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NMpuHuun peicTBua

OcHosHoe npenmyLecTBso BOAAHOIO Tensioro nona nepen pagnatopHbiMM cucteMaMm oTonieHnsa COCTOUT B TOM, UTO
HarpeBaTe/lbHbIM 3/1EMEHTOM BbICTYMaeT BCA MOBEPXHOCTb Nnona. B 6eTOHHyIO nnn LeMeHTHO-NecCHYaHYyr CTAXKKY YTOXKeHbl
HarpeBaTe/ibHble FOd)pI/IpOBaHHbIe pr6b| n3 Hep)l(aBelOLLl,el7I CTalin, BHYTPU KOTOPbLIX LUPKYNUpPYyeT TENJIOHOCUTEb. Tenno-
Bas aHeprna TenJioHOCUTeNA 3a cHeT BbICOKOM TennonpoBoAHOCTUN HepXKaBeroLWUX pr6 nepe,u,aéTcn 6eToHHOM CTSXKKe,
oT I(OTOpOﬁ vepes d)VIHVIIJJHoe MOKpbITUE NOJla NOCTyNaeT B NoMeleHue.
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lNporpamma pacuera IWS Pro

PacueT TennotexHuueckux xapaktepu-
CTUK BOASHOrO rnona n nogbop obopy-
[OBaHWS BbINONHAETCS B CrieumanbHOM
nporpamme, paspaboTaHHOW crieumanu-
ctamm K «CCT».

HasHaueHuve nporpamMmbl — onpepene-
HWe HeobxoAMMbIX A8 NpeABapuUTesnb-
HOro NPOEKTUPOBaHUS MapaMeTpoB
BOASIHOTO Teruioro nosna v nogéop
creumdmrKaLmmn, UCXOAs U3 reoMeTpu-
YecKkMX 1 TeMrepaTypHbIX NapaMeTpoB
noMmelLLeHums.

Norvka paboTbl MporpaMMbl — Mo/b30-
BaTeNieM 3aal0TCs pa3Mepbl U TeM-
nepaTypHble napaMeTpbl MOMeLLeHMs.
WMcxopa us sTux napameTpos cuctemMa
paccunTbIBaET KOHPUrypaLMIO CUCTEMbI
1 nogbupaeT HeobxoaMMoe obopyno-
BaHve.
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lNpeumywecrea BoasaHbix Tennbix nonos IWS
Nno CpaBHEHUIO C paAUaTOPHbBIMU CUCTEMaMM

PapunatopHoe otonnenuve BoasHou Tennbivi non

= PaBHOMEpHbI MPOrpeB BCEro MoMeLeHns NPOUCXOAUT 3a CHET U3NTyYeHMs Tera Co BCell MOBEPXHOCTM Mona,
a He KOHBeKUMeWn, Takon oborpes 6yaeT 6onee KOMPOPTHbIM;

L] OTCyTCTBVIe UMPKYN[AUWKW MbIJIN 3a CHET OTCYTCTBUSA KOHBEKUMKM TeNJIOro BO3ayxa,
L] BnaxHocTtb BO34yXa COXpaHsAeTCq Ha eCTeCTBEHHOM YPOBHE;
L] rI/IrI/IeHI/I‘-IHOCTb,T.K. Tennble nonbl 6onee y,El,06HbI AN4 MbiTba U ,D,e3I/IH¢eKLLI/1I/1, 4YeM pagmaTopbl;

L] besonacHocTb BOAAHOIO Ternsioro nosa NCKYaeT nonyyeHumne I'IOBpe)I(,EI,eHI/Iﬁ OT OTOMUTENbHOIoO an6opa (HaanMep
yIJJI/I6OB NN OXKOroB NMpwn KOHTaKTe B pa,u.MaTop0M);

= DddexT caMoperynsumm TennoobMeHa B MOMeLLEeHMN: eciv TeMnepaTypa B KOMHaTe YBEMYNTCS, HanpuMep B Cos-
HeuHyto MoroAy, To TEMI00TAAYa YMEHbLUUTCS U KOMHaTa He neperpeetcs. Eciv TeMnepatypa B koMHaTe yMeHbLIMTCS
(HanpvMep 3a cYeT NPOBETPMBaHUS), TO TEMIOOTAAYA Noa YBeIMUnTCS;

= CoBMecTMMOCTb C APYrMMU BUAAMU OTOM/IEHUS, HAaNPUMeEp C PaAMaTOPHbIM;
= Ynob6CcTBO: HET orpaHNYeHUI Mo paccTaHOBKe Mebenn n3-3a OTCYTCTBUS MEeLaloLWmMX OTONUTEbHbIX NMPUGopPoB;

5 DKOHOMWYHOCTb: OCTUraeTCsl SKOHOMUS 3Heprum Ao 25% (Mo CpaBHEHUIO C PafMaTOPHbBIM OTOMNEHMEM) B XKUIbIX
3paHuax u po 40% B NoMeLLeHMsaX C BbICOKMMM MOTONTKaMMU.

