BO3BpaTa K 3kpaHy BbiIOopa TepMOCTaTOB;
Ha3BaHWe TepMoCTaTa;

KHOTMKa OOHOBEHWS COCTOSHNS TePMOCTaTa;
WNHAMKATOP TekyLLen TeMnepaTypsbl;

WHAMKATOP 3alaHHOM TEMMNepaTypHOM yCTaBKY;
WHAMKaLMA Nofady KoMaHabl Ha Harpes;
TeKyLLMe BpeMs U AeHb HeLlenu;

none Bbibopa TepMOoCTaToB (MpU MOAKMIOYEHUM K MPUSNOXEHUIO HECKOSbKMUX
YCTPOWNCTB);

9. KHOMKa-nHAMKaTop BKJ'HO“IeHI/Iﬂ/BbIKﬂ}O“IeHI/Iﬂ 6ﬂOKI/IpOBKl/I KHOMOK TepMOCTaTa,
10. KHOMKa BKJ'HO‘%(—Z‘HI/IH/BI:;IKJ'HO‘%EHVIH pexrma 3alnTbl NOMelleHNA OT 3aMepP3aHng,;

11. none nepexofia K HaCTPOWMKaM NEPUOLOB HeAENbHOMrO MPOrPaMMMpPOBaHUs (ak-
TUBM3MPYETCS NPU ASINTENIbHOM HaXaTum);

12. KHOMKa Nepexofia K paclMpPeHHbIM HaCTPOMKaM XPOHOTEPMOCTaTa (aKTUBU3NPY-
eTCs NP ANTENIbHOM HaxXaTWn);

13. KHOMKa-NHAMKATOP BbIDOpa pexima paboTbl (py4YHON, aBTOMATUYECKUIA, PYYHOM
BbIOOP YCTaBKM 4,0 OKOHYaHWS TEKYLLLEro Nepuoaa);

14. 1KHOMKa-NHOWKATOP BKIOYEHNS /BbIKITIOYEHMA TEPMOCTaTa;

15. KHOMKA YCTaHOBKM TEKYLLEro AHsS Hefenu U BpeMeHn (CUHXPOHM3aLmMs C AaTOM U
BPEMEHEM Ha MOBUITbHOM YCTPONCTBE);

16. KHOMKA TOYHOW YCTaHOBKM TeMMepaTypHOM YCTaBKM BPYYHYIO (aHanor kHonok A
1\ Ha nepeaHert naHenu TepMocTaTa).

©NO VA WN =

Puc.5.2.6.2. UHTepdeiic MobunbHoro npunoxeHus «Valtec Heat Control»

ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

Hotepmoctat VT.AC713  (puc.5.2.7.1)
OTNINYAETCA TOSIbKO TeM, YTO OH MOXeT
ynpaBnaTb Cpasy ABYMSA He3aBUCUMbIMU
KOHTYPaMu OTOMNEHUS NN OXNaXAEHNS.
XPpOHOTEPMOCTAT MOXET BbINOSHATL Cle-
ytoLe 0CHOBHbIE PYHKLUN:

5.2.7 KOMHATHbI OBYXKOHTYPHbIN WiFi-XPOHOTEPMOCTAT
VT.AC713

OT xpoHoTtepmocTtata VT.AC712 xpo-

noffepxaHne TemnepaTypbl B [ABYX
HE3aBUCUMbIX OTOMUTENbHBIX KOHTY-
pax 06CIyXMBaeMOro NoMeLLeHVs Ha
OCHOBaHMM MOKa3aHWA BCTPOEHHOTO
1 BBIHOCHOTO AATYMKOB TemnepaTypbl;
CYTOYHOE U HefenbHOe NporpaMmum-
pOBaHMEe TeMMepaTypHbIX PEeXMMOB
LN OLHOrO OTOMUTENBHOrO KOHTYpa

(HaanMep' KOHTYpa PannatopHoro  pyc 5271, XpoHoTtepmocTtaTt VT.AC713
OTO[‘IJ‘IeHI/Iﬂ) n nogaep>xaHme nocTto-

AHHOW 3aflaHHOW TemnepaTypbl BO

BTOPOM KOHTYpe (Hanpumep, B KOHTYpe Tensoro nona);

BO3MOXHOCTb MPOrPaMMHOrO OTKJTIOHEHNSI OLHOTO U3 OTOMUTESIbHbLIX KOHTYPOB;
ynpasneHue UCNONHUTENbHBIMIN YCTPONCTBAMM NMOCPEACTBOM [BYX 3JeKTpomar-
HUTHBIX pene: C HopManbHO oTKpbITor (HO) / HopmanbHo 3akpbiTon (H3) rpynnon
KOHTaKTOB /151 MepBOro KOHTypa OToneHns (BCTPOEHHbIN AaTYNK) 1 HOPMabHO
oTkpbITOro (HO) KOHTaKTa 418 BTOPOro KOHTYpa oTonneHns (BbIHOCHOM AaTymK);
BO3MOXHOCTb MepeHasHadeHus (MporpaMMHON MHBEPCUM) KOHTAKTOB pefe BTO-
pOro KOHTypa

nogkniodeHme K WIFI-cetn 2,4 Ty, obecnedymBaioliee BO3SMOXHOCTb YNpaBfieHus
XPOHOTEPMOCTAaTOM NOCPEACTBOM MOBUIBHOMO YCTPOMCTBA C ONepaLMOHHOM CK-
ctemow Android unm ios;

HacTpowka, ynpaBneHue W KOHTPONb paboTbl TepMocTaTa C NIMLEBOM NaHenu
YCTPOWMCTBA U ANCTaHUMOHHO NOCPEACTBOM MOOUIBHOMO NPUTOXKEHUS;
nofAepxaHune pexmnma 3alnTbl OT 3aMep3aHus;

HaCTPOWKa 30Hbl HEYYBCTBUTENBHOCTL (BEIMYMHDBI TUCTepe3nca) Mexay Temnepa-
TypaMu pa3MbIKaHWs 1 3aMbIKaHWS KOHTAaKTOB YNPaBnsioLLMX pene;

KanmMbpoBKa MoKa3aHWM AATYMKOB TeMnepaTypbl N0 MNOKa3aHWUAM KOHTPOMIbHOIO
TepMoMeTpa (KoMMeHcaums NorpeLHoCTU M3MepeHUl TeMnepaTypsl);

MecTHast (3KpaHHas) 1 AUCTaHUMOHHas (Ha MOOUIBHOM YCTPOMCTBE) MHAMKALUS
PeXnMOB paboThl, BPEMEHU, TeKyLLen 1 3afaHHOM TemMnepaTypbl OTOMUTENbHbIX
KOHTYpOB;

noAcBseTka aucnnes;

BGNOKMPOBKA HACTPOEK 15 3aLUMTbI OT HECAHKLMOHMPOBAHHOIO AOCTYMa.

YnpaBneHne nprbopoM MOXET OCYLLECTBAATLCS KakK C MOMOLLbI0 MOOUIBHOTO Npu-
noxeHuns «Valtec Heat Control», Tak U HenoCpeACTBEHHO C NaHEeNN ynpasnieHus.
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Ta6nuua 5.2.6.1. OCHOBHble TeXHMUYECKME XapaKTePUCTUKN KOMHATHbIX

TepmocTtatoB VALTEC
Xapaktepuctuka, Mogenb TepmocTata
ef, nN3M. VT.AC602 VT.AC701 VT.AC707
Tun coegVHeHNs NPOBOL, nposog pafmno
Konun4ectso ynpaBnseMbix KOHTYpOB 1 1 1
Hann4ve XK-gucnnen HeT ecTb ecTb
MporpammupoBaHue HeT HeT Hepens
WiFi -ynpaBneHune HeT HeT HeT
SnekTponuTaHne, B 220 AC 3DC 3bC Tepmocrar
220 npreMHMK
Kommytupyembin Tok, A 16 8 3
KommyTtrpyemas MOLHOCTb, BT 3400 1800 650
fwanason perynuposatma +5..440 +5.440 +5..460
TemnepaTtypbl paboyero fat4uka, °C
MpenenbHas TemnepaTypa 450 )
HaCTPOWKU BbIHOCHOTO flaTimka, °C
Morrax B K0pobky K201 HaCTeHHbIV HaCTeHHbIN
YXN4; D68
CoBMeCTUMOCTb € KOMMYHMKATOPOM
HeT na na
ZC8
CoBMeCTUMOCTb C CEpBOMNPUBOAAMN . 3040; 3041; 3040; 30471;
vna VT.TE 3040; 3043 3043 3043

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

Mogenb TepmMocTaTa
VT.AC709 VT.AC710 VT.AC711 VT.AC712 VT.AC713
NpoBOA, nposog nposog, NpoBOA, nposog
1 1 2 1 2
ecTb ecTb ecTb ecTb ecTb
Hepens Henens Henens Hepens Henens
HeT HeT HeT ecTb ecTb
220 AC 3DC 220 AC 220 AC 220 AC
3 10 3 3 3
650 1000 650 650 650
+10..+55 5+35 +10..+55 +5++60 +5++99
+60 - +99 +99
B kKopobky K201 HaCTeHHbI B Kopobky K201 B kopobky K201 B Kopobky K201
YXN4; D68 YXN4,; D68 YXN4; D68 YX4,; D68
na na na ha na
3040; 3041; 3040, 30471; 3040; 3041; 3040; 3047; 3040; 3047,
3043 3043 3043 3043 3043
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5.3 30HAJIbHbII KOMMYHWKATOP

Ecnv paccMOTpeTb KnacCMyeckylo CXeMy MPOCTOro aBTOMATMHECKOrO YNpaBleHus
KOMOWHMPOBAHHOM Cc1cTemMom oTonneHns (puc. 5.3.1), B KOTOPOM KOMHATHblIe TepMO-
CTaTbl YNPaBNsOT CEPBONPUBOAAMMN TEPMOCTATUHECKMX KIaNaHOB KOMNEKTOPHbIX Or10-
KOB, TO BO3HMKAeT BOMPOC: YTO CIIY4MTCS, KOr[a BCE KnanaHbl OKaXyTCs 3aKpbIThIMIA?

Puc. 5.3.1. PerynupoBaHue KOMOMHMPOBAHHON CUCTEMbI OTOMJIEHUS! C MOMOLLbIO KOMHAT-
HbIX TEPMOCTaTOB M CEPBONPUBOAOB

O4yeBMAHO, HTO B 3TOM CUTyaLMM OTKPOIOTCA MepenycKkHble KianaHbl Ha KOHTY-
pax, 1 TENTOHOCUTENb HAYHET LIMPKYNMPOBATb MO MalbiM KOJibLLIaM Yepe3 barnacs.
Mpy 3TOM HacoChbl ByoYyT PacxXxof4oBaTh MEKTPOIHEPTUIO BXONOCTYIO. ECIM e KOH-
Typbl He 0bopynoBaHbl Hannacamun ¢ nepenyckHbIMKU KianaHamu, To LMPKynsum-
OHHble HacoChbl DyayT paboTaTb «Ha 3aKPbITYIO 3aABUXKY», TPATH IHEPTUIO TOSIbKO
Ha HarpeB CaMux Cebs 1 TENNOHOCUTENS B OrpaHWYeHHOM MpocTpaHcTee. Linpky-
nAuUMoHHble Hacocbl VT.RS obopyaoBaHbl BCTPOEHHbIMU AaTYMKaMU Meperpesa,
KOTOpble OTKJlo4aT Hacoc npu HarpeBe obMOTKK cTatopa cBbie 150°C, ogHako,
3TO ABNSETCA aBapPUMHbLIM PEXMMOM, W ero peryaspHoe MOBTOPEHME PaHo WU
MO34HO NPUBELET K MEXBUTKOBOMY 3aMblKaHUIO 0OMOTOK.

B HacocHo-cmecuTenbHoM y3ne VT.Dual Ha 3TOT cnydan npedycMoTpeH npeno-
XPaHUTENbHbIV TEPMOCTAT, KOTOPbIN OTKJII0YAET HACOC NPU AOCTUXEHUN 33 aHHON
nonb3osatenem temnepatypbl (0130 °C 4o 90 °C), HO y OCTasbHbIX Y3108 TaKOro Tep-
MOCTaTa HeT.

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

Ons npepnotBpalleHVs paboTbl Ha-
CoCa «BXONOCTYIO» W «Ha 3aKpbITYIO
3aABUXKY», a Takxe Ans ynobHon yss3-
K1 paboTbl CEPBONPUBOLOB C OCTaNbHbLIM
obopyfoBaHMEM CUCTEMbI  OTOMMEHWA
pa3paboTaH 30HaNbHbI KOMMYHMKATOP
VT.ZC8 (cm. puc. 5.3.2)

K KOMMyHMKaTOpy NoABOAATCH MpO-
BOAA OT KaXXA0ro KOMHaTHOro TepMoCTa-
Ta, W OH NepefaéT NPUHNUMAEMble CUTHA-
bl Ha COOTBETCTBYIOLLMI CEPBOMNPMBOL UM rPynny CEpBONPUBOAOB. [1pn OTCYTCTBUM
3anpoca Ha oTtonneHue (Bce TepmocCTaTU4ecKMe KiamaHbl KONeKTopa HaxoasaTcs
B 3aKPbITOM MOMOXEHWUM), KOMMYHUKATOP OTKJIIOHaeT LUMPKYNALUMOHHBIN HAcoC Unn
TensioreHepaTop (B 3aBUCMMOCTH OT TEMIOMEXaHNYECKON CXeMbl CUCTEMDI).

KomMMyHMKaTOpPbI BbINYyCKAIOTCH ABYX TUNOB: ANA CEPBONPMBOLOB C NMUTAIOLLUM
Hanps>XeHnem 24 B n 220 B.

Puc. 5.3.2. 3o0HanbHbIV KOMMYHUKaTOpP
VT.ZC8

TEPMOCTATH
T1 T2 T3 T4 5 T6 17 T8
e e e o ek o e -
SEOB BMMQ
K1 K2 K3 K4 KS K6 K7 K8 K3 K10
Sp]  BlElellelbleslslsisis]sfsis] s[s]
\II ON ;|EIN EEN @N @NEDN @NEDN @
o J1 ai Je i J3 aii J4 o JS " JGDF J7 o J8

L10 LS LI L2 L

3 L4 LS L6 L7 L8
>4 @ @ DD DD
ON ON ON ON N N N N N
=gl =F-E 2ot
OFF DFF] OF OF loF oFF FFL__loFFl FFI

PSPl FEISEISEPEEEEFIFEIEE FF]

K11 K12 K13 K14 K15 K16 K17 K18 K19 K20 K21
el oo ld ol bl [ e
CciL ce €3 C4 ¢c5 C6 <C7 cC8
HAcoc CEPBOMPUBOANI
220 B

Puc. 5.3.3. Mpumep cxembl nogknovyeHUs KoMMyHukaTopa VT.ZC8

Ha3Ha4eHne kneMMHbIX Nap, nepekso4atenen 1 CBETOANOA0B B KOMMYHMKaTOpe
cnepyolee (cm. puc. 5.3.3):

K1 — nogada anektponutanus (220 B vnu 24 B) B 3aBMCMMOCTA OT MoAMdUKALN
KOMMYHUKaTOpPa;
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K2+K9 — nogknoo4eHme KOMHaTHbIX TepMocTaToB. K 0OAHOMY KOMMYHUKATOPY
MO>XHO NOAKIIOYUTL BOCEMb TEPMOCTATOB;

J1+)J8 — nepekniovatenu nepefaqm curHana. B nonoxenun OFF ynpasnsiowmm
CUrHan nepefaétcs Ha KNeMMHYIO Napy ynpaBfiieHWs CepBONPUBOAAMMW, Pacno-
noxeHHyo HanpoTtus (K2-K13-C1; K3-K14-C2 1 1. 4.). B nonoxeHun ON curHan Ha
KIeMMHyIo napy yrnpasfieHust cepBonpuBodamMn nepefaértcs oT cocegHero (pac-
MOJIOXEHHOrO ClieBa) TepMocTaTa. 3To NO3BONSET O4HUM TEPMOCTAaTOM YNpPaBNsATh
Cpa3y HecKoNibKMMUK cepBOnpuBOAaMn. Hanpumep, Ha pucyHke 5.3.3 cepsonpu-
Bofamn C2, C3 n C4 ynpasnseTr oouH TepMocTaT T2 Yepe3 kneMMHyo napy K3,
a cepsonpusogamu C5, C6 n C7 ynpasngeT TepmocTtaT T3 vepes kneMmmHyio napy Ko;

K10 — nepepnaét nuTaHMe Ha COCELHUMA KOMMYHMKATOp Npu obbegnHeHuu
nx B rpynnel (cM. puc. 5.3.4);

K11 — npu oObeanHeHNN HECKONbKUX KOMMYHUKATOPOB NpUHUMaeT MHdOopMa-
LMIO O COCTOAHUWN CEPBONPUBOLOB OT COCEHEro KOMMYHMKaToOpa ANa ynpasleHus
UMPKYNALNOHHBIM HACOCOM;

K12 — ynpaBneHve uMpKynaLMOHHBIM HaCOCOM. Npur nogaye KOMaHAbl 3aKPbITUS
CepBONPMBOLOB Ha BCEX KJIEMMHbIX Mapax HacoC OTKIoHaeTcs;

K13+K20 — nopaknioo4eHne CepBONPMBOLAOB TepMOCTaTUYeCKMX KJanaHoB
KonnekTopa;

J9+J16 — nepeknioyatenu Tmna cepsonpueoaa. B nonoxennn OFF nogkniovator-
CA HOPMaJIbHO 3aKpblTble NPUBOAbI; B MOIOXKeHUN ON — HOPMaJibHO OTKPbITbIE;

K21 — nepepnaya HbopMaumm o COCTORHUN CEPBONPUBOOB Ha COCEAHUIN KOM-
MYHMKATOP NpU 0ObedUHEHUN VX B Fpynnbl (cM. pUc. 5.3.4);

G1— nepeknioyatenb NPUHYAMTENBHOMO OTKMoYeHms Hacoca (ON — Hacoc Bkto-
4€H ANs ynpasneHuUs KOMMyHMKaTopoM; OFF — HacoC NPUHYANTENBHO BbIKTIOYEH);

S1+S8 — MHAMKATOPLI FOPAT NPU Nofaye NUTaHUSA Ha NMPUBOL,;

SO — MHOVKATOP ropuT NpK NOLavye NUTaHUA Ha KNemMMHyto napy K1,

S10 — MHAWKATOP FOPUT NPY BKIIOYEHHOM LIMPKYNALMOHHOM Hacoce.

