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1. OBLLME CBEAEHWUS O TEMJbIX NOJIAX

1.1TMPEVMYLLIECTBA M HEOOCTATKN HAMOJIbHOITO OTOMNEHNA

BoasiHble TEMmble MoJibl MPOYHO BOLLMM B apCeHal MHXeHepHoro obopynoBaHMs
[oMa bnarofaps Co3haHuio MU MakCMManbHO KOMMOPTHOrO L1 YeNloBeKa 1 foMall-
HMX XXMBOTHbIX TEMMEPATYPHOro PeXmnMa No CPaBHEHMIO C MPUBLIYHLIM PALMATOPHbBIM
OTOMMEeHVEM.

PamvaTopHoe oTonneHve, nopfepxueas Tpebyemylo CpefdHiol0  Temnepaty-
py BO3[yXa B MOMeLLeHUN, JAET Aaneko He nheanbHoe pacnpedeneHvie Temnepatyp
Mo BbICOTE, Tak Kak OCHOBHas [ONs TEMnnoBOW 3Heprv pagmatopa nepenaertcs
B MOMELLEHME C MOMOLLbIO KOHBEKUMW. MpW 3TOM OCHOBHOW BOCXOAALMIA KOHBEKTUB-
HbI NOTOK COCPeloTONeH B NpUpaamaTopHo 3oHe. OH NepemeLLaeT BO3yX Mo NOTONKY
1 3aTeM HepPaBHOMEPHO pacnpefenseT HarpeTbi BO3AyX No 00bEMY NOMeLLEeHNs.

3oHa koMopTHOW TeMnepaTypsl (20-21 °C) npun 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 Np1noToNoYHbIA BO34YX NPOrpeBaeTcs
0o Temnepatypsl 23-24 °C.

MprMeHeHWe HaMOMbHOTO NYYUCTOrO OTOMMEeHUs MPUBOAMT K BepTMKanbHOMY
pacnpefeneHuio TeMnepatyp, 6nmskomy K ngeansHomy (cm. puc. 1.1.1).

HamonbHoe oToMneHVe He CO30AET TaKMX MOLLHbIX KOHBEKTMBHbLIX MOTOKOB,
Kak pagunaTopsbl, a TeM Honee — KOHBEKTOpPbI, Tak Kak TemrepaTtypa HarpeBaloLlen
MOBEPXHOCTU MOJIOB HAMHOIO HUXE, YeM Y TPaAMLMOHHbIX HarpeBaTtesbHbIX Npnbo-
poB. MpK 3TOM UMPKYAALUS 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 415 pa3MeLLeHs 3n1eMeHToB Mebenu 1 BHYTPeHHero yopaHcTea.

Kpome BOASHbIX TENSbIX MOMOB B HACTOsILLIEe BPEMS AOCTaTOYHO LWWMPOKO NMPUMEHS -
lOTCA W ANeKTpUYeckme Tenble Nosbl, KOTopble, C TOYKM 3peHNs MOHTaXa, MeHee Tpyao-
éMkuM. OfiHaKo cnefyeT UMeTb B BUILY, YTO OTOMJIEHWNE SMEKTPUYECTBOM — OAIHO U3 CaMblIX

JIOPOrvX B 3kCryataumm (cm. Tabnuuy 1.1.1).
Ta6nuua 1.1.1. CpaBHUTENbHas cTOMMOCTb 1 KBT TennoBow sHeprumn

Puc. 1.1.1. Fpacdukmn pacnpeaeneHns Temnepartypbl Mo BbICOTE NOMeELLLEHUSA

E OBLUME CBEAEHMS O TEMNbIX NOJIAX

NcTovHuk Tenna Llena Ha 1.09.2019 r. TennotBopHasn Crommoctb 1 kBT
B CaHkT-leTepbypre CNocoBHOCTb

[a3 NpUpoAHbIN 6,4 pyb./m? 9,3 kBt/™? 0,86 pyb./KkBT
[OpoBa 3,0 pyb./kr 4,2 kBT /kr 0,89 py6./KkBT
Mennetsbl 7 pyb./kr 4,7 kBT /KI 1,86 pyb./KBT
Yrornb 8 pyb./kr 7,5 kBT/Kkr 1,33 py6./kBT
CXKMXeHHbIN ra3 25 py6./xr 12,5 kBT/Kkr 2,5 py6./kBT
Consapka 40 py6./Kkr 11,9 kBt /KT 4,2 py6./kBT
DneKTpo3Heprus 3,5 py6./kBT 4 3,5 py6./kBT
LleHTpansbHoe 1835 py6./Tkan (1163kBT1/I'kan) 1,57 py6./kBT
oTonnexHne

lMpumeyvarme: KN4 rernnoreHepatopa npuHAT 80%.

Monb3ysck Tabnuuen 1.1.1 MOXHO BbIMUCAUTB, YTO B ycoBUsax CaHKT-TNeTepbypra,
roe oTtonuTenbHbIM nepwod npopomkaetrca 200 cyToK, BOASAHblE TEMAble MOSbI
niowanbio 100 M? C ypenbHbIM TenaoBbiM MOTOKOM 60 BT/M?, MOAKIIOYEHHbIE
K KOTNy Ha NPUPOLHOM rase, obonayTCa AelleBne SNeKTPUYeckmx nosioB Ha:

200x(3,5-0,86)x24x100x0,06=76 032 py0./ce30H.

Kpome Bcero mpoyero, anekTpuyeckme TeMMble Nofbl ABASIOTCA MCTOYHUKOM 3Mek-
TPOMAarHUTHOTO U3y4eHNs, MyCTb Jaxe [AOCTaTOHHO CNaboro, HO HaBPAL N MONE3HOTO.

[loCTaToO4YHO BaXHbIM MPENMYLLECTBOM TEMJIOro MnoJia SBMsSeTcs ero cnocobHoCTb
K camoperynaumu. VIMeHHO OTHOCUTENbHO HK3Kas TemrepaTypa MOBEPXHOCTWU nofa
Mo3BOMseT OaHHOMY 3hdeKTy MposBAATb CebS B 3Ha4MTeNIbHO OOMblUEN CTeneHu,
4YeM Npu PafmMaTOPHOM OTOMNEHUN.

SbdhekT caMoperynaLmm MoXXHO NOACHUTb Ha MPOCTOM MpUMepe.

3aBUCMMOCTb M3MEHEeHWS TeNIOBOro NoToka pagmnaTtopa oT TeMnepaTtypbl BO34yxa

B MOMELLEHUMU MOXHO onncate popmynon 1.1.1:
1,3

O _|Lh

Q2 tp - t2

roe:

Q, n Q, -TennoBble NOTOKK OT paamaTopa
npw yCNOBMAX COOTBETCTBEHHO 11 2, Br;

(1.1.1),

tp — CpenHsAa TeMnepaTypa NOBEPXHOCTM pagmaTopa, °C;

t,n t,— Temnepatypa Bo3ayxa npw yCroBumsax cooteetcreeHHo 1n 2, °C.

Ecnn npuHATe cpegHiolo Temnepatypy paamatopa 70 °C, To yBenuyeHne Temneparty-
pbl Bo3ayxa Ha 1°C yMeHbLUWT TENOBOW NOTOK OT paamaTopa BCero Ha 2,7%.
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3aBUCUMOCTb  M3MEHeHWsi TerjoBOro MoToka OT TEMAOro rnona BblpaxaeTcs
¢dopmynon 1.1.2:
L1

g (1, -1, (11.2),
q, t, =4
roe:

g, v 0, — yaenbHble TeMNOBbIe NOTOKK OT TEMNOrO NONa NPy yCIIOBUAX COOTBET-
CTBEHHO 11 2, BT/M?;

t, — CpenHss Temnepatypa nosepxHocTn nona, °C;
t, nt, — Temnepatypa Bo3gdyxa Npu yCcnoBMAX 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%.
Ecnu xe TeMnepaTypa BO3AyXa B NOMeLLeHUM Nona NoBbIcKUTCa 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 OTOMMEHMUS CBeAeHbl

Tabnuua 1.1.2. [loCTONHCTBA U HeAOCTaTKM HaNoNIbHOro oToNJiIeHUs

Ne | MpenMyLLecTBa NO CpaBHEHMIO Hepocratkm no cpaBHeHUIO
C pafMaToOpHbIM OTOMJIEHNEM C PafgMaTopHbIM OTOMIIEHNEM

1 PacnpeneneHne TemnepaTtyp no BbicoTe MepBOHavanbHble 3aTpathbl
nometlLeHns 6aM3Ko K MaeansHOMy Ha yCTPOWCTBO HaMoJIbHOrO oTomMne-

HUA BblLLIe, YeM Ha pagmnaTopHoe

2 OTCyTCTBME MOLLHBIX KOHBEKTVBHbIX MOTOKOB, Ténnble Nonbl HECKONbKO YMeHbLua-

BbI3bIBaIOLLMX LMPKYAALMIO MbIIV B MOMELLEHU IOT BHYTPEHHWIA 0OBEM MoMeLLeHs
33 CYET KOHCTPYKLMM «Npora»

3 He co3patoT onacHOCTM TePMUNYECKOro 0XOora CyLLecTBYEeT ONacHOCTb CIy4anHoOro
ManeHbKW1X AeTen 1 Niofer B HeagekBaTHOM MOBPEeXAEHWS CKPbITbIX B CTAXKE
COCTOSIHUM Tpyb Npw NpoBefeHNn Kakmx-nmbo

PEMOHTHbIX paboT

4 OTonuTenbHble NPUBOPLI OTCYTCTBYIOT, YacTb Ténnoro nona pabotaet
4TO NMO3BOJIAET UCMOMNb30BaTb 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 MoKPbITUA Nona roadaTcs Ansa

MCNoNb30BaHWSA C TENbIMU NONaMu

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

7 TemnepaTypHas caMoperynaums TEMbIX NOMOB.
C noBbILLIEHNEM TeMMepaTypbl BO3AyXa B NoMeLLe- -
HWW TENOBOW MOTOK OT Mofa CHUXXaeTcs

8 CHW>XaeTcs BepOATHOCTb anneprnyeckux peakumm,
TaK Kak CHMXXAEeTCs KOHLIEHTPaLMA Nbinn B BO3AyXe

n OBLUME CBEAEHMS O TEMNbIX NOJIAX

1.2 3ABNTYXXKOEHMSA, KACAIOLLVECA TENJIBIX MONOB

3abnyxpaeHue 1. Ténnble Nonbl cyluaTt BO3AyX.

Mpu Temnepatype +10 °C 1 BnaxHoctn 40% opunH KyOu4eckuin mMeTp BO3Ay-
xa BecuT 1,2466 kr v copepxut 3,7 r Bnarn. MNpwn HarpeBaHuu Bo3gyxa fo 20 °C
3a CYET OOBEMHOrO TEMMEPATYPHOro paclMpeHmns BeC OQHOro KybomeTpa CHMXa-
etca go 1,2041 kr/m?, a BnarocofepxaHue ymeHbllaetca go 3,5 r/m3. lMpu 3ToM
OTHOCUTeNbHadA BIaXHOCTb nafdaer no 20%. To ecTb, BO3AYX CTAHOBWUTCA CYyLLECTBEH-
Ho cywe. OLHAKO 3TO MPOUCXOAMUT Npu MoOOM crnocobe oToMeHMs, XOTb paamaTo-
pamu, XoTb MHGPaKpPaCHbIMU 0BOrpeBaTensiMu, XoTb TEMSLIM MNOJIOM. [1pOCTO BO3AYX
pacLIMpPSRETCH NPU HarpeBaHNK, U B OG4HOM 1 TOM Xe 00bEMeE ero CTaHOBUTCS MeHbLLE
B BECOBOM BbIpaXkeHWUW. Tak YTO TEMJbIA MO CYLIUT BO3AYX HUYYTb He Dorblue Apy-
FMX UCTOYHVKOB Ternna.

3abnyxpeHue 2. Ténnble nonbl NepeaaoT TENno ToNbKO U3Nly4YeHNeM.
KoappurumeHT TennooTaadm noBepxHOCTW nona CkfadbiBaeTca M3 Ko3pduum-

eHTa TEMI00TAAYMN M3NyHEHNEM @ W KOI(PPULMEHTE TEMNIOOTAAYN KOHBEKLMEN (.
0Ob6a 3Tnx Ko3hdULMEHTa MOXHO paccymTaTb no popmynam 1.2.11 1.2.2:

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

tm - te

(1.2.9)

a, =361, -1,)"", Br/m2 K (1.2.2),

roe:

t,,— TemnepaTypa noBepxHoCTM nona, °C;

t, — Temnepartypa Bo3fyxa B nomelleHnu, °C

[padpnk 3aBUCMMOCTM 3TUX OBYX KO3(PMPULMEHTOB OT PasHOCTU TemMnepartyp
At=t -t npefctasneH Ha puc. 1.2.1.

b4

% 7
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% 6 a " — [

E j— //
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£ 4 /
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PasHuua TemnepaTtyp Mexay noBepxHOCTbIO nona u Bo3ayxa,’C

Puc. 1.2.1. 3aBucumoctb o, 1 o, oT At
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Mo 3ToMmy rpadwky BWMAHO, YTO PaamMauUMOHHAas CocTaBnsiowas npyu manom At
LleNCTBUTENbHO NpeobnaaaeT Haf KOHBEKLMOHHOM, HO C POCTOM pasHULbl TeMrepaTyp
KOHBEKLMS PacTeT U npuMepHo npu At=12 °C 1 KOHBeKLMS, 1 U3NTyHeHe BbIpaBHNBAIOT-
cst. Mpy BonbLUen pa3HOCTM TeMnepaTyp KOHBEKLMS Ha4YMHAET OTBOEBbLIBATbL BCE OONb-
Lwyio Jonio.

Takum o6pa30|v|, yTBEpXAeHWNE O TOM, 4YTO Mnpn TEnnbIX nonax OTCYTCTBYET KOHBEK-
una, HeBepHo.

3abnyxpaeHne 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 y4acCTOK Mona OCTaBUTb
«XONOLHBIM», TO Ha 3TOM y4acTke MOXeT 0OpPa30BbIBaTbCS KOHAEHCAT, KOTOPbIA Mpu-
BeOET K MosBNEeHWIo mneceHn. Tem Gonee, 4To nog Mebenbio ABMXeHMe BO3LyXa
B MOMeELLEHNN 3Ha4UTENbHO HUXE, YeM Ha OTKPbITbIX y4acTKax.

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

3abnyxxpeHue 4. Ténnbii NON 3KOHOMUT 3Hepruio.

Ecnn TpebyeTtca HarpeTb Xunoe nomelleHne, Hanpumep Ao 20 °C, a TennonoTepu
nomelleHmns coctasnsioT 2000 BT, To coBeplLUEHHO He BaXHO, Kakmum obpa3omM Oypet
MofaBaTbCa 3TO KOMMYECTBO Temnna: pagmatopamu, TEMMbIM MOAOM, WMHAPaKPaCHbIM
HarpesaTenem unu nevkor. ObMaHyTb PU3NYeCKMe 3aKOHbI MOKa HUKOMY He yAaBanoch.

C5KOHOMUTH Ha oborpeBe MOXHO MO0 YBENNYMB TEPMUYECKOE COMPOTUBIIEHNE
OrpakaaloLLMX KOHCTPYKLMIA, MO0 1CMob30BaTh AMs NMOSyHeHWUs TEMNOBOW SHEPrUm
Havbonee fellE€Boe B AaHHbIA MOMEHT TOMNMBO (HanpuMmep, NPUPOAHbIA ras BMeCTo
3MeKTPMYECTBA). A CaMbll AENCTBEHHbBINA CNOCOO SKOHOMMK — 3TO rpaMoTHas aBToMa-
TM3auUMs OTOMUTENIbHOIO NPoLLecca, Npyn KOTOPoK cnucteMa OyaeT HyTKO pearmpoBaTh Ha
noboe N3MeHeHWEe BHELLIHWUX 1 BHYTPEHHUX (hakTOpPOB, NOAaBas B MOMELLEHNE UMEHHO
TO KOMMYeCTBO Tera, KoTopoe TpebyeTcsa B Kaxapbli onpeaenéHHbIN MOMEHT.

3abnyxxpeHue 5. B cnanbHaX TéNAbIV NON yCTaHABNMBATb HeMb3s.

Mud, nNpuayMaHHbIM MpUBEPXEHLAMW pagmMaTtopHoro otonneHus. [lpuyem,
B Ka4yecTBe apryMeHTa UCNoMb3yeTcs He[oCTaToK PaANATOPHOMO OTOMNNEHNS B HEPABHO-
MepHOM Mporpese NMoMeLLeHns, KOraa Ha BeicoTe kpoBath (okono 0,5 M) obpasyetcs
30Ha NMOHWXEHHOW TeMnepaTypbl, KOTopas Skobbl bnaronpusTHa Ans cHa.

MpOCTON KOMHAaTHBIV XPOHOTEPMOCTAT C CEPBOMPVBOAOM Ha NeTAV TENAOro Nnona
MO3BONUT MOMb30BaTeNio BbIOPaTh Ha Mepuof CHa NMobylo Xenaemylo TemnepaTtypy.
A BOT NPMKPOBaTHbIe KOBPUKM y>Ke He NoHagobsATcs.

3abnyxpeHue 6. Ténnbiv Non BpeaeH Aisi 340PO0BbS.

OpHako BCe Mbl B OTMYCKe XOOWM MO TEMMOMY MECOYKY Ha MasXe M C yAOBOMb-
CTBMEM JIEXMM Ha HEM, XOTsl TemnepaTypa 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 OTP1LAeT BPeAHOCTb
TENNoro nona.

n OBLUME CBEAEHMS O TEMNbIX NOJIAX

1.3 BO3MOXHOCT HAMOJIbHOTO OTOIMJTEHNSA

B psge nybnvkauui, MOCBAWEHHbIX TeMe HamofbHOro Jy4McToro OTOMSeHus,
YyuTaTens YNOpPHO MOATANKMBAKOT K MbICIU, YTO B POCCUMCKUX YCIIOBUAX TEMMble
nosibl MOTYT BbITh MWL MOAHLIM AOMOMAHEHVEM K TPAANLMOHHOMY PafnaToOpHOMY
oTOMMEHMIO. A Tak Y 3TO Ha CAaMOM [iefle, U Kak onpeaennTb Ty rpaHunLy, 40 KOTOPOU
HamnonbHOe OTOMJIeHNE MOXET NMOSIHOCTLIO BLITECHUTL pagnaTopHoe?

YT00bI NnoNlydnTb OTBETbl Ha 3TW BOMPOCbl OJ11 COBPEMEHHbLIX >XWUIbIX 30aHuN,
HeO6XOD,I/IMO O6paTI/ITbCﬂ K OTe4eCTBEHHbIM CTPOUNTEJIbHbIM HOPMATMBaAM.

B cBoge npasun CIM 50.13330.2016 BBeAeHO MOHATME «yAeNbHOW XapaKTepwu-
CTVKV pacxofa TennoBOM 3HEPrVM Ha OTOMeHMEe W BEHTUAALMIO 3haHus» (gaF ).
OTa XapakTepUCTMKaA YMCIIEHHO PaBHa Pacxofy TennoBOM 3Heprum Ha 1 M3 oTannu-
BaemMoro obbema 34aHuns B eAMHULY BPEMEHU Npu nepenage Temnepatypbl B 1 °C
N UMeeT pazmepHocTb BT/ (M3 °C).

B 3TOM e HOPMaTUBHOM LOKYyMEHTEe NpuBeaeHb! TabaunLbl HOPMUPYEMON BeMU-
4uHbl 2% (cm. Tabnuuy 1.3.1).

Ta6nuua 1.3.1. Hopmupyemas (6a3oBas) yaenbHasi XapakTepucTuKa pacxoaa Tenno-
BOM dHEPr1vu Ha OTOMJIEHME U BEHTUNSILUIO 34aHNN

YpenbHas xapakrepuctvika, Br/(m 3+ °C), npu Konnyectse aTaxen

Tun 3gaHua 121
1 2 3 4,5 6,7 8,9 10,1

Bbllle

Kunble, MHOIoKBapTMpHble,

0,455 | 0,414 | 0,372 | 0,359 | 0,336 | 0,319 | 0,301 | 0,29
TOCTUHULIbI, OBLLEXUTIASA

MoAVIKIMHWKK, MHTEepHaTb,
neyebHble yupexaeHus
CepBucHoOro obcnyxuisa-
HUS, KynbTypHO-focyrosble, | 0,266 | 0,255 | 0,243 | 0,232 | 0,232 - - -
TeXHOMapKM, Cknambl

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

A,D,MI/IHI/ICTpaTVIBHbIe

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

OnpenensaowmnM hakTopoM Npu oLeHKe NpefefibHbIX 3HaYeHNN yOebHOro Tenno-
BOrO MOTOKA OT 3/IEMEHTOB CUCTEMbI MaHEIbHOrO OTOMMIEHUS ABMSAETCS MaKCVMMalbHO
LONyCT1Masn TemnepaTypa noBepxHOCTY nona (cm. Tabnuuy 1.3.2).

Tabnuua 1.3.2. flonycTuMble TeMnepaTypbl NOBEPXHOCTU Nona

onycTmas Temnepatypa, *C
Ne HavmeHoBaHVe 30HbI Aony patyp
CIM 60.13330.2016 DIN EN 4725-3

1 MocTosiHHOE NpebbiBaHWe Noaen 26 29

2 To e, BO BMAXHbIX MOMELLEHNAX 31 33

3 BpeMeHHOe npebbiBaHWe niofem 31 35

4 To xe, BO BNaXHbIX NOMELLEeHNAX 35 35

5 MakcrmanbHas Temnepatypa 35 _

N0 OCK HarpeBaTeNbHOro 3f1eMeHTa

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA n



[lns onpefeneHns MakCMManbHOro yAenbHOro TENIOBOro NOTOKa OT TEMIOro nona
(9), MoxHO Bocnonb3oBaThcs popmynon 1.3.1, NpuBeAEHHOM B €BPONENCKOM HOpMa-
TmBe DIN EN 4725-3 ana nHtepBana Temnepatyp BHyTpeHHero Bo3ayxa ot 18 °C o 25 °C.

q=892(z, —t)" By /2 (1.3.1),

[oe:

tn — TeMnepaTypa Ha NoBepxHoCTK nona, °C;

t — Temnepatypa Bosayxa B 0bcnyxvisaemom nomelyerny, °C.

MpuHsAB TemnepaTypy BHyTpeHHero Bo3dyxa +20 °C m ucnonb3ysd OaHHble
Tabnuubl 1.3.2, MOXHO MOSYYUTb 3HAYEeHWS yAENbHOrO TEMIOBOro MOTOKAa OT TEMJIOro
nona (6e3 KkpaeBbIX 30H) AN PA3NNYHbLIX TUMOB NoMelleHW (Tabnuua 1.3.3).

Ta6nuua 1.3.3. MakcuMarnbHbI yaenbHbIA TEMMOBOM NOTOK OT TEMNJIOro nona

YaenbHbl TennoBov NoTok, Br/m?
Ne HanmeHoBaHMe 30HbI
no CIM 60.13330.2016 no DIN EN 4725-3
1 MocTosiHHOE NpebbiBaHMe Nioaen 64 100
2 To Xe, BO BMaXXHbIX MOMELLEHMAX 125 150
3 BpemeHHoe npebbiBaHvie Nioaem 125 175
4 To e, BO BNIaXHbIX NOMELLEHMAX 175 175

[ns BHyTpeHHen TeMnepaTypbl Bo3ayxa +20 °C 1 BbicoTe nomelleHns 2,8 M Tpebye-
Mbl1 yENbHbIN TEMNOBOM NOTOK AS18 MOMELLEHWI C NOCTOAHHbIM NpebbiBaHWeM NtoAen
B XXWIIbIX 3AAHUAX, TOCTUHNLAX U OOLLEXUTUAX NpUBEAEH B Tabnuue 1.3.4.

Ta6nuua 1.3.4. TpeGyeMmblil yaenbHbIN TEMNOBOW NOTOK AJA XUMbIX 3A4aHUMN, FOCTUHNL,
" obLeXxnTun

PacyéTtHasn TpebyeMmbIi yaenbHbIV TennoBor noTok (BT/M?) Npy KONMYECTBE STaxen
31MHAA TeMne- 12n
patypa, °C 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 4,7 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 37,1 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 A1 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

E OBLUME CBEAEHMS O TEMNbIX NOJIAX

-30 63,7 58 521 50,3 47 44,7 42,1 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

KpacHblM  LBETOM BbIAENEeHbl 3HAYeHWs YAEeNbHOro TEMIOBOro MOTOKa,
NPV KOTOPOM OLLHO HaMNONbHOE OTOMJEHME B MOMELLEHMAX C NOCTOAHHBIM NpebbiBa-
HWEeM NIOAEN He CMOXET NOKPbITh TennonoTpedHocThb. Kak BUAMM, 3TO TOSIbKO Of-
HO3TaXHble 34aHMA B panoHax C PacYETHOM 3UMHen TemnepaTypon -31 °C n Huxe.
B ocTanbHbIx cnyvasx TEMIbIA MO B POCCUNCKUX KIMMATUYECKUX YCIIOBUSX Mpu
cobnofeHn HopMaTrBHbIX TpeboBaHW Mo TernjaoBov 3alymte crnocobeH Bo3Me-
CTUTb TErI0MoTepy Yepes orpaxaatLyme KOHCTPYKLUMM.

Kpome toro, npu peanbHOM MPOEKTMPOBAHUN LOJIKHbI YYUTbIBATLCA Cliefylo-
wme akTopbl:

*  MOBBICUTb CPEOHUN yAeNbHbIN TEMNNOBOM NOTOK MOXHO C NMOMOLLbIO NCMOSb30Ba-
HWS KPaeBbIX 30H C YMEHbLUIEHHbIM LWaroM Tpyd UM C NOBbILLEHHOW TemMMepaTypoi
TennoHoCcuTenNs;

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

*  CaM YesloBeK TOXe ABNAeTCS CBoeoOpa3HbIM «TernoreHepaTopoM», pa3BmBas Aaxe
B COCTOSIHWUM MOKOS «TEMNOBYIO MOLLHOCTL» B 80-100 BT (B 3aBMCMMOCTM OT Macchbl
Tena), 4To Ao6aBNsAeT K TeNNoNoCTynneHnsm B 5-8 BT/M? ¢ yenoBeka;

* B [JOMNOMHeHMe K TEMIOMY MOMYy MOXHO MCMOMb30BaTh parMeHTapHoe «HacTeH-
HOe» OTOMJIEHMe, NPU KOTOPOM TemrepaTtypa MOBEPXHOCTN CTeHbl MOXET LOCTU-
ratb 70 °C (n.6.4.9 C1 60.13330.2016);

* B KOHLe KOHLOB, NsTb CYTOK B rofy, NPy KOTOPbIX (MO CTaTUCTUYECKUM OaHHbLIM)
HabnoOaeTCs pacHETHas 3UMHSAS TeMNepaTypa, MOXHO NMBO NOCTYNUTLCA NPoBe-
TpuBaHMeM, NMOO MCNONb30BaTb KAaKOW-NMOO LOMNOMHUTENbHBIA UCTOYHMK Tenna
(Hanpumep, TennoBeHTUNATOP). Bedb B Ciyyae, KOrga TemnepaTypa Hapy>Ho-
ro Bo3ayxa OyaeT HMXe PacyETHOW, PadMaToOpHOE OTOMJEHWEe TOXe He CMOXEeT
obecneynts Tpebyemyio TennonoTpedHOCTb.

MpvBEeLEHHBIMW pacyeTaMm xoTenocb Obl Mokonebatb ObITyloLlee 3abnyxae-
HWe, 4To «ceBepHee POCTOBa TEMMLIV MOM HE MOXET KOHKYPUPOBaTb C paAnaToOPHbIM
oTonieHnem». MoOXeT U yCnewHo KOHKypupyeT. B CKaHOMHABCKMX CTpaHax
bonee 45% Xunbix LOMOB OTAMIMBAIOTCA C MOMOLLBIO Pa3NIMYHbIX Ge3pafnaTopHbIX
cncTem nyymcToro oborpesa.

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



1.4 HEMHOIO CTOPUW

O6orpeB MomnoB B >XUNULLAxX logen —
BOBCE He COBpeMEHHOe 1300peTeHme. Yxe
B 30-40-x rofax Hawen 3pbl B Ooratbix
JoMax 1 Tepmax [IpeBHero Puma yctpau-
Ba/MCb Tak Ha3blBaeMble MMOKayCTyMbl
(nomorpeBaemMble cHM3y). OHW NpeacTaB-
AN cobown ceTb MOAMONbHbIX KaHanos,
B KOTOpble MOAABANCsA ropsyuin BO3OYX
3 OPOBSHbIX Meyen, NogorpeBas KaMeH-
Hble NAMTLI 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
otonneHunsa. Kak mokasbiBatoT packonku,
eLLLe B Xuiniax OpeBHMX CKaHOAMHABOB
(Ha TeppuTOpPUN COBPEMeHHOM LLIBeunn)
MCNonb30BaJinCb 3arﬂy6ﬂeHHb|e B 3eMJItO
KOCTpPbI, HarpeTbll;l BO34yX OT KOTOPbIX
o6orpeBaJ‘| XKunumue, npoxoga no 3emMna-
HbIM KaHajlaM, nepekpbITbIX NNeTeHbIMMN

WTamMm 13 BeTok (puc. 1.4.2).

LLInpoko ncnonb3oBancs TENbIA NON
n B CpefaHeBeKOBbe, Korga CTpOMIUCH
OFPOMHbIA 3aMKM C BbICOTOM MOMeLLe-
HUM 10 M 1 Bbiwe. OTAMYHOW MANOCTPa-
LMen 3TOro CiyXaT MHXEHepHble pelue-
HUSA 3aMmka Manbbpok (Mpyccns). [biIMOXOAbl OT NOABASbHbLIX Medel 3TOro 3amKa
MPOHW3bIBaNM CTeHbl W MEPeKPbITUS BCEro 34aHWs, a KaMHW, M3 KOTOPbIX Oblnu
BbINOXEHbI MeYn, NOMOranu SONAro COXpaHaTe Tenso.

Puc. 1.4.2. «Ténnble nonbi» ApeBHUX
CKaHAWHaBOB

ElWé ogHMM OoKa3aTebCTBOM OPEBHOCTN MCNOMb30BaHNA 4Ye/10BEKOM TENNbIX NO-
N10B ABNAeTCA yCTpOl;ICTBO Typeukmnx OaHb (XaMaMOB), rae nonbl N NeXXaHkKn nogorpesa-
JINCb ropAvYrM Napom.

Havyano XX Beka 03HaMeHOBanoCb M300peTeHneM LMPKYNSLMOHHOIO Hacoca,
KOTOPbIN Aan HOBYIO XW3Hb TEM/bIM MOSlaM Ha OCHOBE BOASIHOrO TEMIOHOCUTENS,
TpyObl KOTOPOro NPOKNAAbIBANMCL B KOHCTPYKLMKM nona. o Tex nop, noka ans obo-
rpeBa MoJsloB MCMOb30BaNNCh MefiHble U CTanbHble TPYObl 1 CylecTBOBana onac-
HOCTb MX ObICTPOM KOPPO3UKM, BOASHbIE TEMSbIE MOMbl WNPOKOW MOMNYASPHOCTLIO
He nonb3oBanunck. B CoreTckoM Colo3e X MPUMEHANM B OCHOBHOM B FPyMnnoBbIX MO-
MeLLEeHNAX OeTCKMX AOLWKObHbIX YYPEXAEHUN.

C nosiBNeHneM NErkmx m O0JITOBEYHbIX MNNTaCTUKOBbIX M MeTannononmMmepHbIX pr6
cq:)epa npnMeHeHNA BOOAHbIX TENMbIX MONOB CywecTBeHHO pacwmpmniach.

E OBLUME CBEAEHMS O TEMNbIX NOJIAX

2. KOHCTPYKUMN N MATEPUAITbI

2.1 KOHCTPYKTVBHbIE PELLIEHMA BOAAHbBIX TEMJbIX MOSI0B

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 NepekpbITAs);

2 — napou3onauums,

3 — cniovt yrennmtens (neHonommcTnporn);
4 — LjeMeHTHO-recyaHasl v 6eToHHas
CTSIKKa,

5 — kneeBowvi cnovi;

6 — YMCTOBOE HAMOsILHOE MOKPLITHE:

7 — aemrigepHas neHTa,;

8 — apmatypHas ceTka,

9 — Tpybei TéNIOro rnona.

Puc. 2.1.2. KoHCcTpyKLUS «cyxoro» Ténnoro

nona (npumep)

1 — noALumBka rno naram,

2 — napou3onauus,;

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

5 — yépHbivi mon;

6 — oropHbie bpycku:

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

9 — cnon IBJ1;

10 — goLyateivi nos,;

11 — nanHTyC.

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA E




2.2 TPYBbl N4 YCTPOMCTBA TEMSIOrO MOJA

[ns yCcTponcTBa BOAAHOIO TEMMOro Mofla B KBApTMpax M KOTTedxax Havbonee
PaCNPOCTPAHEHHBIMWN ABNAKOTCA TPYObl Ha OCHOBE CTPYKTYPUPOBAHHOIO (CLUUTOrO)
nonuatuneHa PEX. B 3ToM maTepuane ASIMHHbIE LMoYk Makpomonekyn obbl4HOro
NONM3TUNEHA CLUUTBLI» MexXdy CODOM NnonepevHbIMU CBA3AMM, YTO NPUOAET NNacTMKy
MOBbILLEHHYIO NMPOYHOCTb 1 TEPMOCTOMKOCTb. B 3aBMCMMOCTM OT MeTofa CLUMBKM TPyObl
nompasfensiotcs Ha PEXa (nepokcmaHbii meTtofn), PEXb (opraHocvnaHmaHbii meTom,)
1 PEXc (pagmaumoHHbI MeTod).

Havbonee ynoOHbI B MOHTaxe MeTanononMMepHsle TpyObl  KOMMO3ULMM
PEX-AL-PEX, B KOTOpbIX MexAy CNosiM/ CLUIMTOrO MOAUITUIEHA 3ak/IlOYEH CHomn
anomMnHveson donbrn. bnaropgaps  anmoMuHWMIO Tpyba  COXpaHsieT NPUAAHHYI0
e dopMy, MeHblle MOABeEpXeHa TemnepaTypHbiM dedopmMaumam 1 Ha 100%
3almieHa ot Anddysum KMCIoOpoaa B TennoHocUTeNb. HanmoMHMM, 4TO Hanu4yue
Kncnopogda B TennoHocuTene NPpUBOANT K KOPPO3UM METANNNYeCKMX AeTanen CMcTemsl.

He MeHblUen nonynsapHOCTbIO MPW YCTPOWCTBE TEMSbIX MOJSIOB MOMb3YIOTCA TakXke
Tpybbl PEX-EVOH, B KOTOpbIX ponb H6apbepHOro crnos OT MPOHUKHOBEHUSI KUCTIOPOoaa
BbINOMHSAET TOHKWI CIOW STUNeHBUHUArNMKons (EVOH).

TpyObl M3 MONAM3TUNIEHA MOBbIWEHHOW TepMocTonkocTu PE-RT pelwesne Tpyd
PEX-AL-PEX n PEX-EVOH, ofHako, TepMOCTOMKOCTb TakuMx TpyO HuXe, Tak Kak 3ToT
MaTepuan 3aHMMaeT MPOMEXYTOYHOE TMONIOXEHUE MeXAy OObIYHbIM U CLUMTBIM
nonuatuneHoMm. ®Ou3nyeckMx NoMepeyHbIX CBA3eM MexXAy MakpoMoseKynamu
nofMMepa B HEM HeT, a WX B3aWMHOe cLerneHve obecrnedrBaeTcs Hanuunem
GOKOBbIX OKTEHOBbIX BETBEM (3(heKT NMnyHKkm).

Tpy6bl 13 PEX-EVOH u PE-RT He coxpaHsioT NMpuaaHHylo UM GopMy, No3TOMy
Npwv packnagke netenb TENMOro NoOfa UX HAAO HeMeOeHHO HAAEXHO (PUKCMPOBATD.

B HomeHknaType VALTEC npucyTCTBYIOT BCe MepequcsieHHble  Tunbl  Tpyo
(cm. Tabnuuy 2.2.1).

Tabnuua 2.2.1. Tpy6a VALTEC ans ycTponcTBa TéNNbIX NONIOB

Ne ScKku3, matepuan Tpyobl [invHa ByxTbl, M Hapy>xtbin Avamerp x
TOMLLMHA CTEHKMN, MM
40; 60; 80; 100; 200 16x2,0
! PEX-AL-PEX 40; 60; 80; 100 20x2,0
100; 200; 600 16x2,0
2 | PEXb-EVOH 100; 200 20x2,0

n KOHCTPYKUUN N MATEPUAbI

3| PEXa-EVOH 200 16x2,2

4| PE-RT 200 20x2,0

2.3 CIMOCOBbI PACKJTALKW METESb TEMIOTO NOJNA

LWar netenb Ténsoro nona v AnamMmeTp Tpyd AOMXKHbI ONPeaensiTbCs TeNNOTEXHN -
YeCKUMU U TMApaBInyecknMm pacHeTamMm.

[na obneryeHns 3agaym Bbibopa Wara neTeflb MOXHO BOCMOMIb30BaTbCsA NpakK-
Tn4yeckom Tabnuuen 2.3.1.

Tabnuua 2.3.1. PekoMmeHayeMbIN Wwar Tpy6 Ténnoro nona

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

CneplyeT y4ecTb, 4TO War netens MeHee 100 MM TPYAHO OCYLLECTBUTb Ha NMpaKTuke
3-3a ManeHbKoro paauyca n3rnba TpyObl, a war bonee 250 MM He peKoMeHayeTcs, Tak
Kak BO3HVKAET OLLYTMMasn HepaBHOMEPHOCTb MPOrpeBa TENOro nona.

CyLLecTBYEeT HECKONbKO CNOCODOB packiafku neTenb TEMMOro Nofia no NoMeLLeHmio
(puc. 2.3.1). Hanbonee npefnoYTUTENBHBIM BapUAHTOM SBASETCS yKNafka [BOWHbLIM
MeaHApPOM («ynuTKon»). Mo CpaBHEHMIO C PaCKNaOKON «3MeNKOM» 3TOT BapUaHT MmeeT
CnepyoLme NperMyLLecTBa:

«  KonuyecTtBo TpyO Ha 10-12% MeHbLe;
*  ruapaBnnyeckme notepu Hmxe Ha 13-15%. 310 0ObACHAETCA TeM, YTO NpU ABON-

HOM MeaHApe 3Ha4uTenbHO MeHblue «kanadel» (3neMeHTOB MoBopoTa TpyObl
Ha 180°);

* nporpes nona WAET Oonee paBHOMEPHO MO BCeW MMOWAAM M3-3a YepeLoBaHWs
nofalowen 1 obpatHon Tpyb. OOHAKO M3-3a 3TOrO Xe MpW TakoW packriagke
He CneflyeT 3aAaBaTb PaCHETHbIV Nepenag TemnepaTtyp TernoHocuTens Boiwe 5 °C.

Tpy6bl TEéNMOro nona HyHoO packnambiBaTb TakuM 0Opa3oM, HTOObI TeMIOHOCKTESb
CHa4ana noctynan K Hanbonee xonoAHbIM 30HaM NMoMeLLeHns (OKHa, HapyXXHble CTEHBbI).
TpyObl yKnagelBaloTCs C OTCTYNOM OT CTEH U Neperopofok Ha 150 MM.
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Puc. 2.3.1. CnocoGbl packnagKku netenb TEMNOro nona

[lns paBHOMEPHOro NPorpeBa rpetoLLet NAUTbI TENIOro nona TpyObl LOMXKHbI NPO-
KnafblBaTbCsA MO BO3MOXHOCTM NapannenbHo Apyr Apyry.

HapalumBaTe netnv TEnnoro nona LOMycKaeTcs TONbKO C MPUMEHeHWeM npecc-
DUTUHIOB MM HAABUXKHBIX DUTUHIOB (MPW 3TOM COMPOTUBIEHUE MUTUHIOB BKJTIOYa-
€TCsl B MAPABANYECKMI PACHET), TaK Kak OHM OTHOCATCA K HEPAa3bEMHbIM COEAUHEHMAM
1 MOTYT 3aMOHOJIMYMBATLCS B CTPOUTENbHbBIE KOHCTPYKLIMN.

MakcumarnbHash OnvHa OfHOM MeTiM TEMMOoro nomna onpefensertcs BO3MOXHO-
CTAMU  UMPKYTALMOHHOTO Hacoca. [ns KOTTEAXHbIX M KBAPTUPHbIX CUCTEM 3KOHO-
MUYECKM L|eNnecoobpasHon CYMTAETCA CUCTEMA HAMOSbHOTO OTOMMEHWS, PACYETHble
noTepu AasieHns B KOTopol He npesbiwatoT 20 KMa (2 M Bog. cT.).

PykoBOACTBYsICb  3TWUM  TpeboBaHMeM, 3a[aBLUMCL  MepenajoM  TemnepaTtyp
TennoHocuTens, Warom Tpyd 1 TeMnepaTypon NOBEPXHOCTM MONa, MOXHO paccyuTaTbh
MaKCUMarbHYIO ANMHY OOQHOW NeTW AN KOHKpeTHOro Tvna Tpyb (Tabnuua 2.3.2).