= Jonrum cpok cny6bl: Ha €AUHCTBEHHDIV 3/IEMEHT CUCTEMbI BOASAHbIX MOJIOB, AIUTENbHOCTb PaboTbl KOTOPOro OrpaHu-
YyeHa CpoKOM CyX6bl (rodprpoBaHHas Tpyba U3 HepyKaBetoLel CTanu) AAeTCs MOXKU3HEHHAs rapaHTms.
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TexHuueckue TpeboBaHuA NPU UCNONb30BaHUMN
BOASAHbDIX TEN/NbIX NOJMIOB

B nome c kauecTBeHHbIM yTeMnneHeHneM BOASHOM Teribli Mo 3a4acTyto crnocobeH nepekpbiTb Tersionotepu. Ho B HekoTo-
pbIX MOMELLEHUAX, TaKUX KaK TaMBypbl, T€CTHULbI U T.M., A€ €ro HEBO3MOXHO YCTaHOBUTb U/ €ro MOLHOCTU HEAOCTAaTOUHO
[NS NepeKpbITUs TEMI0MoTepb, HEOBXOANMO UCMOb30BATb AOMOMHUTENbHbIE UCTOYHWUKM TEMA — PAaAMaTOPbl UM KOHBEK-
TOpbI.

Kpome 3Toro, npyMeHeHne cucTeM BOAAHbBIX TEMJIbIX MNOIOB pernaMeHTUPYeTCs HECKOIbKUMM HOPMAaTUBHbBIMU LOKYMEHTaMM:
CornacHo CIM 60.13330.2012 «OTonneHne, BeHTUAALUA, KOHAULNOHUPOBaHMe» n.6.3.3:

1. Tpu cTpouTenscTBe fOMa AOMYCKAETCA 3aMOHONMYMBATL TPYBY B MEX3TaXKHbIE MEPEKPbITUA NPpY Cpoke cnyskbbl 34a-
Hus MeHee 20 neT n/unu cpoke cny>bsl Tpybbl 6onee 40 ner.

2. Yknagka Tpybbl B CTSHXKKY AOMycKaeTcs 6e3 orpaHUUYeHUN, T.K. CTAKKA ABNAETCA HE YaCTbio CTPOUTENIbHOM KOHCTPYKLIMMU
(NepeKkpbITUST), a CAMOCTOSATENbHOM KOHCTPYKLIMEN.

3. B cuny Toro, uto npoknaaka Tpy6bl ABNSETCA CKPbITOW, HEOBXOANMO MPEenyCMaTPUBATb JIFOKU B MECTaX PacroNOXeH s
pa3boOpHbIX COEANHEHUIN 1 apMaTypbl.

4. [JaHHoe TpeboBaHWe BbIMOMHAETCS MOMHOCTbIO, T.K. KO/IIEKTOPHbIN 610K CO BCEMU COeAMHEHUSMU 1 apMaTypoli pac-
MONOXEH B KOMIEKTOPHOM wKady.

CornacHo MNocraHosnenuto Mpaeurenbcrea Mockebl N2 883-T11M ot 15 Hoa6ps 2005 roaa o peanusauum nonoxeHumn
XXunuwHoro kopekca Poccuiickoit Pepepaumn n npasosbix akTos ropoaa Mocksbl, perynupyolmx nepeycTpomcTso,
nepennaHUpoBKY XXUAbIX U HEXXUbIX MOMELLEHM B Xunbix gomax r.1.5 Mpunoxenus 1:

1. TNepeycTponcTBO KBapTMpPbI C YCTAaHOBKOW CUCTEMbI BOASHOMO TEM/IOro nosa A0/HKHO NPOU3BOAUTLCS MO MPOEKTY.
2. YcTpoWcTBO MOMOB C NOAOrPEBOM OT O6LLEeSOMOBbIX CUCTEM BOAOCHABXEHMS U OTOMIEHUS 3arpeLleHo.

CornacHo MocTaHoeneHuio Mpaeutenbctea Poccuinckon Pepepaunm ot 13 asrycra 2006 r. N 491 r. Mockea 06 yTeepx-
Aexum Mpaeun copepxanms obuero MMyLecTea B MHOFOKBapTUPHOM goMe u [Mpasun nsmeHeHnsa pasMepa nnaTol 3a
copepXaHUe U PeMOHT XKUJIOro MOMeLLEHMs B C/Tyyae OKa3aHus YCAyr 1 BbiNoNHeHUs paboT no yrnpaeneHuio, coaepkaHuio
M peMOHTY obLero UMyLLLeCTBa B MHOFOKBAapTUPHOM AOME HEeHaANeXKalLero KauecTea u (Mu) ¢ nepepbiBaMu, NpeBbIWwalo-
MMM YCTaHOBJIEHHYIO NpoaomkuTenbHocTb r.l.5 1 n.l.6:

BHyTpraoMoBble MHXKEHEPHbIE CUCTEMbI TOPSYEro 1 XONOAHOrO BOAOCHABKEHWS 1 BHYTPMAOMOBbIE CUCTEMbl OTOMIEHMS,
B TOM YMC/ie YCTaHOBNEHHOE Ha HUX 060pyAOBaHMe, ABNSIOTCA OBLIMM MMYLLECTBOM.