Ta6nuua 5.3.1. OCHOBHble TEXHUYECKNE XapaKTepUCcTUKN KoMMyHukatopa VT.ZC8

3HaveHvie Ans Mogenu
HaviMeHOBaHWe xapakTepucTuKm En. nam.
VT.ZC8.24 VT.ZC8.220

KonnyectBo nogkioHaeMbix CEpBONPUBOAOB

LUT. 8 8
(kaHanos)
HanpsxeHue nutaHus V AC 24 220
MoTpebnsemas MOWHOCTb VA 48 440
MakcrmanbHbI TOK KOMMYTaLMK N0 KaHanam A 0,5 0,5
MakcrmanbHoe Hanpsi>keHne KOMMYyTaLMm No VAC 24 220
KaHanam
MWHMManbHOe ceveHre CoefMHNTENbHbIX Kabenen e 05 075
no KaHanam
Tun ynpasBnseMbix CepBONPUBOLOB HO n H3 HO n H3
MakcrmanbHbI TOK KOMMYTaLLMK pene Hacoca A 7 5
MakcrmanbHoe HanpsxKeHne KOMMyTaLuMmn pene VAC 220 220
Hacoca
TN KOHTaKTOB pefe Hacoca HOPManbHO OTKPbITHIN
Tok NNaBKoro NpegoxpaHnTens A 2 2
MWHUManNbHOe CeveHre CoeIMHUTENBHOTO Kabens ,

MM 1,5 1,5
Hacoca
CTeneHb 3aLmTbl KOpnyca IP20 IP20
Fabapwbl koprnyca OxLLIXT MM 159x88x59

‘ K1 K10 K1 K10
EEIEIEPIelPEIeEleEISE] Bi] BE]  EiSlslleblsllss]ellsblsl]

O CHENEEEEd || | EERREEEE
‘n tEgERRRER || s ‘ERRERAERA

FISER] isenesnsenssn@slwus ) B SEEE) issnssl@@lwnwlwwwl B
K11 21 11
B [~
HACOC
220 B

Puc. 5.3.4. Cxema coegnHeHNs BYX KOMMYHMNKaTOPOB

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

5.4 NOrog03ABNCNMOE PETYJIMPOBAHNE

Korga peyb 3aXo4mT 0 He06X0AMMOCTM MOrOAHOMO PEryIMPOBaHMSA TEMMepaTypbl
TENNIOHOCKTENSA B KOHTYPE HAaMOJIbHOIO OTOMEHNs, DONbLWMHCTBO XO3S€B OTHOCUTCS
K 3TOMY MepPOnpUATUIO, Kak K MOLHOMY, HO COBEPLUEHHO HEHY>XXHOMY «HaBOPOTY».

«3a4eM MHe HYy>XeH Ball KOHT[Z)OJ'IJ'Iep.7 OObl4YHble KOMHATHble TEPMOCTaTbl npe-
KpaCHO CnpaBATCAa C 3agadven perynmpoBaHna TemMrnepaTtypbl BO3AyXa B NoMeLlleHN-
ax!», — BOT Takme BO3pa>XeHWd, KakK NpaBwnio, BblABWIraeT 3aKa34vyukK, Korga npoekTn-
POBLMK MbITaeTCA BKJIIOYNTb B NPOEKT OTOMNEHNA NOroao3aBNCNMMOe ynpasreHne
KOHTYpaMn TENNbIX NONOB. VI eno BoBce He B NMPNXMMUCTOCTU 1N CKYNOCTW — MPOCTO
ioaon TONIKOM He MOHUMaIOT, 4TO AeflaeT KOHTPOJ/1ep N KaKOBO OCHOBHOEe OTlin4dme
ero pa6OTbI OT ynpaslieHNd 0ObIYHbIMY KOMHATHbIMM TepMOCTaTaMn.
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[aBawite nonpobyem pa3obpaTtbCs B 3TOM BOMpOCe.

Korma cepBonpuBof npu cpabatbiBaHWK KOMHATHOrO TepMocCTaTa Mnepekpoet
noaavy TennoHoCUTENs B NETNM TENSIOrO Nofa, CKOPOCTb OCTbIBAHMSA MOMELLEHUS MOX-
HO OMKMCaTb SKCMOHEHTOM, M3 KOTOPOW ChefdyeT, YTo BpeMs OCTbIBaHUS OnpeaenseTcs

Bblpa>KeHI/IEM:
r= B-IN| Tl | v, (5.4.1)
t.\' _tH
roe:

t — TemMnepaTypa nomMelleHvs nocsie ocTbisanns, °C;
t — Temnepatypa nomelleHns A0 Havana ocTbisaHma, °C;
t — Temnepatypa HapyXHoro Bosayxa, °C;

B — KOIDDUUMEHT aKKyMynsummM TennoTbl nomelleHem (MocTosiHHas Bpeme-
HM), Yac. DTOT KOIPUUMEHT NpeacTaBnseT u3 cebs npousseaeHue TemIoEMKOCTU
PACHETHBIX CJTOEB Orpakaalolimx KoHCTpykum (C), ydacTBylOWMX B TernnoobMeHe,
Ha UX NpWBEOEHHOe ConpoTuMBNeHVe Tennonepeaade (R ). KoadduuneHT akkymyns-
UMW YUCIIEHHO paBeH BPEMEHU OCTbIBaHWUSA, NPY KOTOPOM OTHOLLEHMe TeMrepaTypHbIX
HamopoB MeXAy BHYTPEHHEW K Hapy>XHOW TemrnepaTypamMuy OO Havana OxnaxAeHus
1 MOCe OXnaxaeHWs paBHO Yucny «e» (2,718).

Ecnn KOMHaTHbBINM TEPMOCTAT HACTPOEH Ha 3Ha4YeHWe BHyTpeHHelr TemnepaTypbl 20 °C
1 nmeeT ructepesmc 1°C, To oH nepekpoeT netnu npm Temnepatype 20,5 °C.

[ns 30aHNS C KMPMUYHBIMW HapY>XXHbIMW CTEHaMU TonwmHon 640 MM 1 Ko3d-
puumeHToM octekneHns 0,25, KO3PDOULMEHT akKyMynsuMu TennoTbl COCTaBnseT
Bp=60 4acos.

HeTpyaHo paccyuTaTb, YTO BpeMs, 3a KOTOpoe TeMnepaTtypa B AaHHOM NMOMELLEHNN
cHm3uTca Ha 1°C (po cpabaTbiBaHWs TepMoCTaTa Ha nofady TennoHOCUTENs ) MPU HapyX-
Houn Temnepatype 0 °C, cocTaBuT:

,_60.LN(M]=3 Yaca. (5.4.2)

19,5-0

MNpuv 3TOM TemnepaTypa BO34yXxa U nofia MpakTUYeckn ypaBHAIOTCS.

Yepe3s 370 BpeMs TepMOCTaT facT KOMaHAy Ha OTKpbITME KflanaHa, v TENMbIN non
CHOBA HaYHET HarpeBaTbCs. JONycTUM, KOHCTPYKLMS TENOro Nona CocTouT 13 Le-
MEHTHO-MEeCYaHOW CTAXKN 1N KepaMU4eCKOW NAUTKK, a CPeHUIN yaeNbHbIA TENN0BON
MOTOK C NoBepXHOCTK nona coctasnsaeTt 80 BT/M2. Bpems, 3a KOTOpoe Mo CHOBa Ha-
rpeeTcs ¢ 20 °C o 26 °C (pac4étHas TeMnepatypa TEMNIOro Nona), MoOXHO OPUEHTU-
POBOYHO paccymMTaTh Mo hopmyne:

Toon = DUCe S Oep ¥ em +€,5,9,7,)13600q,,,,, =

=6-(880-1-0,05-1800+840-1-0,015-2000)/3600-80 = 2,2 yaca (5.4.3)
roe:

¢, ~ yOernbHas TennoémMKoCTb CTAXKM (880 Ox/kr °C);

¢, — yOenbHas TennoéMKOCTb CTAXKM (840 Ox/kr °C);

¢, — yAenbHasa Tennoémkoctb Boabl (4187 Ix/kr °C);

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

S, S, — pac4éTHas niowab CTAXKM U NAUTOYHOTO NOKPbITYSA (1M?);

cm’

d,; 0, — PACYETHas TOMLLUMHa CTAXKM (50 MM) 1 NANTO4HOO NOKPbITUA (15 MM);
¥, — YAENbHbIA BeC MaTepuana cTsixku (1800 kr/m3);

¥, — YAeNbHbI BEC MaTepuana naMTo4Horo nokpbitva (2000 kr/m?).

¥, — YOenbHbI Bec BoAbl (1000kr/M?);

V_ — obbem TennoHocuTens B 1 NOroHHoM MeTpe TpyGbl (0,000113 m3);

b — war tpy6sI (0,15 M);

TaknM 06pa3oM, O4EBUIHO, HTO NMPU UCMONb30BaHUN KOMHATHbIX TEPMOCTaTOB
TemnepaTypa NOBEPXHOCTN NONa CTAHOBUTCSA 3aMETHO M3MEHSAIOWIENCS BENYUHON,
1 BonblUYIO YacTb BpeMeHu byaeT nexatb BHe KOMMOPTHbLIX Npefenos. To ecTb, No-
TpaTMB CPeACTBa Ha CO3AaHMe TENNOro nona, MMeHHO MOSIHOLEHHOro TENOoro no-
na-To Nonb30BaTeNb B UTOTe 1 He nonyyuT (cm. puc. 5.4.1).

MOCTOsIHHbIE 3HAKOMEPEMEHHbIE Harpy3KW, Bbi3BaHHbIe LMKINYECKUMN Temme-
paTypHbIMU fedopMaumsaMu TpyOoNpoBOLOB, CHUXAIOT CPOK CIyXObl caMux Tpyo
M MOTYT BbI3BaTb 0CnabneHne TpyOHbIX coeAnHeHNN. LIKnnyeckmin pexmm Harpesa
N OXNAaXAEHNSA MOCTENEHHO CHUXAET MPOYHOCTb LLEMEHTHO-MECHAHOM CTAXKM U He-
61aronpUATHO CKa3biBAETCS HA KaYeCTBE (MUHMULLIHBIX HAMOMbHbIX MOKPbLITUI.

Ecnn notpebutenb xo4eT MONyYNTb AEUCTBUTENbHO 3MdMEKTUBHYIO CUCTEMY
BCTPOEHHOro oborpeBa, afeKBaTHO M OMEPaTUBHO pearnpyloLlyio Ha U3MeHeHune
KNMMaTU4eckmx hakTopoB, TO B 3TOM cCllyvae He 060nTUCb ©e3 KOHTponnepa C Noro-
[,03aBUCKMOM aBTOMATUKOW.

nepuoabl nogayum TenaoHoCcUTeENA
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Puc. 5.4.1. Tpacpnk nsmeHeHNs BO BpeMeHU TemrnepaTtypbl nNona u nomeLleHus rnpv npepbi-
BUCTOM OTOMNIEHUMN
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5.5. KOHTPOJIJIEP VT.K300

MOCTOSIHHOE perynMpoBaHue Temne-
paTypbl TEMNIOHOCUTENS B COOTBETCTBUM
C V3MEHSIOWeNcs TemMnepaTypor BO3-
Zlyxa no3sonsieT n3baBnUTbCs OT YacToro
BKJIIOYEHWS U BbIKJIIO4EHUS CepBOMNpU-
BOJOB Ha TEPMOCTATMHECKMX KNanaHax
KOMeKTOPOB CUCTEMbI TEMAOro mnona.
B 3TOM cny4ae KOMHaTHble TEPMOCTAThI
BbINOMHAIOT TOMbKO BCMOMOraTenbHYo
ponb, KOpPeKTMpysa TeKyllylo Tennono-
TPeOHOCTb MOMELLEHNIN B COOTBETCTBUM
C XXeNnaHVs MK Nonb3oBaTens.

Puc. 5.5.1. Kontponnep VT.K300
MoNHOCTbIO OLEHUTb NPenMyLLeCcTBa

norofo3aBMCKMMOro ynpaBnieHus cucTe-

MOW TEMJIbIX MOJ0B M03BoAMT KoHTposutep VT.K300 (puc. 5.5.1). OH He Tonbko obe-
CreYnT aHeproathdekTUBHYIO PabOTy HaMObHOrO OTOMMEHMUS, HO U MPOAJINT pecypc
De3aBapnMHON 3KCNNyaTaLMmM BCEN CUCTEMbI B LLESIOM.

PerynupoBaHne KOHTPONNEPOM OCYLLEeCTBNAETCA Ha OCHOBaHWUWM MHPOPMaLnK,
nonyyaemom oT AaT4YMKOB TeMnepaTypbl TENNOHOCUTENS, TeMMepaTypbl HAPYy>KHOTo
BO3yXa M TeMNepaTypbl BHYyTPEHHErO BO34yXa B NOMELLEHNW. B KavecTBe 4aT4MKOB
NPUMeHSAINTCA UndpoBbie NpeobpasosaTteny Temnepatypbl DS18520 (Bxo4aT B KOM-
MAeKT NOCTaBKM).

PerynupoBaHue TemnepaTypbl TEMJOHOCUTENS KOHTPOMIEPOM MPOU3BOAUTCS
nyTeM nofayn ynpaBnsioLero MMNybCHOrO CUrHana Ha CepBoONpUBOL TepMOoCTa-
Tyeckoro (=24 B) nnu poTauMoOHHOro KNanaHa CMecuMTeNnbHOro y3na. BeldncneHue
TpebyeMoW BENNYMHbI YNPaBASIOWEro CMrHana 3aBMCcKT OT BbIDPaHHOIo B HAaCTPOU-
Kax KOHTposnepa T1na npmeBoaa v Tuna peryimpoBaHus.

KoHTponnep VT.K300 nogaepxmBaeT cnefytolime BUAbl peryimpoBaHUns:

- Mo rpaduky 3aBUCMMOCTM TEMMEepaTypbl TENIOHOCKTENS OT TeMNepaTypbl Ha-
py>kHOro Bo3ayxa (Morogo3aBncMmoe perynmpoBaHue);

- nognoep>XxaxHne 3afaHHON TeMnepaTtypbl BO34yXa NoMeLweHnsa C orpaHn4eHnemMm
TeMnepatypbl TENNOHOCUTENA MO NOro4o03aBMCMMOMY rpaq)MKy;

- nogaepxaHne 3a,D,aHHOI>I TemMnepaTtypbl BO34yXa B MOMeELLeEHNN,
- nogaepxaHne NOCTOSAHHOWN TemMnepaTtypbl TENJIOHOCUTENA.

PerynvpoBaHue NpoUCXoamnT aBTOMaTUHECKM Mo NPONopPLMOHaNbHO-UHTErparb-
Ho-anddepeHumnansHomy (ML) 3akoHy.

ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

Cmbicn Takoro MO-perynvpoBaHus COCTOUT B ClieAyIOWeM:
Mprbop BbIYMCISET BENYMHY YNPaBSIOLLErO CUIHaNa no hopmyne:

b 5.5.1
N=P+1+D=10 AT+ijATdt—Kdd—T (5-3-1)
K Ki 0

p
foe:

P — nponopumoHanbHasa coCTaBnAaioLLas;
| — MHTerpanbHas COCTaBNAOLLAS;

D — auddepeHumanbHan cocTaBnsioLwas,

K K, K,~ KO3 PLMEHTbI COOTBETCTBEHHO NPOMOPLIMOHAbHOW, UHTErpasibHOM
n anddepeHLManbHOM COCTaBNSIOWMX, onpefensemMble NprOOPOM CaMoCTOATeSb-
HO B NpoLLecce aBTOMOACTPOMKM NOL KOHKPETHYIO CUCTEMY OTOMNEHUS;

AT — HeBsi3Ka, paBHas pasHuLie TeMnepaTypel ycTaBku T 1 TekyLlen Temnepaty-
pbl TennoHocuTensa T.

Mpwy NponopuUNOHaNbHOM PEerynMpoBaHnm hakTUHeckoe OTKJIOHEHME TeMnepa-
TYpbl TENTOHOCUTENS OT YCTaBKM BbI3bIBAET NPOMNOPLMOHANbHOE U3MEHEHME yTpaB-
NAOLLero cMrHana.

OfHako, Npu TakoM PerynmpoBaHNKM 3Ha4YeHWe TeMnepaTypbl HUKOrAa He cTabu-
NN3NPYETCS Ha YCTaBKe, M MPOLEeCC NpeBpaLLaeTcs B konebdaTtesbHbIN C MOCTOSIHHLIMU
neperpeBamMu 1 OXNaxAeHUIMU. BennmynmHa 3TUX OTKIIOHEHUI OT YCTaBKU Ha3blBaeT-
Csl «CTAaTMYeCKOW olmbKom». [Ina ycTpaHeHUs JaHHOW OWNBKM KOHTPONNEPOM y4m-
TbIBAETCH MHTerpanbHas cocTaBnsiowas (1), koTopas paBHa MHTErpany «HeBA30K».
OHa No3BONAET KOHTPONIEPY YHUTbIBATH 3TY CTaTUYECKYIO OWNDKY.

Ecnu cnctema pabotaet B CTabUIbHOM pexmMe, TO Hepes HeKOTOPOE BPeMS TEM-
nepaTypa TenjIoHOCUTENs YyCTaHAaBNMBAETCA Ha 3alaHHOM 3HaveHun. OgHako, Bpe-
M$l, 3@ KOTOpOe CUCTeMA JOCTUraeT 3aJaHHOro YPOBHA TemnepaTtypbl, 4OCTaTO4YHO
BenuKko. [Ing cokpalleHns BpeMeHM BbIXOAa Ha YCTaBKy MCNONb3yeTcs AnddepeH-
umanebHas coctaBnsiowas. OHa NponopuMoHanbHa Temny (CKopocTn) n3MeHeHus
OTKJIOHEHWNS TeMnepaTypbl OT YyCTABKMU.

NN perynupoBaHue faeT BO3MOXHOCTb KOHTPOMEepy OnepaTMBHO yCTaHaBMu-
BaTb B cMcTeMe TpebyeMbill ypoBeHb TeMnepaTypbl TEMNOHOCUTENS NPU Manemnwmnx
KonebaHusAx TemnepaTypbl HAPY>XKHOMO BO3AyXa.

K koHTponnepy VT.K300 mMoryt noaknoo4aTtbCa Clefyolme UCnofHUTENbHbIe
yCTPOUCTBaA:

*  371eKTPONPUBOA POTALMOHHOIO KNanaHa (ynpasneHve nocpeacTBOM ABYX Sek-
TPOMArHUTHbIX pefne),

*  3/1eKTPOTEPMUYECKUI CEPBOMPUBOL CMECUTENIbHOrO KJlanaHa HopMalbHO-3a-
KpbITOro Tuna (ynpasneHne ¢ nomotlsio LLIMM curHana =24 B),

*  LUMPKYNAUMOHHBIN HAacoc (ynpaBneHne NnocpefcTBOM 3NeKTPOMArHUTHOIO pesie).

BOJASAHOW TEMJIbIV MOJ. MPOEKTMPOBAHWE, MOHTAX, HACTPOVKA H



KoHTponnep VT.K300 npon3BOAMUTCA B Cieaylowmnx MOANGPUKaLMNAX:
VT.K300.0.0 — ctaHpapTHas 6a3oBas moandukaums,

VT.K300.W.0 — moaudukauma KoHTponnepa co BCTpoeHHbIM WI-FI mopynem
(nanee — mogndukaums «\W») 1 BO3MOXHOCTbIO ANCTAHLMOHHOIO yNpaBsreHue ve-
pe3 Web-uHTepdernc n mobunsHoe npunoxerue «Valtec Heat Comfort».

KoHTponnep BbINONHAET Cnefylolie OCHOBHblE PYyHKLMN:
*  M3MepeHue N MHAMKaLNS TeMnepaTypbl HAPY>XKHOIO BO3AYXa;
*  V3MEpEeHUE N MHAMKALWS TeMMNepaTypbl TEMIIOHOCUTENS;
*  V3MepeHMe 1 MHAMKALMSA TeMMNepaTypbl BHYTPEHHErO BO3yXa NOMELLEHNS;
*  ynpaBneHune paboTon LMPKYNALMOHHOIO Hacoca No TemnepaType TENNOHOCUTENS,

* ynpaslieHMe 351eKTponpmBoLOoM POTALMOHHOIO KiamfaHa W 3NekKTpoTepMmnye-
CKMM CepBONpmMBOOOM CMECUTEJIBHOIO KilarnaHa,

* peneriHoe ynpaBfieHWe JOObIM MCMONHUTENIbHBIM YCTPOMCTBOM B AMCKPETHOM
pexume;

*  [INO-perynnpoBaHue;
*  HaCTpoMKa BENNYMHbI FTCTEPE3NCA;

« nopfepxXaHvie TemnepaTtypbl TEMNOHOCUTENS MO 3aaHHON TeMnepaTypHOM ycTaB-
Ke;

*  MOrof03aBUCUMOE PEryNMpPOBaHME TeMNepaTypbl TeNNOHOCUTENS;

*  perynvpoBaHue TeMmnepaTypbl TEMNOHOCUTENS MO TemMnepaType BO3gyXa B NMome-
LeHnu;

> perynvpoBaHue TemnepaTypbl TEMNIOHOCUTENSA NO TeMnepaType BO3Ayxa B Nome-
LLLEHMN, C OFPaHMYEeHVEM TeMMNepaTypbl TEMNOHOCUTENS NO 3a4aHHOMY NOrofo3a-
BUCMMOMY rpaduKy;

« nopnepxaHvie ofiHoro u3 17 TemnepaTtypHbIX rpaduKoB ANs NOrogo3aBUCMMOro
perynupoBaHus;

*  pexuM TeCTUPOBAHMUA UCMONHUTENbHbIX YCTPOWCTB ANS OTNAaAKW CUCTEMDI;

* onpeaenieHne aBapuinHbIX CUTyaluUin Mpy 0BpbIBE U 3aMbIKaHUN B LIEN AaTYMKOB;

+ onoselleHue nonb3oBaTtens 06 aBapusx, KPUTUYECKUX CUTYaALMSAX N OTKINOHEHWM
napamMeTpoB OT 3a4aHHbIX 3HAYEHWI;

« nogkniodenue Kk WI-Fl cetn (B MogmndmkaLmm KoHTponnepa «W»);

*  BO3MOXHOCTb ANCTAHLIMOHHOIO KOHTPOMS 1 YNPaBNeHNS CUCTEMOW OTOMNeHUSs Ye-

pe3 web-mHTepdenc 1 MobunbHoe npunoxeHue Valtec «Heat Comfort» (B Mmoam-
duKaumm KoHTponnepa «W»).

Mpaduk 3aBUCMMOCTM TemMnepaTypbl TEMNOHOCUTENA OT Hapy>XXHOro BO3AyXa
(kpnBas oTonneHus) BbibMpaeTcs nyTeM 3agaHus 3HadyeHus KoddpduumerTa M3A
(pnc.5.5.2).

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

Puc. 5.5.2. T'pacduk 3HavyeHUn kod3pbuumneHTos MN3A

Bce kpuBble OTOMNMEHNS PacCHUTaHbl 4N1A LieIeBOM TeMnepaTtypbl BO34yxa B Mo-
meweHnm 20 °C. CywecTByeT BO3MOXHOCTb M3MEHEHNS LieNleBON TeMnepaTypbl ~ 370
npuBedeT K CABUTy BbibpaHHOM Yepes koahduumeHT M3A kprBon otonneHns. Ha-
npuMep, ecnivi B MOMeLLEHUM HY>XHO noaaepxmnsatb 23 °C — HeoOXoAMMO CABUHYTb
KPVBYIO OTHOCUTENIbHO M3Ha4anbHOro rpaduka BBepx, ecin Heobxoanma Lenepas
Temnepartypa Bosgyxa 17 °C — KpUBYIO HYXHO COBWHYTb BHW3. BuA rpadukos co
COBUIOM MnpefcTaBiieH Ha pucyHke 5.5.3.

Puc.5.5.3. CmeweHne TemnepaTypHoro rpaduka npm usmeHeHUu Leneson
TemMnepaTypbl BO3gayXa B MOMELLEHUMN.

BOJASAHOW TEMJIbIV MOJ. MPOEKTMPOBAHWE, MOHTAX, HACTPOVKA H



MoacoeanHeHe OaTYNKOB W UCNONHUTENbHbIX SIEMEHTOB K KOHTpoOnNnepy npo-

. . 7 | KonunyecTBo peneriHbix BbIXO4OB L. 3
M3BOAWNTCA B COOTBETCTBUM CO CXEMOMW, NPeLCTaBNeHHOW Ha puc. 5.5.4.

3 I\/IaKcvMMaanoe KOMMYyTUpyemoe B ~240 (AC): =30 (DC)
peneriHbIMK BbIXOAAMW HanpsxXeHne

9 MaKkcrmanbHbI KOMMYTUPYEMbIN A 20
penerHbIMK BbIXOAAMM TOK '

10 MakcrManbHoe HanpsXeHve BbIxoda B =33 (AC/DC)
3NeKTPOTEPMMYECKOrO MPUBOAA

” MaKkCrManbHbI TOK Bbixoga mA 200
3NeKTPOTEPMMYECKOro MPUBOAA
CreneHb 3aLmTbl Kopnyca

12 no NOCT 142542015 P20

13 |FabapuTtHble pa3mMepsl MM 150x100x30

Pnc.5.5.4.C 7 VT.K300
nc XeMa 3N1eKTPOoNoAKIIOYEHUI KOHTponnepa 14 | Bec o 0,22

MoAknioyeHre 31eKTPOTeEPMMUYECKOro CepBONPMBOAA NPON3BOANTCA HaNpPAMYIo
K kKnemmam 11 1 12, npn 3TOM K KOHTpONnepy MoryT ObiTb NOAKIIOYEHbI Kak 3nek- " BXO/HOE HanpsXeH1e BHellHero 6roka 100-240 (AC)
TPOTEPMUYECKNE CEPBONPUBOAbLI C NMEPEMEHHBIM, TaK M C MOCTOAHHLIM HampsXe- UTaHUa
HeM nNuTaHua. MakcMmanbHbIn Tok Bbixoga 200 MA. MicnonHeHne cepBonpuBoAa
LOMXHO OblTb «HOPManbHO-3aKpbIThIM». [ONns paboTbl ¢ HACOCHO-CMECUTENbHBIMMU BbIxoLlHOE HamnpsxXeHWe BHelHero 6oka

16

y3namu VALTEC pekomeHfyeTcs ncnonb3oBaTts cepsonpusofbl VT.TE3041.0.024 n nnTaHma
VT.TE3043.0.024.

YnpasneHme poTauMOHHbIM CEPBOMPUBOLOM OCYLLECTBAAETCA C MOMOLLbBIO ABYX
3NeKTPOMarHuUTHbIX pene ¢ HO 1 H3 rpynnom nepekioYatowmx KOHTakToB. Kaxaoe
pene OTBeYaeT 3a BpallleHVe NPUBOAA B OAHY M3 CTOPOH (Ha OTKpPbLITUE U 3aKpbITUE).

B =24 (DQ)

17 | Bbixo4HOM TOK BHeLUHero 6noka nutaHmns A 1

Tabnuua 5.5.1. OCHOBHble TeXHUYeCKue XapaKTepucTukm KoHTponnepa VT.K300

N2 | HaumeHOBaHWMe XapakTepUCTKA En.nsm. 3Ha4eHve
1 | HanpsxeHue nutaHms B =24 (DC)
2 | NoTtpebnsemas MOLLHOCTb BT 6
3 MeproanYHOCTL Onpoca (Bpemst Mexay ek 10
ABYMA COCENHUMM U3MEPEHUAMK), At
4 | VIHTepdernc onpoca AaTYUKOB TeMMnepaTypsbl 1-Wire
5 | WHTepdenc obmMeHa AaHHbIMK RS-485
Wi-Fi, 2,4 Tw,

6 | CBsi3b C cepBepoM (B MoamMdumKaLmm «W») 802.11b/g,/n
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6. PACYET TEMNOro nona
6.1 3ALAYM TEMNSTIOTEXHUYECKOTO PACYETA TEMMOTO MOJSA

B xone TennoTexHMyeckoro pacyéTa TENMOro nona obObl4HO pellaeTcs ofgHa U3
cnenylouInX 3amay:

a) onpepenexve TpebyeMon cpefiHen TeMnepaTypbl TENOHOCUTENS MO U3BECT-
HOMY yAesnibHOMY TeNI0BOMY MOTOKY, MOMYYEHHOMY B pe3yrbTaTe pacyéta Tennono-
TpebHOCTN NoMeLLleHMs;

b) onpefeneHve yaoensHoOro TenioBoro NoToka ot TENJIOro nosa npu U3BeCTHON
cpefHel TemnepaType TennoHOCUTENS.

B cJlydae, KOrga HarnoJjibHOe OTorjieHMe NCnojib3yeTcd B Ka4eCcTBe e MHCTBEHHO-
ro MCTOYHWKa TernJia, Ha MepBOM 3Tane onpenendercd nomMelleHne c HanbOoNbLINMM
yOenbHbIMW TENTONOTEPAMMN.

[ins 3Toro nomMeLleHns Npou3BOANTCS PACHET MO CXeMe «a», TO eCTb onpenens-
eTcs TpebyemMas cpefHas TeMnepaTtypa TennoHocuTens. ns oCTanbHbIX MOMeLLeHN
3Ta TemnepaTtypa NPUHUMAETCH B KayecTBe 3afaHHOW BENMYMHbLI, U AajbHenlne
pacyéTbl BeyTCs No cxeme «by.

B oboux cnyyasx onpemensiouMM KpuTepreM pacdéra aBnsetca Temnepary-
pa MOBEPXHOCTM Mofia, KOTOpas He AOMXHa NPeBbilaTh HOPMATUBHbLIX BeNUYMH
(cm. Tabnnuy 1.3.2).

Ons KOPPEKTHOro TennoTeXxHN4eCcKoro pacqéTa TENnoro nona HeobXoAMMO UMeTb
caiepgywume ncxogHble aHHble!

*  TMOCJIOMHAs KOHCTPYKLMS «AMpora» TEMAOro nona Kak Hag Tpybamu, Tak 1 nop
HUMU];

+  pacyétHas (Tpebyemasn) TemnepaTtypa BO3yxa B OTan/MBaeMOM MNOMELLEHNN;
¢ KOI(POULMEHTbI TENNONPOBOAHOCTM KaXA0ro CNos «NMpora» TENAOro nona;

+ TemnepaTypa BO3Ayxa B HMXenexauwiemM nomeuleHun. B cnyyae ycTpomcTBa
TENNIOro nosa no rpyHTy — pacyeéTHas TemMnepaTypa Hapy>KHOro BO3AyXa B 3MM-
HWW Nepuog;

¢ Ha3Ha4yeHWe oOTanaMBaeMoro nomelleHus (OnNs onpeneneHus MakCUManbHO
LONyCTUMOWV TeMnepaTypbl MOBEPXHOCTU MONa);

*  Hapy>XHbI AMaMETP M TONWMHY CTEHOK TPpyO Ténnoro nona;
* KO3 PULMEHT TENIONPOBOLHOCTU MaTeprana CTeHoK Tpyd Ténnoro nona.