E KOHCTPYKUUN N MATEPUAbI

Ta6nuua 2.3.2. MakcMmanbHas AfIMHa NeTnu npu ware Tpy6 150 mm

Temnepatypa MakcumanbHas AnvHa netnu (M) npy nepenage Temneparyp
NMOBEPXHOCTW Nona, TennoHocutens 5 °C/10 °C, ans Tpy6 pa3mepom
°C 16x2,2 16x2,0 20x2,0
24 127/198 136,211 222/346
26 96/150 102/159 168/260
31 63/98 67/104 110/171
35 51/79 54/84 88/137

Mnowanb nona, obcnyxrBaeMas OLHOW METNEN, 3aBUCUT OT MPUHATOrO Lara
Tpy® 1 B KBafpaTHbIX MeTpax NpUMepPHO paBHa wary Tpyb, BbipakeHHOMY B CaHTU-
MeTpax. To ecTb, Npu Wware Tpyd 15 cM nnowazb oOCny>XMBaemMoro nomna coctaBnseT
OPUEHTUPOBOYHO 15 M2,

MonBoAsLMe y4acTku TpyO oT KonnekTopa fo obcnyXMBaeMoro netném nome-
WeHWa cneflyet TENNOM30AMPOBaTb C MOMOLLbIO TPYOHOM M30NAUMK MK rodpoKo-
Xyxa (puc. 2.3.2). 310 fenaetcs no AByM NpUYMHaM:

- BO u3bexaHue neperpeBa Mofa Ha y4vacTkax MpoOKnagky MOABOASALLMX
TpybonpoBoAaoB.;

— Tennonotepn Ha noaBonAlMX yHacTKaX, KaK MpaBuno, He YyHYUTbIBAlOTCA
npm TeMIOTEXHNYECKNX pacqéTax TENOro Moma, a OHW, npum [OCTaToO4HOM
yﬂ,aﬂéHHOCTl/I neTnu OT KOJI1eKTopa, MOoryTt ObITb BECbMa 3HAYUTESbHbI.

Mocne yknagku Tpyd crnefnyeT BbIMOAHUTDL UCMIOMHUTENbHYIO CXEMY, TAEe yKa3aTb
TOYHYIO MPUBA3KY ocer Tpyb. ITO HeoOXOoAMMO, YTOOLI NPK AanbHenwnx paboTax
NN PEMOHTE He NMOBPeanTb TPYOY.

Puc. 2.3.2. Tennousonsiu1sg NoABOASALLUX YHAaCTKOB TPy6onpoBoaos
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2.4 YCTPOMCTBO KPAEBbIX 30H

B cnyyae, kora HanofbHOe OTOMIeHVE HE MOXET MOSIHOCTLIO BOCMOHUTL TENNOoMno-
TepU NOMELLEHNS, MOXHO NOMbITaTbCA KOMMNEHCMPOBATb HeoCTayy TeMI0BOW SHEPrnm
YCTPONCTBOM KpaeBbIx 30H. KpaeBble 30Hbl — 3TO y4aCTKM TENSIOro Nosa C NOBbILIEHHON
TemnepaTypor NOBEPXHOCTM Mona, KOTopble yCTpamBaloT, Kak NPaBwuio, BAOMb HAPYX-
HbIX CTEH Ha LIMPUHY He Bonee 1 M.

MOBbICUTb YAENbHbIA TENOBOW NOTOK B KPaeBbIX 30HaX MOXHO HECKONbKMMM Cro-
cobamu:

e yMeHblUUTb wWar Tpyd (Tabnuua 2.4.1; puc. 2.4.1A);
*  MCNOMb30BaTh OTAENbHYKO METMIO C MOBbLILWEHHOW TEeMMNEPaTypor TEMIOHOCUTENS

(puc. 2.4.1B);

*  WCNOMb30BaTb  OTAENbHYKD METM0 € YBEIMYEHHbIM  OMAMETPOM  TPyObl

(Tabnuua 2.4.2);

*  MCNOMb30BaTb OTAENbHYIO METNO C MOBLILEHHOW TeMMepaTypoln TEMNOHOCUTENS,

YMEHbLLUEHHbIM LIAaroM 1 yBENMYEHHbIM AMaMeTpoM TpyO.

Tabnuua 2.4.1. BausiHue wara Tpyobl Ha M3MeHeHWe yAenbHOro TEnjoBOro MoToka
(no oTHoweHwo K wary 15 cm)

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

3meHeHne yAenbHOro TenyioBoro noTto-

Ka Mpu Npo4MX PaBHbIX YCIOBUAX, % 13 +8 0 8 1 22

Ta6nuua 2.4.2. BnusgHue gnameTpa Tpy6 Ha U3MeHeHMWe yAernbHOro TensioBoro NoToka
(no oTHOLLEHUIO K Hapy>KHOMY AvamMeTpy Tpy6 16 Mm)

Hapy>XHbI grameTp TpyObl, MM 12 16 20 25

13meHeHne YOeNbHOro TennoBoro noTo-

- + +
Ka MpwW NPoYnX paBHbIX yCroBusx, % E 0 10 =

MpVYMeHeHVEe  OTAENbHbIX  MeTenb
C NOBbILWEHHOW TemnepaTypown Tenso-
HOCUTENS UMEET CMbIC/T MCMOMb30BaTh,

= .
‘ ‘ M E KOr4a MMeeTcsl HeCKONbKO MOMELLEeHW
kpaesas | C KPaeBbIMW 30HaMU. B 3ToM cnydae Tpy-
30Ha ©onpoBofbl KpaeBbix 30H MOXHO 06CHy-

XKnBatb OTAeSiIbHbIM HACOCHO-CMeCKn-
TeNbHbIM Y3JTOM.

JuuuJduuuupyuy

JguuyJduuuly

B niobom cnyyae, Temnepatypa
MOBEPXHOCTM MOfla B KPAaeBbIX 30HaXx
He JofxHa npesbiwatb 31 °C, a Takxe

TemnepaTypbl, Ha KOTOPYIO paccyUTaHo

Puc. 2.4.1. BapuaHTbl yCTPONCTBA KpaeBbIX (PUHULIHOE HanonbHoe NOoKpbITHE.
30H Ténnoro nona

H KOHCTPYKUUN N MATEPUAbI

2.5 TPEBOBAHWA K CTAXKE

CTsikka TEnnoro nona AomkHa obnagate AOCTAaTOYHON MIIOTHOCTBIO A1 CHUXKEHWS
noTepb Tenna oT TPyOONpPOBOLOB, a TakXe MMETb [LOCTaTOHHYIO MPOYHOCTb s BOCMPU-
ATUA Harpy3oK Ha non.

Kak npaBuno, cTsxkka BbINOHAETCS U3 LEMEHTHO-NECYaHOro pacTBopa unu beToHa
C UCNOJIb30BaHMEM MNACTUDUKATOPA.

MnactdukaTop NO3BONSET CAenaTh CTAXKY Donee NnoTHOW, Oe3 BO3ayLLIHbIX BKITIO-
YEHWI, YTO CYLLLECTBEHHO CHMXXAET TeM/I0BbIe NMOTEPU U MOBbLILLAET MPOYHOCTb CTAXKM.

OpHako He BCe NNacTumKaTopbl rodatca Ans AaHHOW uenu. [na Tennbix nonos
BbINYCKAOTCS CreLManbHble HEBO3AYXOBOBEKalolmMe nnactudurkaTopbl (Hanpumep,
«Cunap» (puc. 2.5.1), Kilma Therm), ocHoBaHHble Ha MeNKOANCNEPCHBIX YeLlynYaThbIX
YacTMuax MMHepPanbHbIX MaTepUanoB C HU3KUM KOI(PMULNEHTOM TPEHMS.

BONIbLIMHCTBO Xe MNPoYMX UCMOSMb3yeMblX B CTPOUTENbLCTBE MIaCTUMOUKATOPOB
SBNSIOTCA BO3LYXOBOBMEKAIOLLMMM, HTO B pe3ynbTaTe NPUBEAET K MOHMXKEHMIO NPOY-
HOCTW U TENNOMNPOBOAHOCTU CTAXKMN.

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

MWHMManbHas TOMWMHA CTAXKW Hafh TpybaMun He AOomKHa ObiTb MeHblue 30 MM.
B cnydae, korga Hy>XHO BbIMONAHUTL CTSXKKY 20 MM, Hag TpyOamMm AOomKeH yKnaabiBaTbCs
OONONHUTENBHBIN COV apMaTypHOU CceTKM. ToHbLUe 20 MM faxe apMMPOBaHHAs CTAXKKA
ObITb He JOMXHA.

MpriMHaMM NOSBREHUS TPELLMH B CTSXKKE TEMMIONO Nofia MOXET ObITh HM3Kas NpoY-
HOCTb YTennuTens, HekKa4eCTBEHHOe YMNIOTHEHWEe CMeCn MpwW ykfafke, OTCYTCTBME
B CMecK nnactmdukaTopa, CAMILKOM ToncTas cTsxka (ycagouHble TpelmHsl). YTobb
n3bexaTb TPeLWH CreayeT NpUAePXKMBaTLCS CieayoWmX npasu:

*  MOTHOCTb yTenauTens (NeHononucTMpona) nof, CTsXKOM JoMmKHA ObiTb He MeHee

40 kr/m3;

*  pacTBOp ANS CTAKKW OOMXKeH ObiTb yaoboyknafabiBaembiM (MnactmyHbiM). Obsza-

TeSIbHO NCMOMb30BaTb NacTUdUKATOP;

* yToObl M30exaTb MOSIBNEHWUS YCAaLOYHbIX TPELLMH, B PacTBOP PEKOMEHOYeTCs
nobasuTb nonunponuneHosyio Gubpy (puc. 2.5.2) 13 pacyéra 1-2 kr bubpbl

Ha 1 M3 pacTBopa. [1ns CUNOBbIX HArPy>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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Craxka nocne 3anmBkm OOXKHa Ha6paTb OOCTaTO4YHYIO MPOYHOCTb. ere:-x Tpoe CyTOK
B €CTECTBEHHbIX YCNIOBUAX TBepAeHNs (6e3 nogorpesa) oHa HabupaeT 50% nNpodHoCTH,
3a ceMb cyToK — 70%. MonHbIN Habop NPOYHOCTN A0 MPOEKTHOW MapKu MPOUCXOOUT
Yyepes 28 cyTok. Mcxoas 13 3Toro, 3anyckaTb «TEMSbIA NOM» PEKOMEHAYETCA HE paHee,
HeM Hepe3 Tpoe CYyTOK nodsie 3aJIMBKN. Hy)KHO NMOMHUTbL, HYTO 3a/IMBKY PacTBOPOM Ténno-
o noJia Hy>XHO NpPon3BOANTb, 3arnoJjIHNB pr6OI'IpOBOJJ,bI nona TennoHocunTenem C aB-
NEeHNeM He Hxe Tpex bap.

B Tabnuue 2.5.1 npvBeaeHbl peLenTbl peKOMEHOYEMbIX PaCTBOPOB AJI YCTPONCTBA
CTAXEK TEMNNMbIX MonoB, yCTpanBaeMbIX «KMOKPbIM» Crnocobom.

Ta6nuua 2.5.1. CocTaBbl LLleMeHTHO-NeCc4YaHbIX PacTBOPOB

Mapka CocTaB pacTBOpPa B BECOBbIX HaCTAX
pactBopa Bopa LlemeHT! Mecok? dubpa M3 Mnactndukatop?
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 0,011
lpumedanHns:

1) Mapku He meHee 400.
2) KpynHocTbio He meHee 0,5 MM.
3) PekomeHzyemoe ncrosnb308aHue.

2.6 TPEBOBAHWA K YTEIMJTATEITIO

Cnown ytennutens B KOHCTPYKLMW TENIOrO Nofia yMeHbLUAET NOTEPU TEMA B HUXHEM
HanpaBeHUN, TEM CaMblM NOBbILWAS KOIMDULMEHT NONE3HOrO AENCTBUS HAMONbHOMO
oTonneHus (OTHOLLIEHME TeMOBOro NOTOKA B HaMpasieHWW OTananMBaeMoro nomMetie-
HMS K 0DLLeMy TennoBoMy NOTOKy OT TpyD TENMOro nona).

Kpome Tennom3onsiumoHHbIX CBOWCTB yTennuTenb JomkeH obnagaTb NPOYHOCTbLIO,
obecneymBatoLLEN BOCNPUATME HArpy30K OT COBCTBEHHOro Beca Bbillenexalllen KOH-
CTPYKUMM MOMa 1 NONE3HON Harpy3km Ha nos. B Hanbonbluen cTeneHn 3TUM yCIoBUAM
YAOBNETBOPSIOT MANTBI U3 NEHONONUCTUPONA C NAOTHOCTLIO He HMxXe 40 Kr/m>.

KoHCTpyKLMs TENNOro nona AomkKHa OblTb paccyMTaHa Ha BOCTMPUSTUE Harpysok,
M3N0XeHHbIX B Tabnuue 2.6.1.

Ta6nuua 2.6.1. Harpy3ku Ha nonbl

Ha3HayveHve nomeLleHns Harpyska, Kr/m?
Yepoaku 70
Xunble, yq4ebHble, cnanbHble, NanaTbl 0oNbHML, 150
OducHble, knaccbl, ObITOBKM, KabUHETLI, nabopaTtopmu 200
Ob6efeHHble 3anbl B kade, pectopaHax, CTONOBbIX 300
MecTa, rie BO3MOXHO CKOMeHve noaemn 400
ApPXVBbI, KHUFOXPaHUINLLA 500

Mpy pacyeTte TONLWMHY CNosa yTeNnMUTeNs HaanexmnT onpenensats U3 YyCNoBUs, YTO-
Obl NoTepu Tenna B HUXHEM MOMOXEHMM He npeBbiltany 10% oT obLero TennoBoro
noToka oT TpyO.

H KOHCTPYKUUN N MATEPUAbI

CneumansHo ans yCTpOWCTBa
BOAAHbIX TEMbIX MOMOB  BbIMyCKalOTCA
TeNNOV30NALUMOHHbIE MAUTLI C BbICTYMNa-
MW ans dukcaumm Tpyd Ténnoro nona.
CoefiHeHWe NAUT Mexay cobon MoxeT
BbINOMHATLCA  MO-pasHoMy. Hanpumep,
B nnuTax «3konon 20» coefvHeHWe NauT
obecneymBaeTca «NPUCTETMBAHMEMY Bbl-
nycka MOKPOBHOMO  MOMMUCTMPONBHOIO
cnos Ha cocegHioo Nty (puc. 2.6.1).

A Takme nauTbl, Kak  «EasyFix»
MMeloT  na3o-rpebHeBoe  CoeflMHeHVe
(puc. 2.6.2). DTV NNUTBI BbINYCKAIOTCS

Kak C MOKpbITMEM W3 MONMUCTUPONa, Tak
1 6e3 Hero.
OCHOBHble  TEXHWYECKME  XapakTe-

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

pUCTUKN NanT «dkonon 20» n «EasyFix»
npvBefeHbl B Tabnuue 2.6.2.

BbICTynbl  NAWT  BbINONHEHbI  TakVM
obpa3oM, 4TO obecneymBaloT war Tpyo
(pactep) npw NpsMon yknagke KpaTHbI
50 MM, 1 NpWY OMaroHanbHOM yknagke —
KpaTHbIV 70 MM.

Cnocobbl kpenneHus Tpyd K navTam
yTennuTens, He KVMeoWMM BbICTYMNOB,

VI3M10XeHbI B ClieflyloLLeM pasaerne. Puc. 2.6.2. NnuTa «EasyFix»

Tabnuua 2.6.2. TexHUYeckme XapakTePUCTUKN NEHOMNONUCTUPOSBHBIX NAUT ANs Ténnoro
nona

3Ha4eHme XapakTepuCTUKL ANs NANT:
N2 Xapakrepucrmka EQ. nam. 3xonon 20» «EasyFix»
C MOKpbITVEM | B3 NokpbITUS
1 |TonwmHa 6e3 BbicTynos MM 20 20 20
2 | Pa3mepsbl M 1,1x0,8 1,0x0,5 1,0x0,5
3 |BbicoTa BbICTYMOB MM 18 20 20
4 | MNnotHocTb Kr/m? 30 45 45
5 |HapyxXHsin inametp MM 16 16; 20 16; 20
puKcrpyembIx TPYO
6 |Ko3bdpuunent BT/M K 0,035 0,036 0,036
TenaonpoBOAHOCTM
7 |MpoYHOCTL Ha CcKaTue npwm
10% nechopmaLn kMa 190 300 300
8 |Mpenen npo4HoOCTM «Ma 200 500 500
npu n3rnbe
9 | LWymonornolueHne nb 30 23 23
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2.7 KPETUJIEHWME TPYb

Puc. 2.7.1. KpenneHune Tpy6 mexay «6006bi-
LLEK» TEeMIOU30MNALMOHHbIX NAUT

Puc. 2.7.2. KpenneHue Tpy6 CTSOKHbIMUN
XOMYTUKaMM K ceTKe

Puc. 2.7.3. KpenneHue Tpy6 K ceTke ¢ NoMo-
LLbIO MAACTUKOBbIX KNUMC

Puc. 2.7.4. YcTaHOBKa rapryHHbIX CKOG
BPY4HYIO

H KOHCTPYKUUN N MATEPUAbI

KpenneHue Tpyb TENMOro nosna Moxet
OCYLLeCTBAATLCA  PA3NMYHbIMK - CMOCO-
6aMK, Kak «KyCTapHbIMK», TaK U C MUC-
Mofb30BaHMEM CMeumasnbHbIX KpenexHbIX
U30eNNA U HCTPYMEHTA.

[Mpw NCMONb30BaHUM TENNON30SIALMOH-
HbIX MAUT C BbICTynammn («6oObilKamm»),
Kak OnMcaHo B MpefbldylieM pasgene,
HMKAKOro AOMONHUTENbHOrO KpenneHuns
Tpy©6 He TpebyeTcs, Tak KaK BbICTyMbl 00e-
CneymBaloT HadExXHylo dukcaumio Tpyb
Ha Tennousonauuu (puc. 2.7.1).

B cnydae, koraa MCnonb3yoTca NinThI
6e3 BbICTYMOB, MHOMME MOHTaXHUKI Kpe-
naT TpyObl K apMaTypHOM ceTke C Momo-
WO CTAXHBIX MNACTUKOBBIX XOMYTMKOB
(pnc. 2.7.2).

KpenneHne Tpyb Kk ceTke ¢ NOMOLLbIO
MPOBOSIOYHbIX CTSAXKEK HE AOMYCKAETCS.

B npoaaxe MOXHO HaWlTu cneumans-
Hble MIaCTUKOBbIE KAUMCbI, KOTOPbIE pac-
CYMTaHbl Ha KpenseHue Tpyb K apmartyp-
How ceTke (puc. 2.7.3).

JocTtaTouHo yaobHbI B paboTe nnactu-
KOBble rapryHHble CKODbI, HAAEXHO PUK-
cvpyioLive TpyObl K MAOCKOW U30ASLMN.
CKkobBbl MOXHO YCTaHABMNBATL 1 BPYUHYIO
(puc. 2.7.4), ooHaKo, NP UCMOb30BaHNM
crneunanbHOro crennepa Ans rapnyHHbIX
ckob (Takepa), npouecc KpenneHus Tpyo
TENNOro Momna 3Ha4YMTeNbHO YCKopseTca
M He TpebyeT HaKMOHHOIO MOMOXeHNs
MOHTaxHMKa (puc. 2.7.5).

PacctosHme Mexay OTAeNbHbIMU ToY-
KaMun ukcaumm Tpyb 3aBUCUT OT marte-
puana, 3 KOTOPOro BbIMofHeHa Tpyba
(ecm. Tabnnuy 2.7.1).

MOXHO KpenuTb Tpybbl K v3onaumm
cneumanbHbIMU MNaCcTVKOBLIMM WHAMMN-
tukcatopamu (puc. 2.7.6).

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

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

Hanpumep, wwuHa SHM.1620 nosso-
nseT dUKcMpoBaTb TPyDbl C Hapy>XHbLIM
anametpom 16 n 20 mm. OHa npefcras-
nseT cobon NNACTUKOBLIV Tpak ASIMHOM
50 <M. LnHY MOXHO KpenuTb rap-
NYHHbIMW  CKOGaMW K Tennomsonsaumm
(puc. 2.7.7), a TaKxke MOXHO MOHTUPO-
BaTb Ha OETOHHOE OCHOBaHWe C MOMO-
uplo giobenen. C oboMx TOPLOB LLUWHBI
npefyCcMOTPEHbI 3aMKW  ON18  KpenaeHus
TpakoB Mexnay cobon no anuHe. LLun-
pvHa WuHbl 40 MM, BbiCOTa — 32 MM.
MWHUManNbHBLIM  War  yknagky — TpyObl
NPy WCNOMb30BaHWMM [OAHHOM WWHbI —
50 mMm. WunHbl SHM.1620 noctasnsoTtcs
B ynakoBkax no 20 wr. . (10 m).

B mectax Bbinycka TpyO U3 CTAXKM
ONA  MOOKIIOYEHNA WX K KONJeKTopam
pekoMeHOyeTcs  yCTaHaBMBaTb  (PUKCa-
Topbl nosopoTa (puc. 2.7.8). 310 npefo-
XpaHseT caMu TpyObl OT MOBpexXAeHMUs,
a CTAXKY — OT pacTpeckmBaHud B Me-
cTax npuMblkaHus K Tpybam. OcobeH-
HO aKTyallbHO TMpUMEHeHne uKcaTto-
pOB MOBOPOTa MPU UCMONb30BaHUK Tpyb
PEX-EVOH n PE-RT, Tak Kak 3T TpyObl
He COXPAHAIOT MPUAAHHYIO VM MPU MOH-
Taxe dopmy 0e3 HafexHoM huKcaumn.
Kpome Toro, matepman PEX obnagaer
3 pekToM namMatT Popmbl, NO3TOMY Npu
HarpeBaHWW TEMIOHOCUTENS B HUX TPYObI
OyLyT CTPEMUTBCS BbINMPAMUTLCS.

Puc. 2.7.5. KpenneHue Tpy6 cko6amu
C NoMoLblo Takepa

Puc. 2.7.6. KpenneHue Tpy6 Ténnoro nona c
MOMOLLbIO LUNMH-(PUKCaTOPOB

Puc. 2.7.7. KpenneHue WWHbI rapnyHHOMN
cko6oi K Tennonsonaummn

Puc. 2.7.8. ®ukcaTtop nosopota VT.491
13 OLMHKOBaHHOW cTanu (BbinyckaloTcs
Ansa 1py6 DH16 1 DH20)
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2.8 APMVIPOBAHWE CTAXKW/

ApMaTypHas ceTka B KOHCTPYKLMM MOKPOro TEMOro Nofa ykaablBaeTcs NOBEpX
cnos ytennutens. CeTka BbINOMHAET CliefytoLye MyHKUUN:

*  BOCMPWHUMAET pacTarnBatoLLe yCunms npy Npornbdax nimTbl TENOro nona;

*  MepeKkpbIBAET KaHasbl B CJI0e yTernnuTens, Korga B KOHCTPYKLMK Mosia MponoXeHsbl
Tpybonposoabl Apyrmx cnuctem (pagmatopHoe OToMfeHne, BOAONPOBOL, KaHanm3a-
ums) (cm. puc. 2.8.1);

+  sABNseTCs yO0OHbIM KapKacoM Afis KpenneHus Tpyd TEnmoro nosa.

PA4 MMNOPTHBIX NPOU3BOANTENEN MOCTABASET CNelUManbHY0 OLUMHKOBAHHYIO CETKY
NSt TENMbIX NONoB € pa3mepamu sden 150x150. B npakTiike oTe4ecTBEHHOMO CTPOUTESb -
CTBa Yalle UCMOoMb3YeTcs KnagovHas ceTka U3 apMaTypHOM npoBonoku Bpl @5 MM ¢ wa-
rom a4en 50x50 mm.

Puc. 2.8.1. Mpoknaaka Tpy60nNpoBoAoB APYrMX UHXKEHEPHbIX CUCTEM B KOHCTPYKLUN
Ténnoro nona

1 — Tpybbl PaAMNATOPHOIo OTOMIEHNS;

2 — MnnTa nepekpbITys;

3 — criovi yrennutens (MeHonoamcTpon);

4 — Tpybei TéMIOro nona;

5 — craxka,

6 — apmaTypHas ceTka.

2.9 TPEBEOBAHUNA K HYNCTOBOMY TOKPBITUIO MOJTA

Jlydwe Bcero 3dekT TENMOro nona OWyLAeTcs MPY HaMosbHbIX MOKPbITUSAX
13 MaTepPUAsoB C BbLICOKMM KOS MULIMEHTOM TEMNIONPOBOAHOCTI (Kepammuieckas nimr-
Ka, DeTOH, HaNMBHbIE MOJbl, DE30CHOBHbIV IMHONEYM, NTAMUHAT U T. .).

B cnydae mMCnonb30BaHWA KOBPOMWMHA, OH [OO/MKEH WMMETb 3HaK MPUrogHOCTU
LS UCTIOMb30BaHWA Ha TEMIOM OCHOBaHWK (puc. 2.9.1).

H KOHCTPYKUUN N MATEPUAbI

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

MapKkeT, MapkeTHble WMTbl WM AOCKM TakXe MOryT WCMNONb30BaTbCsH B KayecTBe
MOKPbLITUA TENMbIX MOMIOB, HO MPW 3TOM Temrnepatypa Ha MOBEPXHOCTM Mona
He [omkHa npeBblwate 26 °C 1 B COCTaB CMECUTENbHOMO y3na 0bs3aTeNbHO JOMXKeEH
BXOOUTb MPefoXPaHUTeNbHbIM TepMocTaT. Hafo TakXe y4uTbiBaTb, YTO BAAXHOCTb
MaTepranoB MOKPbITUA MONa W3 eCcTeCTBEHHOW [APEBEeCMHbl He LOMKHa MpeBbilaTb
9%. PaboTbl MO yknagke NapkeTHOro MM AOLLATOro Nofa pa3peLlaeTcs BeCTU TONbKO
npu TemnepaType B NoMeLleHnn He Huxe 18 °C 1 BnaxHocTU He bonee 40%.

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

2.10 TTAPO — N TAPOMN30IALNA

Mpn «MOKPOM» MeTofe YCTPOWCTBA TEMbIX TMOJSIOB MO MEPeKPbITUSM, ecsu
B apPXUTEKTYPHO-CTPOUTENIbHOW 4YacTW TMpOoeKkTa He MpedyCMOTPEHO YCTPOMCTBO
napo — WAU TUAPOM3ONALUM, PEKOMEHLYETCH YKaAblBaTb MO BbIPOBHEHHOMY
NepekpbITMIO  CIOKM  MepraMuHa  ONAs  NpefoTBpalleHUs MpoTeKaHus  Yepes
nepekpbITMe LEMEHTHOrO MOJIOKA BO BPEMs 3aNMBKUW CTSXXKKM, a Takke BO M3bexa-
Hve obpa3oBaHWA KOHIEHCAaTa MexXay yTennuteneM 1 OeTOHHbIM OCHOBaHWEM.
Ecnu e B NpoekTe Mexay3TaxHas Napomn3onsaumns npefyCcMoTpeHa, TO LONOMHUTENb-
HO MMAPOM3ONALMIO YCTPamBaTh He 00A3aTeNIbHO.

Bo BnaxHbIX NoMeLLeHMAX (BaHHbIe, CaHy3nbl, gyulieBble N T. I'I.), KpomMe naponso-
naumn non yrennutenem, rmgpomsonauna ycrtparBaeTca B 00ObIYHOM rnopsaake nosepx
CTAXKM TENNOro nona.

MHorme nNocTaBLUMKN 31€MEHTOB CUCTEM TEMIOro nosna pekoMeHAYyoT NoBepxX CNod
yrennuntena yknagblBaTb Cnon antoMUHMEBOW CbOJ'IbI'I/I. BbIHyCKaIOTCﬂ TakKXe rotoBble
CbOﬂbI'l/IpOBaHHble TENNoON30oNAUMNOHHbIE MaTbl U MJIINTbI.

B cnyyasx, korga TpyObl TEMMOro nofa ycTaHaBMMBAIOTCSA B BO3AYLUIHOW NPOCIoNKe
(HanpuMep, B Nonax Mo naram), GonbrMpoBaHmne TENIOU30NALMM NO3BOSSET OTPA3UTb
OonbLUYIO YacTb NYYUCTOro TEMIOBOrO NMOTOKA, HAMpPaBIeHHOro BHM3, TeM CaMbIM yBe-
nndmB KT, cuctemsl. Takyto e ponb nrpaeT ¢onbra npy yCcTporcTBe NopmM3oBaHHbIX
(ra3o — MM NEHOBETOHHbIX) CTSXKEK.

BOASHOW TENbIA NOA. NPOEKTUPOBAHME, MOHTAX, HACTPOVIKA



Ecnu e cTsKKa BbINOMHSAETCS U3 NIOTHOM LIeMeHTHO-Mec4aHon cMecn, ponbrmpo-
BaHWe TEMOU30NALMU MOXET ObiTb OMpPaBAaHO TONbKO B KAa4eCTBe LOMONHUTENBHON
MMAPOU30NALMM, TaK KaK OTpaxKaloLLme CBONCTBA (PONbI B 3TOM Cllydae cebs NposiBUTb
HEe MOTYT 13-3a OTCYTCTBUS FPaHULLbl «BO3LYX / TBEPLOE TENOY.

Hy>XHO MMeTb B BMAY, HTO CIION antoMUHNEBOM (ONbIN, 3aNnMBaeMbll LEMEHTHbIM
pacTBOPOM, 00s3aTENbHO [LOMXKEH WMETb 3alUMTHOE MOKPLITUE M3 MOMANSTUNEHOBON
MeHKN, B MPOTUBHOM CJly4ae nof, BO3LeNCTBMEM BbICOKOLLENOYHON Cpefbl LleMEHTHOro
pactBopa (pH=12,4) anoMuHWI BbICTPO Pas3pyLIUTCS.

2.11 JEOOPMALVIOHHbIE LLIBbI

TonwmHa AeopMaLMOHHOrO WBa B TEMSbIX MOJax, BbIMOAHEHHbIX MO «MOKPOMY»
METOAY, PAaCCHUTBIBAETCA, NCXOAA M3 KOIDDULMEHTA IVHEMHOMO PaclUMpPeHNs LeMeHT-
HO-Mec4YaHom CTsixku o, =13x10° 1/ °C.

[ins nomelleHW ¢ ANMHHOW CTOpOoHOW MeHee 10 M OCTaTO4HO MCMOMb30BaTh LUOB
TONWMHOM 5 MM.

[edopMaLMOHHbIe WBbI B «MOKPbIX» TEMMbIX MOMAax 3anofHATCAS 31aCTUYHbIM
MaTepuranomM pacHeTHOM TONLWMHbI. PEKOMEHAYeTCS MCNOb30BaTh AN LUBOB Aemndep-
HYIO TEHTY M3 BCMEHEHHOrO NONM3TUIEHA.

B obuiem cnyyae pacyeT Wea B «MOKPOMY TEMSIOM MOJy BEAETCS Mo hopMyJie:

b=0,55xL, (2.11.1),

roe:

b — TONLWMHA WBa B MM;

L — O/ivHa NoMeLLEeHNs B M.

B cny4ae ncnonb3oBaHWA B Ka4eCTBE LWOBHOIO MaTepuana TUNoBOW NeHTbl U3 BCre-
HEHHOrO MONIN3TUNIEHA TONLMHOM 5 MM, HEOOXOAMMO yCTpamBaTh AedOopMaLMOHHbIe
LUBbI B ClleAyIOLWMX MecTax:

* BOOMb CTEH 1 Neperopofok;

*Mpn pa3Mepe NAUTbl nofla Oonee

40 m?;

* MO LEHTPY ABepHbIX npoemoB (nof
noporom). Ecnn Ténnbin non pac-
MONOXEH C ABYX CTOPOH ABEPHOro

npoema, To AemndepHas neHTa nog
MOPOroMm ykJafblBaeTcs B [Ba Cros;

* NPV OnvHe nona cabille 8 M;
* B MecTax BXOAALLMX YITOB. Aeqopmayonrei
Tpybbl, nepecekaolye AedopmaLm-

OHHbIV LLIOB, OOMKHbI OblTb MPONOXeHbI

B rO(PPOKOXYXe Ha paccTofHny no 200 Mm
no obe CTOpoHbl OT wWBa. VigeanbHbIM

ABNAETCA pelleHne, Korga pr6a nepeceka-  Puc. 2.11.1. lepbopmMaLMOHHbIN LIOB
eT WoB nog yrnom 45° (puc. 2.11.1). B MOMeLLEeHNM C BXOASALLVMM yriamMm

H KOHCTPYKUUN N MATEPUAbI

3. ObOPYAOBAHMUE
3.1 KOJITEKTOPbBI I KOJIJTEKTOPHbIE BJITOKW

CrcTtemMa HaMofibHOMO OTOMJIEHNS MOXET COAepXaTb A0 HECKONbKMX OeCATKOB ne-
Tenb, MOOKIIOYEHVE KOTOPbIX PaLMOHalibHee BCEro MPOn3BOAMTL MNPV MOMOLLM pacnpe-
LenuTenbHbIX KONNEKTOPOB M KONEKTOPHbIX OSI0KOB MOIHOW 3aBOACKOMN FOTOBHOCTU.

[Ins KBapTUPHBIX M KOTTEOXHbIX CUCTEM HaMOMbHOMO OTOMMEHUS WNCMOMb3YIOTCS
KOJINEKTOPbI C AMaMeTpaMu YCJIOBHOrO nNpoxoda 3/4" v 1". lnameTp Konnekropa pac-
CYUTBLIBAETCS M3 YCNIOBUS, YTODbI CKOPOCTb TEMSIOHOCUTENS B HEM He MpeBbiwana 1M/c.

Mpv noabope AramMeTpa KONIeKTopoB MOXHO BOCMONb30BaThCa Tabnuuen 3.1.1.
Tabnuua 3.1.1. inameTpbl KONJIEKTOPOB B 3aBUCUMOCTU OT NMOAKJII0OYaeMOM TennoBomn
MOLLHOCTU

TennoBas MOLLHOCTb MPY PACHETHOM
A e . nepenage Temnepatyp, Bt e,
KonnekTopa, Liom TENNOHOCUTENS, KI/C
5°C 10 °C
3/4" 6573 13147 0,314
1 10 271 20542 0,491
11/4" 16 828 33656 0,804

KonnekTopbl TENMbIX NOMOB AOMKHbI MMETb B CBOEM COCTaBE apMaTypy s OTKNo-
YEHWS KaXKLOW OTAENbHOM NeTNn, apMaTypy O/ BblpaBHMBAHWSA NepenagoB AaBieHus
no NeTnsM, yCTPOMCTBO AN1S BbiNycKa BO34yxa M OCYLUEHUs CUCTeMbl. Mpn OCHaLLeHNN
CUCTEMbI KOMHATHBIMU TEPMOCTaTaMK B COCTaB KOJIJIEKTOPOB BKITOHAIOTCS TEPMOCTaTU -
Yyeckme KnanaHbl, Ha KOTopble YCTaHaBMBAIOTCS 3NeKTPOTEPMMUYECKME CEPBONPUBOLBI.

Ha pucyHke 3.1.1 npuBefeHsbl NpUMepb! KOMNEKTOPHbIX BI0KOB C pacxofomMepamm
(A = VT.596) n c banaHcmMpoBoYHbIMK KNnanaHamm (B — VT.594).
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Puc. 3.1.1. JlaTyHHble KonneKkTopHblie 6nokn VT.596 1 VT.594
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Bnoku 1MeloT B CBOEM COCTaBe:

* nogalowmi (C KpacHOM MeTKOM) U obpaTHbIn (C C1MHE MeTKon) KomnekTops 1,
C NPUCOEANHEHHBIMM NaTPyOKaMM BbIXOL0B 6, K KOTOPbIM NMOAKOHAIOTCA TPYObI Ne-
Tenb TENNOro Nona;

*  Ha ODpaTHOM KOMNEeKTope YyCTaHOBEHbI TEPMOCTAaTUYECKME KNanaHbl 2 C KoJnadka-
MW PYYHOW perynnposku 4, KOTopble MOTYT OblTb 3aMeHEHbI INEeKTPOTEPMUYECKM -
MW MpUBOAaMU, paboTaloWMMK MO KOMaHAAM KOMHATHbIX TePMOCTaToB. TepMo-
CTaTbl W CEPBOMNPUBOAbI B KOMMEKT MOCTaBKMU KONNEKTOPHbIX BIOKOB He BXOAAT,
1 [ONXHbI NPUODPeTaTbCs OTAENbHO;

*  NOJAIOWMIA KONNEKTOP OCHALLEH NMOO perynMpoBOYHbIMY KnamnaHamm C Pacxo-
nomepamu (potameTpamu) 3A, NMOO pyyHbIMM BaANaHCMPOBOYHBLIMU KhanaHa-
M1 3B, KOTOpble 3aKpbIThbl 3aWMUTHLIMK Pe3bbOoBLIMK 3arnywkammn 5. C NOMOLLbIO
KflanaHOB Ha MofJaloLleM KOnnekTope MpOu3BOAMTCS BblpaBHMBaHWE Mepenagos
JaBneHnn B netnsax. Ecnm 3ton GanaHCMpPOBKM He NPOV3BOAUTL UK CAenaThb eé He-
KOPPEKTHO, MOTOK TENNOHOCUTENS DOMbLUEN HaCTbIO HAMPABUTCS B MEHEE NMPOTAXKEH-
HYl0 NeTnio, a TpebyeMbIn pacxof B 6onee AIMHHBLIX NETAAX He DyaeT obecneven;

+ 0ba konnekTopa B bniokax 0OopyaoBaHbl aBTOMATUHECKMMU NOMNNaBKOBLIMU BO3AY -
X00TBOAYMKaMM 7 C oTcekaowmmMm KnanaHamm 11. OTcekatowmin knanaH no3sonseT
OEMOHTMPOBAaTb BO34yXOOTBOAUMK, HE C/IBAsi TEMNOHOCUTENb N3 CUCTEMBI;

*  [peHaxHble KpaHbl 8 ciyxaT Ansa cnycka TenioHOCUTENs 13 KOMNIEKTOPOB;

*  KONMEKTOpHble OnokK KpensaTcs K CTeHe WM pacnpefdenvTenbHOMY  LWKady
C MOMOLLbIO Napbl COBOEHHbIX KPOHWTEMHOB 9. OCn KOMNEeKTOPOB pa3HeceHbl
no ropusoHTan (0bbIMHO Ha 32 MM), 4TO JAET BO3MOXHOCTb CBOBOAHO NpomnyckaTb
TpyObl BEPXHErO KOMNEKTopa No3afAm HUXHEro.

KpaTkune cBeaeHMs 00 U3AennsX Ans KONNeKTOPHbIX CUCTeM ToproBor Mapki VALTEC

NpVBEeLEeHb! B MPUOXEHUN 3.

3.2 OONMOJIHUTEJTbHAA APMATYPA KOJITEKTOPHbIX BJTOKOB

B 3aBMCMMOCTM OT BbIOpaHHOroO TWMa
KONNeKkTopHoro 61oka 1 HacocHoO-cMecu-
TenbHOro y3na, Ans yaobHom v anutens-
HOW 3KCrlyaTaumy KONMeKTopbl W KO-
NeKTOpHble BIOKM MOTYT ObITb OCHALLEHbI
LLOMONHUTENbHBIM 000PYAOBAHMEM.

B Tom cryyae, koraa BbibpaHbl Hacoc-
HO-CMecuTenbHble y3ibl Oe3 nepenyckHo-
ro knanaHa, Mpv 3aKpbiTUK BCEX MeTeNb
KonnekTopa Hacoc byaeT paboTaTh «Ha 3a-
KPbITYIO 3a[BUXKY», TO €CTb BCs 3HEprus,
noTpebnsemas Hacocom, OymeT TpaTuTb-
Cfl Ha HarpeB CaMoro Hacoca. 3T0 Heus-
BeXHO COKpaTWUT CPOK ero 3KCryataumm.

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

H OBOPYOBAHME

YTtobbl M3bexaTb MNOAOOHOrO sBMEeHUS,
peKOMeHOyeTCs YCTaHOBUTb Ha KOSnek-
TOPHbIN Onok Gawmnac C nepenyckHbIM
knanaHoM. MpoxogHon Garnac VT.0667T
(puc. 3.2.1) ycTaHaBNMBaETCH MeXAY KO-
NeKTOpHbIM B710KOM M HACOCHO-CMeCU-
TeflbHbIM y310M. OH MMeeT BCTPOEHHbIN
TEPMOMETP, KOTOPbIA MOXHO YCTaHOBUTb
Kak Ha nofatowmi, Tak U Ha obpaTHbIN
TPOMHUK. TynukoBbIM Oannac VT.0666
(puc. 3.2.2) He nMeeT NaTpyOKOB Ans Tep-
MOMeTPa, W OH yCTaHaBMBAaeTCs B Topel,
KOnnekTopHoro bnoka.