CneflyeT OTMETUTb, YTO MO 3anafHbiM HOpMaTMBaM TeMrepaTypa NOBEPXHOCTH
nona fonyckaetcs 6onee BbICOKOW, YEM MO POCCUMCKMM HOPMaM, YTO CleflyeT yyu-
TbIBaTb MPU UCNOMb30BaHMM 3apyOeXHbIX PACHETHBIX MPOrpaMM.

MeToAnK TennoTeXHNYECKOro PacyéTta TENMbiX MOMOB CYLLIECTBYET HECKObKO.
B Kax[Aom M3 HUX 3anoxeH paf AONYWEHWA W OrpaHUYeHnn, KoTopble Takxke
He criefyeT 3abbiBaTb Npu NpoekTUpoBaHUW. [anee OyayT M3N0OXeHbl HEKOTOPbIE
M3 NCNOJNb3yeMbIX CMOCODOB pacyéTa.

H PACYET TENIOro nonAa

6.2 METO KOSODOUNLMEHTOB

MeTof, KO3(P(PULNEHTOB OCHOBaH Ha MPUMEHEHWNM MOMNPaBOYHbIX KO3MDPULMEHTOB
K W3BECTHbIM, 3KCMEPUMEHTAIbHO YCTaHOBMEHHBLIM, YAENbHbIM TEnIoBbIM MOTOKaM
OT 23TafIOHHOrO TEMMOrO TMofla MPW  PasfNYHbIX  TemrepaTypHbiX Hamnopax (cm.
Tabnuuy 6.2.1).

Tabnuua 6.2.1. XapakTepuCcTUKM 3TaNIOHHOrO TENJoro nona

N2 Xapakrepuctunka En. nam. 3HaveHve

1 [MprBeaeHHbIN KO3MDULMEHT Tennonepenaym CTeHku TpyObl Br/m*K 6,7

2 | KoachuumeHT TennonpoBOAHOCT CTEHKM TPYObI Br/mK 0,35

3 | TonwwHa cteHku TpyOsbl MM 2

4 |HapyxHbI1 ovameTp Tpyobl MM 16

5 [TonwmHa CTaxkm MM 45

6 | KoadhduLmMeHT TennonpoBOAHOCTU CTAXKM Br/mK 1,0

7 | KoadhpuLmeHT Tennootaaqm noBepxHoOCTU nona Br/m2K 10,8

8 |LarTpyb ™ 7,5
q=At-K_-K,. K, K K, (6.2.1),
roe:

g — yLAenbHbI TENOBOW NOTOK, BT/M;?

At — norapudmmyeckas pasHoOCTb Mexay TeMnepaTypor TENIOHOCUTENS 1 TeMNepa-
TypoW BO3fyxa B nomelueHum, °C;

K.-p — NPUBELEHHBIV KOIDDULMEHT TEMNNoNepeaayn CTeHkn Tpyosl, BT/m? °C;

K — KO3((MULIMEHT, 3aBUCALLMIA OT TEPMUYECKOTO COMPOTUBIIEHUS NOKPbLITLA NoNa;
K, — Koathdu1umeHT Wwara yKnaaku Tpyo;
K, — KO3 ®DULMEHT TONLMHBI CTAXKMN Had Tpyoon;
K, — KO3(DMULIMEHT, YHUTBLIBAIOLMIA HAPYXXHbIV AnameTp Tpyo.

Jlorapndmmyeckas pasHoCTb TeMnepaTyp:

Ar=—h=B) (6.2.2),
LN (tl _tg)
(tz _tg)
roe:

t, U t, — TemnepaTypbl COOTBETCTBEHHO MPAMOrO ¥ 0bpaTHOro TennoHocutenen, °C;
t — pac4éTHas TemnepaTypa Bo3ayxa B nometeHunu, °C.
KoadduumeHT Tennonepenaym cteHkmn Tpyobi:

K = K‘lp(l -
m,

1+1’1»1<mO-K,W»KI,-KC-KD-bLLN b Ly D

" 24, D-25 24, D,-26,

- 6,7

) I D (6.2.3),
1+2,347-K,,-K,-K.-K, b ——LN -0,41

24, D-28
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roe:

K.~ KO3 DULMEHT Tennonepera4n stanoHHon Tpybel — 6,7 BT/mM?K;

b — war 1py6, Mm;

J — TONLUMHA CTEHKM TPYOBbI, M;

6, — TOMNLIMHA CTEHKNM 3TanoHHoM Tpybbl, — 0,002 M;

D — Hapy>HbIA MameTp TpyObl, M;

D, — Hapy>XHbl IMaMeTp 3TanoHHoM Tpybbl, — 0,016 M;

A, — KO3(MOULIMEHT TeNNonpoBoaHOCTY CTeHKM Tpybbl, BT/M °C;

Ay~ KO3(DDOULMEHT TENNONPOBOAHOCTY CTEHKM 3TaNoHHOM Tpybbl, — 0,35 BT/m °C.
KoathdrumeHT BANAHNA TePMUHECKOrO COMPOTUBEHNA MOKPbITVS Nona:

1,8 (6.2.4),
P 01376
L% r 00026420 sk
aﬂ ﬂ’(‘ ﬂ[,
roe:

a, — KO3 DULMEHT TeNNOOTAa4M NoBepxHocTK nona, — 10,8 BT/m? °C;

S0 — TOMLLMHA STANIOHHOWM CTKKM, — 0,045 M;

A, — KO3POULMEHT TEMNONPOBOAHOCTM CTAXKN, BT/M °C;

Ay~ KO3(DDULMEHT TENSIONPOBOAHOCTI 3TanoHHou cTsixkkn, — 1,00 Bt/m °C;

R — TepMuyeckie CONPOTUBNEHWS CIIOEB MOKPbITVS Nona (Bbille cTsixkn), m? °C /BT.

i

KoachdurumeHT Lwara yknagku tpyo:

K, = (123-045R"* ) w08 (6.2.5)
KoatdrLMEHT TONLWMHBI CTAXKM onpeaenseTcs no gopmyne:

K = C(4,5—10050) (6.2.6)
roe:

4, — TONLWMHA CTAKKM Hag, TpyOow, M;
C — KO3 hUUMEHT, onpefensembii no Tabnuue 6.2.2.
Tabnuua 6.2.2. 3HaueHue ko3 duumeHTa C

Ko3thpUUMEHT, yHnUTbIBAIOLWMIA HAPY>KHBIN AnameTp Tpyo:

K, =C}"7 (6.2.7),
roe:

D — Hapy>XHbIt AMaMeTp TpyObl, M;

C, — Ko3(hDULMEHT, NPUHMMaeMbIV No Tabnuue 6.2.3.

Tabnuua 6.2.3. 3HaueHus ko3 prLmneHToB C,

KosdduumeHt C, npy TepMM4ECKOM CONPOTUBIIEHWM NOKPLITUS Nona, M?
LLar Tpy6, b, cm B

0,0 0,05 0,1 0,15
5 1,013 1,013 1,012 1,0mM
10 1,029 1,025 1,022 1,018
15 1,040 1,034 1,029 1,024
20 1,046 1,040 1,035 1,030
25 1,051 1,046 1,041 1,036
30 1,053 1,049 1,044 1,039
35 1,055 1,050 1,045 1,041

3Ha4eHve ko3 duumeHTa C npy TepMUHECKOM COMPOTUBNEHNN
War Tpy6, b, cM nokpbITWA nona, M K/BT

0,0 0,05 0,1 0,15
5 1,069 1,056 1,043 1,037
10 1,063 1,05 1,039 1,034
15 1,057 1,046 1,035 1,031
20 1,051 1,041 1,032 1,028
25 1,045 1,035 1,028 1,025
30 1,040 1,031 1,024 1,021
35 1,034 1,026 1,020 1,018

H PACYET TENIOro nonAa

K HepocTatkam 3ToNn METOLOMKN MOXHO OTHeCT ciedytouime npuHATbie B Hen no-

nyweHna:

KO3 PULMEHT TENNOOTAAYN NOBEPXHOCTM MOSa NPUHAT NOcTosiHHLIM (10,8 BT/M? °C).
B nencTBUTENBHOCTU, 3TOT KO3IMMULMEHT ABASETCS DYHKLMEN OT Lenoro psaa Benuv-
4unH (TeMnepaTypbl MOBEPXHOCTM MOSa, TEMMePaTyp NOBEPXHOCTEN OKPYKAIOLLIMX KOH-
CTPYKUMI 1 CKOPOCTM ABUXKEHWS BO3AYXa Y MOBEPXHOCTM Mofa);

MeTo, KO3(hMULMEHTOB MOXET MPUMEHATbCA Mpu Wware Tpyd He Gonee 375 MM,
TONLIMHE CTSXKM He Oonee 45 MM, TepMUYeCcKUX COMPOTMBREHUSX MOKPLITLS Mona
He 6onee 0,15 m? °C/BT, Hapy>XHbIx AnameTpax Tpyd He Gonee 20 MM.
[laHHbI MeTo[, 3aM0XKeH B OCHOBY DOMbLLUNHCTBA EBPOMENCKIX PACHETHBIX MPOrPaMM.
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6.3 AHAJTUTUYECKI METOA
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Puc. 6.3.1. Pac4éTHbIN 3N1IeMeHT TéNnoro nona

Ecnn ycnoBHO Bbipe3aTb M3 TENMOro mnofia Mnosocy LUMPWHOW paBHOWM Liary Tpyb
(puc. 6.3.1), TO MOXHO NPeLNoNoXMTb, YTO TEMMOBOW NMOTOK OAHOM TPYObI pacnpenens-
€TCS TONbKO BHYTPW 3TOM 30HbI.

Tennonepenady Yepes GOKOBbIE MPAHN 30HbI MOXHO MPUHATL HYSIEBOW, y4MTbIBaS,
4TO KOMMYECTBO Tenna, OTAAHHOE B COCELHIO 30HY, PaBHO KONMYECTBY Tenna, nocty-
MWBLLETO N3 COCEAHEN 30HbI.

MpuBeAEHHOE TEPMMYECKOE COMPOTUBIIEHWE CNIOEB NOSa Hag, TPyOou:

R <O 30 1 pec gy (6.3.1),
A at

cm i+
roe:

xm — KO3(PPULMEHT TENNONPOBOLAHOCTA CTH)KK“I/I, Br/m°C;

XH — KO3hULMEHTbI TENNONPOBOAHOCTM CJIOEB Mosa Haf Tpyoown, Br/™m°C;

o — K03(hPULMEHT TeNNOOTAaYM NOBEPXHOCTM Nona, BT/m? °C. 10T KoaburLmneHT
ABNAETCA yHKUMEN OT TeMnepaTypbl MOBEPXHOCTM Nona t, @ 3Ha4YMT — y[efbHoro Te-
MOBOrO MOTOKA:

0,09 °

at=892(t,-1)" =7,325¢,"", BT /M2 °C (6.3.2),

roe: tt — TeMnepaTtypa Bo3ayxa B 06cny>xumBaemMoM nomelleHnn, °C.

[na guanasoHa Temnepatyp noBepxHocTU nona 24+35 °C 3107 Ko3pduumeHT
MOXHO NpuHATL 10,8 BT/m?2 °C.

NprBeOEHHOE TePMUYECKOe COMPOTUBIEHNE CTIOEB Mofia nof, Tpy6o:

I A .
R =Zf+;, m?2 °C /BT (6.3.3),

i—

H PACYET TENIOro nonAa

roe:

A — KO3 PULMEHTbI TENNONPOBOAHOCTU CIIOEB Mona nog Tpybon , Br/™m°C;

o — KO3 PUUMEHT TENNOOTAAYM NMOBEPXHOCTU MOTOMKA HUXKXENEXALLEro nomellle-
HWs, BT/M? °C. KoadbUUMEHT TEMN00TAAYM HUXKHEN MOBEPXHOCTU KOHCTPYKLMK (ecnn
MoMbl He Mo rPyHTY) ANs rnafkux 1 ManoopebpeHHbix notonkos (h/a<=0,3 ) npuHma-
etcs 8,7 Bt/(m?°C), ans cunbHoopebpeHHbIX NoTonkos - 7,6 BT/(M*°C). Ans nonos no
FPYHTY NpUBEAEHHOE COMPOTMBIIEHME Tenonepeaade cioes nona nofg Tpybon cnegyet
c4MTaTh No dhopmyne:

R = z,1+z%,w °C/BT (6.3.4)

BTopoe cnaraemout B 3101 hopMyne y4UTbIBAET TONLMHbBI U KOIPDUUMEHTBI TENSO-
NPOBOAHOCTM TOSIbKO TEMNOM30NALMOHHbBIX CNOEB (A<1,2 BT/M °C).

CnenyeT UMeTb B BUAY, YTO NPU MCMONb30BaHUM popmMynbi 6.3.4 Ans onpeneneHns
yOeNbHOro TeM0BOro NOTOKA PACYETHYIO HAPYXKHYIO TeMMepaTypy ciedyeT NpUHUMaTh:
« N5 NepBOM 30HbI (2 M OT NOBEPXHOCTM 3eM/IN) — PACHETHYIO TemMMepaTypy HapyX-

HOrO BO3/yXa AN 3UMHEro Nepuoaa;

*  [ns BTOPOW 30HbI (0T 2 40 4 MeTpoB) — MUHYC 7 °C;
«  [Ns TpeTber 30Hbl (0T 4 0o 6 MeTpoB) — nioc 5 °C;
*  [Ns YeTBEPTOM 30HbI (Donee 6 MeTpos) — nntoc 14 °C.

MpuBEAEHHOE COMPOTMBIIEHNE Tennonepenade CTEHOK TPybObl C Y4ETOM KO-
(ULMeHTa TeMNNoOTAa4YM Ha BHYTPEHHeN MOBEPXHOCTM Tpybbl a , MPUHUMaEMOro
400 Bt/m?°C.

LN D,

1 D o
R =—— 4+ “e(m2°C /BT) 6.3.5),
" ﬂaRH DBH 2”20”1 / ( )
roe:

D,, — BHyTpeHHMI AnameTp Tpybbl, M;
D, — Hapy>XHbl AMaMeTp Tpybbl, M;
X, — KO3(DMOULMEHT TENNONPOBOAHOCTI MaTeprana CTeHoK Tpybsl, BT/m °C.

PeleHve 3ama4n o onpeneneHuio TpedbyemMowr TemrnepaTypbl TernaoHOCUTENs
10 M3BECTHOMY YAe/IbHOMY TerI0BOMY MOTOKY MO HarnpasBieHWiO BBEPX.

Y OenbHbI TENIOBOW NOTOK MO HanpasieHMIO BBEPX:

+
gt =t L. Br/w (6.3.6),
R+

rae: t — TemMnepaTtypa CTeHku TpyOsl, °C;

t" — TemnepaTypa BO3Ayxa B PacHETHOM nometleHum, °C.

N3 popmynbl 6.3.6 MOXHO MNONYYUTb BbIpaXKeHWe IS TeMNepaTypbl CTEHKN TPYObI:

t.=q'R"+t",°C (6.3.7)

Onpepenve TemMnepaTypy CTeHKM TpyObl, onpefenseTcs yaebHbIN TeNI0BOM NOTOK
MO HanpaBEHMIO BHU3:

g = tR;’ BT/M2 (6.3.8),

BOJASAHOW TEMJIbIV MOJ. MPOEKTMPOBAHWE, MOHTAX, HACTPOVKA H



roe:

t — TemnepaTypa Bo3[yXa B HUXenexallem nometieHuu, °C;

3Has TeMnepaTypy CTeHKM TPYObI t, 1 CyMMapHbIN yAeNbHbIN TeNoBoM NOTOK q, Ha-
XOAUTCA TpebyemMas TemnepaTypa TennoHOCUTENS:

th=1t,+q bR, C (6.3.9)

roe:

b — war Tpyo, M.

TemnepaTtypa nona Hag Tpyoon:

t,=t"+ q— c (6.3.10)
o

[ns onpepeneHns Temnepatypbl nona Mexmnay OBYX cocegHux Tpyo Heobxonmmo
HauTu yron B:

2= mﬁ@} rpan. (6.3.11)
MakcmmanbHoe TepMmMHeCKoe ConpoTmnBneHne Hap pr6aMV|:
< _ R ey (6.3.12)
™ sin B
MUHUMasbHan TeMnepaTtypa nosa CoCTaBuT:
+1p+
tn,min :tc -9 meax, °C (6313)

PeLuieHyie 3af1a4v Mo OnpeaeneHuio yaenbHOro TeraoBoro noToka fno HarnpabaeHuo
BBEPX MY M3BECTHOL TEMMEPAType TEMIOHOCUTEIS.

TemnepaTtypa CTeHKM TpyDbl, BblpaxeHHas 4epe3 TepMuUyeckoe COMpoTMBEHWE
CTeHKM TpyObl:

t,=t, — qump’ °C (6.3.14)

Ta xe Temnepatypa, BblpaxkeHHas Yepe3 NpuBefEHHbIE TEpMUYECcKMe CONMpPOoTUBIIe-
HWS CNOEB Mona Hafd v nog Tpybamu:

t,—t" t,—t"
+
R* R
gR'R™ =t R"—t"R +t.R"—t"R"
_gR'R +Rt"+R't
o= R +R C (6.3.15)

g=q"+q =

MpupaBHsB BblpaxeHus 6.3.14 1 6.3.15, nonydaem opmyny And onpeneneHuns
obLLero yaensHoro TennoBoro NoToka:

t,~gbR,, = qR"R ++R t _+R t (6.3.16)
R"+R
o t(R"+R)-Rt" =Rt Br/w (6.3.17)

R'R +bR, (R +R")
[anee HaxoguTcs TemnepaTypa CTeHKW TpyObl no c¢opmyne 6.3.14 1 yaenbHbIn
TEnnoBOW NOTOK MO HanpaeBneHuio BBepx no popmyne 6.3.6.

m PACYET TENIOro nonAa

6.4 OCOBEHHOCTW PACHETA MNP NCMNOJTb3OBAHMI KPAEBbBIX 30H

B cnyyae, korfia 13-3a orpaHuyeH1in TemnepaTypbl Nosna B OCHOBHOWM 30HE Nome-
weHna t  pac4eTHbIV yAebHbIN TeNIOBOV NOTOK He MOXeT 0becnednTb BOCMONHe-
HVe TenNonoTepb NOMeLIeHs, TO eCTb TpebyeMbiit NOTOK [ MeHbLue paciéTHoro g
MOXHO MCMONb30BaTb YCTPOMNCTBO KPAeBbIX 30H C MOBbLILEHHON TemMMepaTypow nona
t

K3

MakcumMansHO )J,OﬂyCTl/IMbIl;I TennoBOWM MNOTOK B OCHOBHOW 30HE COCTABUT:

q,, =a,(t,, —t") Br/m (6.4.1)
B kpaeBOM 30He:
qe =0, (L, —1") Br/m (6.4.2)

[0 OTHOLLEHMIO 3TUX NMOTOKOB MOXHO HaTK TpebyeMbii NPOLEHT NNoLaan Kpa-
€BOW 30HbI:

+ +
c=|1-T="9m | 1009 (6.4.3)
qK'j _q()J
MOo>HO pelunTb 0OpaTHyto 3afadvy: No NPOLEHTY MOLLaAN KPaeBOW 30HbI HAUTK
TpebyeMbil yAenbHbIV TEMNOBOV NOTOK KPAaeBOWM 30HbI:

100(g" —q:
o 100w =) | e gy (6.4.4)
c
lpumep:
VicxoaHble JaHHbIe:

Tpebyembivi yae/bHbIV TEMN0BOM MOTOK q*,,=70Br/m*;
PacuyéTHasi Temnepartypa Bo3ayxa B nometyeHun: t+=20 °C;
INpenensHas Temnepatypa nosia OCHOBHOV 30HbIt, =26 °C;
lonycrumas Temnepatypa rnona B kpaesovi 30Het =31 °C.
PewieHne:

Pac4éTHbIV yaenbHbIV Tern10BOM MOTOK B OCHOBHOM 30He:

q, =a.(t,, —t")=108(26—20)=64,8 Br/m’ (6.4.5)

Pac4eTHbIV yaenbHbIV TeNI0BOM MOTOK B KDaeBOW 30HE:!

g, =a.(t,.,—t")=10,831-20)=118,8 Br/m’ (6.4.6)

HeobxoaumMbivi MpoLEeHT MaoLLaamn KpaeBow 30HbI:

c=[1-q%_qﬂ.100=(1—“8’8‘7°)100=9, 7% (6.4.5)
p 118,8—64,8
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6.5 TPAOVYECKI METO/ PACYETA

Mpadpuyeckmt MeTog, B OCHOBHOM NMPUIOAeH AN OPUEHTUPOBOYHOM OLLEHKM Tpe-
OyeMbix MapaMeTpPoOB CUCTEMbI TEMSIOrO Mosa. PasnuyHbIMK aBTopaMu npeasiaraeTcs
3Ha4YnUTeNIlbHOE MHOroobpa3sne rpachkoB 1 HOMOTPaAMM.
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TeMnepaTypHbIii Hanop (pasHuLa Mexay TemnepaTypoi TennoHocuTens
1 BO34yxa B nomeuieHun),°C

Puc. 6.5.1. Fpacdmk pacyéta napameTpoB Ténnoro nona
Hanbonee ynooOHbIM B 3TOM OTHOLLEHUW MPeLCTaBNseTCs rpaduk, NPUBELEHHbI

Ha pucyHke 6.5.1. OH cocTaBneH Ons MeTanononMMepHbix Tpyo pasmepom 16x2,0,

YIIOXEHHbIX € Warom 15 cM. 'padrk 0xBaTblBaET AMANa3oH TepMUYeCKnX CONpoTBIe-

HWI CNOEB nona Hag Tpy6amu ot 0,005 go 0,5 m? °C /BT.
lpumep rpagmyeckoro pacyéra.

VicxonHsble AaHHbIe: yaenbHas TernnonoTpebHOCTb NOMELLEHUS COCTaBaseT 62 BT/M?.
Tpebyetcs onpenenuts HeobXOAUMYIO CPenHIon Temnepatypy TernoHOCHUTeNs

B MeT/I8X TENI0r0 110Na, YIOXKEHHbIX C LWaromM 15 cM npv TepMUYECKOM COMPOTHBIEHNN

cnoés nosna Hag Tpybamu -0,075 m? °C /BT. Temnepatypa Bo3ayxa B nomeLyeHmn 20 °C.
PelueHwe:

1. Mo wkane yaesnbHbIX TEMI0BbIX TOTOKOB HAXO[MUM TO4YKy 62 BT/m?.

2. [lposoaum ropu3oHTans. llepeceqeHne ropusoHTam co wkanou «llepenag teme-
patyp Ha MoBePXHOCTU rosa». [osy4yaem 3HavyeHue nepenana B8 6 °C. CioxXxus 3Ty
BESIMHMHY C M3BECTHOM Temrepatypori Bosayxa B nomelyeHun (20 °C), nonyqum
TeMnepatypy noBepxHoctv noaa 20+6=26 °C.

3. Ha niobovi 13 BepTukanew, nepecekaiolmx rpauk, Haxo4uMm CcepeamHy oT-
pesKa, OTCeKaeMoro MpPsIMbIMA CO 3HaYEHUAMU TePMUYECKMUX COMPOTUBIEHNN
0,051 0,1 m? °C /BT. V13 Mony4eHHOM TOYKM MPOBOAVIM JIMHUIO K YCITOBHOMY LIEHTPY
CXOXIEHUNS JTyHEU.

H PACYET TENIOro nonAa

4. VI3 To4KM riepecedeHns paHee npoBeaEHHOM rOPU3OHTaIN 1 MPOBEAEHHOW HaK/IOH-
HOW MPSIMOV OMyCKaem rnepreHanKyIsap Ha LUKany TemnepatypHoro Hamnopa. llony-
Yyaem 3HaqeHme 12,3 °C.

5. [pubasus TeMnepaTypHbIVi HaNnop K Temnepatype BO34yxa B rOMeLUeHUM, rosy-
YyaeMm Tpebyemylo CpenHion Temnepatypy TernioHOCHTeNs B NET/SX TEMIoro nona
20+12,3=32,3°C.

Ecrv gevictBoBaTh B 06paTHOM ropsiaKe, TO 110 U3BECTHOM TeMriepatype TennoHOCUTeNs

MOXHO OrpeneInTb PacYETHBIN YaeIbHbIV Tera0BOM MOTOK.

MO>HO MCNoNb30BaTh A8 YNPOLLEHHOMO PacHeTa rpadukm, NOCTPOEHHbIE A19 KOH-

KPETHbIX KOHCTPYKLMIA nona (CM. pUCcyHKu 6.5.2+6.5.7).
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Puc. 6.5.2. 3aBMCMMOCTb TEMJIOBOrO NOTOKA OT CpeAHen TeMmnepaTypbl TEMJOHOCUTeNS
(cTsxka 30 MM; KepamMuyeckas NANTKa; Tpyba 16x2,0)
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Puc. 6.5.3. 3aBNCMMOCTb TEMJIOBOrO NMOTOKA OT CpefHen TemMmnepaTypbl TennoHocuTens
(cTsxka 50 MM; KepamMuyeckas NANTKA; Tpyba 16x2,0)
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Puc. 6.5.4. 3aBMCMMOCTb TEMNNOBOro NOTOKa OT cpefHelr TeMmrnepaTypbl TenjoHocuTens
(cTsxka 70 MMm; Kepamuyeckas nuTka; Tpyba 16x2,0)
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Puc. 6.5.5. 3aBUCMMOCTb TENNOBOroO NOTOKA OT CpefHen TeMnepaTypbl TEMNIOHOCUTENS
(cTsxka 30 MM; KOBpONUH; Tpy6a 16x2,0)
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Puc. 6.5.6. 3aBMCMMOCTb TEMIOBOrO NOTOKA OT CpeHen TeMmnepaTypbl TEMJIOHOCUTENS
(cTsxka 50 MM; KOBponuH; Tpy6a 16x2,0)

H PACYET TENIOro nonAa
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Puc. 6.5.7. 3aBUCMMOCTb TEMIOBOro NOTOKA OT CpefHelr TeMnepaTypbl TersioHocuTens
(cTsxka 70 Mm; KOoBponuH; Tpy6a 16x2,0)

6.6 TABJINYHbIN METO/, PACHETA

Tabnu4YHbIN  MeToA, pacyéTa TEMMbIX MOMOB ABMAAETCS Haubonee nNpakTUYHbIM
C TOYKM 3peHUs NPOEKTUPOBLLMKA. 10 3aaHHBIM KOHKPETHbIM AaHHBbIM Ha OCHOBaHWM
paHee V3NOXEHHbIX METOAMK COCTABASIOTCA MOSb30BaTeNlbCKMe PacYETHblE TabnMLb
(em. Tabnuubl 6.6.1-6.6.3).

Ta6nuua 6.6.1. TennoBow NOTOK OT TPY6 Ténnoro nona (Notepu Tensna B HXKHEM
HanpasneHuu He npeebiwatoT 10%). MokpbITHe Nona — NAUTKa Kepamnyeckas

(2=1,00 BT/m °C) TonwmHon 12 mm. KoadpurumeHT Ten1onpoBoHOCTA CTXKKN —
0,93 BT/Mm °C. ToNLLUMHA CTSHXKKW — «B» OT Bepxa Tpy6Obl

CpepHsas Temnepatypa YaenbHbIN TeNI0BOM NOTOK MO HanpasieHuo BBepx, BT/m?
TeMmnepatypa BO34yXa
TennoHoCUTeNs, |B nomeueHn, war Tpy6 10 cm war Tpy6 15 cm war Tpy6 20 cm
¢ ¢ B=30 | B=40 [ B=50 [ B=30 | B=40 | B=50 | B=30 | B=40 | B=50
MM MM MM MM MM MM MM MM MM
15 112 | 105 | 98 | 106 | 99 | 93 | 100 | 94 | 89
32,5 20 80 75 70 75 71 67 71 67 63
25 48 | 45 | 42 | 45 | 42 | 40 | 43 | 40 8
15 128 | 120 | 12 | 121 | M3 | 107 | 114 | 107 | 101
35 20 96 90 84 91 85 80 85 81 76
25 64 60 56 60 57 53 57 54 51
15 144 | 135 | 127 | 136 | 127 | 120 | 128 | 121 | 14
37,5 20 112 | 105 | 98 | 106 | 99 | 93 | 100 | 94 | 89
25 80 | 75 | 70 | 75 7 67 7 67 | 63
15 160 | 150 | 141 | 151 | 142 | 133 | 143 | 134 | 127
40 20 1228 | 120 | 112 | 121 | 13 | 107 | 14 | 107 | 101
25 96 | 90 | 84 | 91 85 | 80 | 86 81 76

BOJASAHOW TEMJIbIV MOJ. MPOEKTMPOBAHWE, MOHTAX, HACTPOVKA ﬁ



Tabnuua 6.6.2. MokpbiTMe nona — KoBponuH (A=0,07 BT/m °C) TonwumHon 5 Mm.
KoacpduumeHT TennonpoBofHocTH cTsXkn — 0,93 BT/m "C. TonwmHa CTSKKA — «B»

OT Bepxa TpyObl

MPUNOXXEHUA

1. HOPMATMBHbIE TPEBOBAHMA K TEMJ1bIM NMOJTAM

[yHKT 1 copep>xaHue Hopmatvs
3.7. MpnMeHeHVe HanombHbIX CUCTEM OTOMIEHUS U3 METanIono-
NMepHBbIX TPYD paspeLLaeTcs TONbKO OT aBTOHOMHOIO UCTOYHMKA
PHbIX TRY® Pasp Cr 41-102-98

TennocHabxeHns (Ha 06BEKT) MM OT LEHTPANBHOIO UCTOYHMKA
TennocHabXeHus No He3aBUCKUMOWM Cxeme

14.7. NMonnmepHble TpyObl CliedyeT Npok1aAbiBaTh B 3aLLUMTHBIX PyTnspax
113 HErOPIOYNX MaTeprarnos B MecTax BO3MOXHOIO MeXxaH4eckoro
NoBpPEXAeHNs NOA, MOPOramu, Ha CTbikax MAWUT NePeKPbITUA, B MecTax
nepeceyeHNs NePeKpPLITUI, BHYTPEHHUX CTEH 1 NEPEropofoK M T.M.)

CM60.13330.2020

14.6. MNpy HaNoNbLHOM OTOMNEHUN NMONMMEpPHbIE TPYObI CrieflyeT Mpokfia-
OblBaTb 6€3 roppoTpyobI.

CM60.13330.2020

Cpenwsia Temnepatypa YAenbHbI TENNOBOV NOTOK MO HanpasfieHuio BBepx, BT/m?

Temnepatypa  [Bo3gyxa war Tpy6 10 cm war Tpy6 15 cm war Tpy6 20 cm
ch””o”oc"”e”“' ?C”OMe“*e“"‘"" B=30 |8=40|8=50 | B=30|8=40 | 8=50 | 8=30 | =40 | =50
MM | MM | MM | MM [ MM | MM [ MM [ MM [ MMm

15 81 77 74 77 74 7 74 7 68

32,5 20 58 55 52 55 53 50 53 51 48

25 35 33 32 33 32 30 32 30 29

15 92 88 84 88 84 81 85 81 77

35 20 69 66 63 66 63 60 64 61 58

25 46 44 42 44 42 40 42 40 39

15 104 99 95 99 95 91 95 91 87

37,5 20 81 77 74 77 74 n 74 Ul 68

25 58 55 53 55 53 50 53 51 48

15 116 110 105 m 105 101 106 101 97

40 20 92 88 84 88 84 81 85 81 77

25 69 66 63 66 63 60 64 61 58

Ta6nuua 6.6.3. MokpbIThe nona — napker (2=0,2 BT/m °C) TonwmHom 15 mm
no cgaHepe (2=0,18 BT/m °C) TonwuHon 12 Mm. KoachpuLMeHT TennonpoBoaHOCTM CTHKKMN
— 0,93 BT/M °C. ToNLMHa CTSXKKN — «B» OT Bepxa TpyObl

14.18. CpefHiolo TeMnepaTtypy NOBEPXHOCTU CTPOUTENbHbBIX KOH-
CTPYKLMIN CO BCTPOEHHbIMW HarpeBaTelbHbIMW 3N1eMeHTaMu

B PACHETHbIX YCNOBUSAX ClielyeT NPUHMMATb He BbILle:

-29°C -Ans NoMoOB NOMELLEHNI C NOCTORHHBLIM MpebbiBaHWeM Noaew;
-23°C -4nsa NosoB 3AaHNM AOWKONbHBIX 06pa3oBaTeslbHbIX OpraHu-
3aumm cornacHo CI1118.13330;

-31°C - A4Ns NONOB NOMeELLEHWI C BpEMEHHbIM NpebbiBaHMeM Noaen,
a Takxke ns 0OXOAHBIX AOPOXKEK, CKaMel KpbITbIX NnaBaTenbHbIX
baccenHoB.