MepenyckHon KnanaH 3Tux Gannacos
MO>eT HaCTPamBaTbCA Ha nepenag Aasne-
Hui oT 20 klMa po 60 klMa. PekomeHayeTcs
HacTpauBaTb KfanaH Ha nepenag Aasie-
HU, Ha 10-15% Bbile NoTepb AaBneHWUs
B PaC4ETHOM LMPKYNALMOHHOM KOJblLie.
TakvM 00pa3oMm, B «Kpemcepckom» pe-
KiMe knanaH OyaeT 3akpbiT. Npu NPEBbI-  pyc. 3.2.3. KonneKTOPHbIii TPOMHMK € Tep-
WEHNN HACTPOEYHOro 3Ha4yeHna KnanaH momeTpom VT.4615
Ha4YHET NepenyckaTb YacTb TENNOHOCUTENS
M3 MNPSMOro Konnektopa B 0OpaTHbIN,
obecneymBasl  MOCTOSIHHYIO — LMPKYIIsi-
LUMI0 TenoHoCKTens Yepes Hacoc. [lpw
ycTaHoBKe ©Oawnaca cnegyeT obpaTtutb
BHMMaHWe Ha ero npaBuibHOE MOoXe-
Hve: paboyas cpeda LOSIXKHA MOCTyMnaThb
MOA 30MOTHMK KfamnaHa, To eCTb pery-
NINPOBOYHAA py4vka AOSIKHA HAaXoAWTbCA  Puc. 3.2.4. Pacxopomep VT.FLC15
Ha 0bpaTHOM KoJneKTope.

KonnekTopHbIM TPOMHWK C TepMoMeTpoM VT.4615 (puc. 3.2.3) nmeeT npucoenm-
HUTeNbHble NaTPyOKM CTaHOapTa «EeBPOKOHYC» 1N MOXET YCTaHaBIMBATbCH HAa KaXAyto
MEeTIIo Kak MopatoLLero, Tak 1 0bpaTHOro KOMNeKTOpoB. PaLoHanbHee pacnonaraTb ero
Ha 0OpaTHOM KOMNeKTope, Tak Kak B 3TOM Clly4ae MOXKHO KOHTPOIMPOBaTb HEPaBHOMEP-
HOCTb OCTbIBaHWSA TEMNIOHOCUTENS B Pa3HbIX METNAX U, COOTBETCTBEHHO, KOPPEKTUPOBaTb
GanaHcMpoBKy neTenb.

Ecrniv yCTaHOBIIEHHBIV KOMMEKTOP W KOMNEKTOPHbIN OJ1I0K HE MMEET BCTPOEHHbIX pac-
X0A0MepoB (pOTamMeTpOoB), TO 3TOT NPOBEN MOXHO BOCMOSIHWUTL YCTAHOBKOW pacxofome-
poB VT.FLC15 (puc. 3.2.4). OH UMeeT NpucoeanHUTENbHbIE NaTpyOKM CTaHOapTa «eBpo-
KOHYC» 1 MOHTUPYETCA Ha 0bpaTHOM KonnekTope. [paBubHOE HanpaBrieHWe OBUXKEHNS
TENIOHOCUTENS YKa3aHo Ha Kopnyce npubopa. YCTaHoBKa TakX PacxoLoMepOoB 3HauM-
TenbHO ynpollaeT banaHCMPOBKY NeTesb NPY HaaaKe CUCTEMBI.

Puc. 3.2.2. bannac c nepenyckHbIM
knanaHom VT.0666 (TynnkoBbIn)
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Puc. 3.2.5. KonnekTopHbin TporiHuk VT.530

Puc. 3.2.6. KonnektopHbin otBog VT.531

BONbLUMHCTBO KONNEKTOPHbIX 610KOB
NOCTaBMAETCA B KOMMMeKTe C BO34yXO-
OTBOOYMKAMW U LOPEeHaXHbIMW  KpaHa-
MW, Ecnm e mx HeT B COCTaBe KOMMekK-
Ta, Kak Hanpumep y ©Onokos VT.582
1 VT.584, 10 ona opraHmsaumm yaaneHms
BO34yXa M3 neTefb TEMMOro nona v cny-
CKa BOAbl MOXHO OCHaCTUTb KOJIEeKTO-
pbl cneumansHbiMK TpoHMkamu VT.530
(puc. 3.2.5), KoTopble MMeloT NpUco-
efunHUTeNbHble  pasmepbl  1'x1/2"x1/2",
YCTaHaBNMBAIOTCA B TOPEL, KOJeKTopa
BMecCTo pe3bb0BOV MPOOKM 1 NMO3BONSAIOT
CMOHTMPOBaTb Ha HUX PYYHOW WK aBTO-
MaTU4eCKNN BO3AYXOOTBOAHMK M APEeHaX-
HbIN KpaH.

B cnyyae, korfa fApeHaXHbIN KpaH 1nm
BO3ZyXOOTBOAYMK MO KakMM-Nnbo npuyn-
HaM He TpebyeTcs, MOXHO 0B6OMTUChH KO-
nekTopHbIM 0TBoAOM VT.531 (puc. 3.2.6).

3.3 KOJIIEKTOPHBIE (PACMPEAENUTENbHBIE) LUKADbI

Puc. 3.3.1. BcTpanBaembii KONNEKTOPHbIN
wkad (VT.540, LLIPB)

H OBOPYOBAHME

Konnektopbl 1 KONNEKTopHble 61o-
KW, KaK NpaBuiio, pasMeLlalTca B KO-
JIeKTOPHbIX (pacnpepenuTenbHbIX)
wkadax. LUkadbl BbIMycKaloTCa BO BCTPA-
nBaemom (puc. 3.3.1) 1 NpucTpanBaeMom
(puc. 3.3.2) wucnonHeHun (cm. npu-
noxeHue 4). BcrpavBaemble LUKadbl
pa3MeLLaloTCs B HULWAX CTeH. [nybuHa
Takyx LWKapoB MOXET BapbMpPOBaTbCH
oT 125 fo 195 MM 3a CHET pa3fBUXKHbIX
CTEHOK, MO3TOMY NPOoBNeM C pa3MelLeHn-
€M B HUX HAaCOCHO-CMEeCUTENIbHbIX Y3/10B
00bIYHO He BO3HMKAET.

bokoBble CTeHKM Yy TakuX LWKapoB
He oKpaLLeHbl 1 VMeloT OTrMOHbIe duKca-
TOPbI 4718 KpenneHns B HuLwe (puc. 3.3.3).

Puc. 3.3.2. MpucrpanBaemMbiv KonnekTop-
HbIn wkad (VT.541, LUPH)

MpucteHHble (NpucTparBaemble) Likadbl MMEIOT GUKCUPOBaHHYIO ryOuHy. B cBs-
31 C 3TVM Npu BbIOGOpeE 3TUX LWKAdOB CrefyeT pyKOBOACTBOBATLCA Tabnuuen nogbopa,

NPVBEAEHHOW B MPUNOXEHUN 5.

BblaBMXKHbIE HOXKM Kak BCTpanBaeMblX, TaK M MPUCTPanBaeMbIX LIJKaq)OB JaloT BO3-

Puc. 3.3.3. KpenexHble nnaHku wkada

MOXHOCTb M3MEHSATb OOLLYIO BbICOTY LWKada B npefenax 40 M.

Ona KpenneHna KoJieKTopoB M KOJITEKTOPHbIX ©nokos pacnpenennTesibHble LLIKaCbe
MMeoT BHYTPW [Be errlé)KHble Mj1aHKN, KOTOPbIe MOTYT OABUTaTbCA MO HaMPaBIAIOLWMM
MOoNno3bAM, 4HTO ,El,aéT BO3MOXHOCTb MOAOMHaTh MX B COOTBETCTBMIN C PACCTOAHNEM MeXAY

KpOHLUTEMHaMW KpernieHus KonnekTopos (puc. 3.3.4).

L H

ol J /] T/

ﬁ S/

OTBEPCTUSA JIJIA
KPEIUIEHMS K ITOJTY

OUKCATOPBI

10 oTrr0Oa

mocJjie orruda

Puc. 3.3.4. letann BCTpanBaeMmbIx WKagdos
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3.4 HACOCHO-CMECUTEJTbHbBIE Y3J1bl

TpebyeMmblIli pacxop, TENNOHOCUTENS B NI0OOM CUCTEME BOASIHOTO OTOMNEHUS MOACHN-
TbiBaeTcA no cpopmyne 3.4.1.

Q

G=—"— ,kr/c
Cc-AT

(3.4.1),

roe:

Q — TennoBas MOLHOCTb CUCTEMbI, BT;

C — yAenbHas TennoémMKoCTb TennoHocuTens, Ix /kr °C;

AT — pa3HocTb TeMnepaTyp Mexay npsMbiM 1 obpaTHbIM TennoHocutenem, °C.

B cuctemax pagmatopHoro otonneHus nepenag Temnepatyp AT obblyHO
coctasnset nopagka 20 °C, a B cuctemax HanonbHoro otonnenna — AT =5 °C+10 °C.
37O 3HAYUT, YTO AJ15 MepeHoCca OHOMO M TOrO Xe KONMYeCTBa TeNNOThl TEMNSbIE NOSbI
TpebyloT pacxofa TennoHocuTens B 2+4 pasa 6onblue.

MakcrManbHas Temnepatypa TenfnoHOCUTENs B CUCTeMax TEMMoro nona,
KaK npasuno, He npesbiwaeT 55 °C, paboyee 3Ha4YeHWe 3TOro napamerpa OObIMHO
nexurt B npegenax 35+45 °C.

B paavaTopHOM XXe OTOMNEeHUN TeNNOHOCUTENb OObIMHO MOJAETCH C TeMMepaTy-
pown 80+90 °C.

B cBf3M C 3TUMKN ABYMS (hakTOpPaMm HEM3MEHHbIM aTPMBYTOM CUCTEMbI HaMosb-
HOro OTOMNEHNS ABNAETCA y3eN CMEeLLeHUS.

HacocHo-cmecuTenbHbIN y3en cncTemsbl TENMOro nosa A0JIKEH BbINONHATb cnepny-
toujne OCHOBHbIe prHKLI,I/II/IZ

¢ nognepXxXmBaTb BO BTOPUYHOM KOHTYpe TeMMNepaTypy TEMTOHOCUTENA HMXKE TEM -
nepaTtypbl NEPBMUHHOTO KOHTYPA,

« obecrneynBaTb PacHETHBIV PACXOA TEMOHOCUTENS Yepes BTOPUYHbBIN KOHTYP;

+ obecneynBaTb rMOpPaBAMYECKYIO YBA3KY MeXAy NepBUYHbIM 1 BTOPUYHBIM KOH-
TypaMmu.
K BcnomoratefibHbIM MYHKLMAM HaCOCHO-CMECUTENIbHOMO Y3118 MOXHO OTHEeCTU
cnenyloume:
*  VMHOMKAUMS TemnepaTtypbl (Ha BXOAe v BbIXxode);

«  OTCeKaHue UMPKYNALMOHHOMO HaCcoCa WapOoBbIMN KpaHaMmmn AN ero 3aMeHbl Un
obCNyXMBaHWS;

*  3allMTa Hacoca OT PaboTbl HA «3aKPbITYIO 3aABUXKKY» C MOMOLLIO NepenyckHOro
KnanaHa;

¢ aBapVMHoe OTKNIO4eHMe HacocCa npn npeBblleHMN MaKCMMallbHO }J,OI'IyCTI/IMOl;I
TeMnepaTtypbl TeENJIOHOCUTENH,

+ OTBefeHVe BO3[yXa U3 TeNIoHOCUTENS;
*  [pEeHMpoBaHue y3na.

+  MpuHUMN paboTbl NPOCTENLLErO HACOCHO-CMECUTENIBHOTO Y3/1a MOXHO OOBACHUTDL
no TennoMexaHn4eckom cxeMe Ha pucyHke 3.4.1.

H OBOPYOBAHME
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Puc. 3.4.1. TennomexaHu4yeckas cxema NpocrerLero HacoCHO-CMeCUTeNbHOro y3na

Harpetbi TennoHocuTenb MNOCTyNaeT Ha BXOL HACOCHO-CMEeCUTeNbHOro Yy3na
OT KOTNla UK CTOAKa PafmMaTOPHOW CUCTEMbI OTOMIEHMS C TeMMepaTypon T1' Ha BxO-
[ B y3eN yCTaHOBJ/IeH HaCTpamMBaeMbIl TEPMOCTATUYECKMIA KNaMaH 2, Ha NpUBOAE KO-
TOpOro BbICTaBnseTcs Tpebyemas TemnepaTtypa TEMOHOCUTENS, NMOCTYNaloWero B Té-
NAbIy non T11' TepMO4YyBCTBUTENBHBIN 31eMeHT 3 NpYBOAA kamnaHa pacnonaraeTcs
nocne Hacoca 1. MNpwu NOBbIWEHUW TeMnepaTypbl T11 Bblllle HACTPOEYHOro 3Ha4yeHus,
KnanaH 2 3aKpbIBAeTCS, @ NPY MOHWXKXEHNN — OTKPbIBAETCS, MPOMNYyCKas ropsaymm Tenno-
HOCKTeNb Ha BXOZA Hacoca. lMponas no neTnsM TEMNOro Nona, TeNNOHOCUTENb OCTbI-
BaeT A0 TemMneparypsbl T21. YHacTb OCTbIBLLIEro TEMMOHOCUTENS BO3BPALLLAETCS K KOTAY,
a4acTb — Yyepe3 6anaHCMPOBOYHbBIM 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.
Mepenag TemnepaTyp B NeTAAX TEMOro nona ATTn:Tn'Tzl Tak>Ke 3a[aeTCs Ha CTaamm
PaCYETOB. 3Han 3TW AaHHble, U Tpebyemyto TennoBYy MOLWHOCTL TENMOro Nosa, MOXHO
onpenennTb COOTHOLLEHKe Pacxo[oB B y31ie:

G=G,-G, (3.4.2)
__Q a
Gy oA (3.4.3)

T CAT. (3.4.4)
lpymep:

VicxonHble aaHHsble:

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

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

— Tern/oBas MOLLHOCTb TEM/I0ro nosa Q= 12 kBT.
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PeweHme:
1. Temnepartypa Ha Bbixoze 13 reTesb TENI0ro nona:
T,=T,-AT, =35-5=30 °C;
2. Mepenan temnepatyp B NnepBu4HOM (KOT/IOBOM) KOHTYpe:
AT =T,-T,=90-30=60 °C;
3. Pacxon Bo BTOPUHHOM KOHTYpPE:

Gy =2 12000 =0,573Kr/C;
c-AT,, 4187-5
4. Pacxon B nepBu4HOM (KOT/IOBOM) KOHTYpeE:!
0 12000

= = =0,048 :
' C.AT,,  4187-60 KI/C

5. Pacxop Yepe3 bavinac:
G;=G,-G=0,573-0,048=0,535 kr/c.

Taknm 006pa3oM, pacxofl B KOHType TENMOro nofa B AaHHOM npuMepe AosixKeH ObITb
B 12 pa3 BblilLe, YeM B KOT/IOBOM KOHTYpE.

Kak npaBunno, UMpKysaLUMOHHBIA HAacoC NPU NPOEKTUPOBAHNN BbIOMPAETCA C HEKO-
TOpPbIM 3aMacoM, MO3TOMY OH MOXET nepekaymsaTh HYepes HGannac bonbLliee KONYECTBO
TennoHocuTens, YemM Tpebyetca no npoekty. K ToMy xe, 1 TeMnepaTtypa TennoHocuTe-
N B NEPBUYHOM KOHTYpPEe MOXeT Mo (hakTy OKa3aTbCs MEHbLLE pacYETHOM. VIMeHHO Ans
KOPPEKTUPOBKM 3TUX PACXOXAEHUM C PaCHETHBIMIN AaHHbIMW CIyXNT GanaHCMpoBOY-
HbIV KNnanaH 4, KOTOPbIM MOXHO OrpaHNYNTL pacxof Yepes Gamnac.

3.4.1 HACOCHO-CMECUTEJTbHbIE Y3J1bl VT.COMBI 1 VT.COMBI.S

B HacoCHO-CMecuTeNbHbIX  y3max
VT.Combi n VT.Combi.S (puc. 3.4.1.1
n 3.4.1.2) NpUroToBNEHWE TeMIOHOCU-
Tens C NMOHMXEHHOW TeMMepaTypor npo-
NCXOAUT MpY  MOMOLUM  [BYXXOOOBOrO
TEPMOCTaTNYeCKOro KnanaHa, ynpasnse-
MOro NrMbO TEPMOrofIoBKOW C Kanumnnsp-
HbIM TEPMOYYBCTBUTENbHBIM 31EMEHTOM,
YCTaHOBNEHHOM B JIMHUWM MOLAOLLEro
konnektopa (mogens VT.Combi), nmbo
aHanoroBbIM CEPBOMPUBOLOM, KOTOPbIN
paboTaeT nof ynpaBneHWeM KOHTPOS-
nepa VT.K200.M (mogensb VT.Combi.S).
KoHTponnep ¢ paTt4mkamu TemnepaTypsbl
TENNOHOCUTENS W HapyXHOro BoO3fyXa
He BXOAMWT B KOMMMEKT MOCTaBKM Haco-

Puc. 3.4.1.1. HacocHo-cMecuTenbHbIN y3en
VT.Combi

H OBOPYOBAHME

CHO-CMeCnTeSIbHOr o y3ia 1 r|p|/|o6peTaeT—
CA OTAeIbHO.

B nuvHWM nopmeca y3na ycCTaHOBIEH
0anaHCMPOBOYHbIN  KNamaH,  KOTOPbI
330aéT COOTHOLUEHWe MeXay Komnuye-
CTBaMW  TEMJIOHOCUTENS, MOCTYNaloLLEro
13 0OPaATHOM NMHUM BTOPUYHOIO KOHTYpa
N NPSMOM NIMHUN MEPBUYHOIO KOHTYPa,
a TakXe ypaBHWBAeT AaBfIeHMe Tenmno-
HOCUTENS Ha BbIXOAE M3 KOHTYpa TEmMIbIX
MONOB C [aBfieHWEM Mocsle TepMoCTa-
TUYECKOrO  PeryiMpoBOYHOrO  KianaHa.
Ot HactpoedHoro  3HadeHns K
3TOro KnarnaHa W yCTaHOBEHHOro CKO-
POCTHOrO pexuma Hacoca 3aBWUCUT Te-
MMoBas MOLWHOCTb CMECUTENIBHOIO y3/1a.

Y3en agantMpoBaH Ans npucoenm-
HeHWs K HeMmy KONneKTopHbix ©Onokos  Puc. 3.4.1.2. HacocHo-
C MexoceBbiM paccTosHveM 200 MM  CMecuTenbHbiii yzen VT.Combi.s
M TOPU3OHTANbHBIM CMELLEHNEM MeXay
0CSIMU KONNeKTopoB 32 MM. Mpn 3TOM KONNeKTopHble BIOKM MOTYT NPUCOEAUHATD-
€A KaK Ha BXofe, Tak W Ha BbIXOAe HACOCHO-CMEeCUTeNbHOro y3na. 3To no3sonser
MCMOMb30BaTh 3TOT y3en B KOMOMHMPOBAHHBIX CUCTeMax oTonneHus (puc. 3.4.1.3),
rfe oToMnneHne TENbIM NOMOM COBMELLAETCS C PaAMaTOPHbIM OTOMEHNEM.

Coctas y3noB VT.Combi n VT.Combi.S, nx TennomexaHuyeckme cxeMbl U QyHK-
LMW 3N1EMEHTOB Y3/10B NPUBEAEHb! B MPUNOXKeHUN 6.

Puc. 3.4.1.3. Y3en VT.Combi.S B KOMGUHMpPOBaHHOM cuCTeMe OToMeHus
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3.4.2 HACOCHO-CMECUTEbHbIN Y3E VT.DUAL

Puc. 3.4.2.1. HacocHo-cMecuTenbHbIN y3en
VT.Dual

Puc. 3.4.2.2. Y3en VT.Dual c konnekTopHbIM
Gnokom (nopksnoyeHue cripaBa)

H OBOPYOBAHME

HacocHo-cmecuTenbHbIn y3en VT.Dual
(puc. 3.4.2.1 v 3.4.2.2) COCTOUT U3 LBYX
Mogynew (HaCOCHOrO 1 TepMOCTaTUHECKO-
ro), Mexgy KOTOPbIMU MOHTVPYETCS KOM-
NEKTOPHbIN ONOK KOHTypa TEMnoro nona.
[na cMeLleHmsa 1Cnonb3yeTcs TPexxopo-
BOW TepMOCTaTUYeCKMA KnanaH, ynpas-
NAeMbIA TEPMOTONOBKOWN C KanuNapHbIM
TEePMOYYBCTBUTENbHBIM 3/IEMEHTOM, YCTa-
HOBJIEHHbIM Ha 0OPAaTHBIV KONEKTOP BTO-
PU4HOrO KOHTYpa.

MpenoxpaHnTenbHbIN TepmocTaT
nofaloLlero Komnnektopa OCTaHaBNMBaeT
HacoC B CiyYae MpPEeBbILUEHNs HaCTpoeY-
HOrO 3HaYeHWs TemnepaTypbl, NpekpaLLas
LUMPKYASALUMIO B METASX TEMSIOrO Noa.

KoHCTpyKUMS y3na npegycMaTpuBaeT
nepenyckHOM KOHTyp C OanaHCMpoBOY-
HbIM KNanaHoM, COXPaHSIOWMM Heuns-
MeHHbIM pacxof TennoHocuTeNs B nep-
BMYHOM KOHTYpe NMpu NepekpbITin neTenb
Ténnoro rnona.

DnemMeHTbl  y3Ma  yCTaHaBMBAIOTCS
He BEPTUKanNbHO, a Nof YriioM 9°, 4To BbI-
3BaHO ropU30HTaIbHbIM CMeLLiEHEM OCein
KonnekTtopHoro 6Onoka. 3To no3BonseT
nofK/oYaTh y3es K NoaBoasLLmMM Tpybo-
NPOBOAAM Kak Crpasa, Tak 1 CJiesa.

Coctas y3na VT.Dual, ero tTennomexa-

HUYeckas cxema W (YHKUMW 3NeMeHTOB
y31a NpuBeAeHs! B NpUNoXKeHuu 7.

3.4.3 HACOCHO-CMECUTENbHbIV Y3EN VT.VALMIX

HacocHo-cmecuTensHbIN y3en
VT.Valmix (puc. 3.4.3.1) oTnmdaetcs
ot y3na VT.Combi MeHbLUEeN MOHTaXHOWM
ONNHOM 1 OTCYTCTBMEM  MEpenyckHOro
KnamaHa. Y3en paccyuTaH Ha yCTaHOBKY
LUMPKYNALMOHHOIO  Hacoca MOHTaXHOM
anvHon 130 mMm. Py4HOM BO34yX0OTBOA-
YUK y3M1a PacrofioXeH Ha PerynmpoBoy-
HoW BTynke GanaHCMPOBOYHOrO KnanaHa
BTOPMYHOIO KOHTYpA.

Y3en noctaBnseTcs C TepMOrosioBKom
VT.3011, nmetollen Anana3oH HacTpou-
ku Temnepatyp o1 20 °C go 62 °C. Bmecto
TEPMOrONIOBKM  MOXeT ObITb  yCTaHOB-
NIEH aHANOroBbIN  TEPMO3NEKTPUYECKNI
ceponpueon,  VT.TE3061,  pabortato-
WWMA  NOA  ynpaB/ieHMeM KOHTponnepa
VT.K200.M. Y3en noctaBnsetca 6e3 ump-
KYNSILMOHHOIO Hacoca.

Puc. 3.4.3.1. HacocHo-cmecuTenbHbIN y3en
VT.Valmix

CoctaB y3na VT.Valmix, ero TennomexaHudeckas cxemMa M (QyHKUMM dNEMEHTOB

npmneeaeHbl B NpUioXKeHnn 8.

3.4.4 HACOCHO-CMECUTENIbHbIN Y3EN VT.TECHNOMIX

Tak e kak y3en VT.Valmix, y3en
VT.Technomix (puc. 3.4.4.1) paccyuTaH
Ha YCTaHOBKY UMPKYNALMOHHOIO Haco-
ca anvHom 130 MM, HO MMeeT HeCKONbKO
GOMbLLIYI0 MOHTAXXHYIO ASTNHY.

Kpome TOro, BxogHble W BbIXO4-
Hble NaTPybKM y3na HaxoOATCs B OOHOW
MNOCKOCTM, MO3TOMY Y3el MOHTUPYeTCS
K KonnektopHoMy ©Onoky nofg yrnom 9°,
N MOXET yCTaHaBMMBATbCA Kak cCrnpaBa
0T 06CYKMBaEMOro KoekTopHoro 6o-
Ka, TaK 1 cieBa OT Hero.

Y3en noctaBnsieTcs C TEPMOrofIoBKOM

VT.5011, nmelowier AmanasoH HaCTPOMKM
Temnepatyp ot 20 °C go 60 °C.

Puc. 3.4.4.1. HacocHo-cmecuTenbHbIN y3en
VT.Technomix
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BMeCTO TEPMOrofoBKM MOXET ObITb YCTaHOBEH aHANOrOBbIV TEPMO3NIEKTPUYECKIN
cepsonpueop VT.TE3061, paboTatowmin nog ynpasneHmem koHTponnepa VT.K200.M.
Y3en nocraensetcs 6e3 LMpKyNsaLUMOHHOIo Hacoca.

Cocrtas y3na VT.Technomix, ero TenfomMexaHn4eckas cxema 1 pyHKUMM SN1eMeHTOB
npvBeaeHb! B MPUNoXeHun 9.

3.4.5 CPABHEHVE HACOCHO-CMECUTEJTbHBIX Y3/10B VALTEC

Tabnuua 3.4.5. CpaBHUTenbHas Tabnuua HacocHo-cMecuTenbHbIX y3noB VALTEC.

3HayeHWe nokasaTtens ans ysna
Ne HanmeHoBaHWe nokasatens - - -
VT.Combi | VT.Dual VT.Valmix | VT.Technomix

Moakno4aemas TenaoBas Mol -

1 | HocTb npu AT=10 °C c Hacocom 15 20 13 14
VT.VRS.25/4G, kBt
Mopknovaemas TennoBas Mol -

2 | Hoctb npun AT=10 °C c Hacocom 20 30 18 19
VT.VRS.25/6G, kBT

3 | Pabouee pnaBneHve, Mla 1,0 1.0 1,0 1,0
MakcrmanbHas TeMnepatypa

4 | TennoHoCUTENs B NEPBUYHOM 90 120 110 110
KoHType, °C

5 | MoHTaxxHas gnuHa y3na, Mm 156 87+92 140 170

6 | MOHTaxHasa AnvHa Hacoca, MM 180 130 130 130

7 MexoceBoe paccTosiH1e npucoe- 200 200 200 200
OVHUTENbHBIX NAaTPYOKOB, MM

8 Pe3bba NPYCO_AMHMTENbHbIX GI'B Grr GI'B GI'B:H
naTpyoKoB, 4ioMbl

9 KVBSTepMOCTaTI/IHeCKOI'O KnanaHa, 2,75 2,75 3.42 2,63
M3 /4ac

10 K, 6anaHcvpoBo4Horo K3nanaHa 2.8 26 2,27 2,27
NepBUYHOIO KOHTYpa, M3/4ac

1 K, banaHcmMpoBo4Horo EnanaHa 5.0 _ 3,42 13
BTOPUYHOIO KOHTYpa, M*/4ac

n MpucoennHeHVe K NePBUYHOMY cnesa nioBoe cnesa no6oe
KOHTYpY

H OBOPYOBAHME

13 | Hanu4dme nepenyckHoro knanaHa ecTb Gannac HeT HeT

14 | Tvn BO30yX00TBOA4YMKA aBTo py4HOWM py4HOM py4HOM

Hanunyve npefoxpaHnTensHoro
15 HeT ecTb HeT HeT
TepMocTaTa

Konnyectso xonos TepMocTaTmn4ye-
CKOTO KrnanaHa

17 | MoHTaXx<Hoe nosioxeHme BEPTUK. yron 9° BEPTUK. yron 9°

MoppobHee COCTaB HACOCHO-CMECUTENbHbBIX Y3/10B, UX TEMIOMEXaHNYecke CXeMbI
1 QYHKLUMU 3NEMEHTOB NPYIBELEHbI B MPUNOXEHUAX 6+9.

3.5 BE3HACOCHbIE PEMYJINPYIOLLIVE Y3Mbl N4 TENJIOrO MOSA

B ocobyto rpynny y3oB perynnpoBaHus CUCTEMaMKM TEMSbIX MOIOB MOXHO Bble-
NNTb TEPMOpErynmpyoLLe 6e3HacocHble MOHTaxHble Moaynn VT.ICBOX.

Mogynu VT.ICBOX.1 n VT.ICBOX.2 (cm. puc. 3.5.1) npumeHsioTcs B Tex ciiyyasix,
KOrZia MCrosib30BaHMe HaCOCHO-CMECUTENbHBIX Y3/10B 3KOHOMUYECKM Helenecoobpas-
HO, W N9 YyCTPOMCTBa TEMJIOrO NOJa AOCTaTOYHO BCErO OQHOM METNN, AJMHA KOTOPOK
He npesbiwaeT 100 m.

Mopynu UMMeloT BCTPOEHHbIN HAaCTpavBaeMbl  OrpaHU4uTeNb  TemnepaTypsl
TennoHocutena 1, TepMocTaTM4eckMM KnamaH 2 U Py4HOM BO34YyXOOTBOAYMK 3.
Moaynb VT.ICBOX.1 npefHa3HayeH Ons paboTbl C TEPMOrosioBKOW, MMeloLemn
BbIHOCHOW TepMOYYyBCTBUTENbHbIM 3nemeHT VT.5010, Tak Kak ero TepMOrosioBka
PaCnonoXeHa BHYTpU MOHTaxHon kopobku. Mopaynb VT.ICBOX.2 paboTaeT ¢ 0bbly-
How Tepmoronoskon VT.5000.

\ /2
/3

2 7
\

13'[8 1 2 3

Puc. 3.5.1. Mogynu VT.ICBOX.1u VT.ICBOX.2
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Puc. 3.5.2. YcTaHOBKa Moaynen B cuctemy
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Puc. 3.5.4. Fpacduk ocTbiBaHUA TENno-
HocuTens ansa npumepa Ha puc. 3.5.3

E OBOPYOBAHME

Mopgynu ycTaHaBNMBAKOTCA Ha BbIXO-
e u3 netnm Ténnoro nona (puc. 3.5.2).
OrpaHunynTens TemnepaTypbl perynnpy-
€T KOfIMYeCTBO MOCTYMaemMoro B MeTo
TeNnoHOCUTENst Tak, 4TO ero Temnepary-
pa He MNpeBbIlWaeT 33a4aHHOMO 3HaYeHUs.
TepmocTaTU4eckm knamnaH nepekpbiBa-
€T MOoCTynneHne TenIOHOCUTENS B MEeTII0
npv  MpeBbIEHUN TemMnepaTypbl BO3-
[yXa B MNOMELWEeHNN Bbllle 33[aHHOro
Ha TepMOronoBke 3HayeHus. [Mpu ycTa-
HOBKE [aHHbIX MOAyNen B CUCTEMY
C TeMnepaTypor NnoAaBaemMoro TensioHo-
cnTena cabiwe 60 °C, YyacTb netnu cnepyet
BECTM MO Y4aCTKy «TEMSbIX CTeH». U nunLub
Korga TtemnepaTtypa TennoOHOCUTENs CHU-
3uTca 0o 60 °C, neTnio MOXHO NPoaoIXKaTh
no nony (puc. 3.5.3).

Ecnm gna nonos gonyctrmas Temnepa-
Typa X MOBEPXHOCTW orpaHundeHa 35 °C,
TO ANa CTeH 3TO 3HaYeHue CoCTaBnseT
70 °C, no3TOMy OCTblBaHWe TemnOHOCU-
Tens B CTeHax WOET ropasfo ObicTpee,
4yeM Ha nony (puc. 3.5.4).

Mogynu VT.ICBOX.1 wn VT.ICBOX.2
He peKkOMeHAyeTcs yCTaHaBnMBaTb MNpw
NapKeTHbIX NoNax.

MoHTaxHble  mopynu  VT.ICBOX.4
n VT.ICBOX.5 He wumeloT B CBOEM
COCTaBe OrpaHu4uTens  TemnepaTypsl,
HO Y HUX UMeeTCst 6anaHCUPOBOYHbIV Kna-
naH (puc. 3.5.5).

Ha cxemax pucyHka 3.5.5 nosuvuven
1 0603HayeH py4HOM BO3LYXOOTBOAYVK,
nosvumen 2 — 0anaHCUPOBOYHBLIA KJa-
naH 1 nosvumen 3 — TepMOCTaTUYECKUIA
knanaH.  TepMocTaTMyeckmn  knanaH
mMoayns VT.ICBOX.4 perynupyetcs oObid-
Ho TepmoronioBkor VT.5000. VY3en
VT.ICBOX.5 ynpasnseTtca TepMOronos-
KOW C BbIHOCHBIM TEPMOYYBCTBUTENbHBIM
3nemenTom VT.5010.

1 3 2
T

1 a I 3

Puc. 3.5.5. Moaynu VT.ICBOX.4 n VT.ICBOX.5

DTV ABa y3/la MOTyT NCMOJIb30BaTbCA
B CJlydae, Korga AUCTaHLMOHHOe yNpas-
NeHne cepBONPUBOLAMU KONNTIEKTOPHOTO
6roka HeBO3MOXHO. To ecTb, NpMMeHe-
Hue moaynen VT.ICBOX.4 n VT.ICBOX.5
MO3BOJIAET perynnmpoBaTtb TEMMbIA MON
HenocpefCcTBEHHO  TEPMOrONOBKaMW,
yCTaHOBMIEHHbIMW B MomelleHnn (puc.
3.5.6). B 3TOM CJly4ae MOXHO UCMOSb-
30BaTb OObIYHble [eLleBble KOJIEeKTO-
Pbl C OTCEKAOLMMUI KIlanaHamMu BMeCTo
LLOPOTMX KONNEKTOPHbIX BTOKOB.

Puc. 3.5.6. Mpnmep ncnonbsoBaHna mopy-
nen VT.ICBOX.4 u VT.ICBOX.5
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4. HACTPOMKA OBOPYOBAHUSA
4.1 BANNAHCMPOBKA METESTb TEMJIOTO MOJA

TennoHocuTeNb CTPEMUTCS LIMPKYNMPOBaTb MO NYTWU HaMeHbLUEro CONMPOTUBEHMS.
B cnyyae ¢ TénnbiM nofiom 310 ByAeT caman KopoTKas U MeHee Harpy>XeHHas netns. 3a-
[la4yen MOHTaXKHMKa NpW Hanadke CUCTeMbl 3aCTaBUTb TEMNOHOCUTENb LMPKYINMPOBaTh
Mo KaxXaou netne ¢ 3afaHHbIM pacxofoM. Torfa nepenag reMnepaTyp Ha BXOAe B NETIIO
M Ha BbIXOLE WX HeE He NMPEBbICUT NMPOEKTHbIN, 1 0DOrpeBaeMbI y4acTok nona nony4uT
MMEHHO CTOMNbKO TEMIOBOM 3HEPrm, CKoNbKo TpebyeTcs No pacyeTy.

KoHe4Ho, Hanunyve npoekTa C rmapaBnM4eckMM PacHETOM 3HaYUTENbHO YNPOCTUT
N yCKOPUT NPOLLECC Hanafkn 1 KpoMe TOro 3almTHT OT OWMOOK B MOHTaxe. OfHaKo Cu-
CTeMy HanofIbHOro OTOMNEHMS MOXHO HAaCTPOUTbL U Be3 TeopeTUYECKMX PACcYETOB, XOTS
3TO 1 3aNMET DoNbLUe BpEMEHN.

B cpefie MOHTaXKHWKOB YacTO MOXHO YC/bILLATh 3asBMEHNE, YTO CUCTEMY Hanonb-
HOro OTOmM/EeHNs BooOLLe He Hapo OanaHcMpoBaThb, Tak Kak OHa «camocbanaHcupyet-
cA» 3a C4ET paboTbl TePMOCTATOB, KOHTPOSIIEPOB W MPOYMX 31EMEHTOB aBTOMATUKM.
370 yTBEPXAEHME OLWNBOYHO. Hanpumep, Mpun NOMHOM pacHETHOM Harpyske, Koraa Bce
TEPMOCTaTUYECKME KNanaHbl OyayT HAXOANTLCS B OTKPLITOM COCTOSIHWN, TEMNOHOCUTESb
MOMAET NO CaMOW KOPOTKOWM 1 HEHArpy>XeHHOW neTne. B 3Ton neTne pacxon, yBenuynTcs,
OCTbIBAHWME CHU3WUTCS, @ B OCTaNbHbIX NETASX NPOABUTCA AedULMT TennoHocUTens. 310
3HAYUT, YTO TEMNOHOCUTENb OCTLIHET rOPa3fo paHblUe, YeM MosoXeHo, He obecneyns
nofady TpebyeMoro KonuyecTsa Terna Ha 06CNy>X1BaeMbIn NETNEN y4acTok. 1 HMKakas
aBTOMaTKKa TYT He CMaceT.

@)

APtl X APT2 % APT3 X APT4 @
APH AP
APal APm3 APT1 APﬁX APT3 X APr4
APm2
APH
APul|| APm2|| APm3 || APn4
AP2 Ll APK3A APx4
APkIK 2T X ¢ APd
gJ AP A
lacoc Hacoc APkl

APx2 X

APx2<APx1<APx3<APx4 APk2=APx1=APx3=APx4

Puc. 4.1.1. Cxema 6anaHcMpoBKM neTenb TéNSOro nona

E HACTPOWMKA OBOPYJOBAHUSA

Pacyér GanaHCMpOBKM NeTeflb TENOro Mnona 3akio4aeTcs B ONpefeneHnn Tpe-
OyeMon nponyckHor cnocobHocTM BHanaHCMPOBOYHBIX K/1AMaHOB, YCTAHOBMEHHbIX
Ha KOnekTope 1 0BCNY>XMBAIOWMX KaXAylo NMPUCOeOMHEHHYIO K KOMNEKTOPY MNeTo.
CyTb BanaHcMpPOBKM NoKa3aHa Ha puc. 4.1.1.

LIMPKYNALMOHHBIA HacoC CO3AaéT Hanop AP , KOTopbi kKOMMeHcMpyeT notepu
[JaBeHNs, CkNadblBaloWMecs 13 MoTepb [OABMNEHWS B TePMOCTaTUHECKOM KranaHe
AP, HenocpenctseHHo B netne AP v notepu aasnenns Ha 6anaHCMpOBOYHOM Kna-
naHe APK. Ha npenctaBneHHon cxeme puc. 4.1.1 HanbonbLLne noTepy AaBneHUs Hab-
nopatotcs B netne Ne 2, noatoMy eé 6anaHCUMPOBOYHBIA KianaH MOfHOCTbIO OTKPbIT,
4TO COOTBETCTBYET MOJIHOM MPOMYCKHOM CNocobHOCTU 3Toro knanaHa K . Mpu 31om
notepu AasfieHva Ha knanaHe coctasnaioT AP . [1na Toro, 4tobbl B 0bpaTHOM KoJI-
nekTope MPOWM3OWNO CMSHME MOTOKOB, MOTEPU AABAEHWS MO BCEM METNAM LOMX-
Hbl ObITb PaBHbI APT2+APHZ+APK2. [na storo knanaHel netens 1, 3 1 4 HacTpanBaloTCA
Ha nepenafpl cooTBeTCTBEHHO AP ; AP s AP .

Ecnu 6anaHCcMpoBKY He MPOM3BOAMTbL, @ OCTaBUTL BCe DanaHCUMPOBOYHbIE KflanaHbl
MOMHOCTbIO OTKPbITBIMK, TO MONYYUTCS CUTYaLMs, n3obpaxeHHas Ha cxeme 2 PUCYH-
ka 4.1.1. Hanop Hacoca cH13MTCA A0 BenuuunHbl AP +AP +AP , 3a cuér ysennyenus
pacxofa, M OCHOBHAsA YacCTb 3TOro pacxoda NonAeT Yepes netnio N2 4, neperpeBas ee.
B 710 e Bpems netnn 1, 2 1 3 OCTaHYTCA Ha «rONIOAAHOM Marke» U He CMOryT NofaTth
TpebyeMoe KoNM4ecTBo Tensa B 06CyX1MBaeMble yHacTKu nosa.

PacyéT HaCTPOMKM KOMMEeKTOPHbIX 0anaHCMPOBOYHbIX KMamnaHoB 3aKio4aeTcs
B onpefeneHnn Notepb AaBNeHUs B KaXXAOW U3 NOAK/IOHEHHBIX NeTeb. [ns 3Toro Tpe-
OytoTcs creqytoLme NCXoAHble AaHHble:
* TennoBas Harpyska Ha kaxayio netnio Q . (BT), onpemensieman Ha cTagum Tenno-
TeXHWYeCKoro pac4éta (cM. paspen 5 «pacyért Ténnoro nona»);
*  OWMHA Kaxaown netnuv Li (m), onpepensemas no paboymm 4YepTexam Ten-
noro nona;

+ TUN ¥ pa3mepbl TPy6 M3 KOTOPbIX BLINOMAHATCA NeTAW. 3TV OaHHble Takxe
BepyTcs M3 npoekTa. [na onpeaeneHVs AMHEMHbIX NOTepb BaXeH BHYTPeHHUI
fvametp D (Mm);

* nepenagbl TemnepaTtyp MNpsMOro u obpaTHOro TemnnoHocUTens Atm 3agatoTcd
B npegenax o1 5 °C o 10 °C. YeM MeHbLUe 3TOT Nepenap, TeM MeHble byaeT 3a-
MeTHa pa3HuLa TeMNepaTyp NOBEPXHOCTM MOMa Ha COCEAHUX y4acTKax;

* TN TENSIOHOCKTENS, OT KOTOPOro 3aBMCAT NMOKA3aTeNn NIOTHOCTU M TEMOEMKOCTM
(cm. Tabnnuy 4.1.4);

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

*  TVApaBAnYecKmne XxapakTepucTki TepMoCTaTU4eckoro KnanaHa konnektopa K .
OHM N3N0XEeHbI B MACNopTe Ha KONNEKTOPHbIM 6510k 1 B Tabnuue 4.1.1.
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Ta6nuua 4.1.1. TmapaBnnyeckme XxapakTepucTMK1M TepMoCTaTUYECKUX KNanaHoB Kon-
NeKTOpPHbIX 6JI0KOB

ponyckHas cnocobHOCTb TepMOCTaTUYeCcKoro knanaHa, K

vsT

M3 /4ac, ans 6aoKoB:

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

*  rnapaBavyeckve XapaKTepucTUKM GanaHCYpPOBOYHOTO KnanaHa Konnektopa K
n K, (M*/4ac), KOTopble MOXHO B3ATb 13 TEXHWNYECKOro NacnopTa KONeKTOPHOro
onoka (cm. Tabnuubl 4.1.2 n 4.1.3).