TemnepaTypa NOBEPXHOCTM Mofa Mo OCK HarpeBaTebHOro 31eMeHTa
B 30aHMAX JOLWKONbHbIX 0bpa3oBaTebHbIX OpraHM3aLLmn, XnUnbix
30aHUSAX 1 NNaBaTenbHbIX baccerHax He oNXHa npesbilath 35°C.
OrpaHnyeHns TemnepaTypbl MOBEPXHOCTM NOMa He pacnpocTpa-
HSIOTCA Ha BCTPOEHHbIe B MepeKkpbITME UM MO OANHOYHbIE TPYObI
CUCTEMbI OTOMMEHUS.

CM60.13330.2020

3.11. Mepenag TeMnepaTypbl Ha OTAENbHbIX y4acTKax nona npv Hanosnb-
HOM OTOMJIeHNM He AomxeH npesbitwats 10 °C (ontumarnbHo 5 °C)

CM 41-102-98

6.2.1. ONTMManbHoe 3Ha4YeHre TemnepaTypbl MOBEPXHOCTM Nona
coctasnset 24+1,5 °C

ABOK 4.4-2013

5.1.1. TpyObl AOMXKHbI COOTBETCTBOBATL TpeboBaHmaM FOCT P 52134
AN knacca 4 skcnayataumm

ABOK 4.4-2013

5.4.5. TonuimHa cTsxXkn Haf, Tpy6on fonxHa ObiTb He MeHee 30 MM

ABOK 4.4-2013

5.5.3. TepMmuyeckoe CONpoTUBAEHME MOKPBITUS NONa He AOSIXKHO

npesbiwats 0,15 m? °C/BT

ABOK 4.4-2013

Y[AenbHbIN TEMNNOBOM NOTOK MO HamnpaseHuio BBEPX, BT/m?
gg%’,upHaﬂ?eT; n'\g[:i)__ ggg;;faa;yﬁg_ war Tpy6 10 cm war Tpy6 15 cm war 1py6 20 cm
cutens, °C Mewenmn, °C | 5=30 | =40 | =50 | B=30 |8=40|8=50 | B=30 | 8=40 |B8=50

MM MM MM MM MM [ MM | MM MM [ MM

15 61 59 57 59 57 55 57 55 53

32,5 20 43 42 40 42 40 39 41 39 38
25 26 25 24 25 24 23 24 23 23

15 70 67 65 67 65 62 65 63 61

35 20 52 50 49 50 49 47 49 47 45

25 35 34 32 34 32 31 32 31 30

15 78 75 73 76 73 70 73 70 68

37,5 20 61 59 57 59 57 55 57 55 53
25 43 42 40 42 40 39 41 39 38

15 87 84 81 84 81 78 81 78 76

40 20 70 67 65 67 65 63 65 63 61

25 52 50 49 50 49 47 49 47 45

H PACYET TENIOro nonAa
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5.6.6. [TOBEPXHOCTb CTAXKM CIOXHOM hopMbl CleflyeT pa3bunsathb

Ha y4acTkn, hopMa KoTopbix OyaeT Haubonee npubnuxeHa

K KBaApaTy MY NPSMOYrofbHKKY. Tpr 3TOM COOTHOLLEHME ASIUHbI
K LUMPUWHE Yy4acTKa He JOMKHO NPeBbILlaTh BEAUYMHY, NPUbIM3m-

TeNbHO cocTaBnfoLyto 1:2

ABOK 4.4-2013

rl/l,El,paBJ'II/I‘-IeCKVIe XapPaKTePUCTUKN NMONTUMEPHbIX N METaNONONIMMEPHbIX pr6

MMAOPABITMHECKWE XAPAKTEPUCTUKI TTONTUMEPHbBIX

N METAJINTOMOJIMMEPHBIX TPYB

npuv cpegHen Temnepatype TennoHocutens 35 °C

5.6.8. BepxHiolo YacTb WBa Heobxoamnmo 0bpaboTaTtb repMeTUKOM.

ABOK 4.4-2013

5.6.11. TpyObl B MecTax nepeceveHus AedopMaLOHHbIX LBOB
MOJSTHOTO 1 HEMOJSTHOTO Npoduel CrieayeT NPOoKNaabIBaTe B IMOKOM
3aLUMTHOM Koxyxe anvHon 0,3-1,0 m

ABOK 4.4-2013

5.7.4. OauH konnekTop 1" MoxeT obecneyrBaTh TENNOHOCUTENEM
00 12 netens

ABOK 4.4-2013

5.6. Mpy MOHTaXxe cMCTeM HaMoJIbHOTO OTOMEHUSA LOSIKHbI BbIMNOJI-

HATbCS CNefyloLLme YCIoBUS:

*  OTONMUTeNbHble TPYObI A OAHOro NOMELLEeHWs CreayeT U3roTaBam-
BaTb W13 LESIOro Kycka Tpyobl;

*  TpyObl HE AOMKHbBI MPOXOANUTL MO AeOPMALMOHHBIMU LBAMM
OETOHHOW 3aNMBKM, B NPOTMBHOM C/ly4ae OHW JOMKHbI UMeTb
3aLLUMTHYI0 000M0HKY ANIMHOV He MeHee 1 M;

*  TpybonpoBog HanosibHOro OTOMAEHNs AOMKEH 3anMBaThcs Oe-
TOHHbIM PaCTBOPOM WIIM 3aKPbIBATHCA NMOKPLITUEM TONBKO Nocse
npoBefeHVs M’MAPaBANYECKNX UCTIbITAHN Ha FepMETUHHOCTb.
Tpyba npv 3anmBKe A0NXKHA HaX0AMTbCs Nof, AasneHunem 0,3 MMa;

*  HarpeBaemas NnoLLazib O4HOIO 3MeeBYKa He AOMKHa NpeBbILLaTh
30 M? ¢ MaKCUManbHOW AIMHOM OAHOW 13 CTOPOH 8 M;

*  MUWHMMasbHas BbICOTa 3aNMBKM Haf, MOBEPXHOCTHIO TPYObI AOSIXKHA
ObITb He MeHee 3 cM. LleMeHTHO-NecHaHas cMecb AOMKHa ObITb
He Hxe Mapky 400 ¢ nnactndukaTopom

CM 41-102-98

7.5.3. Bo BpeMs yKnafku CTSKKM B TpyOax crefyeT noaaepkmBaTh
LaBneHue He MeHee 3 Bap. CUCTeMy 1 CTAXKY CriefyeT NpefoXpaHsTh
OT 3aMep3aHna

ABOK 4.4-2013

7.5.7. TennoBoe mUCnbITaHWe CUCTEM HaMONbHOMO OTOMNEHUS cnegyeT
OCYLLeCTBAATL NOCSIEe TOro, KakK CTAXKa OKOHYaTeNbHO 3aTBEpAEET,

TO eCTb Yepe3 20-28 cyTok. VcnbiTaHma clieflyer Ha4mHaTh C TeMnepa-
Typbl 25 °C c eXeAHeBHbIM yBenunyeHnem temnepatypbl Ha 5 °C fo Tex
rnop, Noka OHa He By[eT COOTBETCTBOBATL MPOEKTHOW BENUYMHE

ABOK 4.4-2013

ﬁ NPUNOXEHNA

Boga PactBop rnvnkons

Paﬁ;‘c’”' Tpy6a 16x2,0 Tpy6a 20x2,0 Tpy6a 16x2,0 Tpy6a 20x2,0
v, M/c [Ap,la/m| v,m/c |Ap,lla v,M/c [Ap,la/m| v,m/c |Ap,lla

0,005 0,044 8 0,025 3 0,044 35 0,025 il
0,01 0,088 16 0,05 5 0,088 70 0,05 22
0,015 0,133 24 0,07 8 0,133 105 0,07 33
0,02 0,177 57 0,1 10 0,177 140 0,1 44
0,025 0,221 85 0,124 22 0,221 175 0,124 55
0,03 0,266 117 0,149 30 0,266 209 0,149 66
0,035 0,31 153 0,174 39 0,31 245 0,174 77
0,04 0,354 193 0,199 49 0,354 280 0,199 89
0,045 0,398 237 0,224 61 0,398 315 0,224 100
0,05 0,442 285 0,249 73 0,442 350 0,249 111
0,055 0,487 337 0,274 86 0,487 384 0,274 122
06 0,531 393 0,299 100 0,531 420 0,299 132
0,065 0,575 452 0,323 115 0,575 454 0,323 144
0,07 0,619 514 0,348 131 0,619 489 0,348 154
0,075 0,663 580 0,373 148 0,663 892 0,373 166
0,08 0,708 649 0,398 166 0,708 999 0,398 177
0,085 0,752 722 0,423 184 0,752 1M 0,423 188
0,09 0,796 798 0,448 204 0,796 1228 0,448 199
0,095 0,84 877 0,472 224 0,84 1350 0,472 210
0,1 0,884 960 0,498 244 0,884 1477 0,498 377
0,105 0,929 1045 0,522 267 0,929 1608 0,522 410
0,11 0,973 1134 0,547 289 0,973 1745 0,547 445
0,115 1,02 1226 0,572 312 1,02 1886 0,572 481
0,12 - - 0,597 337 — - 0,597 518
0,125 — — 0,622 362 - - 0,622 556
0,13 - - 0,647 387 - - 0,647 596
0,135 - - 0,672 14 - - 0,672 637
0,14 - — 0,696 441 — - 0,696 679
0,145 - - 0,722 469 — - 0,722 721
0,15 — — 0,746 497 — — 0,746 766
0,155 - - 0,77 527 - - 0,771 811
0,16 - - 0,796 557 - - 0,796 857
0,165 - - 0,821 588 — - 0,821 905
0,17 — - 0,846 619 — - 0,846 953
0,175 — - 0,871 651 - - 0,871 1003
0,18 - - 0,896 685 - - 0,896 1053
0,185 - - 0,92 718 — - 0,92 1105
0,19 - - 0,945 752 — - 0,945 1158
0,195 - — 0,97 787 — — 0,97 1212
0,2 - - 0,995 823 - - 0,995 1267
0,205 - - 1,02 859 - - 1,02 1323

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA ﬁ




H NPUNOXEHNA

KOJINMEKTOPbBI 1 KOJITEKTOPHbIE BJTOKW VALTEC
cku3, Momenb Bbixogb! VTc.709 (PE-X; PE-RT) VTC(.Q\(/)Er\?lﬁ)GSS
! ! 1/2"HP VTc.710; VTc.712 (MN);
1M, D nogkIiodeHns, OUTUHIM K DOHLLITEIHb! 2,3,4 Lonve VTC 71 (mens): VTc.130
Lar BbIXOA40B Kon-Bo | Pa3smep [N NPUCOeaNHEHNS P VTc.570.N y VTo.708.K (JFJ;PR') (115 Mmm)
NaTyHHBIN C perynmnpy- p./Vs.
IOLLMMY BEHTUNAMY AN
netenbnogaqu, 3/4",
VTc.709 (PE-X; PE-RT) VTc.IV130.0635 war 45 mm
234 1/2"HP VTc.710; VTc.712 (MM); (200 mm)
VTC500.N o KOHyC VTc.711 (mMenp); VTc.130
o VTp.708.K (PPR) (115 Mm)
natyHHbIn, 3/4",17;
war 36 Mm
VT.<1/$124(2PS-(>§/;|;_EF-)RT) VTc.IV130.0635
VT.4410 (PE-X; PE-RT) 2,34 ejngc',*:yC VT.4430 (menb) V(TZCO ?3%“'4)2
. VT.4420 (M) VTc.IV130.0635 VTc.570.NE VTp.708.E (PPR) (T5nn)
2,3,4 3/4"HP VT.4430 (menp) (200 mm) NaTyHHbIN, C perynmpy- VTc.712.NE)
VTc.500.NE BpOKOHYC VTp.708.E (PPR) XE&% IOLLVIMI BEHTINAMA AN
naTyHHbIN, 1"; war 40 MM VTc.712.NE netenb nopiaum, 3/4",
war 45 mm
VTm'Z%EnMs”OT]?(F,’\Elhﬁ)PE'RT) VTc.IV130.0635
2,3,4 | 1/28p VTp.701 (PPR) (200 ) VT 709 (pex; pegr) | VTCIVI30.0635
VTC.?SO.N" i VTi.901 (H/X) (15 .MM) 23 1/2"HP VTc.710; VTc.712 (MN); VTc130
natyHHbIn, 3 /47 1, ' KOHYC VTc. 711 (Menp); (115'MM)
war 36 MM VTc.580.N VTp.708.K (PPR)
NaTyHHbIN C OTCEKAIOLL-
MU KpaHamu; 17,
war 36 Mm
\Tc.709 (PE-X; PE-RT) VTC(%ESA'S)QS
1/2"HP VTc.710; VTc.712 (MM);
2,3,4 . VTc.130
VTc560.N KOHyC VTc.711 (Meab); VTp.708 K _
¢ (PPR) (115 Mm) VT.4410 (PE-X; PE-RT)
NaTyHHbBIN C perynupy- VTc.IV130.0635
3/4"HP VT.4420 (MNT) (200 M)
oMY BeHTURAMM AN 2,3 | cppokonve VT.4430 (menb) VTc.130
netenb o6pa3Té<v1, 3/4% 1, VTC580.NE p Y VTp.708.E (PPR) s
Lo My NaTYHHbI, C OTCEKaIOLW- VTC712.NE
MW KpaHamu, 3/4"; 1", war
40 MM
VI-gam 4(ng(>§/| ;%RT) VTcIV130.0635
2,3,4 | /4P VT 4430 (viefb) (200 ) VT.4410 (PE-X; PE-RT)
VTc.560.NE EBPOKOHYC VTp.708.E (PPR) (\gg'ﬁo) 3/4HP VT.4420 (MMT)
NaTyHHbIA C peryampy- VTc.712.NE MM 2410 | ol oromve VT.4430 (menp) VTC.130.INX
IOLLMMW BEHTUNAMW 419 VTc.505.55 P Y VTp.708.E (PPR)
neTens obpatku, 17, 113 Hep>kaBeloLLeN cTanu, VTc.712.NE
war 40 MM 1", war 50 Mm
BOAAHOW TENNbINA MNOA. MPOEKTUPOBAHUE, MOHTAX, HACTPOMKA ﬂ



VTm.202; VTm.222

3/4"HP

VT.4410 (PE-X; PE-RT)
VT.4420 (MINT)

6noK 13 HepxaBsetoLLen
CTanu, C TepMocTaTmye-
CKUMM 1 BanaHcMpoBoY-
HbIMW KnanaHamu, 17,
war 50 Mmm

2+10 (17) | 1/2"HP (1) (MMT;PE-X; PE-RT)
4+7 3/4"HP VTm.302 (MMT) VTc.130.INX
VTc.510.55 (2 | a2 VTp.702 (PPR)
13 Hep>KaBetoLLen cTanu, VTi.902 (H/X)
1",11/2", war 100 mm
VTm.202; VTm.222
(MMT;PE-X; PE-RT)
4,5,6 1/2" HP VTm.302 (MMT) VLCJSgg;';X
VTc.510.BS VTp.702 (PPR) :
113 YrnepoamcTou ctanu, VTi.902 (H/X)
1"; war 100 mm
VT.4410 (PE-X; PE-RT)
3/4°Hp VT.4420 (MMT)
3+10 eBPOKOHYC VT.4430 (megb) VTc.IV130.0635
VTp.708.E (PPR)
VTc.582.EMNX VTc.712.NE
OnOK 13 HepXKaBeloLLEen
cTanu, C TepMocTaTu-
YeCKUMM KnanaHamu 1
pacxogomepamu 1°,
war 50 mm
VT.4410 (PE-X; PE-RT)
3:10 | /4P V14430 (( MHT)) VTc.IV130.0635
' €BPOKOHYC : MenL ¢ :
VTp.708.E (PPR)
VTc.584.EMNX VTc.712.NE

H NPUNOXEHNA

2512 | e VT.4430 (menp) VTc.IV130.0650
POKOHY VTp.708.E (PPR)
VTc.712.NE
VTc.586.EMNX
©OnoK 13 HepxKaBetoLLen
CTann, C TepMoCTaTn-
HYeCckKMMU KJlanaHaM
pacxofomepamu 1,
war 50 Mmm
VT.4410 (PE-X; PE-RT)
. VT.4420 (MMT)
3:10 e;/ng': . VT.4430 (venp) VTC.130.IN
POKOHY VTp.708.E (PPR)
VTc.712.NE
VTc.588.EMNX
00K 13 HepyKaBetoLLen
CTann, c TepMocTaTmn4e-
CKUMU N 6anchv1posoq—
HbIMM KNanaHamu, 17,
war 50 mm
VT.4410 (PE-X; PE-RT)
. VT.4420 (MT)
3410 e;p/jK('j: . VT.4430 (menp) VTC130.IN
Y VTp.708.E (PPR)
VTc.712.NE
VTc.589.EMNX