Ta6nuua 4.1.2. MponyckHas cnocoGHOCTL KianaHa ¢ pacxogomepom 6noka VTc.589

MokasaHus pacxogomepa,

0,5 1 2 3 4 5
1/MWH

lMponyckHas CrnocoOHOCTb

0.M 0,22 0,43 0,65 0,84 11K
K,.M?/4ac

Tab6nuua 4.1.3. MponyckHas cnoco6HOCTb 6anaHcMpPOBOYHOro KilanaHa 6noka VTc.588

Ob6opoThl 05| 1 (15] 2 (25 3 |35| 4 |45]| 5 [55] 6 |K

MponyckHas cnocob-

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 BMAHO 13 TabnuL, NponyckHas cnocobHOCTb 6anaHCMPOBOYHOIO KanaHa 3Ha-
YMTENbHO BbILLIE, YEM Y KJlarnaHa C pacXxo4oMepoM, NMO3TOMY, MPU HaMYMM FPaMOTHOMO
pacyéTa, Ny4lle 1UCNosb30BaTh KOMNEKTOPHbIe BOKM C BaNnaHCMPOBOYHLIMU KilanaHa-
M. BRokm ¢ pacxogoMepami yoobHee NprMeHsTh NPY OTCYTCTBUM PACHETHBIX AAHHbIX.

PacyéT netenb BeAETCH B CriedyIoLem Nopsake:
1. OnpenenseTcs pacxop TeNIOHOCUTEN MO hopMyJe:

g = Q Kr/c (4.1.1),
'oCc-At

roe:
Q, — TennoBas MOLLHOCTL NeTnu, BT;
¢ — ylenbHas TenfoémMKoCTb TennioHocutens, Ix /kr °C;
At — nepenag TemnepaTyp Mexay NpsmbiM 1 06paTHbIM TennoHocuTensmu, °C.
2. OnpefensaeTcs CKOPOCTb B KaX4ow netiie no popmyie:
Vv, = 4—% M/C (4.1.2),
D% p
roe:
D, — BHYTPEHHW AnameTp Tpybbl, M;

p — TNNOTHOCTb TEMNOHOCKTENs, KI/M3?, KOTOPYIO MOXHO OMpem;ennThb
no tabnuue 4.1.4.

H HACTPOWMKA OBOPYJOBAHUSA

Ta6nuua 4.1.4. MNOTHOCTb M TENNOEMKOCTb TEMIIOHOCUTENEN NMPU Pa3NNYHbIX TeMne-
patypax

Temnepatypa, °C
25 30 35 40 45 50
p. kr/m? 997 995 994 992 990 988
C, Ox/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, Ox/xr °C 3459 3466 3481 3497 351 3526

Bua TennoHocutens | Mokasatenb

Bona

nukonb 65%

nunkons 30%

CKOpOCTb TENNOHOCUTENSA B NeT/e TENNOro nona He AoXHa ObiTb Bbille 1M/c.

3Hasi CKOpPOCTb WM PACXOf, MOXHO OMPedeNnnTb JNUHerHble NoTepu [aBMeHus
B KaX[ow netne. [N 3TOro nyuile BOCMONb30BATbCH MAPABAMYECKMM Tabnmuamm
npunoxeHuns 2. YMHOXMB AnnHy netnu L (M) Ha noTepun AaBneHus OAHUM NOrOHHbIM
MeTpoM Tpy6bl Ap,  (TMa/M), MOAYYNM IUHEHbIe NOTepY B NeTne:

Ap,,, =LAP,,., Na (4.1.3)
. NnoTepn Ha MeCTHble CONPOTUBIIEHNA B OTBOAAX W Kajla4ax onpenenaroTcd no CpOp-
Myne: ,
Ao = (05N, +N,)- 2, Ta (4.1.4),
roe:

N, — KON14eCTBO OTBO/OB Ha NeTne, WT. ;
N, — KONWMYeCTBO Kanayei Ha netne, LUT. .
*  NOTEpPW [aBMIEHUS B MNOMHOCTHIO OTKPLITOM B TEPMOCTATMHYECKOM M BanaHcMpoBoY-
HOM (HacTpoe4yHOM) KnanaHe onpeaensioTcs no opmyne:

Ap, = 105(36009J2, Ma (4.1.5)
PR 3
*  NoTepu AaBNEHWS B NETNAX CKINAABIBAIOTCS 13 NIMHEMHBIX NOTEPb U NOTePb Ha NPeoso-
neHne MeCTHbIX COMPOTUBNEHWNN:
Apnem = Ap:ﬂm + Apx,ur, Ma (416)
* NeTns, B KOTOPOW NOTEPU AaBNeHWs HanbonbLUVe, NPUHNUMAETCS 3a PacHETHYI0. [1ns
Hee onpefensoTcs NoTepyn AaBNEHNS C YHETOM NOTePb Ha NOMAHOCTbIO OTKPLITOM Oa-
NaHCMPOBOYHOM KflanaHe:
AP = AP, + AP, T2 (4.1.7)
e [N OCTasbHbIX METeNb OMNpefdensercs nepenag [LaBeHWs, KOTOPOro He XBaTaet
O Ap, ../
ARy, = AP = AP,y Ma (4.1.8)
*  MCXOpQs M3 3TOro, paccimUTbiBaeTcs Tpebyemas nponyckHas CnocoOHOCTL KaXaoro
DanaHCMpPOBOYHOrO KianaHa:
K, = 36009, m3/vac, (4.1.9)
PP, - 107
3aTeM no TabnvuaMm rMApaBAMYecKMX XapakTepucTMK KnanaHoB (TaGnuubl 4.1.2
n 4.2.3) HaxoauTca TpeOyemasi MO3MLMS HACTPOMKM KaxXZoro 06anaHCMpOBOYHOMO
KnanaHa.
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lpumep pacyéta banaHCcMpoBKM netTesb TENI0oro nona
VlcxoaHble gaHHble:
KonnekTopHbIi G110k 06Cy>XMBaeT 4 NeTnn, AaHHbIE O KOTOPbIX CBefeHbl B Tabnuuy 4.1.5.
Tabnuua 4.1.5. laHHble 0 neTnaX Ténnoro nona

Harpyska, Fabaputbl Kon-Bo Kon-Bo kanayen,
Homep netnu | OnwnHa, L, m
‘ Q, Bt TpyObl, MM | OTBOAOB, LUT. LUIT.
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: *TennoBasi Harpyska Ha fetiv TEMNAoro rnona He BCerha MnponopLmoHasHa
WX [UTMHAaM, TaK Kak MoroHHbIV TEMNI0BOV MOTOK B PAa3HBIX METISIX MOXET OTMNYaTbCS 13-3a Pasn-
Ynsi B KOHCTPYKLMSX rona. Kpome Toro, netnv MoryT MMETb PasfinyHbIN LWar packnanku v pasHoe
KOJMYECTBO OTBOJOB U Kasla4eu.

lNepenan temnepartyp B netsx nonaa npuHAT 5 °C.

TernoHocHTeNb — BoAa.
MakcumanbHas nporyckHasi CrloCobHOCTL BanaHCMPOBOYHOIO KiarnaHa Ha KOJIIEeKTOPE:

Vi

K =2 6 M/dac

MakcumarnsHas nporyckHas CMoCobHOCTh TEPMOCTATNH€eCKOro KsiariaHa:

KVST=2,4 M3 /4ac

Pac4eT BenéTcsa B TabnmyHom hopme (Tabnuua 4.1.6).

Ta6nuua 4.1.6. Pac4éT 6anaHcMpoBKu netenb

V)
9] ~. S ©
P N S . © © © © © © | &| I
5{ ~ = _ _ C [ C - - { 2
-~ ‘—. . = - . - = . m m
o e N S S O B S O R B
Sl ol e | 9| S| | S| S| S]] =
s| 2 S| = w v | ¥ w Y w o | = ¥
= 3 I = = ) = [} = = < =
= = ] = = = = = > = o
el 2| 2| X| 5| 5| =25 2| =| 5|2l o
ol = _8_ o o a 2| 2 2 o} a | S| G
ol = (@] (@] @] o o ©
Z| 8| o| 5| &8 6| 2| 6| 8|8 68|28 =
o = = 8 -
c = o o o o o e o o o
o 2 o C = = C c C S 5
3 O = £ 2 - 5 " g 5| o o
1 8| | &£ £ §| £ &| £| €| E] o
< S | | < BS S BRI N BN
o ~ g @)
O
1 10,029]0,258| 107 [10700| 496 | 193 |11389| 163 |11522| O — |monHoe
2 |0,023(0,205| 71 |5680| 251 | 120 |6051| ~ - | 5471036 1.2
3 10,014[0125| 20 |[1000| 93 | 45 |1138| ~ — |10384| 06| 0.6
4 10,029(0,258| 107 |8025| 430 | 193 |8648| ~ - |2874|0,62| 1.7
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B cnyyae, korpa GanaHcmpoBka Befdetcs 6e3 pacyéta, ynobHee Monb3oBaThCs
KONMeKTopHbIMM Brokamu ¢ pacxogomepamn (poTameTpamu). TopsaokK «pyyHON»
HaCTPOMKM MO>HO MOKa3aTb Ha paHee paccyUTaHHOM npumepe. ViMelotca 4 netnv Anm-
HoWM L1=1OO, L2=8O, L3=50 " L4:75 METPOB.

BanaHcrpoBKa HaYMHAETCS C TOrO, YTO BbIBMPAETCS NeTNs Camom DONbLION ANNHBI.
B Hawem cnyyae 370 netns N2 1. Mpy BKNOYEHHOM LMPKYNALMOHHOM Hacoce perynm-
PYIOLLMI KNanaH Ha 3TOM NeTe OTKPbIBAETCA B MakCMManbHOe NOSIOXEHWE, 1 OTHOCK -
TeNlbHO Hero OyayT BbICTABAATLCA PAaCXObl BCEX OCTasbHbIX NeTenb. [JonycTnMm, B nos-
HOCTbIO OTKPbITOM MOMIOXeHWW knanaHa netnu N2 1 pacxogomep UKCMpPYeT pacxos
0,=4 N/MWH. 3Ha4WT, OCTambHble NETNIN HACTPAVBAIOTCA MPOMOPUMOHANBHO UX AMHE!

Li-9
g = T , 71/ MUH.
1

[Mony4rm cnepyiowime 3HadYeHUs Ha-
cTpoek (cm. puc. 4.1.2).

Mpn NepBUYHOM HACTPOMKE 3HAYEHUS
nokasaHuM pacxoda Ha netne, NpUHATON
33 PaCYETHYIO, MOTYT M3MEHNTBCSA. ITO 3a-
BWCUT OT TOrO, B KaKOM MepBOHaYanbHOM
MOMOXEHUW HaxXOAMAMCb BCe KnanaHbl. ‘
Ecnm knanaHbl GbInn 3aKpbIThl, TO NOKa3a-
HMS pacxofa Ha NepBow Nnetne yMeHbLUaT-
€. 3HAYUT, HY>KHO CHOBA OTPerynMpoBaThb
knanaHbl no popmyne 4.1.10, B cootBeT-
CTBUM C V3MEHMBLUMMWCA MOKa3aHUAMM
pacxofoMepa nepBow NeTiu.

(4.1.10)

100 ™ 80 ™M 50 M 75m
4 n/MUH. 3,2 N/MWH. 2 N/MUH. 3 N/MUH.

1111+
il

Puc. 4.1.2. 3HayeHunsa HacTpoek npu nep-
BUYHOW perynuposke

Mpn NOLJOBHOM HACTPOMKe MOXET CIIOXWMTbCA CUTyaums, Korha Aaxe npw non-
HOM OTKPbITUN PacXofoMep OfLHOW M3 MeTenb He OymeT pocturatb TpeOyemow oT-
MeTkW. Hanpumep, pacxofomep BTOPOW METNN BMECTO 3HadyeHus 3,2 n/MuH., byaert
nokasbiBaTb 2,5 N1/MWH. DTO 3HA4MT, 4TO MOTepW AaBfeHWs B 3Ton netne Gonblue,
4YeM B MepPBOW, HECMOTPSA Ha TO, YTO BTOpasf NeTNd Kopoye. DTO CyyaeTcs, 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 Gonblue, 4eM B netne Ne 1.

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

L -
gizi

2 , N/MVH.
L2

Cnocob HaCTPOVKM MPOMOPLMOHANBHO AfAWH NeTeflb MOXHO NMPUMEHATb B TOM
clydae, Koraa KOHCTPYKLUMA Mofia W LWar yknaaku Tpyd Bo BCex 0DCNyXMBaeMbIx Mo-
MeLLEHNAX MPUMEPHO OAMHAKOBLI. ECIN Xe 3TO yCnoBMe He cObMogaeTcs, pacxoapbl
no Netnam He OyayT NPOMOPLUMOHANbHBI AfIMHAM, U «PYHHYIO» HAaCTPOMKY NpuaETcs
BbIMOJIHSATL MO BbIPABHMBAHMIO TEMMEPATYp 0OPATHOro TEMNOHOCUTENS, YTO 3aHMMaeT
ropaszo 6osblue BpeMeHu.

(4.1.11)
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100 m 80 m 50 m 75m™
3,1 n/MuH. 2,5 n/MAH. 1,6 N/MUH. 2,3 n/MUH.

Ad AT

=

FEEE

Puc. 4.1.3. 3HayeHUsa HacTpoeK Npu pacyéT-
How netne Ne 2

Puc. 4.1.4. TpoHUKN C TepMOMETPaMM
VT.4615 Ha o6GpaTHOM KonnekTope

Puc. 4.1.5. UsmepeHue TemnepaTtypbl TPyo
nupomeTpom

H HACTPOWMKA OBOPYJOBAHUSA

Mpu TakoMm cnocobe 6GanaHCUpoB-
KW B MOJAlOWMN KOMNEKTOp TEMIoro
nona [OOMKeH MoAaBaTbCa  HarpeTbin
no 30-35 °C tennoHocuTenb, a B rnome-
LEHMAX HeobxoouMmMo obecneynTb XoTs
Obl MUHMMAaSbHBLIA TENNOCbEM. TO ecCTb,
HaCTPOWKYy >KenaTeflbHO  MNPOM3BOAUTb
npv OOMHAKOBOW TemrnepaType B Mome-
LeHnsx He Boblwe 10-12 °C. [Ina koHTpons
TemnepaTypbl BO3BpalLLlaemMoro Tenso-
HocuTens yaobHee cHabauTb 0OOPaTHbIN
KONMEeKTOp TPOMHMKAMW C TEPMOMET-
pamu VT.4615 (puc. 4.1.4).

NepBoHavanbHas GanaHCcMpoBKa Npo-
N3BOAMTCS  MPOMOPLMOHANbHO  ASIMHAM
neTenb, Kak OnucbiBanocb paHee. Mocne
3TOro onpenenseTcs TemnepaTypa obpat-
HOrO TEMNIOHOCUTEN CAMOW ANIMHHOW MeT-
nn. Ecnv obpaTtHbIA KonnekTop He cHab-
XEH TepMOMETPaMM, MOXHO W3MepsATh
TemnepaTypy HemocpenCcTBEHHO Ha Tpybe
nvpomeTpoM (puc. 4.1.5). danbHenias
3ajlaya CcocTouT B TOM, 4TOObI YyCTaHO-
BWTb Ha KaXaou neTne TemnepaTtypy BO3-
BPaLLAeMoro TEnoHOCUTEN Takylo Xe,
KaK Ha camMoun OJIMHHOW neTne.

Ona noHmxeHns TemnepaTtypbl Oa-
NAHCMPOBOYHBIN KianaH Ha Konfiektope
HY>XHO HACTPOUTb Ha HECKOMbKO MeHb-
WM pacxof U Aath cucteme nopabotatb
He MeHee 1-2 4acoB, Moc/e 4ero CHoBa
3amMepuTb Temnepatypy M BHECTU Kop-
PEKTUPOBKY B HacTpomky. Mpouecc 31oT
LONUTENbHLIA N YTOMUTENbHbIN, MO3TOMY
NpY  BO3MOXHOCTU  BCE-Taku  fydlile
NCMONb30BaTh PACYETHLIN cnocob BanaH-
CUPOBKMU.

Ons  Toro u4ToObl HacTpomky 6a-
NAHCMPOBOYHbIX  KJlAaMaHOB  3aLMTUTb
OT HEeCaHKLUMOHUPOBAHHOrO BMeLLaTeNb-
CTBa, Ha Konnektopax VTc.594, VTc.588
NMEETCH MexaHM3M (hUKcaUmMm HacTpoey -
HOFO MOSIOXKEHNS.

B nonoxeHuu, Korga knamaH BbICTAaBNEH Ha 3afaHHbI Pacxof, BUHT duKkcaTop
(puc. 4.1.6) 3aBMHYMBAETCA [0 YNOpa C MOMOLLbIO TOHKOW OTBEPTKM C MIOCKMM LUMN-
ueM. BWHT cburKcaTop pPacrmonoXeH BHYTPW LIECTUIPAaHHOTO rHe34a, MOCPefACcTBOM
KOTOPOro MPOW3BOAMTCS HACTPOWKa KnanaHa. BMHT orpaHuWYMBaeT oTKpbITMe KnanaHa
Ha PUKCMPOBAHHOM YPOBHE U He NO3BONSET eMy OTKPbITbCA Bonblue. Mpu 3TOM NoNHO-
My 3aKpbITUIO K/anaHa BUHT He NpensaTcTyerT.

OTKPBIT 3AKPBIT

BHHT BHUHT

¢uxcarop

Puc. 4.1.6. duKcauusi HACTPOEYHOro NoNoXXeHUsi 6anaHCMPOBOYHOrO KlanaHa

4.2 HACTPOWMKA BANAHCPOBOYHOIO KNTAMAHA
BTOPMYHOIO KOHTYPA

BanaHcMpoBOYHbIN KanaH BTOPUYHOIO KOHTYpa 3a[laéT COOTHOLLEHME MeX[y pac-
XO[AAaMM NepBUYHOro (CeTeBOro) 1 BTOPUYHOrO (TENNbIN NOM) KOHTYPOB. PacnonoxeHue
3TOrO KJlanaHa y pasHbiX TUMOB HACOCHO-CMeCUTENbHbBIX Y3/10B NOKa3aHo Ha puc. 4.2.1.

KflanaH BTOPUYHOro KOHTypa

COMBI

VALMIX

TECHNOMIX

KnanaH nepBUYHOro KOHTypa

Puc. 4.2.1. PacnonoxeHne 6anaHcMpOBOYHbIX KNarnaHOB Ha HaCOCHO-CMeCUTEeNbHbIX y31ax
VALTEC

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA E



Yem Bonbliie OTKPbIT KNanaH BTOPUYHOIO KOHTYypa, TeM Gorblias 40N OCTbIBLUErO

TENNOHOCUTENS MOCTYNaeT K Hacocy.
[Ins KOoppekTHOW HaCTPOWKM 3TOro KfamaHa HY>XHO 3HaTb ClefyloLlme UCXOLHble

OaHHble:

+ of0uWylo TEnnoByld MOLWHOCTb  CUCTEMbI  TEMNOro  Mofa, MNOAKIOYEHHOrO
K HaCOCHO-cMecuTensHomy yany Q, BT;

*  TemnepaTtypy TEMOHOCUTENS, NOAABAEMOrO B TEMSbIA MO tml, °C;

*  nepenaj Temnepatyp Mexiy npambiM 1 obpaTHbiM TennoHocutenammn At , °C.
70T Nepenaf, 0bbl4HO cocTaBnseT 5+10 °C;

*  TeMmnepaTypy TEeMOHOCUTENS, MOCTYMAIOWEro K HACOCHO-CMECUTENIbHOMY Yy3.y
13 nepsu4Horo (rpetollero) KoHTypa, t, °C;

*  TUApaBAMYeckme XapaKTepUCTUKN TepMOCTaTU4eCcKoro KnanaHa y3na
(cm. Tabnuuy 4.2.1).

Tabnuua 4.2.1. NponyckHas cNocoGHOCTb TEPMOCTaTUYECKMX KJlarnaHOB HaCOCHO-
cMmecuTenbHbix y3nos VALTEC

Twn y3ana VT.Combi VT.DUAL VT.VALMIX VT.TECHNOMIX

K, M*/uac 0,9 0,9 11 0,9

* rMApaBnVYeckue XapakTepUCTUKM OanaHCMPOBOYHOrO KranaHa BTOPUYHOIO
KOHTypa (cm. Tabnuuy 4.2.2).
Ta6nuua 4.2.2. MponyckHas cnocoGHOCTb KNlanaHOB BTOPUYHOFO KOHTYpa HacoOCHO-cMe-
cnTenbHbIX y3nos VALTEC

Tvn y3na | VT.Combi | VT.DUAL VT.VALMIX VT.TECHNOMIX
K, M?/4aC, Npu HacTporke

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 Npy KONM4ecTBe 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 OrnpefenseTcs TpebyemMblii pacxof TennoHocuTens
B NEPBUYHOM KOHTYpE:

36000
G =22 2.
l C(tl Lo +Atmn)’ Kr/ac (4-21)
Pacxopn TennoHocKTENs BO BTOPUYHOM KOHTYpEe COCTaBUT:
G,= 3600Q, Kr/4ac (4.2.2)

CAt
mp
Pacxop Hepes 6anaHcMpPoBOYHBIV KanaH BTOPUYHOTO KOHTYPa [1Nfl BCEX Y3108, KPO-
me Dual, ABNseTcs pa3HOCTbIO PacxofoB:
G, ,=G,G,, kr/4ac (4.2.3)
3Has pacxofl B NepBMYHOM KOHTYpe, MOXHO ONpeaeNuTs NoTepy AasfieHva Ha Tep-
MOCTaTU4ECKOM KrlanaHe:
2
424
AR, [q] 6% (4.2.4)
PR
V13 ycnoBsusa paBeHCTBa AaBNeHUN NPU CIIMAHUM MOTOKOB MOXHO HanTv Tpebyemyio
NPOMYCKHYI0 CNoCOBHOCTL 6aNaHCMPOBOYHOrO KNanaHa BTOPUYHOIO KOHTYpa:

_ K2
' = olar \/ZIT M Juac (4.2.5)
lMpumep.
Wcxoambie gamHbie: T,=80°C; tmn ,=45°C At =10 °C; Q=8000 Br; ysen VT.Combi.
PeLueHune:

1. Pacxon B nepBuYHOM KOHType:

36000 _ 3600-8000
V1, + A1) 4196-(80_45+10) 1025 Kr/4ac (4.2.6)

mnl

2. Pacxon Bo BTOPUYHOM KOHTYpe:

G, =000Q _3600-8000_ggg 7 kr/4ac (4.2.7)
cAt,  4179-10

3. Pacxon Yepes 6anaHCupoBOYHbIV KilarnaH BTOPUYHOIO KOHTYPa:
G, =G-G,=689,2-152,5 =536,7 kr/4ac (4.2.8)
4. [MoTepu AaBieHUs Ha TEPMOCTATUYECKOM K/lanaHe:

2 2
Ap,ﬁ( G ] =( 152,5 ] -0,0304 6ap (4.2.9)
K 972-0,9

5. lNponyckHas crnocobHOCTb BaaaHCMPOBOYHOro KanaHa BTOPUYHOro KOHTypa:
G, 536,7
: =3,1M°/vac. (4.2.10)

0K2

K = =
2 p AP, 994.0,0304

6. Mo Tabnuue 4.2.2 onpenensem 3Ha4eHne HacTpouiky knarnaHa. OHo paBHo 3, 5.

OpWEHTMPOBOYHO TpebyeMyto NMPOMyCKHYI CNOCOOHOCTL BanaHCMPOBOYHOIO Kia-
MaHa BTOPUYHOIO KOHTYpa OJ1 HAaCOCHO-CMecuTenbHbIX y3nos VT.Combi, VT.Valmix,

VT.Technomix MOXHO paccimTaTth No hopmyne:
— tl _tmnl .Kvnl;(' M3/L_|ac (4.2.11)
At ’

mn

Vo2

[ns y3na VT.Dual pac4ét 6anaHCMpOBOYHOTO KnarnaHa BTOPUYHOTO KOHTYpa UMeeT
HECKOJIIbKO VHOW BUA,

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



PaccyuTas notepu faBneHns B Netnax v knanaHax ysna Ap . (cm. paspen 4.1)
VI OnpefienvB pacxof, TeNjoHOCUTeNA B NepBu4HOM KoHType G, no cdopmyne 4.2.6,
nponyckHas cnocobHocTb knanaHa K, Bbidmncnserca no opmyne:

G
K 5 =————, M*/uac (4.212)

lMpumep:
VicxoaHble gaHHbIe:
T,=80°C;t =45°C; 4t =10 °C; Q=800087, 4P __ =6000 [la; y3en VT.Dual.

1

PelerHve:

1. Pacxon B nepBUHHOM KOHType:
__ 36000 _ 3600-8000  _
Tyt A,) 4196 (8045 +10) P22 KT/Hac (4.2.13)
2. Tpebyemas nponyckHas CNOCOBHOCTb KilanaHa:
G, 152,5
= . =0,64 M3/4ac 4.2.14
p10°AP,, 972-410° 6000 / ( )

v62 T

Mo Tabnuue 4.2.2 Haxoamm Konm4ecTBo 060pOTOB OTKPbLITUA KnanaHa. OHo pasHo 1/,

4.3 HACTPOWKA BATAHCMPOBOYHOTO KJTAMAHA
MEPBNYHOTO KOHTYPA

3apadva 6anaHCcMpPOBOYHOrO KianaHa NepBUYHOro KOHTYpa — MMApaBAUYecky yBs-
3aTb paboTy HAaCOCHO-CMeCUTENBHOrO y3na TEMNOro nomna C ocTanbHbIMU NprbdopamMu
1 y3namm cUCTeMbl OTONNEHNS. N03TOMY pacHET HACTPOWKM 3TOrO KNanaHa Npomn3BOaMT-
€S MO TEM Xe NPaBWaMm, H4TO 1 PACHET HACTPOEYHOTO KIlanaHa OTONUTENbHOrO Npubopa
B IBYXTPYOHOM cucTeme.

MPUHLUMN HACTPOWMKM fydylle BCEro rnokasaTb Ha KOHKpPeTHOM npumepe (cm.
puc. 4.3.1).

JonycTM, cucTema TENNbIX NOMIOB, NPUCOSAMHEHHASA K Pa3BoAsALLMM TpyOonpoBo-
[laM nepBoro fipyca, notpebnset 8 kBT TennoBon MowHocTv (Q) npu TeMnepatypHoM
pexumMe B nepBUYHOM KOHTYpe 80 °C/35 °C. MponyckHas CNocobHOCTb TepMocTaThye-
CKOro KnanaHa npu nonHoM otkpeitn K - =2,5 M3 /4ac (yzen VT.Combi).

|_|pl/l STNX yUI0BUMAX pacxod B NepBNHYHOM KOHTYpe COCTaBUT:

3600Q _ _3600-8000 =152,5 kr/4ac (4.3.1)
ct,~t,) 4196-(80-35)
|_|a,EI,eHI/Ie OaBJIEHNA Ha TEPMOCTAaTUHECKOM KJlarnaHe y3Jia:

2 2
|G | (1525 )} _0,00394 6ap, vnv 394 Ma (4.3.2)
™\ K, 97225

vomg

G, =

Ha cxeme PUCYyHKa 4.3.1 NoKa3aHbl NageHna AaBneHnsa Ha OTAENbHbIX y4dacTKax.

H HACTPOWMKA OBOPYJOBAHUSA

C T T T T
1 I I 1
It I I It
600 Ila e!D
< [a] E
= =
S (e}
I I
10 Ila G
B © N 5 M-
I I I It
600 TTa P
F  100a
[
| \ +400 TTa
& =
S
S S 0 o
o J )
Ny — S 7 :
10 Ia = 5 i
6] 0
39412 K| @ 0 0
@ @
sl 4 W4k :
M . 5
L =

10 ITa

+1006 I1a

Puc. 4.3.1. Cxema K pacyéty HacTpPomKn 6anaHCMPOBOYHOrO KilanaHa NepBUYHOro KOHTypa

[na konbua B-D-F nepenag fasnennn coctasmt 210+210+600=1020 Ma.

[ing pagmatopHoro y4actka B-H-F 31oT nepenag 6ynet 10+600+10=620 Ma.

[ns cnuaHMs NoTOKOB B ToYKax B 1 F HacTpoeyHbIn knanaH paguatopa H gonxeH
ObITb HacTpoeH Ha nepenap 1020-620=400 Ma.

Ons konbua A-D-M — notepu gasneHus coctassaT 200+210+600+210+200=

=1420 Ma.

Ons konbua A-K-M 3101 nepenag coctaut 10+394+10=414 Ma.

[ng cnuaHMsa NOTOKOB B TodKax A 1 M 6anaHCMPOBOYHbIN KNanaH y3fa AofiXeH
ObITb HaCTpoeH Ha nepenaf 1420-414=1006 MNa.

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA E



3Has TpebyeMbin Nepenap AaBNeHN Ha KnanaHe, MOXHO HanTu Tpebyemyto npo-
MyCKHYIO CNOCOOHOCTb KianaHa:

Gl 1525
" p AP, 9944107 11006

Tpebyemas No3nums HaCTPONK GanaHCMPOBOYHOTO KiamnaHa NepBUYHOIO KOHTY -

pa onpenenseTca no HacTpoevHom Tabnumue (cm. Tabnuuy 4.3.1).
Ta6nuua 4.3.1. MponyckHaa cnoco6HOCTb GanaHCMPOBOYHbIX K/lanaHOB NepBUYHOro

K

=1,73 M3 /Hac (4.3.3)

KOHTYpa
Tun yana VT.Combi |  vivamix | VI.TECHNOMIX
K e M?/4aC, Nput HacTporke
0 - 0,44 0,44
1 - 1,46 1,46
2 - 1,9 1,9
3 - 2,27 2,27
K &r M?/4ac npy Konn4ectse 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 -

[ns paccMOTpeHHOro Nprmepa KnanaH oTKpbIBaeTCs Ha Tpy 00opoTa OT MOJHO-
CTbIO 3aKPbITOr0 MONOXEHUS.

4.4 NMOOBOP HACOCA

[nsi Toro 4toObI NPaBMUIbHO NOAOOPaTh LIMPKYNSLMOHHBIM HACOC AN HACOCHO-CMe-
CUTENBHOTO y31a TENIOro Mosa HYXKHO ONPeAeNUTb IBE OCHOBHbIE XapaKTepUCTUKU:

— Tpebyembln pacxopn, GTp, M3 /4ac;

— Tpebyemblin Hanop HTp, M BO/. CT., KOTOPbI AOMXKEH ObITb HE MeHbLLe PAaCHETHbIX

rMApaBnMYeckyx NoTepb B y3ne:

H, _=0,0001Ap . MBoOA. CT. (4.4.1)
MoyTun BCe HeobxoaMMble AaHHble s Noabopa Hacoca ObINM NonyYeHbl NP pacye-

Te BanaHcMpoBkY NeTenb (cMm. pasgen 4.1)  npy pacyéTe HacTPOMKM BanaHCMPOBOYHO-

ro kflanaHa BTOpUYHOro KoHTypa (cm. paspen 4.2):

*  pacxof TennoHocKTens B nepsu4HOM koHType G, (kr/4ac) no doopmyne 4.2.1;

*  pacxof] TeMnoHoCuTeNs BO BTOpW4HOM KOHType G, (kr/4ac) no copmyne 4.2.2.

H HACTPOWMKA OBOPYJOBAHUSA

DTOT pacxof, BbIpaxeHHbIR B M?/4ac, 1 OydeT aBnatecs TpebyembiM npu nogbope
Hacoca:

G, = Gl: m?/4ac (4.4.2)
mp
Y2
e pacxop TenyoHocuTeNs 4Yepe3 OanaHCMPOBOYHBLIV KNamaH BTOPUYHOTO KOHTYpa
G,,, (kr/4ac) no dopmyne 4.2.3;
*  MPOMyCKHas CnocobHOCTb OanaHCMPOBOYHOMO  KflamaHa BTOPUYHOMO  KOHTYpa
3 .
K, (M?/4ac) no dopmyne 4.2.5;
*  noTepu AaBJfieHVA B METNAX TEMNOro nona Apmax (Ma) no copmyne 4.2.7;
* K noTtepsiM AaBrieHns B MeTsX TENIOro nosa Heobxoammo Ao6aBnTh NoTepy Aasne-
HUs B ©anaHCMPOBOYHOM KanaHe:

2
G
APﬁkz :[ K2 j . 6ap (443)
PK 550
TpebyeMblit Hanop Hacoca COCTaBUT:
H,, =107 -Ap,, +10-AF, gop cr. (4.4.4)

Onpepenvs H v GTp, no pabo4nm rpadrkam HacocoB noabrpaeTcs HacoC 1 ero
CKOPOCTb.

Paboyue rpadumkum Hacoco VT.VRS.25/4 n VT.VRS.25/6 npeacraBneHsbl Ha pucyH-
Kax 4.4.1vn 4.4.2,

6
5
\

4 [———3kopocy,
. b 3
E ) \\ - ch
5 Xopo,, - —
& Ty |
= 5 3 I T
o
21
<
= 0

0 0,3 0,6 0,9 1,2 15 1,8 21 24 2,7 3,0
Pacxon G, m¥uac
Puc. 4.4.1. Pabounii rpacmk Hacoca VT.VRS25 /4
6 i
o ° —ders, 3
S 4 ¥ Opo \
g )
: 3 Ocz, ; \ \
2 —
g 1 T e
5
= 0
0 0,3 0,6 09 1,2 15 18 2,1 24 2,7 3,0 33 3,6 39
Pacxon G, m¥4ac

Puc. 4.4.2. Pa6ouni rpacmk Hacoca VT.VRS25/6
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lpyimep pacyéra

VicxogHbie gaHHble: K HACOCHO-CMecUTeslbHOMY Y371y NoAKIoYeHa cuctema obLyen
TernnoBov MolHocTbio Q =8000 BT:

[ToTepu B pac4ETHOM LMPKYNALMOHHOM KOfIbLe cocTasnsoT Ap, =20 000 [a.

Mepenan Temnepatyp Mexay npsmMbiM v 0BPaTHbIM TErIOHOCUTENSIMIU COCTaB/ISET
4t =10°C.

Temnepatypa TerioHoCUTENS, MOAAIOLIEroCs 13 NepBu4HOro KoHTypat,=80° C.

PacqéTHas Temnepatypa Ha Bbixoge u3 yana VT.Combi t =45 °C.

banarcnpoBoYHbIV KianaH BTOPUYHOO KOHTYpa HacTpoeH Ha K,,=3, 1 M?/4ac.

Pacyeér:

*  pacxof TEMnIOHOCUTENS B EPBUYHOM KOHTYPE:
36000 3600 - 8000

TSt 1 AL) 4196(80-45+10) 122 Kr/Hac (4.4.5)

mnl mn

* pacxof teriyioHocuTe i BO BTOPMYHOM KOHTYype!

36000 3600-8000
G, = =0T A.
2= 417910 689,2 kr/4ac (4.4.6)

mn

*  Tpebyembivi pacxo Hacoca:
G o892 4 696 w3 /uac (4.4.7)

mp
p 990
«  pacxof vyepe3 banaHCcMpPOBOYHBIV KilanaH BTOPUYHOIO KOHTYPa:

G, ,=G,-G,=689,2-152,5 =536,7 kr/uac (4.4.8)
* fotepun naBJ/ieHNa Ha 68/78HCM,OOBO'~IHOM KriariaHe BTOPNYHOIro KOHTypa:

G, 536,7 \
AP =| | = -
(pK j (972. 3’1] 0,0317 6ap (4.4.9)
. paC‘-IéTHble I—VlﬂpaBﬂl/lLleCKl/le ﬂOTepM B y3./79.'

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

V662

*  Tpebyembivi Harnop Hacoca:
HmDEO,OOOIAprO,OOO? x23170=2,317 M BoA. CT. (4.4.11)
Ha paboyem rpaduke Hacoca VT.VRS25/4 HaHocum paboyyio Touky (PT)
y3na 1 onpefensieM, 4To 3TOT HACOC Ha MEePBOWM CKOPOCTW MOAXOAMT nop Tpebyembie
napametpsbl (puc. 4.4.3).

6
5
5 4
=S
2 3 “Kopo,
z {1
T 2 PT
o [
o
= 1
<
"0
0 0,3 0,6 0,9 12 15 18 2,1 24 2,7 3,0
pacxon G m/gac

Puc. 4.4.3. Paboyas Touka y3na Ha paboyem rpaduke Hacoca VT.VRS.25/4

H HACTPOWMKA OBOPYJOBAHUSA

4.5 HACOCHO-CMECUTEJTbHBIE MOAY TN CUCTEMbI VT.VARIMIX

[ns KOTTeAXKHbIX KOTENbHbIX MOLLHOCTbIO Ao 120 kBT nop ToproBon Mapkou
VALTEC BbINycKaloTCA MOHTaXHble Moaynu cuctembl VT.Varimix, nossonsiowe
€03aBaTb TEMoBble NyHKThI, 0becneymBaloLLme TeNnoHOCUTENSAIM CUCTEMbI PaanaTop-
HOro oTonneHus, BeHTUNALMK, TBC 1 cncTeM BCTpoeHHOro oborpesa (puc. 4.5.1).

CuctemMa CoCTOUT U3 Mofynen, NpefcTaBneHHbIX B Tabnuue 4.5.1.

Mogaynm noctaBnaoTca B TENAOM30NALMM 1N NPeayCMaTPMBAIOT UX HACTEeHHOe Kpe-
nnexue.

HacocHo-cmecutenbHble mogynn VT.VAR20 u VT.VAR21 no3sonsioT co3faBaTb
B CUCTEME OTAEeNbHble KOHTYpbl C MOHMXEHHOW TemmnepaTypon TEennoHOCUTENS,
4YTO MO3BONAET MX MCMOMb30BaTb AN YCTPOUCTBA TEMMbIX NOMOB. [ONs 3TOro mMomynm
HY>KHO OYKOMMIEKTOBAaTh LIMPKYASALMOHHBIMU HAaCOCaMM MOHTaXHoOW anuvHon 180 MM
1N POTaLMOHHBIMW MPUBOAAMW CMECUTENbHbIX KI1anaHoB.

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

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



B kayecTBe npvBOAa pekomMeHOyeTcs
MNCNONb30BaTb aHANOrOBbIN POTALMOHHbBIN
npusof VT.ACCIO co BCTPOEHHbIM KOH-
Tponnepom (puc. 4.5.2).

STOT NPUBOL, CHAOXEH BbIHOCHBIM AaT-
YMKOM TeMMNepaTypbl 1 MOXET BbINONHATb
cnenyioLme yHKUMN:

* noadepXaHwe TemnepaTtypbl TEMNOHO-
cutens (MU -perynnpoBaHne), 3aaaH-
HOW NoNb3oBaTenem;

*  M3MepeHue 1 MHAMKaLMa TeMnepary-
pbl TENNOHOCKTENS;

*  M3MeHeHVe N NHAMKALMS HanpaBneHns
OTKPbITUA / 3aKPbITWA KNanaHa, B 3aBUCMMOCTI OT MOJIb30BaTENbCKOWN YCTaHOBKM;

*  M3MEHEeHWe OpueHTaLmMm AMcnies OTHOCUTENIbHO KOopnyca KnanaHa, B 3aBUCMMOCTU
OT PacnofIOXeHNA NPUBOAA;

*  V3MeHeHWe nocTosiHHbIX [N -perynvpoBaHns (KO3 hULUMEHTbI  YCUNEHUS:
Kp — MPOMOPUMOHanbHOW cocTaBnaolen; K — uHTerpanbHoOn coctaBhsiollen,
K, — anddepeHumanbHon coctaBnsioLLen) No 3afaHnio nonb3osaTens;

*  HacTpowKa BpeMeHW BbIBOpKM NMiodTa NpuBoaa;

*  BO3MOXHOCTb Mepexoaa K py4HoMy ynpasneHuio (nepeknoyaTtens Ha Kopryce);

+ OoTODpaxeHWe TemnepaTyp AaTymKa 3a NoCNeaHIon Heflento.