ONoK 13 HepxKaBetoLLel
CTanu, C TepMocTaTm-
4ecKMMU KnanaHamu v
pacxogomepamu, 17,
war 50 mm

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA ﬁ




VT.4410 (PE-X; PE-RT)
VT.4420 (MT)

KOJITEKTOPHBIE LLUKA®bI VALTEC

TPOWHWK KONNEKTOPHbIN
PPR c oTcekatoLmmm
KpaHamu, DN4O, war

54 mm

VT.4420 (MMT)

VT.4430 (mepp)

VTp.708.E (PPR)
VTc.712.NE

. 3/4"HP VTc.
3+12 VT.4430 (Menb)
©BPOKOHYC VTp.708.E (PPR) 1V130.0650
VTc.594.EMNX VTc.712.NE
NaTyHHbIA 610K,
C TepMOCTaTUYECKUMN
1 6anaHCMpPOBOYHbLIMMU
KnanaHamm, 1",
war 50 Mm
VT.4410 (PE-X; PE-RT)
" VT.4420 (MNT)
3+12 es/ngHP C VT.4430 (mens) IV13\6T8650
pokoHy VTp.708.E (PPR) :
VTc.596.EMNX VTc.712.NE
NaTyHHbIA OM0K,
C TepMOCTaTUYECKUMN
KnarnaHaMu 1 pacxofo-
Mepamu, 1", war 50 mm
05 KoHyca VTc.709
(PE-X; PE-RT)
VTc.710; VTc.712 (MM);
" VTc.711 (Menp);
1/ Hp VTp.708.K (PPR)
3 4..3"_'P ANS eBpokoHyca VT.4410 RUS.833
EBPOKOHYC (PE-X; PE-RT)
poKory VT.4420 (MMT)
TpOl?IHVII:II-(rC’))J:IT'Ii?(TOprIﬁ VT.4430 (menp)
VTp.708.E (PPR)
PPR, DN4O, war 54 mm VTc.712.NE
onq KoHyca VTc.709
(PE-X; PE-RT)
VTc.710; VTc.712 (MN);
" VTc.711 (Meap);
172’ HP VTp.708.K (PPR)
3/4"¥—|P [0J19 eBPOKOHyca RUS.833
VTp.781 BPOKOHYC VT.4410 (PE-X; PE-RT)

SCKu3 Mapka BbicoTta rny6uHa LnpwnHa
VTc.540 BctpavBaembii wkad
LLIPB-1 670+760 125+195 494
LLPB-2 670+760 125+195 594
LLIPB-3 670+760 125+195 744
LLIPB-4 670+760 125+195 894
LLIPB-5 670+760 125+195 1044
LLIPB-6 670+760 125+195 1194
LLIPB-7 670+760 125+195 1344
VTc.541 MpuctpamsaemMbin Wwikad rnyorHon 120 mm
LLIPH-1 650+691 120 454
LLPH-2 650+691 120 554
LLIPH-3 650691 120 704
LLPH-4 650+691 120 854
LLIPH-5 650+691 120 1004
LLIPH-6 650+691 120 1154
LLPH-7 650+691 120 1304
VTc.541.D MpuctpanBaembii wkad raybrHon 135 MM
LLIPHT-3 650+691 135 704
LLIPHT -4 651+691 135 854
LLIPHI-5 651+691 135 1004
LLIPHI-6 651+691 135 154
LLPHT-7 651+691 135 1304
VTc.541.U Mpuctpansaemblii wkad ranydbmuHom 180 mm
LLIPHY-3 650+691 180 704
LLIPHY-4 650+691 180 854
LLIPHY-5 650+691 180 1004
LLIPHY-6 650+691 180 1154
LLIPHY-7 650+691 180 1304

H NPUNOXEHNA

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H




5.

1IP-1 1IP-2

TABITNLUA NOLABOPA KOJITEKTOPHbIX LLIKA®OB VALTEC

1IP-3

COCTAB HACOCHO-CMECUTEJTBHOT O Y3JTA VT.COMBI

1 1
~ 2 0 7 T~
\ 77 \
m— %'m 5—
/ (/ 12—
1
10/ —"B
1 9\ -1 9 1b
T26— —>™m
5—
\\1a 4
A 4 ——
8 10 5 > 1J -~

JnemeHThbl y3na

TennomexaHn4eckme cxembl y3nos

TepmocCTaTU4eCKNIN perynvpy-
IOLLMI KNanaH C XXnaKOCTHOM
Tepmoronoskon VT.3071n
BbIHOCHbBIM MOTPY>XXHbIM TEPMO-
YyBCTBUTENbHbIM 311EMEHTOM.
Tonbko ans y3na VT.Combi

PerynmpoBaHu1e NoToKa TEMIOHOCUTENS, MOCTYMNalo-
LLLero 13 NepBUYHOrO KOHTYPa B 3aBUCUMOCTY

OT TEeMMEepPaATypbl TEMIOHOCUTENS Ha BbIXOLE

N3 CMECUTENBbHOrO y3na. Tpebyemas Temnepatypa
YCTaHaBIMBAETCS TePMOro/I0BKOM

TepmocCTaTU4eCKnn peryanpyto-
LMK KNanaH C 3n1eKTpoTepMuye-
CKVIM aHanoroBbIM CEpBOMNPUBO-
nom VT.TE3041. TonbKo 4715 y3na
VT.Combi.S. 180M

PerynnposaHue notoka TennoHocuTens no KoMaHaam
KoHTposnepa (pekomergyetcs VT.K300).
KoHTponnep dopmupyeT ynpasnsiowmm curHan

B 3aBMCVMOCTM OT MOKa3aHUM AaT4imka Hapy>KHOW
TemnepaTypbl U AaT4nka TeMnepaTypbl
TennoHocuTens. KoHTposiiep v AaT4vkuy TeMnepatypbl
B KOMIIIEKT OCTaBKU He BXOAST

chhARRaling

FEEETEITES i

Morpy>KHOM TepMOYYBCTBUTESb -

CDVIKCI/IpyeT TeKyllee 3Ha4eHne TeMnepatypbl
Ha BbIXO[e N3 CMeCUTENBbHOTO Yy3Jla C nepep,aqelh

7l
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NPUNOXEHNA

111P-6

1a | HbIV 3NeMeHT. _
. MMNyfbCa K TepMOrofoBke (703, 1) No KanunaspHon
Tonbko ans y3na VT.Combi -
MUMMYNbCHOW TpybKe (r103. 1b)
Morpy>xHom Aatymk TemnepaTtypbl | DUKCMPYeET Tekyllee 3Ha4eHVe TeMnepaTypbl
114 |TennoHocurens. Ha BbIXOAe 13 CMeCcUTeNIbHOrO y3/1a C nepenaden

" | Tonbko ang ysna [aHHbIX KOTPOMepy No NPOBOAHOM AMHUW. JaT4imk
VT.Combi.S. 180M BXOAMT B KOMIIEKT MoCTaBku KOHTposunepa VT.K300.
KanunnapHas nmnynbcHas CBsi3blBaeT MeX/Y COOOM XUAKOCTHYIO TEPMO-

1b | TpybKa TepMOCTaTMHECKOrO Y3Na. | ronoBKy (7703. 1) 1 NOTPY>KHOM TEPMOYYBCTBUTENb -

Tonbko ans y3na VT.Combi

HbIV 3n1emeHT (r103. 1a)

1.1.c

KoHTtposnnep VT.K300.
TosnbKo 4715 y3na
VT.Combi.S. 180M

KoHTposnnep ynpasnseT cepsonpueoiom ( 7.7.).no
3ajaHHOMYy nonb3oBaTtenem rpaduky, B 3aBUCUMOCTH
OT NOKa3aHW faT4MKa TemnepaTypbl TeNNOHOCUTENS
(no3. 1.1.a) v pat4mka TeMnepaTypbl HapyXKHOro
Bo3fyxa (no3. 1.1.d). KoHTponnep nprobpertaercs
OTAE/TbHO.

BOJASAHOW TEMN

bI/ MOJ1. MPOEKTVPOBAHUE, MOHTAX, HACTPOMKA



1.1.d

Tonbko 45 y3na
VT.Combi.S. 180M

JaT4mK Hapy>XHOWM TemnepaTypsbl.

YCTaHaBNMBAETCA Ha CEBEPHOW CTOPOHE 3aHNs
(>kenaTenbHO) BHe 30Hbl BO3AENCTBUS MPSMbIX COM-
HeuHbIX Tyyel. MokasaHus aaT4mnka obpabatbiBaloTcs
KOHTPONNEPOM A8 KOPPEKTUPOBKYM TemnepaTypsbl
TennoHoOCUTENs B COOTBETCTBUM C 334aHHbIM MOSib-
30BaTenem rpadukom. Jarymk BXOAUT B KOMIIEKT
rnocraBku KoHTposaepa VT.K300.

3anopHbIv kNanaH NepBrYHOro

MepekpbIBAeT Pacxof TENIOHOCUTENS, BO3BPALLAEMO-
ro B NepBUYHbIA KOHTYp (r103. 12). [na yrpasneHns

BanaHcMpoBOYHbIN KnanaH
BTOPUYHOrO KOHTYpa

3a[a6T COOTHOLLIEHWE MEXAY KONMYeCTBaMM
TENNOHOCKTENS, NMOCTYMAIOLLEro 13 06paTHON NMHUM
BTOPUYHOTO KOHTYPA W NPSMOW JIMHWM NEPBUYHOTO
KOHTypa. OT HaCTPOEYHOTO 3Ha4eHws K, 3Toro knana-
Ha 1 YCTAHOBNEHHOO CKOPOCTHOTO PexmMa Hacoca
(103. 3) 3aBUCUT TENNOBAA MOLLHOCTb CMECUTENBHOTO
y3na. PerynvpoBka kiarnaHa oCyLLeCTBASETCS LeCT -
rpaHHbIM Kito4om (SW 10)

Hacoc UMpKyNALMOHHBIN

ObecrnevnBaeT LUMPKYSLMIO TENOHOCUTENS BO BTO-
PVYHOM KOHTYpe. HakuaHble raviki Hacoca (G 1 1/2")
06C/TYKMBAKOTCS POXKKOBBIM M PA3BOAHBIM KITIOHYOM
(SW 50). Hacoc nprobpetaetcs oTaebHO

Tvnb3a pesbbosas G1/2"

L151 MOrPY>KHOrO TEPMOYYBCTBU-
TeNbHOTO 3N1eMeHTa W AaT4MKa
Temnepatypbl

TMnb3a MOXeT ObITb NepecTaBnieHa B rHe3no (1o3.
4a). B 3ToM ciydae ocBoboamBLLIeecs rHe3no nmbo
rNyLmMTCs Npobkowr, NMBO MCNoNb3yeTcs ANs yCTaHOB-
KV NpefoxpaHUTenbHOro Tepmoctata (JononHuTenb-
Has OrLusI), OTKIIOHAIOLLEro LIMPKYNALMOHHBIN HacoC
(M03. 3) Npu NpeBbILLEHN MaKCUMalbHO AOMYCTL-
MoV TemnepaTypbl. M1b3a UMeEeT BUHT, C MOMOLLbIO
KOTOPOro PUKCMPYETCS NMONOXKEHME AaTHMKa

VI TEPMOYYBCTBUTENBHOTO AIeMeHTa. [11b3a
06CTYKMBAETCS POXKKOBBIM WM PA3BOLAHBIM KITOHYOM
(SW 22). [ins eykcupyrolLero BUHTa Tpebyercs Le-
CTUrPaHHbIN Kiltod SW 2

43

IHe3po G1/2" ans rvnb3bl
(r103. 4) nnu NpeaoxpaHnTeNb-
HOro TepMocTaTa

THe340 NocTaBnseTcs 3arnyLeHHbIM pe3bboBoi
npobkon. Mpn HEOBXOAMMOCTV MOXKET UCMOMb30-
BaTbCA ANA rvnb3bl (103, 4) Ny NpeaoxpaHnTeNbHO-
ro Tepmoctarta (4onosHUTeIbHas OrLKs), OTKIIoHAlo-
LLEero LMpKySLUMOHHbI Hacoc (r103. 3).

TepMoMeTp MnorpyxHom
(D-41MM) C ThINbHBIM MNOAKMO-
YeHvem

VHOVKaums TEKYLLEro 3Ha4eHnd teMrnepartypbl Tern10-
HOCUTEenNd Ha BXoe B CMecuUTeNbHbIN y3en, BTopun4-
HOM KOHTYpPe 1 Ha BbIXo4e 13 CMeCUTENTIbHOTIO y3ia

5a

Tvne3a pesbbosas G 3/8" ansa
MOrPY>XHOro TepMoMeTpa

B rmnb3y BCTaBAAETCS NOrPy>XHOM TEPMOMETP.

B komMnnekT noctaskin VT.Combi BxoasT 3 Tepmome-
Tpa, VT.Combi.S — 2 TepmomeTpa. M1/1b3a 06Cyxm-
BaETCs POXKOBbLIM WJITN pa3BOLAHbIM KITIOHOM (SW17)

MepenyckHow knanaH

ObecrneyrBaeT NOCTOSHCTBO PACX0La TeNIoOHOCUTENS
BO BTOPUYHOM KOHTYPE, HE3aBUCUMO OT PYyYHOW MIN
aBTOMaTU4eCKOW PErynMpoBKM MeTeNb TEMOro nona.
Mpw NPeBbILLEHMN HACTPOEYHOTO 3HAYEHMS Nepenasa
LLaBNeHUI, KNnanaH neperyckaeT 4acTb NOTOKa

B Ganac (ro3. 13), NpenoxpaHss Hacoc oT paboTbl
Ha «3aKpbITYIO 33BUXKY».

Hactpovika Ha Tpebyemoe 3HaqeHue nepenana Aasre-
HWU OCYLLIECTBISIETCS C MOMOLLIBIO M71aCTYKOBOU PYyYKM

8
KOHTypa Heobxoammo cHaTb 3armyiky (SW 22). YrpasneHne
OCYLLIECTBISETCS LIECTUMPaHHBIM KiTlodom (SW'5).
ABTOMaTUYeCkoe OTBeAeHVe BO3AyXa M ra3oB
- _ | 13 cucteMbl. Bo3ayxooTBOAUYMK EMOHTUPYeTCS
ABTOMaTNYeCKMA NOMNNaBKOBbIN Y. ATIKA Py
9 p Y MOHTMPYETCS POXKOBBIM VI Pa3BOAHBIM KITIOHOM
BO3ayxooTBoA4MK G1/2
(SW 30). Mpw 3aMonHeHn CUCTeMbI BO3/yXOOTBOA -
YUK JOIKEH ObITb 3aKPbIT
OnoposHeHMe 1 3anofHeHve TENNOHOCUTENEM
BTOPWYHOrO KOHTYpa. K knanaHy MoxeT npucoeim-
_ - HATbCA rMOKas MoABOLKA C HAKMAHOW ralikon, nMeto-
MOBOPOTHBIN APEHAXHbIN _ "
10 " _ . | Wem pe3bby G 3/4". KnanaH OTKpbIBaeTCs C MOMOLLbIO
knanax G1/2" ¢ 3arnywkon G3/4
MPOpUILHOIO KIoYa, MMEIOLLerocsi Ha 3ariyLuKe
MoHTMpyeTcs KnanaH C MOMOLLbIO POXKOBOIO
Wm pazsoaHoro kida (SW25)
LLlapoBow knanaH
OTKfloYeHWe Hacoca ANs 00CYXXKMBAHNS MU 3aMeHbl.
1 KnanaHbl OTKPbIBAIOTCA 1 3aKPbIBAIOTCS C [TOMOLLbIO
ecturpaHHoro kmo4a (SW 6) v otsépTku
C MIOCKMM LUANLEM
Bo3BpallaeT TeNNOHOCUTENb B MEPBUYHbIN KOHTYP
12 | O6patHbIn Tpybonposog (D 15x1) | [MprcoenuHeH K y31y ¢ MOMOLLbIO ABYX HAKMAHbIX
raek G3/4" (SW 30)
Mopfep>aHue LMPKYNSLMmM BO BTOPUYHOM KOHTYpe,
HE3aBMCKMMO OT MOTPEOHOCT B TEMIOHOCUTESNE KOHTY-
13 | MepenyckHom Bannac pamu Ténnoro nona. [pucoenmHeH K y3my ¢ MoMOLLbIO
yronbHuka G1/2"x3/4" (H-B) 1 HakvaHovi rarikv
G3/4" (SW 30)
MpucoeavHeHvie NoAaloLLIErO
T1 | TpybonpoBoaa nepemMYHOrO G1"(B)
KOHTYpa
T2 MpucoeavHeHne obpaTHOro Tpy- G 1 (B)
6onpoBofa NepBMNYHOTrO KOHTYPa
MpucoeanHeHve NOAaIOLLIETO CoefnHeHNe C KONNeKTOPHbIM BIOKOM OCyLLIeCTBAS-
™ TpyboNpoBoOAa UK KOMINEKTopa | eTcs C NoMoLWbio cABoeHHoro Hunnens VT.0606 G
BTOPUYHOTO KOHTYpa (KOHTYypa 1" (H). MoHTax npon3BoamTCs POXXKOBBIM KITIOHYOM
Ténsoro nona) VT.AC671 (SW41)
MpucoeamHeHne 0bpaTHOro CoefiIMHeHVe C KONNEKTOPHbLIM BIIOKOM OCYLLECTBASETCS
1 Tpybonposoaa 1 KosnekTopa  |C NoMoLLblo ¢ABoeHHOro Hunnens VT.0606 G 1" (H).