TaGnMu.a 4.5.2. OCHOBHbIe TeXHU4Yeckne XapaKTepUcrnkn HaCoOCHO-CMeCuUTeNlbHbIX Mop.yne|7|

Puc. 4.5.2
PoTauuoHHbIn cepBonpusog VT.ACC10

3HavyeHne ans Moaynem
XapakTepuctnka En. nam.
VT.VAR20 | VT.VAR21
Yo X040B CMECUTENIbHOTO KilarnaHa LT. 3 4
MakcrmManbHas NponyckHas cnocobHOCTb KnanaHa, K M3 /4ac 4 4
Pabouee gasneHune MnMa 1,0 1,0
MpobHoe faBneHne Mla 1,5 1,5
MakcumanbHas TemnepaTtypa pabodert cpefbl °C +120 +120
MakcrManbHbIN PacXof, TENNOHOCUTENS Kr/4ac 1800 1500
(l\ﬁl]:;czrjg;ieg NoAcoeANHEHHAsN TeNNOBas MOLLHOCTb <BT 42 35
[ameTp ycnoBHOro npoxofa TpybonpoBoaoB Moay s Dy,mm 32 32
MoHTaxHas AnvHa Hacoca MM 180 180
Eﬂpaefae:abl HaCTPOWKK Nepenaga AasneHuin nepenyckHoro 6ap 0.240,6 0.20.6
MponyckHas CNoCOBHOCTb CMEeCUTENIbHOrO KNanaHa Npu NofoXeH HaCTPONKM:
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 4.1 41

H HACTPOWMKA OBOPYJOBAHUSA

Tabnuua 4.5.1. Coctas cuctembl VT.Varimix

VT.VAR.1

HacocHbIn mogynb
C TPEXXOLOBBIM KJ1anaHoOM

HacocHbI Moay b
C HeTbIPEXXOAOBbLIM KianaHoM

VT.VAR.00 VT.V~AR1O HacocHbI Mogynb
HacocHbIn Mmogynb _
fnopocTpenka 663 Bainaca c Garnacom v nepenyckHbIM
K/1anaHoMm
VT.VAR20 VT.VAR21 VT VAR30

KonnekTopHbI MoZy b

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA E




4.6 HACOCHO-CMECWUTENbHBIE Y3/1bl MO3IEMEHTHO CEOPKY

KpoMe  HaCOCHO-CMeCUTeNlbHbIX  Y3/10B  MOJIHOM  3aBOACKOW  FOTOBHOCTW,
B HoMeHknatype VALTEC [OCTaTOMHO M3AeNWi, K3 KOTOPbIX MOXHO CobpaTtb Mpo-
CTEeMUME  HACOCHO-CMecuTeNbHble  y3Mbl  Ans  obCy>XunBaHUS  TEMMbIX  MOJIOB.
HacTpoika Takmx y3/10B, KOHEYHO, 3aMET HeCkosbKo Hosblle BPeMEHN, HO CO CBOEN
3afiaqven y3nbl ByayT BNOHe yCrnelwHo CrpaBnsaThCs.

MprMepbl CxeM TakKX y3/10B NoKasaHbl Ha pucyHkax 4.6.1+4.6.4.

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

KNAMAH PAIVATOPHbI/ TEPMOFOfIOBKA C MNB3A ANA AATUMKA  TPOVIHVIK ANA ATUNKA
TEPMOCTATUYECK/N BbIHOCHBIM IATYMKOM TEMMEPATYPbI TEMMEPATYPbI

gmm

\ VT.052

BEHTWNb MPAMOTOYHbIN

VT.MR02 VT.3011

KNAMAH TPEXXOI0BOM TEPMOTOJNOBKA C
TEPMOCTATUHECKUI BbIHOCHBIM IATUMKOM

VTr.136

TPOVHUK ANA AATUMKA
TEMMEPATYPbI

VT.0667T

BAVMAC C NEPEMYCKHBIM
KNAMAHOM

Puc. 4.6.3. Y3en Ha 6a3e Tpexxo[0BOro cmecuTenbHoro knanaHa VT.MRO02
nop ynpasneHnem Tepmoronosku VT.3011

Puc. 4.6.1. Y3en Ha 6ase paavaToOpHOro TepMoOCTaTUHYECKOro KanaHa noBbiLeHHOMN
nponyckHoun cnocobHoctn VT.034 nop, ynpaBneHvem TepmoronoBku VT.5011

VT.MRO1 VT.3011 VT.551 VTr.136
KINAMAH TPEXXOQOBOW TEPMOrOJIOBKA C FUNb3A ANA OATYMKA TPOMHUK ANSA OATYMKA
TEPMOCTATUYECKUM BbIHOCHbBIM AATYAKOM TEMMNEPATYPbI TEMMNEPATYPbI
(€]
5 =
VT.052
0 o]
NPAMOTOYHbBIN
q
@
S = 33( °
o =]
[mm)
VT.0667T
VT052 BAVIMAC C NEPEMYCKHbIM
BEHTMb KNAMAHOI
NPAMOTOYHbIN

VT.MIX03  VT.ACC10 VT.551 VTr.136

KNAMAH TPEXXOI0BOM CEPBOMPVBOL TVNb3A ANS JATYMKA  TPOVHUK 4715 IATUMKA
POTALIMOHHbIN C KOHTPORNNEPOM TEMMEPATYPbI TEMMEPATYPbI

BEHTWMb
MPAMOTOUHbI

{
&

VT.052 VT.0667T

BEHTWb o
MPAMOTOYHBIN BAMMAC C NEPEYCKHbIM
kHARAHOM

Puc. 4.6.2. Y3en Ha 6a3e TpéXXo[0BOro cMmecuTenbHoro knanaHa VT.MRO1
nop, ynpasneHuem tepmoronosku VT.3011

H HACTPOWMKA OBOPYJOBAHUSA

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

BOASHOW TENbIA NOA. NPOEKTUPOBAHME, MOHTAX, HACTPOVIKA H



5. ABTOMATUYECKOE PErYJINPOBAHUE HAMOJIbHOIO OTOMNEHNA
5.1 SAOAYN ABTOMATUYHECKOTO PEMYJIMPOBAHNA

HeobxooMMOCTb M BaXHOCTb  aBTO-
MaTNYeCckoro peryimpoBaHMa  CUCTEMOMN
HaMoNbHOro  OTOMJIEHMS  Nydlle  BCero
[lOKa3blBaTb Ha KOHKPETHOM Mpumepe
MO NPUHLMMNY «OT NPOTUBHOIOY.

MNpeanonoxum,  1MeeTcs  Nomelle-
Hue, 0bOpyAOBaHHOE CUCTEMOM TEMSIOro
nona C PacyeTHbIM yAeNbHbIM TEMNOBbIM
notokoMm ;=60 BT/M%. 3TOT Tennoson
MOTOK pPaccyuTaH MpW Pac4ETHOW Temne-
patype HapyxHoro Bosgyxa t =-28 °C
(CamkT-MeTepbypr).

Puc. 5.1.1. KoHcTpyKUMs Ténnoro nona

KoHCTpyKumMa «nnpora» nosa nokasaHa Ha pucyHke 5.1.1.

[ina onpepeneHns Tpebyemon TemnepaTypbl TEMIOHOCUTENS MOXHO BOCMOMb30-
BaTbCA PACHETHLIM MoAyeM nporpammbl VALTEC.PRG Bepcun 3.1.3 (puc. 5.1.2).

CpeaHsas Temnepatypa TennoHocutens coctasnset t =31,5 °C. Mpn nepenane Temne-
paTyp B netnax At=5 °C TepMOronoBka HaCOCHO-CMeCUTENLHOrO y3na OyaeT ycTaHoBe-
Ha Ha Temnepartypy 31,5+(5/2)=34 °C.

[lonycTM, HVUKaKoW PerynnmpoBKM KpoMe NOALEePXaHUA TeMnepaTypbl TENIOHOCK -
TeNA B HACOCHO-CMEeCUTENIbHOM Y3J1e C1UCTeEMa He IMeeT.

Mpw HapyxHow TemnepaTtype t =-28 °C non gencTsuTensHO OyaeT oTAaBaTh
g,= 60 BT/M?, nopdepxwuBas TeMnepaTypy BO3fyxa B 0DCIyXnBaeMOM nomelle-
Hun t = 20 °C. OgHaKo C NoBbIlLeHWEM TeMMNepaTypbl HAPYXXHOMO BO3yxa KapTuHa
OyneT MeHATbCS.

Temnepatypy BO3[yXa B NMOMELLEHWN MPU M3MEHMBLLIENCS TeMMepaType Hapy>XHOro
BO3ayxa . HETPYAHO OnpeaenuTh 13 ypasHeHKs TeNIoBoro banaxca:

ot )4 1,00 —)

t =

6i

roe:

t . — Texyllas TeMneparypa Hapy>Horo sosayxa, °C.

YOenbHbI TEMNOBOW MNOTOK MOXHO Onpefenuts No gopmyne:

_ (tm _tm')qo, BT/MZ
t —t

i
m

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

Pe3ynbTaThl pacyéTta cBefeHbl B Tabnuuyy 5.1.1.

Ta6nuua 5.1.1. TemnepaTtypa Bo3ayxa, yAenbHbI TEMNIOBOM NOTOK M TeMnepaTypa Bo3gyxa

npu pasnn4yHoOM TeMrnepaType Hapy>XHOro Bo3gyxa

(5.1.1),

Temnepatypa Temnepatypa YAenbHbI Tennosov NoTok | Temnepatypa nona,
Hapy>Horo Bo3ayxa, “C BHYTpeHHero Bosayxa, °C oT Ténnoro nona, Br/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 41,7 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 pacyéta TemnepaTypbl TeMIOHOCUTENSA

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

Kak BUaHO 13 npvBeaeHHOM TabnuLibl, OTCYTCTBUE PEryMPOBaHIsS HAaNobHbIM OTO-
nneHveM NPUBOAUT B MEXCE30HbE K HPE3MEPHOMY MeperpeBy BO3[yxa B MOMELLEeHWN,
a TakxKe K MoBbILWEHWIO TeMMNepaTypbl nona.

MOXHO, KOHEYHO, MPU PEe3KMX N3MEHEHUsX TeMrepaTypbl OTKPbIBaTh HOPTOUKM,
HO OTanNMBaTb 3a CBOW CHET BCENEHHYIO HAaBPSAZ N KTO 3axo4eT. MoXHO Takxe beraTb
K HaCOCHO-CMeCUTeNIbHOMY Y31y, YTODbI NEePEeHaCTPOUTL YCTaBKY TEPMOTONOBKM, OfHa-
KO, Takas GeroTHs COBEPLUEHHO He BSXKETCS C MOHATMEM «koMdbopTa». TaknuM obpasom,
MOXHO CPOPMYNMPOBATL CeAyIoLLMe OCHOBHbIE 33a4X aBTOMATUHECKOrO Perynmpo-
BaHWs HAMONbHbIM OTOMEHNEM:!

*  nopaepKaHwWe BHYTPEHHEro KNnmara B MoMeLLeHn B KOMMOPTHbIX paMKaXx;
*  3KOHOMMUS SHEPropecypCos;
*  WCKIIIOYEeHWe M3NWLWHero BMeLlaTenbCTBa Nofib30oBaTens B paboTy CUCTEMBI.

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



5.2 KOMHATHbIE TEPMOCTATbI

CaMbIM  MPOCTbIM 1 AOCTYMHbLIM  PELUeHreM MO  PerynvpoBaHMIo  CUCTEMBbI
HamnoJsIbHOro OTOMJIEHUA ABNAETCA NCMONb30BaHME KOMHATHbLIX TEPMOCTAaTOB COBMECTHO
C 3NeKTPOTEPMUYECKUMU MPUBOAAMM, YNPABAAOLWMMN TEPMOCTaTUYECKMMUK KnanaHa-
MW KOJINeKTopHOro broka.

MpuHUMN paboTbl TepMoOCTaTa 3MeMEeHTapeH: Monb3oBaTeNeM 3a4aeTca Kenae-
Masl TemnepaTypa BHyTpeHHero Bo3ayxa (ycraBka). Mpw OTKIOHEHWM TemnepaTtypsi
BO3/lyXa B MOMELLEHMI OT YCTaBKM Ha BEIMHMHY rcTepesmnca (pasHuua Mexay Temne-
paTypamMmn BKITIOYEHUS N BIKITIOYEHWS), NMPOUCXOOUT NEpeKsioHeHe KOHTAKTOB pere,
Yyepes KOTopble Ha CEPBOMPUBOL, MOOAETCA 1eKTPONUTaHme. B 3aBUCMMOCTI OT CXxeMbl
NOAKMOYeHNS U TUNa CepBonpuBoda (HOPMasbHO OTKPbITHIA  WAX  HOPManbHO
3aKPbITbIN), TPOUCXOANUT NNOO OTKPbITUE, MO0 3aKPbITUE TEPMOCTATUHECKOrO KianaHa,
perynvpyloLLero Nofady TenaoHOCUTENS B NETI0 TENIOro nona.

TepmocTaT Ha cxeme 1 pucyHka 5.2.1 npy NoBbilEHWM TEMMepPaTypbl PAa3OMKHET
MUTaHWE HOPMANIbHO 33KPbITOrO CEPBOMPMBOLAA W TaM CaMbIM MEPeKpoeT MNoAady
TENIOHOCUTENS B NETIIO.

Ha cxeme 2 pucyHka 5.2.1 tepMocTaT MOAOKMOYEH K HOPMASIbHO OTKPbITOMY
npvsody. MNpw NOBbILLEHNY TEMNEPATYPbl BO3AyXa B MOMELLEHUN TepMOCTaT NOAACT Mu-
TaHWe Ha CepBONPUBOL, TakXXe NepeKpbIB NETNO.

HOpMasnbHO HODMaﬂb@O
3aKpbITbIN OTKPbITbIN
npuBoz

npuBoOA

Puc. 5.2.1. MpuHUMN paboTbl KOMHATHOrO TepMoCTaTa U CepBONpPUBOAA

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

B HomeHknatype VALTEC nmeeTtcs He-
CKONbKO BMAOB KOMHATHbIX TEPMOCTATOB.

TepmMocTaT KOMHaTHbIV NPOBOJHON
C paTyMkoMm TemnepaTtypbl nona
VT.AC602

TepmocTaT VT.AC602 (cm. puc. 5.2.2)
KpOMe BCTPOEHHOro [aTdyvka Temnepa-
Typbl BO3[yXa MMEET BbIHOCHON AATYuK,
KOTOPbI BCTPAMBAETCH B KOHCTPYKLMIO
CTSXKKM TEMOro Nosia B rohpoKOoXyXe.

MpV OOHOBPEMEHHOM MOAKIIOYEHNN
[BYX AATYUKOB BCTPOEHHbIN OaT4MK TeM-
nepatypbl aBnaeTca pabo4unM, a BbIHOC-
HOM — npemoxpaHuTenbHbIM (3aBoackas
HacTporka). To ecTb, MpW NpPeBbILeHUN
npeaensHoM  TeMnepaTypbl Ha  BbIHOC-
HOM [aT4MKe MPOMCXOOMT OTKIoYEeHNe
Harpysku, HE3aBMCMMO OT MoKasaHum
BCTPOEHHOTO AaT4MKa. 3Ta hyHKLMA 0Co-
BeHHO MoMesHa npu MOKPLITUSX Mona,
4YBCTBUTENbHBIX K MOBbILEHWUIO TEMMepa-
Typbl (HanpyMep, Napker).

Mpu BbIbOpe B KadecTBe pabouero
BbIHOCHOMO AaT4MKa TemnepaTypsl nona,
BCTPOEHHbIN [aTHMK TEMMepaTypbl BO3y-
Xa CTAaHOBUTCS MPEAOXPAaHNTENbHBIM.

MepeknodeHre  paboymx  OaTYMKOB
NPOV3BOAMTCS Ha LECTUMOMIOCHOM [IKaM-
nepe, PacroioXeHHOM Mof, NMLEBO na-
Henbio (puc. 5.2.3).

K TepmocTaTy nogBoauTcs nuTaHue
220 B, koTOpO€e OH NpY MOHUXEHUN TEM-
nepaTypbl BO3yxa HWXe yCTaBKM nepeaa-
€T Ha cepBonpuBog (puc. 5.2.4).

Takas cxema npeflycMatpusaet paboty
TOMBKO C HOPMarbHO 3aKPbITbIMUA CEPBO-
NPUBOAAMM, @ TakKe UCKIIOYaeT BO3MOX-
HOCTb WCMOMb30BAHNA 30HANIbHOTO KOM-
MyHWKkaTopa VT.ZC8 (cm. paspen 5.3).

Puc. 5.2.2. KomHaTHbI TepmocTtaTt VT.AC602

pabounii naTauK

00| _ BBIHOCHOH
E B BCTPOEHHBIN TaTYUK
— BEIKJTIOYEH

paboumnii raTanK
— BCTPOEHHBII
BBIHOCHOH JaTUHK
— BBIKITIOUECH

o o
00

paboraroT 006a gaTyrka
BCTPOEHHBIH - paboyumit

O O | BIHOCHOI - B KaYecTBe
m OrPaHUYHUTENIS
(mactpotika 30°C)

Punc. 5.2.3. Cxema nepektoyeHns AaTYNKOB

VT.AC602

@\m
@\c\
4®\\I

L
@
220 B® N

BbIHOCHOW

T
Harpyska AATHMK

Ao 16A

Puc. 5.2.4. Cxema noaknio4yeHns TepmMmocTa-
Ta VT.AC602
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TepmMocTaT KOMHaTHbIVI NPOBOAHOW
VT.AC701

TepmocTaT VT.AC701 (puc. 5.2.5)
paboTaeT oT AByx OaTapeek AAA 1,5 B
N UMeeT XNOKOKPUCTANNNYecknn amc-
nnemn, KoTopbii B paboyeM pexumMe OT-
paxkaeT Tekyluylo TeMmnepaTypy BO34yxa
B nomelyeHr. OH BbIMOMHEH B HaCTeH-
HOM UCMOMHEHUW, TO eCTb KPEemnuTcs
HenoCpeaCcTBEHHO Ha CTeHy U He Tpeby-
eT YCTPOMCTBA rHe3ja C MOHTaXHOM
Kopobkow.

Puc. 5.2.5. Tepmoctat KomHaTHbI VT.AC701 Tpebyemas Temnepatypa (ycTaB-
Ka) 3a[laéTcs C NOMOLLbIO [ABYX KNaBULL
Ha nepefdHer naHenu.  TepmocTaT
MOXeT paboTaTb Kak C HOPMasbHO
oTkpbITbiMM (HO), Tak v C HopMans-
HO 3akpbiTeiMu (H3) cepeonpuBogamm
é’ E c HanpsxeHnem 220 B 1 24 B. Cepsonpu-
BOZ, MOAK/IOYAETCA B Pa3pbIB Lenu nuta-
HUs (puc. 5.2.6).

VT.AC701

220 B H3 npwuBoa
24B o (m)
_/

XpoHOoTepmMoCTaT KOMHATHbIN Npo-
BOOHOM C JAaTYMKOM TemnepaTtypbl
nona VT.AC709

[aBalTe  npeacTaBUM  peasnbHbIN
paboynii AeHb ODbIMHOWM CeMbU. YTPOM,

Koraa JoMoYafLpbl NOAHNMAIOTCS
C nocTenen, 3aBTpakalT U CobupaoTcs
220 B HO npuson Ha paboty, y4eby n T. n., Temnepatypa

24B ¢ @ BO3fyxa B MOMELLEeHUAX [OKHa Mof-
hepxunBaTbcs Ha yposHe 20—22 °C. 3aTem
KBapTMpa OCTaETCA Ha norneveHune Kollek
n cobak, W BMOfHE [OCTATO4YHO, YTO-
Obl TemnepaTypa He oOnyckanacb Huxe
14-15 °C. Be4yepoM ceMbsi BO3BpalLAeTCs AOMOW, M [0 Tex rnop, Moka BCe He yns-
ryrca cnatb, HYXHO cHoBa nopaepxuBate 20 °C. HakoHeL, cemba  yCHyna.
[Ins HOpManbHOro 340POBOrO CHa TemMnepaTypa BO34yXa B MOMELLEHNM He AOJIKHA
npesbiwatsb 17 °C (puc. 5.2.7).

Monyyaetcs, YTO XWMbLy HECKONbKO Pa3 B AeHb NPUAETCH NOAXOAUTb K KOMHATHO-
MYy TEPMOCTaTy M MEHSTb €ro HaCTPOWKy. HO Jaxe B 3TOM cJly4ae KOM@OpPTHas Temne-
paTypa HacTynuT He cpasy. B 3aBMCMMOCTM OT TENNIOBOW MHEPLIMOHHOCTU KOHCTPYKLLMN
N NCMOMb30BAaHHOrO OTOMUTENIbHOMO OOOPYOOBaHWUS TennoBor 3deKT MpPosBUTCA
nmwb Yepes 20-30 MUHYT, a TO 1 NO3Xe.

Puc. 5.2.6. Cxembl nogKknoYeHUs Tepmo-
crata VT.AC701

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

20

19

18

-
~

=
o

—
w

TEMITEPATYPA, °C
@ -

»

»

(

e |
| om
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]

23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
BPEMA CYTOK, YACH

Puc. 5.2.7. Mpumep rpacduka TemnepaTtypbl BO3gyxa B MoMeL,eHun

MOXHO, KOHEYHO, HNYEro He PerynmnpoBaTth, a Mo CTapuHKe OTKPbIBATb U 3aKpbl-
BaTb (DOPTOYKY, YCTAaHOBMB Ha TepmocTaTe cTabunbHble 20 °C. Bnagenblbl YacTHbIX
LIOMOB, KOTTe[lXel U KBapT1p, 0DOPYLOBaHHbIX TEMNOCHETYMKAMU TaKOMY PeLUeHUIO
y>XXe cerdac He obpafyloTcs. Befb NnaTuTh 3a «OTKPbITYIO GOPTOYKY» N HArPeB «MUPO-
BOr0O MPOCTPAHCTBA» UM MPUXOANTCA U3 CBOErO KapMaHa. TeM, y KOro TenioCHeTYMKM
ELLE He yCTaHOBMEHbI, MOXHO 3TOT METOL MCMOSb30BaTh, eC/IM UM HPaBUTCS Deratb
K pOpTO4KaM M XJtonaTb HOCOM OT MOCTOAHHbBIX CKBO3HAKOB.

lopa3fgo pasymHee MOCTYNWT TOT, KTO BMECTO ODObIYHOrO TepmocTata yCTaHOBUT
3NeKTPOHHbIN XxpoHoTepMmocTaT VT.AC709 (puc. 5.2.8).

XpoHOTEPMOCTaT MO3BOMAET MPOrPaMMHO  33[aBaTb  PEXWMMbI  OTOMJEHUA

B pa3Hoe BpeMsi paboymx CyTOK WM BbIXOAHbIX AHeW. [ns 3Toro Kaxpable CyTKW
YCNOBHO [AEenaTcd Ha LWecCTb MNepuopoB, BpemMfd Hadana KaxX4oro W3 KOTOPbIX
3a7aéTcs nonb3oBaTeneM. To ecTb, Npu NATUOHEBHOM paboyen Heaene Hago 3anpo-
rPaMMMpPOBaThb LUIECTb MepUMOLdOB AN MATW cyToK (pabounx) n 2x6=12 nepuopos
ONA  BbIXOOHbIX AHen. [ns KaXAoro W3 Ha3Ha4YeHHbIX MeprofoB  3a4aeTcs
Tpebyemas Temnepatypa Bo3ayxa uam nona (nNpu HazHadeHUn B kadyectse pabouero
BbIHOCHOTO AaTymKa).

B nioboi MOMEHT BpemeHU XPOHO-
TEpPMOCTAT MO3BOMSET BMELLATHCA B MPO-
rpamMMmy 1 MepenTV Ha PexmMm pyqHOro
ynpaBneHus. Hanpumep, KT0-TO MPULLEN
¢ paboTbl paHblie obbiyHOro. [Mepenas
Ha PeXWM BPEMEHHOIO PYy4YHOro ynpaB-
NEeHNsi, OH Ha3Ha4aeT HyXHylo Temnepa-
Typy, 1 nNpubop OyneT eé noanepXmBaTbh
J10 KOHLIA TeKyLL,ero nporpaMMHoro nepu-
ofla, UIrHOPMPYs NPOrpaMMHYI0 HacTpom-
Ky, a 3aTeM aBTOMaTW4ecKn BEepHETCA
K paboTe no nporpamMmme.

Puc. 5.2.8. XpoHoTepmocTaT NpoBOAHOMN
VT.AC709
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B 0Obl4HbIX KOMHATHBIX TepMOCTaTax rmcrepesnc (pasHuua Mexzay Temnepatypamu
pa3mMbIKaHWs 1 3aMblKaHWs KOHTAKTOB) ABNAETCA PUKCUPOBAHHOM BENIMYNHOWM N COCTaB-
nseT, kak npasuno, 1 °C. Koro-T1o 310 yCTpanBaeT, a KOMy-TO XenaTenbHO NoaaepXu-
BaTb Temnepatypy bonee To4Ho. KoMy-To, Ha0bopOT, Xo4eTcs, YTODbI BKIIOYEHNE / Bbl-
KItoYeHe OTOMUTENIbHOTO KOHTYPa NPOMCXOAUNo pexe. B xpoHotepmocTate VT.AC709
rMcTepesmnc MOXHO HacTparBaTb B AmnanasoHe ot 0,5 o 10 °C.

MHorve Bnagenblbl 0ObIYHBIX KOMHATHbIX TEPMOCTaTOB 3aMeyaloT, 4To Temnepa-
Typa BO34yxa, GUKCUpyemMas TeEpMOCTaTOM, YacTo OTIMYAEeTCA OT TeMnepaTypbl, Nnoka-
3bIBaEMOW OObIYHBIM KOMHATHLIM TEPMOMETPOM. [1PUYNH TOMY MOXET ObITb HECKOIb-
KO: pa3Has TemnepaTtypa B pa3Hbix TOYKax NoMeLleHus, Harpes npubopa npu pabote,
HeBepHas KanmbpoBka u T. M. MNPUXOANTCA AepXaTb B yMe HeKylo MonpaBky, HToObl
MOCTOSIHHO KOPPEKTMPOBaTb HAaCTPOVKY Ha 3Ty BenuymHy. XpoHotepmoctaT VT.AC709
NMeeT PexUM pyYHOWM KanmMbpoBKM BCTPOEHHOrO AaTqMKa, MO3TOMY MornpaBka Oypet
BCErna y4uTbiBaTbCA aBTOMATUHECKM.

Kpome Bcero npoyero, xpoHotepmoctat VT.AC709 no3sondeT BKIOYUTL PYHKUMIO
3aWMThl OT 3aMep3aHnsa (puc. 5.2.9). [axe npu BbIKIIIOYEHHOM TepMocTaTe (pexmm
OFF) cHuXXeHWe TemnepaTtypbl Bo3gyxa Huxe 5 °C nogacT HanpsiXeHne Ha CepBONpPUBo,
obecneyms LMPKYAALMIO TEMNOHOCUTENS.

TEPHOJIbI CYTOK
[epsblii epros cyTok
ﬁ 0% 7.59 (gonbew?l)
Biutrouén pexum Brtouén pexum Bxumouén pexum
Bropoit nepunoa C 0K
Qb 8. ()J) 11.29 (na paon'ry) PYUHOTO yTpaBJIeHHS NPOTrPaMMHOTO YNPaBICHUs 3aIUTHI OT 3aMeP3aHHus

Tperuit ne MO CYTOK
e PSSP (v GBem)

@quBe THII TIEPUOTT CYTOK
12 30 6.59 (c obena

o Temneparypa 1o
SITBIN 11€] MO/ CYTOK .-
17.00-21.59 (¢ pa%oml) paboyeMy TaT4uKy

Illecroit mepros cyTok
22.00-5.59 (comn) Ilogana komanga

Ha HarpeB

Texymee Bpems u
TpeOyemas TemIeparypa
(TonepemMeHHO)

_—— | 6nokuposka
Homep ans neenu / BKIIIOUHTH / BBIKIIOUNTH

D /BBOJ

Bxmouena

Bxon B MeHIO

Bruu3 / Ha3ax / MuHyC

Bsepx / Biepen / mioc

Puc. 5.2.9. UHdopmauums, oTobpaxkaemas Ha SKpaHe U Ha3HaYeHWe KHOMOK ynpaBneHus
VT.AC709 (CMHUM LLBETOM NOKa3aHOo 3HaYeHne 3aBOACKNX HAacTpoek)

ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

BbIHOCHOM faT4MK TeMnepaTypbl Nofia BCTPAMBAETCA B CTAXKY TENAOrO Nona u cny-
XWT B Ka4ecTBe MpefoxpaHuTenbHOro. MNpu npesbileHy NpefenbHo A4OnyCTUMON
TemMnepaTtypbl Mona, He3aBUCMMO OT Tekyllen TemnepaTypbl BHYTPEHHEro BO3AyXa,
TepMOoCTaT NoAacT KOMaHdy Ha OTKNo4YeHne oTonnexHus (puc. 5.2.10a n 5.2.106).

PELN  VT.AC709 VT.AC709 VT.AC709
LN| Y LN| ¢ LN| 1
\1\2\3\“1\5\6\7\ \1\2\3“1\5\6\7\ [1[2]3[4]5]6]7]
L \h nepemblyka L ‘h nepemblyka nepembluka
[ (
—
VT.TE3042.220 VT.TE3042.220 VT.TE3042.220
HopManbHO HOpMarnbHO HOpMaribHO
3aKPbITHIN 3aKPbITbIN 3aKPbITHIN
PELN  VT.AC709 VT.AC709 VT.AC709
LN[ ¢ty LN m LN ¢
[1]2] 3] 4\‘5\6\7\ [1]2]3] 4\?\6\7\ [1]2]3[4]5]6]7]
L ~Jnepembiyka L ~nepembiyka nepembluka
'l ( (

VT.TE3042.A.220  VT.TE3042.A.220 VT.TE3042.A.220
HOPMarbHO OTKPbITbIN  HOPMarnbHO OTKPbIThIN HOPMarbHO OTKPbITbIA

Punc. 5.2.10a. Cxembl nogknioyeHms xpoHotepmoctaTta VT.AC709 k cepsonpusogam 220 B
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PEL N VT.AC709 VT.AC709 VT.AC709
LN| sh LN| s LN[ %
\1\‘2\‘3\“1\5\6\7\ \1\‘2\‘3\“1\5\6\7\ [1[2]3[4][5]6]7]
i [ [T [T
L %% [ L]
TpchchiopmaTop
220/24B
VT.TE3042.24 VT.TE3042.24 VT.TE3042.24
HOPMarbHO 3aKPbIThIi  HOPMAamnbHO 3aKPLITHIA  HOPMAmbHO 3aKPbITbINA
PELN VT.AC709 VT.AC709 VT.AC709
LN| Yy LN| Y LN+
\1\‘2\‘3\4\"5\6\7\ \1\‘2\‘3\4\‘5\6\7\ [1[2]3[4]5]6]7]
i [0 T [T
rpancopMaTop S
220/24B

VT.TE3041 VT.TE3041 VT.TE3041
HOPMaribHO OTKPbITbIN HOPMaribHO OTKPbIThI HOPMarbHO OTKPbIThIN

Puc. 5.2.106. Cxembl nopknioyeHns xpoHotepmocrtarta VT.AC709 k cepsonpusogam 24 B

ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

XpoHoTepmocTaT KOMHaTHbIN NPoO-
BOAHOW C p[aTyUKoOM TemmnepaTypbl
nona VT.AC710

B otnn4me ot VT.AC709 xpoHOoTepMo-
craT VT.AC710 (puc. 5.2.11) nmeet aBTo-
HOMHOe MuTaHve OT AByx DaTapeek AA
no 1,5 B. BbIHOCHOro fatymka Temnepary-
pbl nona y 31Toro npnbopa HeT.

B cooTBeTCcTBUM C  BBELOEHHOWN
HedeNbHOM MNPOrpaMMon XPOHOTEPMO-
CTaT ynpaBnseT HanofibHbIM OTOMMAEHU-
eM, noanepXxmBas B MOMELeHNN OOMH
13 ABYX MpeaBapuTeNibHO 3afaHHbIX pe-
xunmos (KOM®DOPT n SKOHOM).

Kaxxapln n3 cemu iIHen Hepenu pas3ount
Ha 48 BpeMeHHbIX 30H (Mo 30 MUHYT Kax-
[ast), 4TO MO3BONSET MOJb30BATENIO MpU
NPOrpaMMMPOBaHNM  XPOHOTepMOCTaTa
obecneynTb ONTUMAanbHBIN  KIUMaTUYe-
CKUM PeXVM B MOMELLEHUSAX.

[lns ynobcTBa onepaTMBHOrO yrpasne-
HUS KNMMAaTUYECKOW CUCTEMOW XPOHOTEP-
MOCTaT MMeeT KHOMKY XAYLLEro pexmnma,
KOTOpas MO3BOSISET MPU HEOOXOAMMOCTY
BPEMEHHO OTKIIOYNT PaboTy MporpaMMbl
1 [eNcTBOBaTb MO 33[43aBaeMOMY MOJb30-
BaTeNo KOMaHAAM.

CocTtosiHve pene (3aMKHYTO / pa3oM-
KHYTO) ~0TODpaxaeTcs  CBETOAMOLHbIM
WHOMKATOPOM W HAANMCbIO Ha XXWMOKO-
Kpuctannuyeckom aucnnee (System ON /
System OFF; puc. 5.2.12).

XpoHTepmocTaT
6ecnposogHomn VT.AC707

Bce paHee paccMOTpeHHble KOMHaT-
Hble TepMOCTaTbl COeAMHAIOTCA C Ccep-
BOMPVBOAOM C MOMOLLbIO NPOBOAA, YTO
He Bcerga ynobHo, a B psfe cfly4aes npo-
CTO HEeBO3MOXHO. B 3TOM cnyyae Ha no-
MOLLb NPUAET BecnpoBOAHOM XPOHOTEp-
mocrat VT.AC707 (puc. 5.2.13).

KOMHATHbIV

Puc. 5.2.11. XpoHoTepmoctat VT.AC710

VT.AC710

HOPMAJIBHO 3aKPBITHINA TPUBOJ

VT.AC710

HOPMAaJIBHO OTKPHITBIN MPHBOJ

Punc. 5.2.12. Cxema noakio4eHUs XpoHo-
TepmocTtaTta VT.AC710

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA



Puc. 5.2.13. XpoHoTepmocTaT 6ecnpoBo-
AaHowm VT.AC707

B ero komnnekT BXOAUT MPUEMHMK,
KOTOpbIN ~ MPUHMMAET  YNpaBASIOLLUIA
CUrHan OT XPOHOTepMoCTaTa, YCTaHOB-
NEHHOro B ODCNY>KMBAaeMOM MOMELLEHWM
N MO MPOBOAHOM CXeme nepefaeT ero
HenoCpeACTBEHHO Ha CepBOMPUBOL KOS-
nekTopHoro 6noka. CUrHan K NpUEMHKKY
nepefaéTcs No pagmokaHany Ha paspe-
LeHHoW YacToTe 433 MTU,. MPUEMHNK, KakK
npaBuno, pacrnonaraeTcs psgoM C CepBo-
NPUBOLOM B KOSINIEKTOPHOM LLKady.

Mprbop cHabXEH CEHCOPHbBIMM KHOMKaMM YNpaBieHNs 1 NMO3BOJSET BbINMOHATL Cle-

ayouye pyHKLUn:

*  nopJepxaHue Temrepatypbl BO3yxa B 0OCNYXMBAaEMOM MOMELLEHN HA YPOBHE,
3alaHHOM MoJib3oBaTeneM (MPOrPaMMHO U BPYYHYIO);

+  JMCTaHLMOHHas Nnepeaaya ynpassiollero curHana Ha paccrosHve oo 30 m;

*  CYTOYHOE W HefenbHOe MPOrpaMMMPOBAHUS TEMMEPATYPHbIX PEXMMOB B MOMeLLle-

HUM (LIECTb PEXMMOB B CYyTKM);

*  Moandep>kaHue pexmnma 3aLimTbl OT 3aMep3aHus;
*  HaCTpoWKa pasHuLbl MeXy TemrnepaTypaMy pasmblKaHUs U 3aMblKaHUS KOHTAKTOB;
*  KanvbpoBka MokasaHW BCTPOEHHOro faTyMka TemrnepaTtypbl BO3fyXa No AaHHbIM

NOBEPOYHOro TEPMOMETPA;

*  3KpaHHas WHAOMKAUMS pPexXMMOB paboTbl, BpPeMeHW, TemnepaTypbl BO3ayxa
B MOMELLEHUN 1 3aJaHHOWN AN TEKYLLEro pexmnma Temnepatypbl BO3AyXa;

s MOACBETKa aucnnes;

. 6J'IOKI/IpOBKa HacCTpoek Ana 3alnTbl OT HeCaHKUMNOHMPOBAHHOIO BMeLLaTe/lIbCTBa.

Puc. 5.2.14. XpoHoTepMmocCTaT ABYXKOHTYp-
HbIn VT.AC711

XpoHoTepMocTaT ABYXKOHTYPHbIN
npoBogHow VT.AC711

CucteMa  HanomnbHOro  OTOMAEeHUs
[OCTaTOYHO 4acTO MPUIMEHSIETCS B Kaye-
CTBE OOMOJSHEHUS K PagvaTOpPHOMY OTO-
nneHvio. B cny4ae ncnonb3oBaHWs Takom
KOMOUHMPOBAHHOW CXeMbl, YynpaBneHue
OTOMNIEHMEM TOXE [OMXKHO ObiTb KOM-
OVHUPOBAHHBIM. DTO 3HAYUT, YTO COBMECT-
Has ofHOBpeMeHHasa paboTa ABYyX CUCTEM
B MeXce3oHbe (Mpu TemnepaType Hapyx-
Horo Bo3gyxa oT -10 go +8 °C) He Tpe-
OyeTca. TéNNbI NoON BMOJMHE U CaM Crnpa-
BUTCS C 3TOM 3a4a4eMN.

Ons  ynpaeneHus KoMOWHWMPOBAHHOM
CUCTEMOW OTOMMNEHUA MAeanbHO MOOXOANT
[OBYXKOHTYPHbIN XpoHoTepmoctat VT.AC711
(pnc.5.2.14).

ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

OTOT  XPOHOTEPMOCTAT  BbIMOJHSA-
eT Takue xe pyHkumm, kak n VT.AC709,
HO YMNpaBsieT yXe He OfHWM, a AByMS
KOHTYpaMu OTOMeHNs Npyv NOMOLUIM A0-
NONMHUTENBHOrO pefie. B MeHi0 HacTpoek
Takoro TepmocTaTa BBeLEHa BeNUYKMHA
dT, KoTopas onpefenseT 30Hy Temnepa-
TYp BblLLIE YCTaBKM, MPU KOTOPOW BKJItOYE-
HO TONbKO OAHO pene (puc. 5.2.15).

Ha TepMocTate 3afaétcs [Be Benu-
YMHbI: nepBas — ycTaBka Camoro Tep-
moctaTa (Hanpumep -20 °C) n BTopas
BenuumHa — dT (Hanpumep — 3 °C), Ko-
Topasi HacTpavBaeTcs OAWH pa3s W npu-
MeHVMa npu NIoObIX 3HAYEHUSAX YCTABKMU.
Ecnn dakTudeckas TemnepaTtypa BO3Ay-
Xa B MOMeLLeHUN HmxXe ycTtaBku Ha 0,5
°C (NosfoBMHHOE 3HaYeHWe rmcTepesn-
ca), TO 3TO 03HAYaeT, YTO B NMOMELLEHMN
XONIOOHO M HeobXOAMMO BKIOYUTL U
pagnaTopHOe W HamonbHOe OTOMMEHMeE.
Takas cUTyauums BO3HMKAET, Kak npaBu-
N0, B NMKOBbIe NMepuroabl Xxonoda, Koraa
Ha ynuue ycCTaHaBNMBaeTCa Temnepa-
Typa, Onu3kas K 3MMHeR pPacHETHOM
(ans CaHkT-MeTepbypra — MUHyc 28 °C).

lpv BO3pacTaHWy TeMnepaTypbl BbilLe
yctaskmn (20 °C+0,5 °C=20,5 °C) pere,
ynpaensiollee pagMatopom, oTKoYaeT-
cs. Takum 0Opasom npu ONTUManbHOM
[vanasoHe Temnepatyp byaeT BoIKNoYeH
pafmaTtop, HO TéNMbIK non Ans obecneve-
HUS KOMOPTa B NMOMELLEHNN OCTaHeTCs
BKMIOYEHHbIM.  [anbHenliee yBenuye-
HMe TeMnepaTypbl BO34yXa 40O BENNYMHDI
20+dT+0,5=23,5 °C npmnBefeT K BbIK/tO-
YyeHuno 1 Ténnoro nona (puc. 5.2.16).

OcCTblBaHMEe  MOMeLeHUs  CHavana
3anycTuT TENMbIM MNOn npuv Temnepa-
Type 20+dT-0,5=22,5 °C, a npwn no-
HUXEHUW TemnepaTtypbl A0 BENNYUHbI
20-0,5=19,5 °C nogknoyuTca » paguva-
TOPHOE OTOMMEHME.

paaunaTtopbl + non

3
o
=

nometleHve
oCTblBaeT

1

paauatopbl + non

non ‘

i

noMeuleHune
HarpesaeTcs

!

T T T T
19 20 21 22 23 24

dT

Puc. 5.2.15. Cxema paboTbl XpOHOTEPMO-
crata VT.AC711

XpoHoTepmocTar

COM NO NC NO NC

[y

1]2[3]4|5]6]7

HopmanbHo 3akpbiTble
L N CcepBonpuBoabI
220 B

XpoHoTepmocTat

COM NO NC NO NC

T

112]|3[4]5]6]7

HopmanbHO oTKpbITble
L N cepBonpuBOAbI
220B

Punc. 5.2.16. CxeMbl NOAKIIOYEHNS XPOHO-
TepmocTtata VT.AC711
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Mo ymonyaHuio, BenudnHa dT 3agaHa paBHom 3 °C, 0fHaKo, 33iaBaTb €€ PEKOMEH-
LYeTcs, UCXOAs N3 0CODEHHOCTEN KOHKPETHOW CUCTEMbI L TEMOBOM MHEPLMOHHOCTI
nomeLLeHus.

Tabnuua 5.2.1. Tabnnua 0CHOBHbIX TEXHUYECKUX XapaKTePUCTUK KOMHaTHbIX TepMOCTaToB

XapakTepuctuka, Mopenb TepmocTaTa
e[ V3M. VT.AC602 | VT.AC701 | VT.AC709 | VT.AC710 | VT.AC707 | VT.AC/N
Twun coeanHeHns | NPOBOLHOE | NPOBOLHOE | MPOBOAHOE | NPOBOAHOE | Pafuvo npoBofHoe
Konuyectso
[aTYMKOB TeMMe- 2 1 2 2 1 1
paTypbl
KonwnyectBo
ynpaBnsembix 1 1 1 1 1 2
KOHTYpOB
Hannune
HeT ecTb ecTb ecTb ecTb ecTb
KK-gucnnes
Mporpammupo-
BaHVe HeT HeT HefenbHoe | HefeNbHoe | HeenbHoe | HegenbHoe
3DC—Tep-
SNeKTpO- 220 AC 3DC 220 AC 3DC MoeTat 1 o0 AC
nutaHve, B 220 — npw-
eMHNK

KommyTrpyembiin 1 8 3 10 3 3
TOK, A
Kommyripyemas 3400 1800 650 1000 650 650
MOLHOCTb, BT
[Ounana3oH
perynmpoBaHus
Temnepatypbl +5..+40 +5.+40 | +10..4+55 5+35 +5..+60 +10..+55
paboyero
natdmka, °C
MNpenenbHas
Temnepatypa
HaCTpOWKM +50 - +60 - - -
BbIHOCHOTO
natyuka, °C
MoHTasx B KOPOOKY B KOPOOKY B KOPOOKY

K201 YXN4; | HacTeHHbIM [K201 YXJ14; | HacTeHHbIN | HacTeHHbIn | K201 YXI14;

D68 D68 D68

COoBMECTMMOCTb C
KOMMYHKaTOpPOM HeT na na na na na
2C8

VT.TE3040; | VT.TE3040; | VT.TE3040; | VT.TE3040;| VT.TE3040; | VT.TE3040;
CosMectumoctb ¢ |VT.TE3042/| VT.TE3041; | VT.TE3041; | VT.TE3041; | VT.TE3041; | VT.TE3041;
cepBONpUBOLaMM 220; VT.TE3042; |VT.TE3042; | VT.TE3042; | VT.TE3042; | VT.TE3042;

VT.TE3043 | VT.TE3043 | VT.TE3043 | VT.TE3043 | VT.TE3043 | VT.TE3043

ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

5.3 30HAJIbHbII KOMMYHUKATOP

Ecnn paccMoTpeTb Knaccuyeckylo CXeMy MpoCTOro aBTOMAaTUYeCKOro yrpasfieHuns
KOMOWHWMPOBAHHOW CUCTEMOM oTonfieHus (puc. 5.3.1), B KOTOPON KOMHATHbIE TEPMO-
CTaTbl YNPaBASOT CEPBONPUBOAAMY TEPMOCTATUHECKMX KanaHOB KOMNEKTOPHbIX 6/10-
KOB, TO BO3HMKAET BOMPOC: YTO CJTYHUTCS, KOFa BCE KnanaHbl OKaXyTCs 3aKpbITbIMK?

Puc. 5.3.1. PerynupoBaHue KOMOUHUPOBAHHOW CUCTEMbI OTOMJIEHUS! C MOMOLLbIO KOMHAT-
HbIX TEPMOCTaTOB U CEPBONPUBOAOB

O4eBMIHO, YTO B 3TOW CUTyaLMM OTKPOIOTCA MepenyckHble KianaHbl Ha KOHTYpax
N TennoHocuTeNb OydeT UMPKYNMpOBaTb MO ManbliM  LMPKYNSLUMOHHBIM  KOMbL,aM
yepe3 Garnachl. Mpyn 3TOM Hacockl DyayT pacXxofoBaTh 3MEKTPOIHEPTMIO BMYCTYIO. EC/u
e KOHTYpbl He 060pyAoBaHbl DarinacaMm ¢ nepenyckHbIMIU KranaHaMu, To LMpKyIs-
LMOHHbIe Hacockl OyayT paboTaTh «Ha 3aKpbITYIO 3aABUXKY», TPATH SHEPruIO0 TONbKO
Ha HarpeB caMux cebs 1 TeMIOHOCUTENS B OrpaHMYeHHOM npocTpaHcTee. Lnpkynsaum-
OHHble Hacocbl VT.RS ob6opynoBaHbl BCTPOEHHBIMM AaTivkaMu Meperpesa, KoTopble
OTKJO4AT HACoC MpU HarpeBe 0bMOTKM cTaTopa cBbiwe 150 °C, ofHaKo, 3TO ABMSAETCS
aBaPUINHBIM PEXMMOM, U €ro perynsapHoe NOBTOPEHNE BCE-TakM NPUBEOET K MEXBUTKO-
BOMY 3aMblKaHWIO OOMOTOK.

B HacocHo-cMmecuTenbHOM y3ne VT.Dual Ha 3TOT cny4van npefyCcMOTpeH NpefoxpaHu-
TeNbHbIA TEPMOCTAT, KOTOPbIA OTKITIOYAEeT HAaCcOC NPU AOCTUXKEHUM 3a4aHHOM MOMb30Ba-
Tenem Temnepatypbl (o1 30 °C 7o 90 °C), HO y OCTasbHbIX Y3/10B TAKOTO TEPMOCTATa HET.
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Ons  npenoTspaleHus  paboTbl
HacoCa «BXOMIOCTYIO» W «HAa 3aKpbl-
TYIO 3a0BMXKY», a Takxke pAana ymnob-
HOW yBA3KM paboTbl  CEPBOMPVBOLOB
C ocTanbHbIM 060pPY[OBaHMEM CUCTEMBI
oTonneHns paspaboTaH 30HaNbHbBIA KOM-
MyHukaTop VT.ZC8 (cm. puc. 5.3.2)

K KOMMYyHUKaTOpy NMOABOAATCH MPOBO-
[la OT KaxAoro KOMHATHOrO TepMoCTaTa,
M OH MepefaéT NpUHMMaeMble CUrHanbl
Ha COOTBETCTBYIOLLMI CEPBOMPUBOA, WX TPyMMy CepBONPUBOAOB. Mpu OTCYTCTBUM
3anpoca Ha oTorseHue (Bce TepMocTaTMyeckue KfiamnaHbl KOMeKkTopa HaxoaaTcs
B 3aKPbITOM MOMIOXEHUM), KOMMYHMKATOP OTKIIOYAET LMPKYNALUMOHHDBIA  HAacoC
UK TennoreHepatop (B 3aBUCMMOCTM OT TEMIIOMEXAHNYECKOW CXEMbI CUCTEMBI).

KOMMYHMKaTOPbl BbINYCKAIOTCA [ABYX TUMOB: [/ CEPBOMPUBOLAOB C MUTAIOLIMM
HanpsxxeHvem 24 B n 220 B.

Puc. 5.3.2. 3o0HanbHbIN KOMMYHUKaTOpP
VT.ZC8

TEPMOCTATHI
more 13 T3 15 Te 17 18
gEOE BHIX0A MUTAHUA
Sls]  ER|el[elEslElelRlelsRles] o]
e o~
ol
L10 L7
mt idddd i b
®®®®!®W@\@\H@W\H\W@H@HWW
e ool Do bl [ s
Cci ce C3 C4 ¢c5 C6 <C7 C8
HACOC CEPBOMPUBOAbI

Puc. 5.3.3. NMpumep cxembl noakKnioueHns KoMMyHukatopa VT.ZC8

Ha3HayeHre kneMMHbIX Map, nepekso4aTenen 1 CBETOAMOL0B B KOMMYHMKATOpe
cnenyoulee (cM. puc. 5.3.3):

K1 — nomadva anektponutanus (220 B unu 24 B B 3aBMCMMOCTM OT MOAUMMKALMM
KOMMYHWKaTOPAa;
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K2+K9 — nogknodeHne KOMHaTHbIX TepMoCTaToB. K 04HOMY KOMMYHUKATOPY MOX-
HO NOZK/O4NTb BOCEMb TEPMOCTATOB;

J1+J8 — nepeknioyaTenn nepenadn curHana. B nonoxeHun OFF ynpaBnstowimm
CUTHanN NepefaeTcsa Ha KNEMMHYIO Napy yrnpaBfieHWs CepBONPUBOAAMM, PACMONOXEH-
Hylo Hanpotme (K2-K13-C1; K3-K14-C2 u 1. A.). B nonoxexun ON curHan Ha Knem-
MHYIO Mapy ynpasfeHus cepBonprBoAaMmn NepeaeTcs oT coceaHero (PacnonoXeHHOro
CneBa) TepMoCTaTa. DTO MO3BOMSET OAHUM TEPMOCTATOM YMpPaBfisTh CPa3y HECKOSb-
KUMW cepsonpuBofamu. Hanpumep, Ha pucyHke 5.3.3 cepsonpusogamu C2, C3 n C4
ynpaBnsieT oguH TepMocTaT T2 4epes kneMmmHyio napy K3, a cepsonpusogamu C5, C6
n C7 ynpasnset TepMmoctat T3 4yepes kneMMHyio napy Ko;

K10 — nepenaé€T nuTaHWe Ha COCELHWMA KOMMYHVKATOP MpWv OObeAVHEHVN WX
B rpynnbl (cm. puc. 5.3.4);

K11 — npn obbegmHeHNn HeCKONbKUX KOMMYHUKATOPOB NMPUHMMAET MHPOPMaLMIo
0 COCTOSIHMM CEPBOMNPUBOAOB OT COCEAHEro KOMMYHUKATOPa ANs yNpaBneHUs LMpKys-
LMOHHBIM HaCOCOM;

K12 — ynpaBneHune UMPKYN[ALMOHHBIM HacocoM. Mpu mofdaye KOMaHAbl 3aKpbITUs
CepBOMNPUBOAOB Ha BCEX KIEMMHbIX Napax HacoC OTKIoHaeTcs;

K13+K20 — nogkrioyeHne cepBonprBOAOB TEPMOCTAaTUHECKX KIanaHOB KOJINeKTopa;

J9+J16 — nepeknioyaTenu Tmna cepeonpmoda. B nonoxeHun OFF nogknoyatoTcs
HOPMaJIbHO 3aKpbIThle NMPMBOAbI; B NonoxeHUr ON — HOPManbHO OTKPbITbIE;

K21 — nepegnada nHdOpMaLMM 0 COCTOSHUM CEPBOMPUBOAOB Ha COCEAHUIA KOMMY-
HVKaTop NpW 00befMHEHWMW WX B rpynnbl (cM. purc. 5.3.4);

G1— nepekntoyatenb NPUHYAUTENBHOTO OTKIIIOHeHMs Hacoca (ON — Hacoc BKIIOYEH
ANS ynpaBneHus KOMMyHUKaTopoM; OFF — Hacoc MpuHYAMTENbHO BbIK/IOYEH ) ;

S1+S8 — nHAMKaTOpbI rOpPAT NPY NOAAYe NUTAaHUA Ha MPUBOA;
S9 — MHAMKATOP ropuT NPU Nofade NUTaHUA Ha KneMMHyto napy Ki;

S10 — MHAMKATOP FrOPUT NMPU BKITOYEHHOM LIMPKYNSLIMOHHOM Hacoce.
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Puc. 5.3.4. Cxema coegnHeHNs ABYX KOMMYHMKaTOpOB
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Tabnuua 5.3.1. OCHOBHble TEXHUYECKMNE XapaKTepucTukm KommyHukatopa VT.ZC8

3Ha4eHre ona MoLenun
HavimeHoOBaHVe XapakTepucTnkm EQ. nam.
VT.ZC8.24 VT.ZC8.220

Konn4ecTtBo nopko4aeMbix CepBONPUBOAOB

L. 8 8
(kaHanos)
Hanps>xeHne nuTaHus V AC 24 220
MoTpebnsemas MOLWHOCTb VA 48 440
MakcrManbHbI TOK KOMMYTaLMK MO KaHanam A 0,5 0,5
MakcrmanbHoe HanpsixkeHne KOMMYyTaLmMmn no VAC 24 220
KaHanam
MWHUManbHOE ceveHme CoefMHUTENbHbBIX Kabenen M2 05 0.75
no KaHanam
Tun ynpaBnseMbix CEpBONPUBOAOB HO n H3 HO n H3
MakcrManbHbI TOK KOMMYTaLMK pene Hacoca A 7 5
MakcrmanbHoe HanpsxeHre KOMMyTaLMmn pene VAC 220 220
Hacoca
TN KOHTaKTOB pene Hacoca HOPManbHO OTKPbITHIN
Tok NnNaBKoOro npefoxpaHuTens A 2 2
MWHUManbHOE CceYeHre CoeaMHUTENBHOrO Kabens ,

MM 1,5 1,5
Hacoca
CreneHb 3aLmThl KOpnyca P20 1P20
Fabaputsl kopnyca OxLLIXI MM 159x88x59

5.4 NMOro403ABNCNMOE PETYJTMPOBAHNE

Korga peyb 3axogmT 0 HEOOXOAMMOCTM MOTrOLHOIO PEryIMPOBaHUs TeMMepaTypbl
TENIOHOCUTENIS B KOHTYPE HarofIbHOro OTOmMseHus, DONbLUMHCTBO XO35IeB OTHOCUTCS
K 3TOMY MEPONPUSATUIO, Kak K MOLLHOMY, HO COBEPLLIEHHO HEHY>XXHOMY «HaBOPOTY.

«3a4eM MHe HYy>XeH Balll KOHTpOJ'IJ'lep.7 OO6bIYHble KOMHATHbIE TepPMOCTaTbl NpekKpacHoO
cnpaBAaTCa C 3agaqven perynmposaHna TemMnepatypbl BO3yXa B nomelleHmaxt», — ot
TakKne BO3paxXeHnd, KakK MpaBWNo, BblOBWraeT 3akKa34duK, Korga MnpoekKTUPOBLUNK
MbITAa€TCA BKJNIOYNTb B MPOEKT OTOMJIeHNAa Norogo3aBnNCMOE yrpaBrieHe KOHTYpaMin
Ténnblx nonosB. M peno BoBce He B NPVMXNUMNCTOCTN M CKYNOCTM — MPOCTO JNoan
TOJIKOM He MOHWNMaloT, 4TO OeflaeT KOHTPOosiep N KakoBO OCHOBHOE OT/IM4Me ero pa-
0oTbl OT ynpaBlieHNda OObIYHBIMWN KOMHATHBIMM TEPMOCTaTaMu.

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

[aBanTe nonpobyem pa3obpaTbcs B 3TOM BOMpoce.

Korga cepsonpmeon npu cpa6aTb|Bava| KOMHaTHOro TepMoCTaTta nepekpoeT
nofady TenyioHocnTena B netnin Ténnoro nona, CKOPOCTb OCTbIBaHMA NoMeLlleHNa MOX-
HO oMucaTb 3KCMOHEeHTOM, 13 KOTOpOI;I canefyert, 4To BpeMA OCTbiBaHMA onpenendeTca

BblpaXKeHueMm:
t —t
7= f-LN| “—" | vac,
tx _tH
roe:

t_— Temnepatypa nometeHns nocse octbisaHus, °C;
t — Temnepatypa NomeLleHns Ao Havana ocTbiBaHus, °C;
t, — TemnepaTypa Hapy>xHoro sosayxa, °C;

B — KO3IDPUUMEHT aKKyMyNsuMmM TennoTbl MomelleHnem (MocTosiHHas Bpeme-
HM), 4ac. DTOT KOIMMDUUMEHT NpeacTaBnseT U3 cebs npoussedeHWe TernnoeMKOCTA
PaCHETHBIX CJTOEB OrpaxkaaloLimx KoHCTpykumi (C), ydacTBylOLIMX B TennoobOMmeHe,
Ha UX NpuBEOEHHOe conpoTuBNeHve Tennonepeaade (R ). KoadpduumeHT akkymyns-
UMY YNCTIEHHO pPaBeH BPEMEHU OCTbIBAHWA, NMPWY KOTOPOM OTHOLLEHWE TeMMepaTypHbIX
HamopoB MeXAy BHYTPEHHEW W Hapy>XHOW TemnepaTypamMu OO Hadana oxnaxaeHus
1 Nocne oxnaxaeHns paBHo Ymcny «e» (2,718).

ECnv KOMHaTHbIM TEPMOCTAT HACTPOEH Ha 3HaYeHKne BHyTpeHHen Temnepatypbl 20 °C
1 nmeet ructepesnc 1°C, To OH NnepekpoeT netnm npu Temnepatype 20,5 °C.

[ns 30aHMS C KMPMWYHBIMK HapY>XXHbIMW CTeHaMK TonuwmHon 640 MM 1 Ko3d-
duumenToMm octekneHns 0,25, KOIPPUUMEHT akKyMynsiuMM TennoTbl COCTaBnser
B=60 4acos.

HeTpynHo paccyuTaTh, H4TO BpeMs, 3a KOTOpOe TeMnepaTtypa B LaHHOM NMOMeLLeHU
cHm3uTCs Ha 1°C (Bo cpabaTbiBaHWsA TepMOCTaTa Ha NoAaqy TeroHOCUTENs ) MPY HApYX-
Hou Temnepatype 0 °C, COCTaBUT:

20,5-0
19,5-0
pw 3TOM TemnepaTypa BO34yxa W Nona NPakTMYeCcky ypaBHIIOTCS.

Yepes 370 BpemMs TepMOCTaT AACT KOMaHAy Ha OTKPbITME KAanaHa, W TENnbIn non
CHOBA HAYHET HarpeBaTbcsl. JonycTM, KOHCTPYKLMSA TEMIOro Nofa COCTOUT U3 LLEMEHT-
HO-MecYaHoW CTAXKM 1N KepaMnNYecKon NANTKKM, a CPedHWI yaenbHbI TENNOBOW NOTOK
C NOBEPXHOCTM nofa cocTasnseT 80 BT/M? Bpemsd, 3a KOTOpOe Mos CHOBa Harpeetcs
€20 °C o 26 °C (pacyéTHas TemnepaTypa TENIOro Noa), MoXHO OPUEHTMPOBOYHO pac-
c4MTaTh NO Popmyne:

Toon = DUCo, S Oen em +€,5,0,7,)/3600q .., =

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

roe:

r=60-LN[ j=3qaca.

¢, — yAenbHas TennoémMkocTb cTaxkm (880 x/kr °C);
¢, — yLesnbHas TennoémMKocTb cTaxku (840 DK /Kr °Q);

¢, — yAenbHas TennoémkocTb soabl (4187 [x/kr °C);
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S ;'S — pac4éTHas nnoLaab CTAXKN 1 MAUTOYHOMO NoKpbITUs (1 M?2);

cT n

8_; 8 — pacdéTHas TonumHa cTaxkkm (50 MM) 1 MAUTOYHOTO NOKPbLITUA (15 MM);
Y., — YOenbHbI BeC MaTepurana cTsikku (1800 kr/m?);
Y, — YOEeNbHbI BEC MaTepuana NAnTO4HOro NokpbITia (2000 kr/m?).

Takum 0OpPas3oM, OYEBWOHO, YTO MPU WCMOMb30BAHMM KOMHATHbLIX TEPMOCTATOB
TemrepaTtypa MOBEPXHOCTX Mofla CTAHOBUTCS 3aMETHO WM3MEHSIOLENCS BEeNUYUHON,
M GoMblUylo 4acTb BpemMeHW OyheT fexaTb BHe KOMQOPTHbIX MpefenoB. To ecCTb,
noTpaTWMB CpeAcTBa Ha CO34aHWe TEMAoro nomna, WMEHHO MOMHOLEHHOro TEMmoro
nona-To Mosfib30BaTeflb B UTOre U He NonyduT (M. puc. 5.4.1).

MOCTOAHHbIE 3HAKOMEPEeMEHHbIe Harpy3ku, Bbi3BaHHbIE LMKIIMHECKUMU Temre-
paTypHbIMK  OedopMaLmaMmn TpybOoNpPOBOAOB, CHMXAIOT CPOK CNyXObl camux Tpyod
M MOryT BbI3BaTb OcCnabneHne TPYOHbIX COeAMHEHUR. LIMKNnYeckun pexmnm Harpe-
Ba W OX/AXAeHWsl MOCTENEHHO CHWUXAaeT MPOYHOCTb LEMEHTHO-MeCYaHON CTAXKM
1 HEBNArOMPUATHO CKa3bIBAETCS Ha Ka4ecTBe (MUHULLIHBIX HANOMbHBIX NMOKPLITUIA.

Ecnn notpebutenb Xo4eT MONy4nTb AENCTBUTENIbHO 3MMOEKTUBHYIO CUCTEMY
BCTpOeHHOro oborpeBa, afekBaTHO W OMepaTMBHO pearvipylolylo Ha W3MeHeHue
KIMMaTUYeCKmMX (hakTopoB, TO B 3TOM CJlydae He 0bonTUCh 6e3 KOHTposnepa C Norofo-
33aBMCMMOW aBTOMATUKOWN.

nepnoabl nogayun TensoHocuTens

26

. /
/

O
o 23
< / /
% 22
: / /
& o non
= J J
E | L~
E | | MOMELLEHUE
19
18
0 2 4 6 8 10 12 14 16 18 20 21 22
BPEMS, uac

Puc. 5.4.1. TpadmkK nsmeHeHns BO BpeMeHU TemmnepaTtypbl nona u nomewleHus npu npepbi-
BUCTOM OTOMIEHUN

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

5.5 KOHTPOJUIEP VT.K200.M

MOCTOSIHHOE perynvMpoBaHue Temne-
paTypbl TEMAOHOCUTENS B COOTBETCTBUW
C U3MEeHSIOLLIENCS TeEMMEePaTypo BO3yXa
no3BosisieT 130aBUTLCS OT HaCTOro BKIIO-
YEHWs W BbIKIIOYEHWS CEpBOMNPUBOLOB
Ha TePMOCTaTUYeCKMX KnanaHax Kosek-
TOPOB CUCTEMbI TEM/Oro nomna. B 3tom
Cflydae KOMHaTHble TepMocCTaTbl BbIMOM-
HSIOT TOMbKO BCMOMOraTeNIbHYIO pOfib,
KOppekTMpys  Tekyllylo  TemnonoTpeb-
HOCTb MOMELLEHNN B COOTBETCTBUM C XKe-
NaHWAMK Nofb3oBaTens.

Puc. 5.5.1. Kontponnep VT.K200.M

[MONHOCTBIO OLEHUTL NPEVMYLLLIECTBA MOrO403aBMCMMOro YNPaBieHWs CUCTEMOM Te-
MMbIX NMOMOB No3BONUT KoHTposiep VT.K200.M (puc. 5.5.1). OH He Tonbko obecneunt
3HeproaddeKTMBHYIO pPaboTy HaMONLHOrO OTOMMEHMS, HO U NPOLNUT pecypc be3aBa-
PUNHOW 3KCMNIyaTalm BCEN CUCTEMbI B LIESIOM.

Mo 3agaHHOMY rpadmKy, B KOTOPOM KaXX[AoW KOHKPETHOW TeMnepaType Hapy>XHOro
BO3/yXa COOTBETCTBYET CTPOro ONpefeneHHas TemnepaTypa TeNNOHOCUTENs, KOHTPO-
nep ynpasnseT aHanorosbiM cepsonpueogoM VT.TE3061, koTopbIn B CBOIO 04epenb
onpepenser crerneHb OTKPbITUA TEPMOCTAaTUHECKOro KflanaHa HaCoCHO-CMEeCUTENTbHOro
y3na Ténnoro nona. B pesynbTate B KOHTYp TENAOrO Mofa MOCTynaeT TennoHOCUTENb
C TeMnepaTypon, koTopas TpebyeTcs B [aHHbII MOMEHT [fs BOCMOSIHEHMS Tero-
noTepb nomelleHn. KoHTponnep COBMECTMM CO BCEMW HACOCHO-CMEeCUTENbHbIMMU
y3namu Toprosovt mapku VALTEC.

YnpaBnsoLWmt CUrHan KOHTpoepa, nexatmm 8 aranasone ot 0 go 10 B, paccyum-
TbIBA€TCS MO MPOMOPLMOHANbHO-UHTErpansHo-anddepeHumansHomy (ML) 3akoHy
perynupoBaHus.

CMbICJT TAKOTO PeryvpoBaHns B CiedyioLiem:

MprbOop BbIMNCISET BENNYMHY YNPaBASAIOLLEro cMrHana no gopmyre:

1
N=pP+1+D=120 AT+ijATdt—Kdd—T (5.5.9),
K, K1 dt

roe:
P — nponopumoHanbHas cocTaBnsioLLas;

| — uHTErpanbHas cocTaBnsioLLas;

D — anddepeHumanbHas CocTaBnsioLllas;

Kp; K, Kd — KO3 DULMEHTLI COOTBETCTBEHHO MPOMOPLMOHANbHOW, MHTErpanbHOM
N auddepeHUMansHOM CoCTaBAWNX, onpedensemMble NPUOOPOM CaMOCTOATENbHO
B MpoL,ecce aBTONOACTPOMKM MO KOHKPETHYIO CUCTEMY OTOMSIEHNS;

AT — HeBf3ka, paBHas pa3HuULLEe TeMnepaTypbl yCTaBKU Tyc 1 TeKyLLEeN TeMnepaTypbl
TennoHocutens T.
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Mpy NPONOPLMOHANBHOM PErynIMpPoBaHNN akTUYeCckoe OTKIOHEHWe TeMnepaTypbl
TeMNOHOCUTENA OT YCTaBKM BbI3bIBaeT MPOMOPLMOHANBEHOE M3MEHEHME YpaBAsioLEro
curHana.

OfHako MNpu TakOM PerynvpoBaHWM 3HaYeHWe TemnepaTypbl HUMKOr4a He Cra-
OUNM3MpyeTCa Ha yCTaBke, M NPOLECC NpeBpaLlaeTcs B konebaTenbHbIM C MNOCTOSH-
HbIMW MeperpeBammn 1 OXnaxaeHnamun. BennymHa 3TUX OTKNOHEHWW OT YCTaBKW Ha-
3bIBAeTCA «CTAaTMYeCKOW OLMBKOM». ONs ycTpaHeHus 3TOM OWMOKM KOHTPOMNepoM
Y4YUTbIBAETCS MHTerpanbHas coctasnsiowasn (1), koTopas paBHa MHTErpany «HeBs30K».
OHa No3BoNSeT KOHTPONNEPY YUYUTbIBATbL 3Ty CTaTUHECKYIO OLIMOKY.

Ecnu cuctema pabotaet B cTabunbHOM pexurMe, TO Yepes HeKOTOpPOoe BPems TeM-
nepaTtypa TennOHOCUTENA yCTaHaBAMBAETCA Ha 3afaHHOM 3HadveHun. OfHako Bpems,
33 KOTOpOe CMCTemMa AOCTUraeT 334aHHOro ypoBHA TeMnepaTtypbl, AOCTaTO4HO Benu-
Ko. [1na cokpalleHus BPeMeHM BbIXOAA Ha YCTaBKy MCNonb3yeTcs anddepeHLmancHas
cocTansiowas. OHa nponopumoHansHa TemMny (CKOPOCTU) M3MEHEHWs OTKIOHEHMS
TemnepaTypbl OT YCTaBKM.

ML perynupoBaHmne 4aeT BO3MOXHOCTb KOHTPOMNEPY ONepaTMBHO yCTaHaBAMBaTb
B CMCTeMe TpebyeMbIt ypoBEHb TeMnepaTypbl TENNOHOCUTENS NPU Manenwwmnx koneba-
HUAX TemnepaTypbl HAPY>KHOro BO34yXa.

HeobOxogumas TemnepaTypa TennoOHOCUTENs  OMPEeAensieTcs  KOHTPOMIepoM
No NONb30BaTeIbCKOMY TeMMNepaTypHOMy rpaduky. JdaHHbIM rpaduK yCTaHaBNMBAETCS
Ha CTaguu Hanagkm cUCTeMbl OTOMMEHUS U ONPenenseTcs 3aAaHHbIMM NONb30BaTenem
To4kamu (ot 2 1o 10).

KpaiHss neBas To4ka rpacvika (puc. 5.5.2, Touka A nnm C) 3a0aéT MakCMMarbHYIO
TemnepaTypy TeMIOHOCUTENS B CUCTEME TENMIOrO NOna, KOTOPOW COOTBETCTBYET PACHET-
Hasi oTpuLaTeNbHas TemnepaTypa Hapy>KHOro BO3AyXa.

Puc. 5.5.2. Mprmepbl nonb3oBaTenbCckUX rpapnkos perynuposaHuns

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

MakcnmanbHaa Temnepatypa TeNNOHOCUTENA TENOrO Mofa ONpeaenseTca npoek-
TOM CUCTEMbI OTOMEHNS.

KpanHss npaeas Todka (Todka B mnm D) onpepensieTcs no NWHHOCTHBIM Temno-
OLLYLLIEHNAM KOHKPETHOrO NoTpebuTens 1 fanee KOPPEKTMPYETC Ha OCHOBAHWM OMbITa
aKCnnyaTaumm.

3aBofcKas HacTporka TemnepatypHoro rpacdvka (-30 °C/ +50 °C; +15 °C/ +25 °C)
no3BosseT NoadepXuBaTb AOCTaTOMHO KOMMOPTHYIO Temnepatypy B MNOMeLLeHUsAX
C NtoBON KOHCTPYKLMeR TENNOro nona v Npu niodbiX KNMMMATUHECKMX YCIOBUSX.

KoHTponnep obnagaet dyHKUMEN afanTMBHOCTW, KOTopas HAET BO3MOXHOCTb
B MpoLLecce 3KCrnyaTaumm BeipabaTbiBaTh Hanbonee sphekTUBHBIA anroputM paboTsl,
COOTBETCTBYIOLLMIA KOHKPETHOW CLUCTEME, OOBEKTY 1 AMHAMUKE M3MEHEHMs TEMNIOBOro
pexuvma (cm. Tabnuuy 5.5.1).

BcTpoeHHas (yHKUMA OrpaHMHYeHns TemnepaTypbl B KOHType «TENoro nona»
(+60 °C) no3BonsieT 0TKa3aTbCs OT UCMONb30BaHWS BHELLUHErO MPeAoXPaHUTENbHOIO
TepmocTaTa. B 3ToM ciiydae nutaHmWe Hacoca NofdaeTcs Yepes KoHTponnep (puc. 5.5.3).

HacTpolika KoHTposnepa npocTa 1 3aHMMaeT y nosb3oBaTtens He bonee 10-15 MUHYT.

bnarogaps HamuMuuio BCTPOEHHOro LMdpoBoro nHTepdenca RS-485 koHTponnep
MOXeT ObITb BHELPEH B CETb ANCTMETYEPU3ALNM U KOHTPOSIS AAHHbIX.

Puc. 5.5.3. Cxema nogkniovyeHust kKoHTponnepa VT.K200.M
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Tabnuua 5.5.1. OCHOBHble TeXHUYeCKue XapaKTepucTukn KkoHTponnepa VT.K200.M

HavmeHoBaHMe xapakTepucTukm En.nsm. 3HayeHune
HanpsixxeHne nuTaHus B ~90+245 (AC)
MoTpebnseMas MOLLHOCTb BA 6
MepuoanYHOCTL onpoca (Bpems Mexay ABYMS COCEAHMMM M3Me-

peHvamn), At cex. 1.0
Mpenen oCHOBHOWM [OMYyCKaeMOW NPUBEAEHHOW MOrPELLHOCTA % +0,25
[lManasoH HanpsixXeHU BbIXOQHOIO yNpaBASIOLEro cUrHana B 0+10
ConpoTuBReHMe Harpy3ku BbIXOQHOMO CUrHana KOM >2
CreneHb 3aLmTbl KOpnyca IP20
Tun nHTepdenca cea3mn RS-485
MapameTpbl Bbixoda BY1 (Mp1Bog cMecuTensHoro knanaHa)

HanpsixxeHne nutaHus B 24 (AC)
MakcrManbHbIn ToK MA 300
MouHOCTb BT 5
MapameTpbl pene Bbixofa BY2 (LMPKYNALUMOHHBIA Hacoc)

KoMMyTrpyemoe HanpsikeHne B 220 (AC)
MakcmanbHbIN TOK A 1,0

H ABTOMATWUYECKOE PEF'YINPOBAHUE HAMOJIbHOIO OTOMJIEHNA

6. PACYET TEMNOrro NnoJsA
6.1 3ALAYM TEMNIOTEXHUYECKOIrO PACYETA TEMJIOO MOJA

B xoge TennotexHW4Yeckoro pacyéTa TENNOro nosa obbiYHO pellaeTcs ofHa U3 cne-
JyloLWnxX 3a8a4:

a) onpepeneHue TpebyemMor cpeaHern TeMnepaTypbl TENNOHOCKUTENS MO M3BECTHOMY
yOenbHOMY TersoBOMY MOTOKY, MOSyHeHHOMY B pe3yfibTaTe pacyéTa TennonoTpedbHoCTH
nomeLleHmns;

b) onpeneneHve ynenbHOro TennoBOro MoToka OT TEMNOro Mofia Npu NU3BECTHON
cpefHen TeMnepaType TenoHOCUTENS.

B cfydae, Korga HanoJjibHoe oTorjieHne NCnoJib3yeTcq B Ka4deCTBe €OMHCTBEHHOIo
NCTOYHWMKa TenJia, Ha NepBOM 3Tarne onpeaendeTcd noMeleHne HanboNbLLIMM yaoenb-
HbIMW TENIONOTEPAMMN.

[lna 3TOro nomeLleHns NPoOn3BOOUTCA PACYET MO CXeMe «a», TO eCTb onpeaenser-
ca Tpebyemasn cpegHsas Temnepatypa TennoHocuTend. [na ocTanbHbIX MOMELLEHWUI 3Ta
Temnepatypa NnpuHUMaeTcs B Ka4ecTBe 3aaHHON BeNMYMHbI, 1 OalbHeNWme PacyeTbl
BeAyTCs no cxeme «by,

B oboux cnydasx onpemensiowyM KpUTepreM pacyéta ABMfeTCA Temnepary-
pa MOBEPXHOCTM Mofa, KOTopas He [O/MKHa MpPeBbillaTb HOPMATUBHbLIX BEINYMH
(cm. Tabnnuy 1.3.2).

Ons KOPPEKTHOIro TennoTexHn4eckKoro pacqéTa TENNOro rnona HeobxoanMMo MMETb
caienyouime ncxoaHble OaHHbIE!

*  MOCSIOMHAs KOHCTPYKLMS «MMpOora» TEMIOro nofa Kak Hag, Tpybamu, Tak v nog, HAMMK;,
*  pacyértHas (Tpebyemas) TemrnepaTypa BO34yXa B OTarIMBaeMOM MOMELLEHNN;
*  KO3(DDULMEHTbI TENNONPOBOAHOCTM KaXA0ro CIIost «Mpora» TENoro nona;

+ TemnepaTypa BO3fyXa B HMXenexallem rnomelleHun. B crydae ycTponcTea
TENNOro nona no rpyHTy — pacyéTHas TemnepaTypa Hapy>KHOro Bo3fyXa B 3UMHUIA
nepviog;

* Ha3HayeHWe OTaMJMBaEeMOro mnoMelleHns (Ons onpeaeneHns MakcMManbHO
LLONyCTUMOW TeMMNepaTypbl MOBEPXHOCTM Mona);

*  Hapy>XHbIA LMaMETP 1 TONLLMHY CTEHOK TPYD Ténnoro nona;
* KO3(PULMEHT TENNONPOBOLHOCT MaTepuana CTeHok Tpyb Ténsoro nona.

CrnepyeT OTMETUTB, HTO MO 3anafHbIM HOpMaTUBaM TemMrepaTypa NOBEPXHOCTYU Nosa
fonyckaeTcs 6onee BbICOKOW, YeM MO POCCUNCKMM HOPMaM, YTO CIeflyeT yYnTbIBaTb Mpu
MCMNONb30BaHUM 3apyOeEXHbIX PACHETHBIX MPOrPamMM.

MeToamK TennoTexHWYeckoro pacdéta TEMMbIX MOMOB CYLUECTBYET HEeCKOSbKO.
B KaXxOoMm W3 HUX 3anoXxeH psh OOMYyWeHWA U OrpaHUYeHWi, KOoTopble Takxke
He cneayeT 3abblBaTb MpW MpPOeKTUpoBaHWUW. [anee OyayT WM3MOXEHbl HeKoTopble
13 UCMONb3yeMbIX COCODOB pacyéTa.

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA



6.2 METO KOSODUNLIMEHTOB

MeTof KO3(PULMEHTOB OCHOBaH Ha MPUMEHEHW MOMPaBOYHbIX KO3MPPULNEHTOB
K W3BECTHbIM, 3KCMEPUMEHTANIbHO YCTAHOBMEHHBLIM, YAENbHbIM TENAOBLIM MOTOKAM
OT 23TaJIOHHOrO TEMMIOrO Mofla MPWU  PasfivYHbIX  TeMMAepaTypHbIX Harmopax (cm.
Tabnuuy 6.2.1).

Tabnuua 6.2.1. XapakTepucTuKkn 3TafloHHOro TENJoro nona

Ne Xapaktepuctmka EQ. n3m. 3HaveHve

1 [TprBeaEHHbIN KO3IPDULMEHT TeNnonepeaaym CTeHKm Tpyobl Br/m2K 6,7

2 | KoachduumeHT TennonpoBOAHOCTA CTEHKM TPYObI Br/MK 0,35

3 | TonuwmHa cTeHkn TpyOsbl MM 2

4 |HapyHbln AvameTp TpyObl MM 16

5 | TonumHa CTaxkm MM 45

6 |KoadhduLmeHT TennonpoBogHOCTU CTAXKM Bt/MK 1,0

7 | KoathduumeHT TennooTaa4m NnoBepxHOCTM nona Bt/m2K 10,8

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

g — yAenbHbIV TENNOBOM NOTOK, BT/M;2

At — norapudmMmyeckas pasHoOCTb Mexay TEMMepPaTypoV TENNOHOCUTENS 1 TeMMNepa-
Typow Bo3fyxa B nomelleHuu, °C;

K,.p — NPUBELEHHDBIN KOIDPULMEHT Teronepenayn cTeHkm Tpybsl, BT/m? °C;

K — KO3(hdUUMEHT, 3aBUCALLNIA OT TEPMUYECKOrO COMPOTUBIEHMA MNOKPLITUA MoNa;
K, — Ko3hu1LMeHT Wara yknagku Tpyo;

K, — KO3(hhULMEHT TONLWMHBI CTAXKMN Hag, Tpybon;

K, — KO3 PULIMEHT, yHUTLIBAIOLNIA HAaPYXXHbIV AnameTp Tpyo.

JTorapngpmmnyeckas pasHoCTb Temnepatyp:

Ar=—B=h) (6.2.2),
LN (t1 - ts)
(tz - ta)
roe:

t, Mt, — TeMnepaTypbl COOTBETCTBEHHO MPAMOrO 1 0BpaTHOro TennioHocuTenen, °C;
t — pacyé€THan TeMnepaTypa Bo3ayxa B nomeueHnu, °C.
KoaddurumeHT Tennonepeaadn CTeHKn Tpyobi:

) K., )
"

TILLIG Y Y O G0 Y BLEN S R N )

r 24, D-20 24,  D,-26,

} 6,7

. 1 5 (6.2.3),
142,347 K, - K, -K, - K, -b| — LN -041

24, D-26

PACYET TENIOro nonAa

roe:
Ko~ KO3 DULMEHT Tennonepenadn stanoHHon Tpybsl — 6,7 BT/m?K;

b — war Tpyo, M;

8 — ToNLMHA CTEHKM TPYOBbI, M;

J, — TOMLLMHA CTEHKM 3TanoHHoM Tpybbl, — 0,002 M;

D — Hapy>XHbI AnaMeTp TpyObl, M;

D, — HapyXHbI AMamMeTp 3TanoHHoM Tpybbl, — 0,016 M;

., — KO3(hDULMEHT TenoNpOBOAHOCTM CTeHKM TpyObI, BT/M °C;

A, ~ KO3 DULMEHT TENNONPOBOAHOCTL CTEHKM 3TaNoHHOM TpyOkl, — 0,35 BT/M °C.