BTOPWYHOTO KOHTYpa (KOHTypa
Ténsoro nona)

MOHTax npou3BOAMNTCS POXKOBBLIM Kiltodom VT.AC671
(Sw41)

NPUNOXEHNA

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA
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Mpobka naTpybka ans ycra-
HOBKM MOTPY>HOro TepMOMe -
Tpa G1/2"

YHUDULMPOBAHHbIV LLIECTVMXOL0BOM ONok (103. 1) nmeet
naTpybKM Ans yCTaHOBKM MOrPY3KHbIX TEPMOMETPOB,
KOTOpble UCMOSb3YIOTCS B 3aBUCMMOCTYM OT Pacronoxe-
Hus Bnoka (npaBoe, NeBoe, BepxHee, HUXHee). Heunc-
noMb30BaHHbIE NaTPYOKM NepekpbIThl NPodKamu

7. COCTAB HACOCHO-CMECUTEJTbHOTO Y3/1A VT.DUAL
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SnemeHTbI Y3108 TennomexaHu4eckas cxema ysna
Mos. HavmeHoBaHWe snemeHTa DyHKUMSA SnemMeHTa
1 | WectmxopoBown 6nok-coeamn- | BknoyaeT B cebs WapoBom KpaH, NaTpyokmn ans npucoe-
HUTenb (2 Wr..) [OVIHEeHWs KONNeKTopoB, Hacoca, MaHOMETPOB, TepMOCTa-
TOB, AaTYMKOB 1 BO3[YXOOTBOAYMKA
2 | LapoBow knanaH OTKIloYeHne Hacoca AN 00CYXKMNBAHWA UM 3aMEHBI.
KnanaHbl OTKPbIBAIOTCS 11 3aKPbIBAIOTCS C TOMOLLbIO
LecturpaHHoro kioya (SW 6) v otBEPTKM C MIOCKUM
LnnLem
3 |MonycroH c HakMaHow rankon | MpucoeamHerve konnektopos G 1" (HP)
4 | Npobka pe3bbosas 3/8" 3arnywaet pe3b00BoO NaTPYOOK, KOTOPbIN MOXET UC-
noJsib30BaTbCA AJ19 YCTAHOBKM CNIMBHOIO KnanaHa 3 /8"

5 | Tepmoctat npepoxpaHu- OTKII0YaeT HacoC B CIly4ae NpeBbILLeHUS HaCTPOEYHOro
TenbHbIV, HACTPaNBaeMbIn, 3HaYeHWs TemnepaTypbl TEMNOHOCUTENS
Morpy>KHom
lavika HaknaHaa G 11/2" [lna npucoedmnHeHna Hacoca

7 | TepmomeTp nOrpy>KHoOM NHAMKaums TekyLlero 3Ha4eHusa TeMnepaTypbl TENOHO-
(D-41MM) C TbiINbHBIM MOAKIIO- | CUTENS Ha BXOAE B NMOLAIOLLMIN KONNEKTOp
YeHnem

8 | Hacoc umpKynsiuMoHHbIN ObecnevnBaeT UMPKySLMIO TENOHOCUTENS BO BTOPUY-

HOM KOHTYpe (nprobpeTtaeTcs oTaensHo). HakuaHble
ravikv Hacoca (G 1 1/2") 0bCyXmnBatoTCs POXKOBbIM
Vv pazBoaHbIM Kiodom (SW 50)

9 | Bo3gyxooTBOAYMK PyHHOM s py4HOro Bbinycka BO3Ayxa 1 rasos
(kpaH MaeBckoro) 3/8"

10 | Twnb3a pe3bbosas G1/2" ans | B runb3y BCTaBASETCA TEPMOYYBCTBUTENbHbIV 31E€MEHT
NOrpy>HoOro TepMo4yBCTBU - (ro3. 17) TepmocTaT4eckom ronosku (1o3.15). Tunb3a
TeNbHOro 371eMeHTa MMeeT BUHT, C MOMOLLbIO KOTOPOro huKcMpyeTcs

nonoxeHve fgat4nka. [1b3a 00CyKNBaeTCs POXKOBbLIM

Wv pazeoaHbIM Kmodom (SW 22). [ins ¢mkcupyroLero

BUHTa TpebyeTcs LecTUrpaHHbIA kimod SW 2
NMPUNOXEHUSA

12 | LUHyp anekTponuTaHus [na nogknioyYeHns Hacoca K anekTpocety 220 B 50 Iy,
13 | KnemmHas kopobka B KopobKe coefMHAITCA 3NEKTPONPOBOAA OT Npefoxpa-
HWUTENbHOrO TepMOCTaTa U Hacoca. Cxema MoAKIOYEHUS:
14 | XoMyT KpenexHnbin [lns kpenneHus KNeEMMHOIM KOPOOKM K LLIECTUXOLOBOMY
Onoky-coefMHUTENIO
15 | lonoska TepmocTaTudeckas Perynupyet nogady nepB14YHOro TennoHOCUTENS B 33BN -
KMOKOCTHas CUMOCTW OT TeMMNepaTypbl Ha BbIXOAE 3 CMECUTENBHOMO
y3na. Tpebyemas TemnepaTypa BbICTaBNAETCS BPYHHYIO
16 | KanunnspHas nmMnynbcHas CBA3blBaeT Mexay coboM XMAKOCTHYIO TEPMOTONOBKY
TpyOKa TepMOCTaTN4eCKoro (r03. 15) 1 € TepMOYyBCTBUTENbHbIN 3nemMeHT (103, 17)
y3na
17 | TepMoYyBCTBUTENBHbIN M- DuKCMpyeT MrHOBEHHOE 3HaYeH e TemMnepaTypbl
MEHT TepPMOrOfIOBKM Ha BbIXOAe U3 CMeCUTENbHOrO y3na C nepefaden
MMMNyfbca K TepMoronoske (703. 15) No KanunspHoOM
MMNybCHOW TpyOKe (103. 16)
18 | KnanaH TpéxxonoBow TepMo- | Perynnpyet nogady nepBUHHOrO TeNNOHOCUTENA
CTaTU4ecKum (nopmec) 3a CHET BO3AENCTBUS TEPMOrONTOBKM.
19 | Hunnenb cABOEHHbIN [na npucoepanHeHns konnektopa. CoeguHeHuve
VT.0606 G 1" (H) OCYLUECTB/ISETCS C MOMOLLbIO [IBYX POXKOBbIX KITOYEL
(SW41)
20 | bamnac nepenyckHom MpwY NepekpbITUN KONNEKTOPHbBIX KOHTYPOB NepenyckaeT
TEMNOHOCUTENb 13 NMOAAIOLLErO KOMNeKTopa kK 00paTHO-
My. Mpu BbIKNOYEHNM HacoCa 0becneqnBaeT LMpKyns-
LMIO TEMJIOHOCKTENS B NEPBUYHOM KOHTYpe
21 | HakmaHas rarika (c 06xumm- [lns KpenneHns nepenyckHoro Gannaca k TPEXXOL0BOMY
HbIM KOJSTbLIOM) KpenieHust KnanaHy
nepenyckHoro 6annaca G 1/2"
22 | TPOMHUK CO BCTPOEHHbIM 6a- | MeeT naTpybkun G 17(B-B) ans npucoeamHeHns
NAHCMPOBOYHbIM Kf1anaHoMm K NePBUYHOMY KOHTYPY W KONNeKTopy
23 | KnanaH 6anaHCc1poBOYHbIN Perynupyet nepenag, fasneHns Mexay nofatoLwmm

nepenyckHOro KOHTypa

11 0BPaATHBLIM KOJNIEKTOPOM B PEXMME NEPEKPBITUS
KOHTYpPOB Ténnoro nona. s peryniposkiu He0bXo[1MMo
cHaTb 3arnyuky (SW 22). PeryimpoBka ocyLecTsaseTcs
LecTurpaHHbIM Kmo4om (SW'5)

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA




COCTAB HACOCHO-CMECUTEJTIBHOTO Y3JTA VT.VALMIX
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SnemMeHTbl y3na TennomexaHnyeckas cxema y3na
Mos. HavimeHoBaHWe snemeHTa DyHKUMSA SNeMeHTa
_ PerynunpoBaHe NoToka TenfoHOCUTeNs, MOCTYNaloLLEero
TepMocCTaTUHeCcKNIN perynmpy-
1 oLVt KnanaH 113 NePBUYHOIO KOHTYpPa B 3aBMCMMOCTY OT TemnepaTypsbl
TENIOHOCUTENS Ha BbIXOAE M3 CMeCUTENbHOrO y3na
KunpakocTHas TepMOronoska
YnpaBneHue TepMocTaTUieckm knanaHom (r1o3. 1) no
VT.3011 C BLIHOCHBIM MOrPY>X-
2 TemnepaType CMeLLaHHOro TennoHocuTtens. Tpebyemas
HbIM TEPMOYYBCTBUTEIbHBIM
TemnepaTtypa yCTaHaB/IMBAETCA 10 LLKae TePMOroI0BKM
3NeMEeHTOM
3aaeT COOTHOLLEHME MEXAY KOM4eCTBaMu TeMIoHO-
cuTeNs, MOCTynatoLWwero 13 0bpaTHOM TNHUM BTOPUHHOTO
3 banaHcMpoBOYHBbIM KNanaH KOHTYpa 1 MPAMOW IVHNI NePBUYHOIO KOHTYpa.
BTOPWYHOIO KOHTYpa OT HacTpoeyHoro 3HadeHns K | 3Toro knanaHa u ycra-
HOBJIEHHOMO CKOPOCTHOIO pexu1Ma Hacoca (r103. 9)
3aBMUCUT TEMIOBas MOLHOCTb CMECUTENTIbHOTO y3na
4 BanaHcMpoBoYHbIM knanaH Perynupyet pacxof, TeNNOHOCUTENS, BO3BPAaLLaemMoro
NepBUYHOIO KOHTYPa B NEPBUYHbIV KOHTYP.
5 TepMOMeTp NOrpy>xHoOM C NHAMKaLmMs TekyLLEero 3Ha4eHns TeMnepaTypbl CMeLLaH-
ThINIbHbIM MOAKIIIOYEHNEM HOro TENNOHOCUTENS Ha NoJaye B TENMbIA MOn
- " OnopoXHeHe 1 3aNofIHeHWe TeNNOHOCUTENIeM BTOPUY-
[peHaxHbin kpaH G1/2" ¢
6 sarnywkon G3 /4" HOro KOHTypa. K KnanaHy MOXeT NpucoeanHATLCS rMbkast
Y NOABOLKA C HAKMAHOW rakow, NveloLLien pesbby G 3/4"
_ DuKcHpyeT TekyLLiee 3Ha4YeHNe TemnepaTypbl Ha BbIXOAe
Morpy><Hou TepMO4yBCTBM- Py yus epatyp A
7 - 13 CMecUTeNbHOrO y3Ma C nepefaden UMNybca K TepMo-
TeNbHbIV 3NeMeHT _ -
ronoske (7703. 2) No KanunnspHoM UMMNybCHORN TpyoKe.
8 | HakumgHble rankm G11/2 [na npucoepgmHeHns Hacoca VT.VRS.25
9 Hacoc LmpKynaumoHHbIN OBcnyXMBaeT BTOPUYHbIN KOHTYpP (Témnoro nona). Hacoc
VT.VRS25 onnHom 130 mm B KOMIIEKT MOCTaBKU y371a HEe BXOAUT
10 | Py4yHOM BO34YXOOTBOAYMK [ns BbiNyCKa BO3yxa U3 CMeCUTENIbHOrO y3na
NMPUNOXEHUSA

COCTAB HACOCHO-CMECUTEJTBHOT O Y3J1IA VT.TECHNOMIX
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SneMeHTbI y3na TennomexaHn4eckas cxema y3na
Mo3. HanmeHoBaHVe anemeHTa DyHKUMS SnemMeHTa
_ PerynunpoBaHve NoToka TennoHOCUTENs, MOCTYNAoLLEro
TepMOoCTaTNHeCKNI perynmpyto-
1 W KnanaK 113 NepPBUYHOrO KOHTYpPa B 3aBMCMMOCTM OT TeMnepaTy-
pbl TENNOHOCUTENS Ha BbIXOAE M3 CMECUTENbHOrO y3na
YnpasneHe TepMoCTaTUHecKmMM KnanaHom (ro3. 1)
KnpakocTHas TepMOronoska ¢
no TemnepaType CMeLLIaHHOro TenioHocuTens. Tpe-
2 | BBIHOCHBIM MOrPY>XHbIM TEPMO-
byemas TemMriepatypa yCTaHaBMBAETCS M0 LKane
YYBCTBUTENbHbIM 3IEMEHTOM
TepPMOronoBKu
3a[,3€T COOTHOLLEHME MeXAY KONMYeCTBaMU TeMoHO-
CuTens, NOCTynaloLLero 13 0bpaTHOM NMHUN BTOPUYHOTO
3 BanaHcMpoBoOYHbIM KnanaH KOHTYPa ¥ NPSAMOW NIMHMN NEPBUYHOIO KOHTYPA.
BTOPUYHOIO KOHTYpa OT HacTpoe4HOro 3HadeHus K, 3Toro knanaHa
1 YCTaHOBNEHHOMO CKOPOCTHOMO pexnmMa Hacoca (103. 9)
33aBUCUT TENIOBAS MOLLIHOCTb CMECUTENbHOIO Y3113
4 BanaHcMpoBoYHbIM KnanaH Perynupyet pacxop, TeNNOHOCUTENS, BO3BPALLAEMOro
nepBUYHOrO KOHTYpa B NepPBUYHbIA KOHTYP
- NHAavKaums TekyLLero 3Ha4eHna TemnepaTypbl,
TepMOMETP MOrpy>XHOW C Thiflb- Ankau yul patyp
5 noAaloLLerocs Ha y3es 13 cMcTeMbl U TENTIOHOCUTENS
HbIM NMOAKIIOYEHNEM .. _
Ha nogadye B TEMMbIV NON
- Onopo>HeHWe 1 3anonHeH1e TeNNoHOCUTeNeM BTOPUY-
[lpeHa>HbIn knanaH NoBOpoT-
6 - p - . | HOro KoHTypa. K KnanaHy MoXeT NpucoefnHATLCS rbKas
HbIn G1/2" ¢ 3arnywkon G3/4 _ _ .
NOABOLKA C HAKWAHOW rankon, Metowwen pe3bdy G 3 /4
. DuKCUpyeT TekyLLiee 3Ha4YeHNe TemnepaTypbl Ha BbIXO-
Morpy>HoM TepMOYYBCTBUTENb- z
7 ot SSeMaHT [le U3 CMeCUTENbHOrO y3na C nepeaaden MMnynbca K
TEPMOrONIOBKE 2 MO KaNUNSPHON MMMYTbCHOM TpyOKe.
8 | HakmaHble ravkn G11/2 [na npucoeamHeHns Hacoca VT.VRS.25
9 Hacoc umpKynsumMoHHbIN OBCyXMBaET BTOPUYHbBIN KOHTYpP (TENoro nona).
VT.VRS25 pnnHon 130 mm Hacoc B KOMMNEKT NOCTaBKu y3/1a He BXOANT
- MpenoTBpaLlaeT 0OpaTHYIO LUPKYIALMIO TENNOHOCUTE-
10 | ObpaTHbIN KnanaH pencTBpatl PaTHYIO LMPKYNIAL
NS NPW BbIKIIIOYEHHOM Hacoce
11 | Py4HOM BO3YXOOTBOAYMK YnaneHue Bo3ayxa 13 y3na

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA
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