KO3¢)¢)MLI,M€HT BNIMAHNA TePMNHECKOr O COMNpOTMBIEHMA NOKPLITAA NMoNa:

R (6.2.4),
a, Ay 0,1376

Kml = * -
L+Q+Rm 0,0926+m+2R
a A, 2,

n 3 -

roe:

2, — KO3 DULMEHT TeNNOOTAa4M NoBepxHOCcTK nona, — 10,8 BT/m? °C;

8.0 — TONLLIMHA STANOHHON CTSIKKM, — 0,045 M;

A, — KO3(DOULMEHT TEMNONPOBOAHOCTM CTAXKM, BT/M °C;

A, ~ KO3(OULIMEHT TEMNIONPOBOAHOCTM 3TanoHHom crsxku, — 1,00 Bt/m °C;

R — TepMuyeckme CONpPOTUBEHMS CIIOEB MOKPLITUA Nofa (Bbile CTsxkm), M2 °C /BT.

i

KoabdurupmeHT Wwara yknagku tpyo:

K, = (1,23-0,4211:;5)"0,:75 (6.2.5)
KoathduumeHT TONLWMHbI CTAXKM OnpeaenseTcs no gopmyne:

K = C(4.57100(s‘c) (6.2.6)
roe:

8, — TONLMHa CTAXKM Haf TPybou, M;
C — ko3thULMeHT, onpeaensemMblin no Tabnuue 6.2.2.
Tabnuua 6.2.2. 3Ha4yeHue kodddurumneHTa C

3Ha4eHue ko3 duumeHTa C Npy TepMUHECKOM CONPOTUBIIEHNN
War Tpy6, b, cM nokpbITKA 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
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KoathrUMeHT, yUnTbIBAIOWMIA HAaPYXXHbIN AnameTp Tpyo:

K,=Cp"7 (6.2.7),
roe:

D — Hapy>HbI AuameTp TpyOsbl, M;

C, — K03(bPULMEHT, NPUHMaeMbIV Mo Tabnuue 6.2.3.

Tabnuua 6.2.3. 3HadeHus ko3 puumneHTos C

KosdduumeHt C; npy TepMMYECKOM CONPOTVBEHNM NOKPLITUA Nona, M?
LWar tpy6, b, cm C/ET

0,0 0,05 0,1 0,15
5 1,013 1,013 1,012 1,01
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

K HepocTatkam 3TOM METOAMKM MOXHO OTHECTU Clefylolime NPpUHATbIE B HeW J0O-
nyLeHms:

+  KO3(DDUUMEHT TEMNOOTAAHM MOBEPXHOCTM NOSa NPUHST NocTosHHbIM (10,8 BT/M? °C).
B mencTBUTENBHOCTY, 3TOT KO3MMUUMEHT ABNSETCS hyHKUMEN OT LENoro psaa Benu-
4uH (TemMnepaTypbl MOBEPXHOCTM MOJia, TEMMePaTyp NMOBEPXHOCTEN OKPYXKAIOLLMX KOH-
CTPYKLMI 1 CKOPOCTU [BMXEHWS BO3[YyXa Y MOBEPXHOCTM Mofa);

¢ MeToA, KO3I(MULIMEHTOB MOXET MPUMEHSATbLCA Mpu Lare Tpyd He Gonee 375 MM,
TOJLLIMHE CTSXKIN He Bonee 45 MM, TepMUYeCcKMX COMPOTUBAEHMSAX MOKPbLITUA nona
He Bonee 0,15 m? °C/BT, Hapy>XHbIX AMameTpax Tpyo He Oonee 20 MM.

[aHHbI MeTo, 3aM0XeH B 0OCHOBY OOMbLLUNHCTBA EBPOMENCKMX PACHETHBIX MPOrPaMM.

H PACYET TENIOro nonAa

6.3 AHATUTUYECKIIN METO/A

14 —
<
&,
Oi+

50%T+
Y

Oi-

— g
e
—

Oi-

5 | b

Puc. 6.3.1. Pac4éTHbIN 3neMeHT Ténnoro nona

Ecnv ycnoBHO Bbipe3aTb M3 TEMNOro ronia nosnocy WWPWHOW paBHOW LWwary Tpyo
(puc. 6.3.1), TO MOXHO NPeAnoNoXuTb, YTO TENSIOBOW NOTOK OHOW TPyObl pacnpepens-
€TCS TONbKO BHYTPW 3TOM 30HbI.

Tennonepenady 4Yepes OOKOBbIE MPAHN 30HbI MOXHO MPUHATL HYNIEBOW, yUUTbIBaS,
4TO KONMMYECTBO Tenna, OTAAHHOE B COCELHIO 30HY, PaBHO KOMMYECTBY Terna, nocry-
MUBLLErO 13 COCEAHEN 30HbI.

MprBeLEHHOE TEPMUYECKOE CONPOTUBIIEHWE CIOEB MNofa Hag Tpyoow:

R = 50 1 oo gy (6.3.1),
A a’

cm i+
roe:
xa — KO3 MULMEHT TENNONPOBOLHOCTU CTAXKM, BT/M °C;

A" — KO3 PULIMEHTHI TEMNONPOBOAHOCTM COEB Nofa Hafg Tpybow, BT/m °C;

o, — KO3(DULMEHT TennooTaa4u nosepxHocT nona, Br/m? °C. 3101 KosphurLmeHT
ABNACTCA (DyHKLMEN OT TemrnepaTypbl MOBEPXHOCTM Mofa t, @ 3Ha4WT — yaeNnbHOro Te-
MSIOBOro NMOTOKA:

at =892(t, 1,)" =7,325¢,"”, Br/m? °C (6.3.2),

rae: t, — TemMnepaTypa Bo3gyxa B 00C/yX1BaeMoM nometteHumn, °C.

[ns grnana3oHa TemnepaTyp NoBepxHOCTM nofa 24+35 °C 31oT Ko3hdULmeHT
MO>HO npuHaTb 10,8 BT/Mm? °C.

MprBEAEHHOE TEPMMYECKOE COMPOTUBIIEHE CIIOEB Nofia Nnog Tpybon:

R =2%+i, m? °C /BT (6.3.3),

i—
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roe:

L, — KO3(hDULMEHTbI TEMIONPOBOAHOCTI CIOEB MOfa Nof, Tpybon, Bt/m °C;

o — KO3(DDULMEHT TennooTaa4y NoBeEPXHOCTM MOTOSMKA HUXKENeXallero nomelwe-
HUs, BT/M? °C. Ko3adhhULMEHT TENNOOTAAYM HUXKHEN NOBEPXHOCTU KOHCTPYKLUMN (ecnn
nonbl He MO TPYHTY) ANs rnafgkmx v ManoopebpeHHbix notonkos (h/a<=0,3) npu-
HUMaeTca 8,7 BT/M °C, ons cnunbHoopebpeHHbIx notonkos — 7,6 BT/m °C. [ins nonos
no rpyHTYy NpuBedEHHOE CONPOTUBIEHWE TeNNonepeaade CIOEB nona nog Tpyodon cne-
LyeT c4uTaTth No hopmyne:

R :z,1+z%,w °C/BT (6.3.4)

BTopoe cnaraemou B 310 hopMyne y4nTbIBAET TONWMHBI 1 KOIMDDULNEHTLI TENNO-
NPOBOAHOCTM TO/IbKO TEMNIOM30ALUMOHHBIX CNOoEB (A<1,2 BT/M °C).

Crnenyet UMeTb B BUAY, YTO NPU MCMONb30BaHnM dopMynbl 6.3.4 4515 onpeneneHuns
yAeNbHOro TEMNNOBOro NOTOKA PACYETHYIO HAPYXKHYI0 TeMnepaTypy cieayeT NpUHUMATh:
* [N NepBOM 30Hbl (2 M OT NOBEPXHOCTM 3eMMIN) — PACYETHYIO TeMnepaTypy HapyX-

HOrO BO3yXa AN 3UMHEro Neproaa;

* [N BTOPOV 30HbI (0T 2 40 4 MeTpoB) — MUHyc 7 °C;
*  [Nf TpeTben 30Hbl (0T 4 10 6 MeTpoB) — noc 5 °C;
«  [NA 4eTBEPTOM 30HbI (Donee 6 MeTpos) — nntoc 14 °C.

MprBeOEHHOE COMPOTUBMEHWE Tennonepedade CTEHOK TPyObl C Y4ETOM KO3(-
uLMeHTa TENNOOTAAYM Ha BHYTPEHHEM MOBEPXHOCTU TPybbl o , MPUHUMaeMoro
400 Bt/m?°C.

1 LN&

D o
R —— ~ +  Za(m2°C /BT) 6.3.5),
" ra, D 274, / ( )

6H 6H cm
roe:
D,, — BHYTPEHHW AnaMeTp TPyObl, M;

D, — HapyXHbI AvameTp TpyObl, M;
L. — KO3 PULMEHT TeNNONPOBOAHOCTM MaTepuana CTeHok Tpybbl, BT/m °C.

C
PeleHme 3afia4n 1o onpeneneHuio Tpebyemor TemnepaTypbl TernoHOCUTENs
10 M3BECTHOMY YL€/IbHOMY Tern/I0BOMY MOTOKY MO HarnpasieHIO BBEPX.
YAenbHbI TENIOBOW NOTOK MO HANPAaBMIEHMIO BBEPX:
+
v L=l BT/™m (6.3.6),
q R
roe:t — Temnepatypa CTeHku Tpybsbl, °C;
t* — TemnepaTypa Bo3gyxa B pac4ETHOM nometteHuu, °C.
U3 popmyribl 6.3.6 MOXHO MNONYHUTb BbipaXeHue Afs TeMnepaTypbl CTEHKM TpyObl:
t.=q'R"+1",°C (6.3.7)
Onpepenve TeMnepaTypy CTeHKMU Tpybbl, onpenenseTcs yaenbHbIA TENOBOM NOTOK
No HanpaBEeHMIO BHN3:

g = tCR_*t ,BT/M2 (6.3.8),

H PACYET TENIOro nonAa

roe:

t'— TemnepaTypa Bo3ayxa B HUxXenexaliem nomeltenmn, °C;

3Has TeMnepaTypy CTeHKU TpyObI t_ 1 CyMMapHbIN yAeNbHbIN TeNoBOM NOTOK [, Ha-
XOAUTCA TpebyemMas TemnepaTypa TenIoHOCUTENS:

t,=1,+q bR, °C (6.3.9)

roe:

b — war Tpy6, ™m.

TemnepaTtypa nona Hag Tpyoon:

t,=t"+ q—i C (6.3.10)
a

[ns onpepeneHus Temnepatypbl nona Mexmnay OByX cocegHux Tpyo Heobxonmmo

HalnTK yron B:
/5= arctg( 25, + DI; +236,,

MakcmmansHoe TepMMHeCKOe CONnpoTnBNeEHNE Haf pr6aMl/IZ

], rpag. (6.3.11)

rt = R meecBr (6.3.12)
™ sin B

MuHMMarnbHas TeMnepaTypa nona CoCcTaBuT:

lymin =1 =G Ry °C (6.3.13)

PeLLieHyie 3a[a44 110 onpeneneHnio yaebHoro Tefn0Boro noToka o HanpasBiaeHuo
BBEPX NPy M3BECTHOV TeMrepatype TenI0HOCUTENS.

TemnepaTypa CTeHKM TpyObl, BblpaxkeHHas 4epe3 TepMUYecKoe COMpPOTUBIEHMe
CTeHKM TpyObl:

tc = tO - qump, °C (6.3.14)

Ta xe TemnepaTypa, BblpaXeHHas Yepe3 NprBedEHHble TepMUYeCcKmMe ConpoTmnBaIe-
HWS CNOEB Nona Hag 1 nog Tpybamu:

;- gR*"R" +Rt"+R't” oC (6.3.15)

c RR

MpurpaBHAB BblpaxeHus 6.3.14 1 6.3.15, nonydaem opMmyny Ond onpeneneHuns
obLLero yaensHOro TennoBoro NoToka:
__ ROHRC g (6.3.16)

RR"+bR, (R +R")

[anee Haxogntcs Temnepatypa cTeHkn Tpybbl no dopmyne 6.3.14 1 yaenbHbIN

TENnoBOW NOTOK MO HanpaBneHuio BBepx no popmyne 6.3.6.

q
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6.4 OCOBEHHOCTW PACHETA MPU NCMOJTb3OBAHMUI KPAEBbBIX 30H

B cny4ae, Korga 13-3a orpaHuyeHn TeMnepaTtypbl Nofla B OCHOBHOW 30HE MOMe-
weHva t  pacy€THbIN yAeNbHbIM TENSIOBOW NMOTOK HE MOXeT 0becneynTs BOCMONHe-
HM1e TennonoTepb NOMeLLeHVa, TO ecTb Tpebyembiin NoToK 4°  MeHblle PacHETHOro
g*,, MOXHO WCMOMb30BaTh YCTPOMCTBO KPAEBbIX 30H C MOBbILIEHHON TEMMNepaTypow
nonat

k3’

MakcrmansHo ,D,OI'IyCTI/IMbII?I TENI0BOW MOTOK B OCHOBHOW 30HE COCTaBMUT:

q,, =a.(t,, —t"), Br/w (6.4.1)
B kpaeBoW 30He:
g =0, (t,,, —1") Br/m (6.4.2)

M0 OTHOLIEHMNIO 3TUX NMOTOKOB MOXHO HaWT TpebyeMbli NPOLLEHT MoLWann Kpa-
€BOW 30HbI:

+ +
c=[1-22"9m | 100% (6.4.3)
qK'} _q03
MO>XHO pelnTb 0bpaTHylo 3af4aqy: Mo NPOLEHTY MIOLWAAM KPAaeBOW 30HbI HANTK
TpebyeMbIl yAenbHbI TEMNOBOM NOTOK KPaeBOW 30HbI:

100(4,, —4,.
o 1000y =00) | e e (6.4.4)
c

K3

lpumep:

VicxonHble gaHHbIe:

Tpebyembivi yaenbHbIN TernaoBoM MoToK q,,=70Br/m?
PacyéTHas Temnepartypa Bo3ayxa B nometyeHmm: t*=20 °C;
MpenensHas Temnepatypa nosia 0CHOBHOM 30HbIt, | =26 °C;
Jonyctimas Temnepatypa nosia B kpaesovi 3oHet =31 °C.

PelueHwne:

Pacy4ETHbIV yAenbHbIV Tern10BOM MOTOK B OCHOBHOM 30HE:

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

Pacy4€eTHbIV yaenbHbIV Ten10BOM MOTOK B KPaeBOM 30HeE:

qg.=a.(t,.,—-1t)=10,8(31-20)=118,8 By/m? (6.4.6)

Heobxoaumbivi MPOLIEHT MIOLLAAN KPaeBOV 30HbI:

c=[1—q:j_q%”].100=(1—“8’8‘70}100=9,7% (6.4.5)
=, 118,8—-64.8

H PACYET TENIOro nonAa

6.5 TPAOUYECKI METO/L PACYETA

Ipacmyeckmin MeTod B OCHOBHOM MPUIOLAeH A/15 OPUEHTUPOBOYHOW OLLEHKM Tpe-
OyembIX MapaMeTpoB CUCTEMbI TENSIOrO Mofa. Pa3nuyHbIMK aBTOpaMU NpeasiaraeTcs
3Ha4yuUTeNbHOE MHOroobpasne rpackoB 1 HOMOMPaMM.
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TemnepaTypHbIii Hanop (pasHuua Mexay TemnepaTypoi TennoHocuTens
1 BO34yxa B nomelleHun),°C

Puc. 6.5.1. Tpacuk pacyéta napameTpoB Ténnoro nona
Hanbonee ynoOHbIM B 3TOM OTHOLLEHWWN MpPeACTaBseTcs rpaduk, npuBenEHHbIN

Ha pucyHke 6.5.1. OH cocTaBneH Ons MeTannononMMepHbix Tpy6 pasmepom 16x2,0,

YIIOXEHHbIX € LWarom 15 cM. I'padrk 0xBaTblBaET AMANa3oH TepMUYeCKnX CONpoTHBIe-

HUI CNOEB nona Hag Tpybamm ot 0,005 go 0,5 m? °C /BT.
lpymep rpagmyeckoro pacyerta.

VicxonHbie faHHble: ynenbHas TernonoTpebHOCTb MOMELeHUs COCTaBseT 62 BT/M2.
TpebyeTcs onpenennts HEOOXOAMMYIO CPeHIo Temrepatypy TernnoHOCUTens

B MeT/18X TENJIOr0 11018, YJIOXKEHHbIX C L1aromM 15 CM npuy TepMmU4eCcKoM COnMpOTUBIEHNN

c/10€éB nona Haz Tpybamm -0,075 m? °C /BT. Temnepatypa Bo3ayxa B nometyeHumn 20 °C.
PelueHue:

1. [Mo wKane yaenbHbIX TeraoBbiX MOTOKOB HAXOAUM TOYKY 62 BT/M?.

2. [lpoBoaum ropm3oHTasb. llepecedeHune ropr3oHTam co wkanon «llepenan TeMre-
paryp Ha noBepxHocTu rosa». [lony4aem 3HavyeHue nepernaga B 6 °C. Cioxus 3Ty
BE/INYMHY C M3BECTHOM Temmnepatypori Bosayxa B nometyeHmn (20 °C), nony4um
Temnepatypy nosepxHocty nona 20+6=26 °C.

3. Ha smobovi 13 BepTukaned, nepecekaiolmx rpapuk, Haxo4uMm cepeauHy oT-
peska, OTCeKaeMoro [MpsIMbIMA CO 3HaYeHUSAMU TePMUYECKUX COMPOTUBICHNN
0,051 0,1 M? °C /BT. Y13 mony4eHHOU TOYKM MPOBOAUM JINHUIO K YCITOBHOMY LIEHTPY
CXOXKLEHUS JTyHeu.
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4. V13 To4KM nepecedeHnss paHee pOBEAEHHOM FOPU3OHTaIN 1 MPOBEAEHHOW HaK/TOH-
HOW NPSIMOV OrlycKaeM NePreHaVKYIap Ha LuKany TeMmnepatypHoro Hamnopa. [lony-
4yaem 3HaveHne 12,3 °C.

5. llpunbasus TeMnepaTypHbIV Harnop K TemMrnepatype BO3AyXa B MOMELLEHUN, osy-
Yyaem Tpebyemyio CpenHiolo Temnepatypy TeryioHOCHTeNs B NeTsX TEMIoro nona
20+12,3=32,3 °C.

Ecnv gencTsoBaThb B 06paTHOM opszaKe, TO 110 U3BECTHOM TeMriepaTtype TennoHoCUTeNs

MOXHO OnpeneInTb PacYETHbIV YAeIbHbIV TerI0BOM MOTOK.

MO>HO 1cnonb30BaTh A8 YIPOLWEHHOMO pacHeTa rpad ki, NOCTPOEHHbIe AN KOH-

KPETHbIX KOHCTPYKLMIA Nona (cM. pUcyHku 6.5.2+6.5.7).

50
o™
45 \nzi:g@\
g \:aV\‘ Cct'\\
— war 10
© 40 —
aQ —
=) =
© & P
% = 35 s
cC B ——
= p =
S
= & 30 =
x I —
I O
3£
& o 25
O K
0 10 20 30 40 50 60 70 80 90 100 110 120 130
yAenbHbIN TENOBON NOTOK, BT/M?

Puc. 6.5.2. 3aBMCMMOCTb TEMIOBOFO NOTOKA OT CpefiHen TeMnepaTypbl TerIoHocuTenNs
(cTsxka 30 MM; KepaMuyeckas NAUTKa; Tpyoda 16x2,0)
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Puc. 6.5.3. 3aBMCMMOCTb TEMIOBOrO NOTOKA OT CpeiHe TeMnepaTypbl TENJIOHOCUTENS
(cTsxka 50 MM; KepaMuuyeckas NAUTKA; Tpyoda 16x2,0)

H PACYET TENIOro nonAa
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Puc. 6.5.4. 3aBUCMMOCTb TENNOBOro NOTOKa OT cpefHeln TemrnepaTypbl TENNOHOCUTENSs
(cTsxka 70 MM; Kepamuyeckas NUTKa; Tpyba 16x2,0)
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Puc. 6.5.5. 3aBMCcMMOCTb TENIOBOro NOTOKA OT cpeHeNn TeMnepaTypbl TenoHocuTens
(cTsxka 30 MM; KOBPONUH; Tpy6a 16x2,0)
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Puc. 6.5.6. 3aBUCMMOCTb TEMNJIOBOro NOTOKa OT CpeAHen TemnepaTypbl TennoHocuTens
(cTsxka 50 MM; KOBpONUH; Tpy6a 16x2,0)

BOASHOW TENbIA NOA. NPOEKTUPOBAHME, MOHTAX, HACTPOVIKA
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yAenbHbIN Tennosol notok, BT/m?

Puc. 6.5.7. 3aBUCMMOCTb TENI0OBOro NoToka oT cpepHen TemnepaTypbl TeNIOHOCUTENS
(cTsxka 70 Mmm; KOBponvH; Tpy6a 16x2,0)

6.6 TABJINYHbIN METO PACHETA

TabnuuHbIM  MeTof, pacyéTa TEMMbIX MOMOB SBASETCA Haubonee npPakTUYHbIM
C TOYKW 3peHuns NPOoeKTMPOBLLMKA. 10 3a4aHHBIM KOHKPETHbIM AaHHbIM Ha OCHOBaHWUN
paHee M3NOXEHHbIX METOAMK COCTaBNSIOTCA MOSb30BaTeNIbCKME PACYETHbIE TAbNMLbI
(em. Tabnuubl 6.6.1-6.6.3).

Tabnuua 6.6.1. TennoBow NOTOK OT TPY6 Ténnoro nona (Notepu Tensna B HKHEM
HanpasnieHuu He npeebiwatoT 10%). MokpbITUe Nona — NAUTKa kepamnyeckas

(x=1,00 Bt/m "C) TonwuHom 12 mm. Ko3chrLMEeHT TennonpoBoAHOCTU CTAXKKN —
0,93 BT/m °C. ToNLMHA CTSXKKN — «B» OT Bepxa Tpyobl

CpegHas Temnepatypa YaenbHbI TeNJ0BOM NOTOK N0 HanpasfeHnio BBepx, BT/m?
TeMnepatypa BO34yXa
TeMnoHOCTeN, |B MoMelleHNn, 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 | 112 | 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 20 128 | 120 | 112 | 121 | 13 | 107 | M4 | 107 | 101
25 96 | 90 | 84 91 85 | 80 | 86 81 76

H PACYET TENIOro nonAa

Tabnuua 6.6.2. MNMokpbiTMe nona — KoBponuH (1=0,07 BT/m °C) TonwmHon 5 mm.
Koa¢ddurumeHT TennonposogHocTn cTskku — 0,93 BT/m °C. TonwmHa CTSXXKM — «B»
OT Bepxa TpyObl

Cpenpsa Temnepatypa YAenbHbIN TENOBOW NOTOK MO HanpaB/eHWio BBepX, BT/m?

TemnepaTtypa |Bo3myxa war Tpy6 10 cm war Tpy6 15 cm war Tpy6 20 cm
I‘*C””O“OC“TE””' ?C”OMeme“””' 8=30|B=40|8=50 | 8=30 |8=40|8=50 | =30 | B=40 | 8=50

MM | MM [ MM | MM | MM | MM | MM | MM | MM

15 81 77 74 77 74 7 74 71 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 Ul 74 7 68

25 58 55 53 55 53 50 53 51 48

15 16 10 105 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

Tabnuua 6.6.3. MokpbiTne nona — napker (A=0,2 BT/m °C) TonwuHom 15 mm
no ¢aHepe (2=0,18 BT/m °C) TonwmHoi 12 mm. KoacdpuumeHT TennonpoBogHOCTM CTXKKN
— 0,93 BT/Mm "C. TonwMHa CTXKKU — «B» OT BepXa TpyoOb!

YAenbHbIV TENIOBOW MOTOK MO HanpasfieHuto BBepX, BT/m?
SSTepraﬂ?eTnen'\gT-g- lg';";;&a;yﬁg_ war Tpy6 10 cm war Tpy6 15 cm war Tpy6 20 cm

curens, °C mewerim, °C | g=30 | p=40 | =50 | 8=30 |B=40|8=50 | B=30 | =40 |8=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

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H



MPUNOXXEHUA

1. HOPMATWBHbIE TPEBOBAHWA K TEMS1bIM MOJTAM

5.6.8. BepxHioto 4acTb LWBa HeobxoaMMo 00paboTaTh repMETUKOM.

ABOK 4.4-2013

5.6.11. TpybObl B MecTax nepecedeHmns AedopMaLMOHHbIX LLIBOB
NOSIHOTO W HEMOJTHOTO Npodunen cefyeT NPokNaAbIBaTh B IMOKOM
3aLlMUTHOM Koxyxe anuHon 0,3-1,0 m

ABOK 4.4-2013

TennocHabxeHns (Ha 06BEKT) MK OT LeHTPaNbHOIO UCTOYHMKA
TennocHabXeHns No He3aBUCKMMOM CXxeme

[yHKT 1 copep>xaxune Hopwmatue
3.7. MprMeHeHVe HanomnbHbIX CUCTEM OTOMIEHUS U3 METaIoNno-
NIMMepPHbIX TPYD paspeLLaeTcs TONbKO OT aBTOHOMHOIO UCTOYHMKA
PHEX TRYD Pasp Cr 41-102-98

5.7.4. OguH konnekTop 1" MOXeT obecneymBaTh TENIOHOCUTENEM
0o 12 netens

ABOK 4.4-2013

6.3.5. MonvmepHble TPYObI NpoknansiBaloT B rodpotpybe B MecTax

BO3MOXHOIO MEXaHN4YeCKoro NoBpexaeHns (Mo noporamu, B Mectax
BbIXOAA WX NON1a, Ha CTbIKax NAUT NepekpbITHiA). Mpy HanolbHOM OTo-
MneHnn NonMMepHble TpyObl CrieflyeT MpoknafbiBaTb 0e3 ropoTpydb

CMN60.13330.2016

6.4.9. CpefHIol0 TeMnepaTtypy NOBEPXHOCTU CTPOUTENbHbIX KOH-
CTPYKLMI CO BCTPOEHHBIMW HarpeBaTenbHbIMM SeMeHTamm
B PaCHETHbIX YCNOBUAX CredyeT NPUHUMATL He Bbllle:
-26 °C — ans nosioB NMoMeLLeHN C NOCTOAHHLIM NpebbiBaHNEM
nogen;
-23 °C — Ans nonoB AeTCKUX YYPeXAEHNI, COrnacHo
CM 118.13330;
-31°C — an1s NONOB NOMELLEHWI C BPEMEHHbIM NpebbiBaHNEM
nofen, a Takxe Ans 06xXo4HbIX LOPOXeK, CKaMel KPbITbIX Nna-
BaTesbHbIX GaCCenHOB.
TemnepaTypa NOBEPXHOCTM MOMa MO OCK HarpeBaTelbHOro 3/1eMeHTa
B LlETCKUX YHPEXOEHUAX, XUMbIX 30aHUAX M NnaBaTenbHbix Oac-
cerHax He fofkHa npesbiwath 35 °C. OrpaHnyYeHns TemnepaTypsbl
NMOBEPXHOCTM MOJa He PacnpoCTPaHAIOTCA Ha BCTPOEHHbIE B Nepe-
KpbITLE WA NON OAMHO4YHbIE TPYDObl CUCTEMBI OTOMNEHNS

CMN60.13330.2016

5.6. MNpn MOHTaXxe cUCTeM HanoJibHOrO OTONAEHWS LOMXHbI BbINOS-

HATbCA CeAytoLLe YCNOBUS:

e OTOMNUTeNbHbIE TPYObI AN OAHOTO NOMeLLeHNs CreayeT U3roTaBm-
BaTb W3 LLeNIoro Kycka Tpyosl;

*  TpyObl HE AOMXKHbBI NPOXOAMTL Mo AePOPMALNOHHBIMU LLIBAMM
OeTOHHOW 3aNMBKM, B MPOTUBHOM CIly4ae OHW JOMKHbI MMEeTb
3aWWMTHYI0 000NOYKY ANMHOM He MeHee 1 M;

*  TpyOonpoBoL, HanofbHOro OTOMMEHWS AOMXKEH 3anMBaThCs Oe-
TOHHbIM PAaCTBOPOM WMV 3aKPbIBATLCA MOKPbLITUEM TONBLKO Nocse
npoBefeHNs TMAPaBANYECKUX UCTbITAHNA Ha FEPMETUYHOCTb.
Tpyba npu 3anmBke AONXKHa HAXOANTLCS Nof, AasneHvem 0,3 MMMa;

*  HarpeBaemasi NOLaAb OAHOMO 3MEEBKKA He JOMKHA NPEeBbILLATb
30 M? C MaKcManbHOW ANIMHOW OLHOM 3 CTOPOH 8 M;

*  MWHWManbHas BbICOTa 3aNMBKM Haf, MOBEPXHOCTLIO TPYObI LOMXKHA
ObITb He MeHee 3 cM. LleMeHTHO-NecYaHas cMech omKHa ObITb
He Hke Mapkn 400 ¢ nnactndmukaTopom

Cr141-102-98

7.5.3. Bo Bpems yKnafkm CTsxKkM B TpyOax cnefyeT noaaepXmBathb
LaBreHve He MeHee 3 6ap. CUCTeMy 1 CTAXXKY ClieflyeT NpefoXpaHsaTb
0T 3aMep3aHns

ABOK 4.4-2013

3.11. Mepenag TeMnepaTypbl Ha OTAEAbHbIX yHacTkax nona npu Hanonb-
HOM OTOMNEHMI He AoKeH NpeBbiwaTh 10 °C (onTMansHo 5 °C)

CM41-102-98

7.5.7. Tennosoe mcnblTaHWe CUCTEM HAaMOMIbHOMO OTOMNEHNSs cregyeT
OCYLLeCTBNATL NMOCHe TOro, Kak CTAXKa OKOHYaTelbHO 3aTBEPAEET,

TO ecTb Yepe3 20-28 cyTok. VcmbiTaHus cnefyeT HaumMHaTb C TeMnepa-
Typbl 25 °C C exxeHeBHbIM yBeMYeHMeM TemnepaTypbl Ha 5 °C fo Tex
nop, NMoKa oHa He DyAeT COOTBETCTBOBATb NPOEKTHOW BENMHMNHE

ABOK 4.4-2013

6.2.1. ONTMMasnbHOe 3Ha4YeHne TemMnepaTypbl MOBEPXHOCTM Nosa
coctasnsiet 24+1,5 °C

ABOK 4.4-2013

5.1.1. TpyObl LONXHbI COOTBETCTBOBATL TpeboBaHmam FOCT P 52134
ana knacca 4 skcnnyartaumm

ABOK 4.4-2013

5.4.5. TonmHa CTAXKM Hag TpyOo LonKHa ObiTb He MeHee 30 MM

ABOK 4.4-2013

5.5.3. TepMum4eckoe CONpoTUBIIEHWE MNOKPLITLS NOMa He JOSIXKHO
npesbiwatb 0,15 M2 °C/BT

ABOK 4.4-2013

5.6.6. [OBEPXHOCTb CTAXKM CIOXHOM hOpMbI ClefyeT pa3dbmnsaTb

Ha y4acTkn, hopma KoTopbix OyaeT Hanbonee npnbnuxeHa

K KBagpaTy v NpsMoyronbHUKY. Mpn 3TOM COOTHOLLEHME ANNHbI
K LUMPWHE y4acTKa He LOMKHO NPeBbILLaTh BEAUYMHY, NPMONM3M-

TeSibHO cocTaBnsioLLyto 1:2

ABOK 4.4-2013

NPUNOXEHNA

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA




FMOPABUYECKIE XAPAKTEPUCTKM MOSIUMEPHbIX

N METATINTOMOJIMMEPHbBIX TPYB

TMapaBnnyeckme XxapakTepucTUKLA NMOIMMEPHBIX Y METANONONMMEPHbIX TPYD
npwv cpeHen Temnepatype TennoHocutens 35 °C

Boaa PactBop ravkons
Pacxog,
n/je Tpyba 16x2,0 Tpyba 20x2,0 Tpyba 16x2,0 Tpyba 20x2,0
v,Mm/c |Ap,[a/m| v,m/c |Ap,la/m| v,m/c |Ap,Ma/m| v,Mm/c [Ap,a/m
0,005 0,044 8 0,025 3 0,044 35 0,025 1
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 17 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 m
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 11 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,M 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 — — 0,672 414 — — 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 — — 0,771 527 — — 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

H NPUNOXEHNA

KOJINMEKTOPBI N KOJITEKTOPHbBIE BJTOKW VALTEC

Scku3, Mofenb, Bbixofpbl
™n, D nogkoYeHus, war OUTUHIU K DOHLLTEMHb!
BbIXOA0B Kon-8o Pasmep | 418 NPUCOBANHEHMS P
VTc.709 (PEX;. PERT) VTcIV130.0635
1/2'HP MISACE (200 Mm)
VTc500.N 2.3.4 KoHyC V(T;'ﬂi )(,'\ﬂ)%g';” VTc130
naTyHHbIN, 3/4";17; €A (lPPRF))- ’ (115 mm)
war 36 Mm
VT.4410 (PEX; PERT) |\ v |\ 1130.0635
3/4" VT.4420 (MNT)
/4"HP (200 mm)
2,3,4 E€BPOKOHYC VT.4430 (menp) VTc.130
VTc.500.NE POKORYC 1 \Tp.708.E (PPR) (115 )
naTyHHbIN, 1°; war 40 Mm VTc.712.NE
VTm.201 (MNT; PEX;
PERT) VTc.IV130.0635
" VTm.301 (MMT) (200 mm)
VTe550N 2.3.4 1/2'8P VTp.701 (PPR) VTc130
naTyHHbIA, 3/47; 1" VTi.901 (H/X) (115 mm)
war 36 Mm
VTc.709 (PEX; PERT) | VTc.IV130.0635
1/2°HP VTc.710; (200 mMm)
2,3,4 KOHYC VTc.712 (MN); VTe. 7 VTc.130
VTc.560.N y (menb); VTp.708.K (115 mm)
NaTYHHbIN C PErympyoLmmMm (PPR)
BEHTUNAMU A8 NeTeNb
obpatku, 3/4"; 1", war 36 Mm
VIA410 (PEX: 1\ 1 v130.0635
3/4°HP PERT)VT.4420 (200 M)
2.3.4 €BPOKOHYC (MMT)VT.4430 VTc.130
POKORYC | (\iens\/Tp.708.E :
VTc.360.NE (PPR)VTC.712.NE (115 mm)
NaTyHHbIN C PErynmpyioLLm- e
MU BEHTUNAMM 719 NeTeNb
obpatku, 1, war 40 Mm
VTc.709 (PEX; PERT) | VTc.IV130.0635
1/2°HP VTc.710; (200 Mm)
2,3,4 KoHYC VTc.712 (MN); VTc.130
VTc.570.N Y VTc. 711 (Mep); (115 MMm)
NaTYHHbIN C PErympyoLmmMm VTp.708 K (PPR)
BEHTUNAMMW 1A NeTeNb Noga-
4u, 3/4", war 45 mMm

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H




VTc.709 (PEX; PERT)

VTc.IV130.0635

VT.4410 (PEX; PERT)

VT.4420 (MINT)

VTc.582.EMNX
©OnoK 13 HepXaBeloLLen
CTanu, C TepMoCTaTU4eCKMMm
KnanaHamm 1 pacxogomMepa-
Mu 1", war 50 Mmm

1/2°HP VTc.710; (200 mm)
2,3 KoyC VTc.712 (MM); VTc. 71 VTc.130
VTc580.N (Menb)(;P\é;;))Jos.K (15 Mm)
J'IaTyHHbIl;I C oTCeKarowmmMmn
KpaHamu, 3/4"; 1", war 36 Mm
VT.4410 (PEX; PERT) |\ 1 /130 0635
. VT.4420 (MNT)
3/4"HP (200 Mwm)
2.3 ©BPOKOHYC VT.4430 (menb) VTc.130
POKOHYC | vTp.708.E (PPR) '
VTc.580.NE VTc 712 NE (115 mm)
NaTYHHbIN, C OTCEKaoLLMMM
KpaHamui, 3/4"; 1", war 40 MM
VT.4410 (PEX; PERT)
. VT.4420 (MNT)
2410 |, sgg‘Kg'HPyc VT.4430 (Mens) | VTCI30.NX
VTc.505.SS \/Tp.708.E (PPR)
113 Hep>KaBeloLLen CTanu, VTc.712.NE
1", war 50 mm
VTm.202; VTm.222
2410 (1) 1/2"HP (1) |  (MIMT;PEX; PERT)
4;'7(1 1/2°) 3/4"HP (1 VTm.302 (MMT) VTc.130.INX
VTc.510.5S ' 1/2") VTp.702 (PPR)
113 Hep>KaBetoLLen ctanu, VTi.902 (H/X)
1",11/2", war 100 mm
VTm.202;VTm. 222
(MMT;PEX; PERT)
4,56 yzHe | vim3oz(mimy | VIEBOX
VTc.510.BS VTp.702 (PPR) '
13 yrNepoamncTon ctanu, VTi.902 (H/X)
1"; war 100 mm
VT.4410 (PEX; PERT)
. VT.4420 (MNT)
3+10 3/4°HP VT.4430 (Megp) VTc.IV130.0635
€BPOKOHYC

VTp.708.E (PPR)
VTc.712.NE

VTc.589.EMNX
60K 13 Hep>KaBeloLLel
cTanu, C TepMoCTaTUHecku-
MM KflanaHaMu 1 pacxofo-

Mepamu, 1", war 50 mm

H NPUNOXEHNA

VTc.712.NE

3:10 . jp/;‘Kg':yc VT 4430 (vens) | VTc.V130.0635
VTp.708.E (PPR)
VTc.584.EMNX VTc.712.NE
BNoK 13 HepxKaBetoLLLen
CTanun, c TepMocTatn4ecknuMn
n 6aﬂaHCVIpOBO‘4HbIMVI Krnana-
Hamu, 1", war 50 mm
VT.4410 (PEX; PERT)
3/aHp VT.4420 (MMT)
2+12 eomoromyc | V14430 (men) | VTeIV130.0650
VTp.708.E (PPR)
VTC.712.NE
VTc.586.EMNX
BNoK 13 HepxKaBetoLLLen
CTanu, cTepMocTatn4ecknMn
KrlanaHamu 1 pacxofomepa-
Mun 1", war 50 mm
VT.4410 (PEX; PERT)
. VT.4420 (MNT)
30|, :p/ng'HPyc VT.4430 (vems) | VTCA30.IN
VTp.708.E (PPR)
VTc.588.EMNX VTc.712.NE
OnoK 13 HepxaBetoLen
CTann, Cc TepMoCcTaTn4eckmn-
MU U 6aJ'|aHCV|pOBO‘-{HbIMI/I
KnanaHamu, 17, war 50 mm
VT.4410 (PEX; PERT)
. VT.4420 (MT)
3410 es/g‘Kg'HP | V4430 (weas) | vicasoun
POKOHYC | vTp.708.E (PPR)

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA E



KOJTMEKTOPHBIE LLUKADbI VALTEC
VT.4410 (PEX; PERT) Mapka BbicoTa TnybuHa WnpwvHa
3/aHp VT.4420 (MNT) VTe -
3+12 EBPOKOHYC \\gpdfsfgg I(Ehzlg,g.;; IV130.0650 VTc.540 BcrpanBaembiit wkad
NaTyHHbIRA GnoK, LLPB-2 670760 125+195 594
C TepMOCTaTNHECKMMMU
11 6anaHcMpoBOYHbIMY LLIPB-3 670+760 125+195 744
KnanaHamu, 1", war 50 Mm
LLIPB-4 670+760 125+195 894
LLIPB-5 670+760 125+195 1044
LLIPB-6 670+760 125+195 194
vT.4410 (PEX; LLIPB-7 670+760 125+195 1344
o | yawe | VAR | e 0| o
€BPOKOHYC (Men,bVTp. 708.E 1V130.0650 VTc.541 MpuctpavBaeMbii Wwkad raybuHon 120 mm
VTc.596.EMNX (PPR)VTc.712.NE LLIPH-1 650-69] 120 454
naTyHHbI 610K,
C TepMOCTaTU4eCKUMM KIa- LLIPH-2 650+691 120 554
naHamu 1 pacxofomepamu,
1", war 50 mm LLIPH-3 650+691 120 704
LLIPH-4 650+691 120 854
Aansa koHyca VTc.709 LLIPH-5 650+691 120 1004
(PEX; PERT)VTc.710;
VTc.712 (M), LLIPH-6 650+691 120 1154
172" HP VTc.711 (menp);
VTp.708.K (PPR) LLIPH-7 650+691 120 1304
KOHYC 019 eBPOKOHYCa RUS.833 ~ -
eBBp/;lKCI)—IHPyC VT.4410 (PEX; PERT) VTc.541.D Mpuctpansaemsii wkad rnydouHom 135 mm
VT.4420 (MMT) R -
TpOl;lHVII:I:gJ:Z‘IBetTOprIl;I VT.4430 (vens) e i s =
PPR. DN4O, Lar 54 mu VTS-ZS%%PSR) LLIPHI-4 6514691 135 854
LLIPHT-5 651+691 135 1004
LLIPHT-6 651+691 135 1154
A7 KoHyca VTc.709 LLIPHT-7 651+691 135 1304
(PEX; PERT) VTc.710; VTc.541.U MpuctpansaeMbii Wkad ray6uHoi 180 Mm
VTc.712 (MN);
1/2" HP VTc.711 (Menp); LLIPHY-3 650+691 180 704
VTp.708.K (PPR)
KOHYC
3/4°HP A7 éBPOKOHYCa RUS.833 LLIPHY-4 650+691 180 854
CBPOKOHYC VT.4410 (PEX; PERT)
_ Vip781 VT.4420 (MNT) LLIPHY-5 650+691 180 1004
TPOWMHWK KONEKTOPHbIN PPR VT.4430 (menb)
C oTCeKaloLWMMWM KpaHaMu, VTp.708.E (PPR) LIPHY-6 650691 180 1154
DN40, war 54 mm VTc.712.NE
LLIPHY-7 650+691 180 1304

H NPUNOXEHNA BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA
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DNieMeHTbI Y3108 TennomexaHunyeckme cxeMbl y31108
Mo3. [ HammeHoBaHMe anemMeHTa DyHKLMS S1EMEHTA
1 TepmocTaTU4ecKnmn peryavpy- PerynnposaHuve noToka TensoHocuTens, NocTynato-
IOLLMI KNanaH C XXMAKOCTHOW LLLero 13 nepBUYHOIO KOHTYPa B 3aBUCUMOCTU
Tepmoronoskon VT.3071wn OT TemMnepaTypbl TEMNIOHOCUTENS Ha BbIXOLe
BbIHOCHbIM MOTPYXXHbIM TEPMO- | U3 CMECUTENLHOTO y3na. Tpebyemas Temneparypa
YYBCTBUTENbHbIM 3IEMEHTOM. yCTaHaBIMBaETCs TePMOIrO10BKOM

Tonbko Ans y3na VT.Combi

1.1. | TepmocTaTU4eckmn perynmpy- PerynupoBaHve NoToka TennoHocuTeNs no KoMaHaam
IOLLMIA KNanaH C aNeKTpoTepMU- | KoHTposnnepa (pekomenayetcs VT.K200.M).
4eCKMM aHanorosbiM cepeonpu- | KoHTponnep hopmmpyeT ynpaBasioLmm curHan

BOLOM. B 3aBMCKMMOCTM OT NOKa3aHWM AaTHNKa Hapy>KHON
VT.TE3061. TonbKo 44 y3na TeMnepaTypbl W fatymka TemnepaTypsbl
VT.Combi.S TennoHocuTens. KOHTposiep v Aat4mkv Temreparypsbl

B KOMI1IeKT rocTtaBkn He BXOAAT

1a | MorpyxHon TepMoyyBCTBUTENb- | DUKCUPYET TEKyLLee 3HaYeHWe TeMnepaTypbl

HbIV 3N1EMEHT. Ha BbIXOAe 13 CMecuTeNbHOrO y3na C nepenaden
Tonbko ans y3na VT.Combi NMMNYyfbCa K TepMoronoske (703. 1) no kanunnspHom
NMNybcHoM Tpybke (103, 1b)

1.1.a | Morpy>xHown fatyvk Temnepatypbl | DUKCUPYeT TekyLLiee 3Ha4YeHe TemnepaTypsbl

TernnoHocuTeNA. Ha BbIXOAe 13 CMeCcUTeNbHOrO y3Na C nepefaqen AaH-

Tonbko ans y3na VT.Combi.S HbIX KOTPOJINEPY NO NPOBOAHOW NNHWW. []aT4mK BXO-
[NT B KOMI/IeKT 10CTaBku KoHTposiiepa VT.K200.M.

1b | KanunnapHas umnynbcHas CBs3biBaeT Mexay cobOo XNOKOCTHYIO TepMO-
TpyOKa TepMoCTaTM4eckoro y3na. | ronosky (103. 1) v NOrpy>XHON TepMOYyBCTBUTENb -
Tonbko Ans y3na VT.Combi HbI 3nemeHT (103. 1a)
1.1.c | Kontponnep VT.K200.M. KoHTponnep ynpasnseT aHanorosbiM CepBonpu-

Tonbko ans y3na VT.Combi.S BofoM (7103. 1.71.) No 3agaHHOMYy Mofb30BaTenem
rpacuky, B 3aBMCMMOCTM OT NOKa3aHUM JaT4mnka
TeMnepaTypsl TennoHocutens (103, 1.1.a) 1 fatumka

TeMrepaTypbl Hapy>HOro Boayxa (ro3. 1.1.d). KoH-
Tposinep npuobperaeTcs OTaebHO

ﬁ NPUNOXEHNA BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H




1.1.d

[laT4mK Hapy>XHOM TemnepaTypsbl.

Tonbko Ans y3na VT.Combi.S

YCTaHaB/MBAETCA Ha CEBEPHOM CTOPOHE 3[aHNA
(>xenaTenbHO) BHe 30Hbl BO3LENCTBUS MPSMbIX COM-
HeYHbIX lyyen. MokasaHus gaTdvka obpabaTbiBaloTcs
KOHTPOMIEPOM AJ1F KOPPEKTUPOBKM TEMMEePaTypbl
TEeMNNOHOCUTENA B COOTBETCTBUM C 3a4aHHbIM MOJIb-
30BaTenem rpaukoM. JJatymk BXOAUT B KOMIIEKT
rocrasku kKoHTposaepa VT.K200.M

BanaHCMPOBOYHbIN KnanaH
BTOPWYHOrO KOHTYpa

3a[a6T COOTHOLLIEHME MEXAY KONMYECTBAMM
TENNOHOCKTENS, NOCTYMAIOLLEro M3 0B6PaTHON NNHUM
BTOPWYHOO KOHTYPa M NMPAMON INHUM NEPBUYHOTO
KOHTypa. OT HaCcTPOeYHOTO 3Ha4eHwWs K, 3Toro knana-
Ha W YCTaHOBNEHHOIO CKOPOCTHOIO PEXMMa Hacoca
(103. 3) 3aBUCUT TENNOBAA MOLLHOCTb CMECUTENBHOTO
y3na. PerynvpoBka kianaHa ocyLLeCTBASeTCs LIeCT -
rpaHHsIM kio4om (SW 10)

Hacoc umMpKynsLMOHHbIN

ObecnevnBaeT UMPKYSLMIO TENOHOCUTENS BO BTO-
PUYHOM KOHTYpe. HakuaHble ravikv Hacoca (G 1.1/2")
06C/1yKMBAKOTCSA POXKKOBBIM U PA3BOAHBIM KITKOHYOM
(SW 50). Hacoc nprobpetaetcs oTae1bHO

Mmnb3a pesbbosas G1/2"

AJ151 NOTPY>KHOTO TEPMOYYBCTBMU-
TENbHOrO NIeMeHTa UM AaT4MKa
TemMneparypel

TMnb3a MOXeT ObITb NepecTaBnieHa B rHe3no (1o3.
4a). B 3ToM ciydae ocBoboamBLLeecs rHe3no nMbo
FAyLWMTCA NpobKow, NMbOo Mcnonb3yeTcs ANs yCTaHoB-
KV MPpeaoXpaHUTENbHOro TepMocTaTa (40nonHUTE b -
Hasl orLusl), OTKIIOHAIOLLIEro LIMPKYNALMOHHBIN HacoC
(n03. 3) NpwW NpeBbILLIEHNM MaKCUMabHO 4OMyCTU-
MOV TemnepaTypbl. [Mb3a UMEET BUHT, C MOMOLLbIO
KOTOPOro (hrKCMpyeTcs NonoxeHve gatyvka

UM TEPMOYYBCTBUTENBHOTO 3NeMeHTa. [1/1b3a
06CIYXKNBAETCS POXKKOBBIM UM Pa3BOAHbIM KITIOHYOM
(SW 22). [ins ¢mkcupyroLLero BuHTa Tpebyercs Le-
cTurpaHHeivi ko4 SW 2

43

MHespo G1/2" ona rmnb3bl
(n03. 4) nnu NpefoxpaHnTeNb-
HOro TepMocTaTa

THe340 NoCTaBNfeTCs 3arnyLweHHbIM pe3bboBoi
npoGkow. Mpu HeOBXOAMMOCTN MOXKET UCMONb30-
BaTbCs 4NN rNb3bl (103, 4) Nnv NpeaoXpaHnTeNbHO-
ro TepmoctaTta (JgonosHuTesIbHas onyms), OTKoYato-
Lero UMpKysUMOHHBIN Hacoc (1103. 3).

TepMOMETpP NOrpy>XKHOM
(D-41MM) C TbiNbHbLIM NOAKITIO-
YyeHviem

MHOVKaums TekyLLero 3Ha4eHUs TemnepaTypbl Tenno-
HOCUTENS Ha BXOAE B CMECUTENbHBIN y3en, BTOPUY-
HOM KOHTYpPe 1 Ha BbIXOAE 13 CMECUTENbHOrO y3na

5a

Mmnb3a pesbbosas G 3/8" ans
MOrpPy>XHOro TepMoMeTpa

B rnnb3y BCTaBNAETCS NOrpy>XHOW TEPMOMETP.

B komnnekT nocraskun VT.Combi BxoasT 3 Tepmome-
Tpa? VT.Combi.S — 2 TepmomeTpa. [b3a 0b6Cyxu-
BaETCs POXKOBLIM VTV Pa3BOAHbIM KITIOHOM (SW17)

MepenyckHoRM knanaH

ObecneyvBaeT NOCTOAHCTBO PACXOAa TEMNOHOCUTENS
BO BTOPUYHOM KOHTYpe, HE3aB1CKMMO OT Py{HON UNn
aBTOMATWHECKOW perynvMpoBKyM NeTenb TENOro nona.
MMpu NpeBbILLEHNM HACTPOEHYHOTO 3Ha4eHNs nepenaga
LLaBMneHWi, KnanaH nepenyckaeT 4acTb NoToka

B Gannac (r103. 13), npenoxpaHss Hacoc oT paboTbl
Ha «3aKpbITYIO 3aABUXKYY.

HacTpovika Ha Tpebyemoe 3HajyeHvie nepenasa Aasse-
HIVi OCYLLIECTBAISIETCS C MOMOLLbIO M1aCTUKOBOU PYYKM

8 | banaHcMpoBOYHO-3aMoOpPHbIN Perynupyet pacxop TennoHocuTens, BO3BpaLlaeMoro
KnanaH NnepBMYHOro KOHTypa B MePBUYHbIN KOHTYP (1103. 12). [I1s peryniposkm
Heobxoammo cHaTb 3armyiky (SW 22). Perynvposka
OCYLLIECTBIAETCS LIECTUMPaHHbBIM Killodom (SW 5)
9 | ABTOMaTM4eckuni NONNaBKoBbIN | ABTOMaTM4eCckoe OTBeLleHWe BO3yXa M ra3os
BO3ayxooTBOAUMK G1/2" N3 cncTeMbl. Bo34yx00TBOAYMK JEMOHTHPYETCS
Y MOHTUMPYETCS POXKOBbIM VI Pa3BOAHBIM KITIOHOM
(SW 30). Mpw 3aMonHeHn CUCTeMbl BO3yXOOTBOA -
YUK JOIXKEH ObITb 3aKPbIT
10 | MOBOPOTHbIN ApPEHaXHbIN OnoposHeHMe 1 3anonHeHve TeNNOHOCUTENEM
knanaH G1/2" c 3arnywkon G3/4" | BTOp1YHOro KoHTypa. K knanaHy MoxeT npucoeam-
HATbCS rMOKas NoLABOLKA C HAKMAHOW raikon, nMeto-
Wwel pe3bby G 3/4". KnanaH OTKpbIBaeTcs C NOMOLLbIO
MPOpUILHOIO KIoYa, UMEIOLLerocsi Ha 3ariyLuke.
MoHTMpYeTcs KnanaH C MOMOLLbIO POXKOBOIO
Wnm pazsonHoro knda (SW25)
11 | Waposow knanaH OTKfloHeHWe Hacoca ANs 00CYXXMBaHNS UV 3aMeHb.
KnanaHbl OTKPbIBAIOTCS M1 3@KPbIBAIOTCS C MOMOLLbIO
LecturpaHHoro kmoya (SW 6) v otBépTku
C MIOCKUM LLTNLIEM
12 | O6patHbIA Tpybonposof (D 15x1) | Bo3BpallaeT TENNOHOCUTENb B NEPBUYHbIN KOHTYP.
[MpycoenuHeH K y3y ¢ MOMOLLbIO ABYX HakKUAHbIX
raek G3/4" (SW 30)
13 | MepenyckHom Gannac Mopaep>aHue LMPKYNALmMmM BO BTOPUHHOM KOHTYpe,
HEe3aBMCKMMO OT NOTPeBHOCTN B TEMNOHOCUTENE KOHTY-
pamu Ténnoro nona. [pucoenmHeH K y3iy ¢ MOMOLLbIO
yronbHyvika G1/2"°x3/4" (H-B) 1 HakuaHow raviku
G3/4" (SW 30)
T1 | MpucoeanHeHne NogatoLLEro G1"(B)
TpybonpoBoaa NepBMYHOro
KOHTypa

T2 | NpucoeanHeHne obpatHoro Tpy- | G 1" (B)
©onpoBofa NepBUYHOTrO KOHTYpa

T11 | MpucoenmHeHne nofatoLLero CoeapHeHMe C KONNEKTOPHbIM BIOKOM OCYyLLIECTBAS-
TpyboNpoBoAa UM KONNekTopa | eTcst C NOMOLLbIo CABOEHHOro Hnnena VT.0606 G
BTOPUYHOIO KOHTYpa (KOHTypa 1" (H). MoHTax rnpoun3BoamTcs pOXKOBLIM KITIOHOM
Ténnoro nona) VT.AC671 (SW41)

T21 | MpucoennHeHme obpaTHoOro CoefiIHeHVie C KONNEKTOPHbIM BIIOKOM OCyLLeCTBASETCS

TpyGonpoBoaa UK KosnekTopa
BTOPWYHOTO KOHTYpa (KOHTypa
Ténnoro nona)

C NOMOLLIbIO cABOEHHOTO HUMNens VT.0606 G 1" (H).
MOHTaX Mpon3BOANTCS POXKOBBLIM Kilto4om 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 LLECTVMXOL0BOM 050k (103. 1) nmeet
naTpy6KM Ans yCTaHOBKM MOrPY3KHbIX TEPMOMETPOB,
KOTOpble UCMOSb3YIOTCS B 3aBUCMMOCTM OT Pacronoxe-
Hus Gnoka (npaBoe, NeBoe, BepxHee, HUXHee). Heunc-
nonb30BaHHbIE NaTPYOKM NepekpbIThl NPodKamu

SfIeMeHTbI Y3108

TennomMexaHuyeckas cxema y3na

Mos. HavmeHoBaHWe snemeHTa DyHKLUMSA 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[YXO0TBOAYMKA

2 | LapoBow knanaH OTkIloYeHne Hacoca AN 00CYXKMBaHWA UM 3aMEHBI.
KnanaHbl OTKPbIBAIOTCS 11 3aKPbIBAIOTCS C TOMOLL|bIO
LecturpaHHoro koya (SW 6) v otBEPTKM C MAOCKUM
LamLem

3 |MonycroH c HakMaHow rankon | MpucoeamHerve konnektopos G 1" (HP)

4 | Npobka pe3bbosas 3/8" 3arnywaet pe3b00BoO NaTPYOOK, KOTOPbIN MOXET UC-
noJsib30BaTbCA AJ19 YCTAHOBKW CIIMBHOIO KnanaHa 3/8"

5 | Tepmoctat npepoxpaHu- OTKII0YaeT HacoC B CIly4ae NpeBblLLeHMS HaCTPOEYHOro
TenbHbIV, HACTPaNBaEMbIN, 3HaYeHus TemnepaTypbl TEMNOHOCUTENS
Norpy>KHom
lanka HakuaHaa G 11/2" Insa npucoegmHeHns Hacoca

7 | TepmomeTp NOrpy>KHoM NHAMKaums TekyLlero 3Ha4eHusa TeMnepaTypbl TENOHO-
(D-41MM) C TbiINbHBIM MOAKIIO- | CUTENS Ha BXOAE B NMOLAIOLLMIN KONNEKTop
YeHnem

8 | Hacoc umpkynsaiLuMoHHbIN ObecnevnBaeT UMPKySLMIO TENOHOCUTENS BO BTOPUY-

HOM KOHType (nprobpeTtaeTcs oTaensHo). HakuaHble
ravikv Hacoca (G 1 1/2") 0bCyXunBaioTCsi POXKOBbIM
Vv pazBoaHbIM Kiodom (SW 50)

9 | Bo3gyxooTBOOYMK PyHHOM [lns py4HOro Bbinycka BO3Ayxa 1 rasos
(kpaH MaeBckoro) 3/8"

10 | Twnb3a pe3bbosas G1/2" ans | B rvnb3y BCTaBASETCA TEPMOYYBCTBUTENBHBIV 31€MEHT
MOrpy>HOro TepMo4yBCTBU - (ro3. 17) TepmocTaTdeckom ronosku (1o3.15). Tunb3a
TeNbHOro 371eMeHTa MNMeeT BUHT, C MOMOLLbIO KOTOPOro huKcMpyeTca

nonoxeHve gat4unka. [1b3a 00CyKnBaeTCs POXKOBbLIM

Wv pa3BoaHbIM Kmodom (SW 22). [ins ¢mkcmpyrolero

BUHTa TpebyeTcs LecTUrpaHHbIA kiod SW 2
NMPUNOXEHUSA

12 | LUHyp anekTponuTaHus [na nogknioyYeHns Hacoca K anekTpocety 220 B 50 Iy,
13 | KnemmHas kopobka B KOopobKe coefMHATCSA 3NEKTPONPOBOAA OT Npefoxpa-
HWUTENBbHOrO TEpMOCTaTa U Hacoca. Cxema MoAKIOYEHUS:
Tepmo'c'r:rr -
1o §C
N
ik\!lcnuumﬁnopmisn 3
14 | XoMyT KpenexHnbin [lns kpenneHus KNeMMHOI KOPOOKM K LLIECTUXOLOBOMY
Onoky-coefMHUTENIO
15 | lonoska TepMmocTaTuyeckas Perynupyet nogady nepBm4YHOro TennoHOCUTENS B 3aBK-
KMOKOCTHas CMMOCTW OT TeMMNepaTypbl Ha BbIXOAE 13 CMECUTENBHOMO
y3na. Tpebyemas TemnepaTypa BbICTaBNAETCSH BPYHHYIO
16 | KanunnspHas mMnynbcHas CBA3blBaeT Mexay cobom XMAKOCTHYIO TEPMOTONOBKY
TpyOKa TepMOCTaTN4eCKoro (n03. 15) 1 € TepMOYyBCTBUTENbHbIN 3nemMeHT (103, 17)
y3na
17 | TepMOYyBCTBUTENbHbIN 31e- DuKCMpyeT MrHOBEHHOE 3HaYeH e TemMnepaTypbl
MEHT TepPMOrOfIOBKM Ha BbIXOfe U3 CMeCUTENbHOrO y3na C nepefaden
MMMNyfbca K TepMoronoske (703. 15) No KanunspHoOM
MMNybCHOW TpyOKe (7103. 16)
18 | KnanaH TpéxxonoBow TepMo- | Perynunpyet nogady nepBUHHOrO TeNNOHOCUTENA
cTaTU4ecKum (nopmec) 3a CHET BO3AENCTBUS TEPMOrONTOBKM.
19 | Hunnenb cABOEHHbIN [na npucoepamHeHns konnektopa. CoeguHeHve
VT.0606 G 1" (H) OCYILUECTB/ISETCS C MOMOLLbIO [IBYX POXKOBbIX KITOYEL
(SW41)
20 | bamnac nepenyckHoM MpwY NepekpbITUN KONNEKTOPHbBIX KOHTYPOB NepenyckaeT
TEMNOHOCUTENb 13 NMOAAIOLLErO KONeKTopa kK 00paTHoO-
My. Mpu BbIKIOYEHNM HacoCa obecneqnBaeT LMpKyns-
LMIO TEMJIOHOCKTENS B NEPBUYHOM KOHTYpe
21 | HakmpHas rarika (c 06xmm- [lnsa KpenneHns nepenyckHoro Gannaca k TPEXXOA0BOMY
HbIM KOSTbLIOM) KpenieHust KnanaHy
nepenyckHoro 6annaca G 1/2"
22 | TPOMHMK CO BCTPOEHHbBIM 6a- | IMeeT naTpybkun G 17(B-B) ans npucoeamMHeHns
NAHCMPOBOYHbIM KN1anaHoMm K NePBUYHOMY KOHTYPY 1 KONNeKTopy
23 | KnanaH 6anaHCc1poBOYHbIN Perynupyet nepenag, fasneHns Mexay nofatoLwmm

nepenyckHOro KOHTypa

11 0BPaTHBLIM KOJNIEKTOPOM B PEXMME NEPEKPBITUS
KOHTYpPOB Ténnoro nona. s peryniposkiu HE0bXo[MMO
cHaTb 3arnyuky (SW 22). PeryimpoBka oCyLecTsseTcs
LecTurpaHHbIM Kimo4om (SW 5)

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA
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JnemMeHTbl y3na

TennomexaHnyeckas cxema y3na

Mos. HanmeHoBaHwWe anemeHTa

(DyHKLI,l/IFI S/1eMeHTa

TepmocCTaTU4ECKUIA Perynnpyto-
LK Knanax

PerynmposaHue NoToka TENIOHOCUTENS, MOCTYNAoLLEro
13 NEPBUYHOrO KOHTYPa B 3aBUCUMOCTM OT TeMnepary-
pbl TEMNOHOCUTENS Ha BBIXOLE U3 CMECUTENBHOTO y3na

XnpkocTHasi TepMOronoBKa ¢
2 | BbIHOCHBIM MOrPY>KHBIM TEPMO-
YyBCTBUTENbHbBIM 31IEMEHTOM

YnpaBsneHue TepMOCTaTUHECKMM KnanaHoMm (ro3. 1)
Mo TeMnepaType CMeLlaHHOro TenfoHocuTens. Tpe-
byemas Temnepartypa yCTaHaBMBaETCA Mo LUKane
TePMOrooBKM

EaﬂaHCl/IpOBO‘-IHbII;I KnanaH

33[1aET COOTHOLLEHME MeX [y KONMYecTBaMM TEMOHO-
cuTens, NOCTynatoLLero 13 o6paTHOW IMHMN BTOPUHHOTO
KOHTYpa ¥ NPSIMOM NIMHUW NEPBUYHOMO KOHTYpa.

HbI 3N1eMeHT

3
BTOPUYHOIO KOHTYpa OT HacTpoe4Horo 3HaveHus K, 3Toro Knanaxa
1 YCTaHOBNEHHOO CKOPOCTHOMO pexunmMa Hacoca (103. 9)
33aBUCUT TENIOBAS MOLLIHOCTb CMECUTENbHOIO Y3113
4 BanaHcMpoBoYHbIM KnanaH Perynupyet pacxof, TeNNOHOCUTENS, BO3BPALLAEMOro
NepBUYHOrO KOHTYpa B NePBUYHbIA KOHTYP
- IHAMKaUWA TeKyLLEero 3Ha4eHns TeMnepaTypbl,
TepMOMeTp NOrPy>XHOW C Thiflb- Ankau yu patyp
5 noAatoLLerocsa Ha y3es 13 cMcTeMbl U TENIOHOCUTENS
HbIM MOAKITIOHEHNEM .. _
Ha nofadye B TEMbIV NoN
- Onopo>HeHe 1 3anonHeH1e TenNoHOCUTeNeM BTOPU-
[lpeHa>HbIn kKnanaH NoBOPOT-
6 - " - . | Horo koHTypa. K knanaHy MoxeT NpucoefuHATLCS rbkas
Hbl G1/2" ¢ 3arnywkon G3/4 o _ .
NOABOLKA C HAKWAHOW rankon, MetoLen pe3bdy G 3 /4
. DuKCUpyeT TekyLLiee 3Ha4YeHNe TemnepaTypbl Ha BbIXO-
Morpy>Hom TepMOYYBCTBUTENb- Z
7 [le 3 CMeCUTeNbHOrO y3na C Nepeaaden MMnynbca K

TEPMOrOJIOBKE 2 MO KaNWISPHON MMMYTbCHOM TpyOKe.

8 | HakmpgHbie ravkmn G11/2

[na npucoegmHeHns Hacoca VT.VRS.25

Hacoc umpKynsumMoHHbIN
VT.VRS25 anunHon 130 mm

OBCnyXMBaeT BTOPUYHbBIN KOHTYpP (TENoro nona).
Hacoc B KOMIIEKT MOCTaBKM Y3718 HE BXOANT

10 | ObpaTHbIN knanaH

MpenoTBpaLlaeT 0OpaTHYIO LUPKYIALMIO TENNOHOCUTE-
NS NPU BbIKMIOYEHHOM Hacoce

11| Py4HOM BO34YXOOTBOAYMK

YoaneHve BO3[yXa 13 y3Na
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SnemMeHTbl y3na TennomexaHuyeckas cxema ysna
Mos. HavimeHoBaHWe 3nemeHTa DyHKUMSA SNeMeHTa
_ PerynunpoBaHe NoToka TenfoHOCUTENs, MOCTYNAoLLEro
TepMocCTaTUHeCcKNIN perynmpy-
1 oLVt KnanaH 13 NePBUYHOIO KOHTYpPa B 3aBMCMMOCTYW OT TemnepaTypsbl
TENIOHOCUTENS Ha BbIXOAE U3 CMeCUTENbHOrO y3na
KunakocTHas TepMoronoska
YnpaBneHue TepMocTaTUieckm knanaHom (r1o3. 1) no
VT.3011 C BLIHOCHBIM MOrPY>X-
2 TemnepaType CMeLLaHHOro TennoHocuTtens. Tpebyemas
HbIM TEPMOYYBCTBUTENIbHBIM
TemnepaTtypa yCTaHaB/IMBAETCA 10 LLUKale TePMOroI0BKM
3NeMeHTOM
3aaeT COOTHOLLEHME MEXAY KOIM4eCTBaMu TeMIoHO-
cuTens, MoCTynatoLwero U3 0bpaTHOM NMHUM BTOPUHHOTO
3 banaHcMpoBOYHBbIM KNnanaH KOHTYpa 1 MPAMOM IVHNI NePBUYHOIO KOHTYpa.
BTOPWYHOIO KOHTYpa OT HacTpoeyHOro 3HadeHns K | 3Toro knanaHa u ycra-
HOBJIEHHOMO CKOPOCTHOIO pexu1mMa Hacoca (r103. 9)
3aBUCUT TEMIOBas MOLHOCTb CMECUTENIbHOTO y3na
4 BanaHcMpoBoYHbIM knanaH Perynupyet pacxof, TeNNoHOCUTENs, BO3BPaLLaemMoro
NepBUYHOIO KOHTYPa B NEPBUYHbIV KOHTYP.
5 TepMOMeTp NOrpy>XHOM C NHAMKaLmMs TekyLLEero 3Ha4eHus TeMnepaTypbl CMeLLaH-
ThINIbHbIM MOAKIIIOYEHNEM HOrO TENNOHOCUTENS Ha NofAaye B TENMbIA MOoN
- " Onopo>XHeHe 1 3aNofIHeHWE TeNNOHOCUTENIeM BTOPUY-
[peHaxHbin kpaH G1/2" ¢
6 sarnywikon G3 /4" HOro KOHTYypa. K KnanaHy MOXeT NpucoeamnHATLCS rMbKast
Y NOABOLKA C HAKMAHOW rakow, NveloLLien pesbby G 3 /4"
_ DuKcHpyeT TekyLLiee 3Ha4YeHNe TemnepaTypbl Ha BbIXOAe
Morpy>xHoM TepMO4YBCTBM- Py yus \epatyp A
7 - 13 CMecUTeNbHOrO y3Ma C nepefaden UMMynbca K TepMo-
TeNbHbIV 3NeMeHT _ -
ronoske (7703. 2) No KanunnspHoOM UMMNybCHON TpyoKe.
8 | HakmgHble rankm G11/2 [na npucoegmHeHns Hacoca VT.VRS.25
9 Hacoc LmpKynaumoHHbIN OBcnyXMBaeT BTOPMYHbIN KOHTYpP (Témnoro nona). Hacoc
VT.VRS25 onnHom 130 mm B KOMIIEKT MOCTaBKU y3/1a HEe BXOAUT
10 | Py4yHOM BO34YXOOTBOAYMK [ns BbiNycKa BO3yxa U3 CMeCUTENIbHOrO y3na
NMPUNOXEHUSA

12 | Bpawatowmmcs nonyHunnens

CoefiHeHMe C KONNeKTOpHbIM BTIOKOM

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA




FOTOBbIE KOMMEKTbI A1 YCTPOWCTBA TEMJIOMO MOJA

KomnnekT «20»

©e3 HacoCHO-CMeCcUTeNbLHOrO y3Na Ans Niowaan Ténnoro nona 20 m?
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KomnnekT «40»

6e3 HaCOCHO-CMeCUTENbHOrO y3M1a A1 NioLWaam Ténnoro nona 40 m?

o] n{e e a0

HanmMeHoBaHWe n3nenni, BXogaLmx B KOMMNEKT ApTukyn Kon-so | EO.usm
KpaH wap. BASE, pykostka 6abouka, 1", BH.-BH. VT.217.N.06 2 wr.
KpaH opeHaxHbin, 1/2" VT.430.N.04 2 LT
BozgyxootBog4mnk aBTomatudeckmn, 1/2" VT.502.NH.04 2 LT,
KnanaH otcekatowmm, 1/2" VT.539.N.04 2 LT,
Tpyba meTannonnactukosas, PEX-AL-PEX, 16x2,0 V1620 150 nor. M
LLIkad konnekTopHbIn LLIPB1/LUPH1 1 LuT.
Mapa KpoHLUTENHOB ANs konnekTopos 1" VTc.130.N.0600 1 LUT.
TPOWHWK KONNekTopHbIn, 1"x1/2"x1/2", Hap.-BH.-BH. | VTc.530.N.060404 2 L.
KoTeKIOn ¢ peryIupy oA ertTAL, VICSEONEOS0S03| 1 |
g(/jgli:g?p C OTCeKaLWmMMmM KpaHamu, 1°X3 BbIX.X VTc.580.NE.0603 1 T
CoepuHWTENb A% METANIONNaCTUKOBON TPyObI VT.4420.NE.16 6 LuT.
durKcaTop NOBOPOTa NNACTUKOBbIN FS16 6 L.
:gr;:lgme:’:nonmcmponwaﬂ LNs TENOro nona EasyFix L 40 W
JleHTa pemndepHas THGO00008 50 M

H NPUNOXEHNA

HanmeHoBaHWe n3genni, BXOOALLMX B KOMMIEKT ApTUKyI Kon-Bo En. vam
KpaH wap. BASE, pykostka 6abouka, 1", BH.-BH. VT.217.N.06 2 LT,
KpaH apeHaxHbin, 1/2" VT.430.N.04 2 LuT.
BozayxooTBOAUMK aBTOMaTUHeckmn, 1/2" VT.502.NH.04 2 L.
KnanaH otcekatowmn, 1/2" VT.539.N.04 2 .
Tpyba meTannonnactmkosas, PEX-AL-PEX, 16x2,0 V1620 300 nor. M
LLikad konnekTopHbIn LLIPB1/LLPH1 1 L.
Mapa KpoHLLUTeNHOB Ans konnektopos 1" VTc.130.N.0600 1 LUT.
TB'EOMHMK KonnekTopHbin, 1°x1/2"x1/2", Hap.-BH.- VTC.530.N.060404 5 T,
KonneKToe C perynupytomMm seHtunamu, 1'x4 VTc.560.NE.060503 1 W,
BbIX. X3/4" Hap.

Kon{lemop C oTCeKkaloLWmMKM KpaHamu, 1°x4 BbIX.xX VTc.580 NE.0603 1 T,
3/4" Hap.

CoeMHWUTENb A1 METANNONIaCcTUKOBOWN TPYObl VT.4420.NE.16 8 LT
dukcaTop NOBOPOTA MNNACTUKOBbIV FS16 8 LT
MnuTa neHononMCcTMpoNbHasa Ans TENNOro nona ¢ EasyFix | 30 .
MoKpbITUEM

JleHTa pnemndepHas THGO00008 75 M

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA




KomnnekT «40-MRO1»

HacocHo-cmecuTenbHbIn y3en Ha knanarde VT.MRO1 ana nnowaam ténnoro nona 40 m?

KomnnekTt «60-MRO1»

HacocHo-cmecnTenbHbIn y3en Ha knanare VT.MRO1 anga nnowaam Ténnoro nona 60 m?

HanmMeHoBaHWe n3genni, BXogsaLmx B KOMMNEKT ApTuKyn Kon-Bo | Ea. nam
KpaH wap. BASE c nonycroHom, 1" BH.-Hap. VT.227.N.06 3 LT
BeHTWMb NPSIMOTOYHBIN 3aMOPHO-PEryIMPOBOYHbIN 1" VT.052.N.06 1 LT
Tpyba meTannonnactukosas PEX-AL-PEX, 16x2,0 V1620 300 rnor. m
Tpy6a Metannonnactnkosas PEX-AL-PEX, 26x3,0 V2630 1 nor. m
KnanaH obpatHen, 1/2" VT.151.N.04 1 .
ggxﬁﬂ/gﬁmenb 00XMMHOW C NepexofoM Ha Hap. p. VTm.301.N.001604 ] T,
CoeniHUTENb 0BXMMHOM C NepexofqoM Ha Hap. p. 26x1" | VTm.301.N.002606 1 LUT.
LLIkad KONneKTopHbIn LLIPB5/LLIPH5 1 L.
gf_eg,é/l;menb L1 METANONNacTMKOBOM TpyObl PEX- VT.4420 NEA6 6 T,
TPOMHNK 0OXMMHOM 26X16X26 VTm.331.N.261626 1 L.
Hunnens nepexogHon 1'x1/2" Hap.-Hap. VTr.580.N.0604 1 LT
Hunnenb 1" Hap.-Hap. VTr.582.N.0006 2 L.
KnanaH TpexxofoBon cmecutenbHbin 1" VT.MRO1.N.0603 1 L.
KonnekTopHbI 610K 1"x3 Bbix. EBpoKoHyc 3 /4" EI\\/I/-IKICXS(?SOS 1 L.
Hacoc unpKynsiLMOHHbIN VRS.25/4.130 1 L.
TepMOronoBka C BbIHOCHbIM HaKNaAHbIM AAaTYUKOM VT.5012.0.0 1 L.
Bannac Tynukosbii 200 MM VT.0666.0.0 1 .
duKcaTop NOBOPOTA MNACTUKOBbIV FS 16 6 L.
E;SI;;SES;;QCLTWO%HM LN TENAOro nona c no- EasyFix | 20 T
IeHTa nemndepHas THGO000008 75 M

HanmeHoBaHWe n3penni, BXOOALMX B KOMMIEKT ApTUKYN Kon-so | Eg. n3am
KpaH wap. BASE c nonycroHom, 1" BH.-Hap. VT.227.N.06 3 LT,
BeHT1Nb NPSMOTOYHbIN 3aMOPHO-PEryMpPoBOYHbIA 1" VT.052.N.06 1 .
Tpyba meTannonnactmkoBas PEX-AL-PEX, 16x2,0 V1620 500 nor. M
Tpyba meTannonnactikosas PEX-AL-PEX, 26x3,0 V2630 1 nor. M
KnanaH obpatHbin, 1/2" VT.151.N.04 1 L.
CoefiHUTENb 0BXMMHOM C NepexofoM Ha Hap. p. VTm.301.N.001604 1 LT,
16x1/2"
CoennHUTENb 0OXMMHOWM C NEPEXOLOM Ha Hap. p. VTm.301.N.002606 1 L.
26x1"
LLIkac KONNeKTopHbIn LLIPB5 /LLIPHS 1 .
CoefiHWUTENb A1 METANNONNACTUKOBOM TPYObI VT.4420.NE."6 8 L.
PEX-AL-PEX
TPOMHUK 0BXNMHON 26X16X26 VTm.331.N.261626 1 LuT.
Hunnenb nepexogHon 1'x1/2" Hap.-Hap. VTr.580.N.0604 1 L.
Hwunnens 1" Hap.-Hap. VTr.582.N.0006 2 LUT.
KnanaH TpexxogoBov cMecutenbHbIv 1" VT.MRO1.N.0603 1 L.
KonnekTopHbI 610K 1"x4 BbIx. EBpOKOHYC 3 /4" VTc.596. 1 L.
EMNX.0603
Hacoc unpKynsLMOHHBIN VRS.25/4.130 1 LT,
TepMOronoBKa C BbIHOCHbIM HaKNaAHbIM AATYUKOM VT.5012.0.0 1 LT,
bannac Tynukosbii 200 MM VT.0666.0.0 1 .
®duKcaTop NOBOPOTa MAACTUKOBbIV FS 16 8 .
Mnuta NeHOMNONNCTVPONbHAsA AN Ténnoro nona c EasyFix L 120 LT,
nokpbITrem EasyFix L
IleHTa pemndepHas THGO00008 100 M

H NPUNOXEHNA

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H




KomnnekT «60-VALMIX»

HacocHo-cmecuTenbHbIn y3en VT.Valmix ansg nnowaam ténnoro nona 60 m?
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KomnnekTt «60-TECHNOMIX»

HacocHo-cmecuTensbHbIv y3en VT.Technomix ans nnowaam Ténnoro nona 60 m?
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HanmeHoBaHWe 13nenvn, BXOASALMX B KOMMIEKT ApTuKyn Kosn-Bo | EA. n3m
KpaH wap. BASE ¢ nonycroHom, 1" BH.-Hap. VT.227.N.06 2 LuT.
pr6a meTannonnactnkosas PEX-AL-PEX, 16x2,0 V1620 500 nor. M
fg)xﬁigﬁmenb 06XMMHOW C NepexofioM Ha Hap. p. VTm.301.N.001604 1 W
COBOEHHbIN HUMNENb VT.0606.0.06 2 LT
LLIkagh KONNeKTopHbIn LLIPB3/LLIPH3 1 LuT.
EEEJ.J'K[‘.MPTEQD LN METaNNoNnacTMkoBon Tpyobl VT 4420.NE 16 8 T
HacocHo-cmecutenbHbIv y3en VT.Valmix VT.VALMIX.0.130 1 L.
Bannac ¢ nepenyckHbIM KflarnaHom VT.0667T 1 L.
KonnekTopHbi 6110k 1"x4 BbIX. EBpoKOHYC 3 /4" VTc.596.EMNX.0603 1 L.
Hacoc umpKynsumMoHHbIN VRS.25/4.130 1 L.
®duKcaTop NOBOPOTa MNNACTUKOBbIN FS16 8 L.
:gr;kz:l:;:h;)zzg;;;mi)onwaﬂ [ONA TEéNNoro nona EasyFix L 120 W
JleHTa nemndepHas THGO00008 100 M

H NPUNOXEHNA
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HaviMeHoBaHWe N3ennn, BXOAALLMX B KOMANEKT ApTUKyN Kosn-Bo | EA. v3m
KpaH wap. BASE ¢ nonycroHom, 1" BH.-Hap. VT.227.N.06 2 LT
Tpyba meTannonnactmkosas PEX-AL-PEX, 16x2,0 V1620 500 nor. M
fé)xeajjgrmenb 0BXMMHOW C NepexofoM Ha Hap. p. VTm 301.N.001604 1 T
COBOEHHbIN HUMNMNenb VT.0606.0.06 2 .
LLkad konnekTopHbIv LLIPB3/LLPH3 1 LT.
ggi,_u:LH_ngeQb LNS METanonnacTMkoBom Tpyobl VT 4420.NE 16 3 T
Bannac c nepenyckHbIM KnanaHom VT.0667T 1 L.
KonnekTopHbI 6510k 1"X4 BbIX. EBpOKOHYC 3/4" VTc.596.EMNX.0603 1 LT
HacocHo-cmecnTenbHbIv y3en VT.Technomix VT.TECHNOMIX.0.130 1 LT
Hacoc umpKynsaumMoHHbIN VRS.25/4.130 1 .
duKcaTop NOBOPOTa MAACTUKOBBIN FS 16 8 L.
:gzg:l:;:sgzgyélmtaonwaﬂ AN TENNOro nona c EasyFix L 120 .
IleHTa pemndepHas THGO00008 100 M

BOAAHOW TEMMbIN MOJI. MPOEKTUPOBAHME, MOHTAX, HACTPOMKA H




KomnnekT «60-Combi»

HacocHo-cmecuTenbHbin y3en VT.Combi ons nnowaam Ténnoro nona 60 m?
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HanmMeHoBaHWe n3aenni, BXoasaLmx B KOMMNEKT ApTukyn Kon-so | Egm.wu3m
KpaH wap. BASE c nonycroHom, 1" BH.-Hap. VT.227.N.06 2 LuT.
Tpyba meTannonnactukoBas PEX-AL-PEX, 16x2,0 V1620 500 nor.m.
%Xi?g?menb 0OXMMHOM C NePexofoM Ha Hap. p. VTm.301.N.001604 1 .
COBOEHHbIM HUNNEeNb VT.0606.0.06 2 .
LLIkad KONNeKTopHhbIn LLIPB3/LLIPH3 1 L.
gé);,?,:r_mp?)?b LN METANNONNaCcTUKOBON TPyObI VT 4420.NE 16 3 wT
KonnektopHbin 610k 1"x4 BbIx. EBpokoHyC 3 /4" VTc.596.EMNX.0603 1 LUT.
HacocHo-cmecuTenbHbIn y3en VT.Combi VT.Combi.0.180 1 LT,
Hacoc umpKynsaumoHHbIN VRS.25/4.180 1 LT,
durKcaTop NOBOPOTa MNACTUKOBbIN FS16 8 LT
Egr;:l:;:czzzyélmFoanaﬂ [NA TENAoro nona ¢ EasyFix L 120 W
JleHTa pemndepHas THGO00008 100 M

H NPUNOXEHNA
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