TakumM °6Pa3OM, cUucTeMa BoASAHbIX TennbiX Nonos, o6oponsaHHas| HaCcOCHO-CMeCUTEe/IbHbIM Y3/10M, MOXKET 6bITb ycta-
HOBNEHa Ha nboM obbekTe npy HaANuYUM co6CcTBEHHOro UCTOYHMKA Tensa ANA Hero U 3aMKHyYTOro KoOHTypa € Ten/ioHo-
cuTenem.

OcHoBHble TeMnepaTypHble TpeboBaHus
K BOASIHbIM NOJ1aM

B cooTBeTcTBUM € HOpMaTMBHBIMU AoKyMeHTamu cpeaHiolo  CornacHo CI141-102-98:
TeMrnepaTypy NoBEepXHOCTU NONa peKOMeHAyeTCs NPUHU-

MaTh He Bbile (COrﬂaCHO CHuM 41_01_2003): I'Iepena,u, TemMneparTtypbl Ha OTAE/IbHbIX yHaCTKax nona

He pomkeH npesbiwats 10°C
26°C pns noMeLeH1I € NoCTOAHHBIM NpebbiBaHeM

nioneii TemnepaTypa TennoHocuTens B CUCTEME TEMJIbIX MOOB

He fomkHa npesbiwatb 55°C.
31°C ang nomelueHmIt ¢ BpeMeHHbIM npebbiBaHneM
nofen 1 06XoaHbIX LOPOXKEK MiaBaTenbHbIX 6acceNHOB

TeMnepaTypa MOBEPXHOCTU MOMa MO OCK HarpesaTeb-
HOrO 3/1eMeHTa B AIETCKMX YUPEKAEHUAX, SXUIIbIX 34aHN-
SX W NaaBaTesbHbIX 6acceriHax He AO/MKHa NPeBbIWaTh
35°C



NMocnepoBaTenbHOCTbD MOHTAXA

= MoHTax pacnpegenutenbHoro wkada

= MoHTax B WwWKady CMECUTENbHOTO y3/1a U KONNEKTOpHOro 61oKa

= Yknagka gemrndepHoi IeHTbl No BCeMy NepuMeTpy nomelleHuns, 6es nponycKkos.

= [nppowusonsums nona (ecnu TpebyeTca)

= Yknaaka Tennon3onaumMoHHbIX MaToB

= Yknagka ropprpoBaHHbIX Tpy6 Ha TeMIoU30NaUMOHHbIE MaTbl (METIN TEMJIOro nosna)

= [loaxnoueHne KOHLOB YNOXeHHbIX TPY6 K KONNEeKTOpHbIM 610KaM

= [lpoBepeHune rmapaBAMYECKX UCMbITAHWUIA CUCTEMBI

= YcTaHOBKa U NOAK/IOYEHME CUCTEMbI aBTOMATUKU (TEPMOPErynaTopbl M TEPMOrO/I0BKU C CEPBOMNPUBOAOM)

L] 3anmeKa CTHKKM

I'Iepep. MOHTaX>XOM CUCTEMDbI BOOAAHOIO TenJioro noJsia B noMeweHn AOJ/HKHbI
6bITb BbINONHEHDI cnepgymouwune pa6o1'b|:

= MOHTaXk OKOH 1 ABepen,

®  BHYTpEeHHWe WTyKaTypHble paboTbl,

" pasMeTKa YPOBHS KYMCTOro» mona,

5 BbIBeEHbl TOUKM MOAK/OUYEHNS BOAbI U SNeKTPUYECTBa,

©  NoAroToBN€Hbl HULWW ANS pacnpenennTesbHbIX LLIKad)OB (ecnm NCMNOJIb3YKOTCA BCTpanBaeMble Lul(ad)bl).

TpeboBaHUA K NOBEPXHOCTU Nona:

= [loBepxHOCTb Nona Ao/KHa 6bITb YACTOMN U POBHOWN.

= HepoBHOCTb Ha NnowWaamn, 3aHUMaeMON OOHUM KOHTYPOM, He AO/HKHA NpeBbiwaTh £5 MM,

= Ecnu non nexuT Ha rpyHTe, TO OH AO/HKEH UMETb HAAEKHYIO rMAPOM30aumMio (MONUSTUNEHOBASA NIeHKa TOMWMHOM
ot 0,3 Mm).




KoHcTpykuus BoasHoro rensoro nona

CaMbiM 3¢ PEeKTMBHBIM 1 HAAEXKHbIM CMOCO60M YCTPOMCTBA BOASHOIO TEM/Oro rnona sBAseTcs ykaaaka rodppmpoBaHHOM
Tpy6bl B LLEMEHTHO-MecHaHyto CTSKKY, KOTopas obecrneurBaeT MakCMManbHbI KoMbOpT 1 TennooTtaady. Ykiagka Takoro
BOASHOrO TEM/Oro NMosa BO3MOXHa TOMbKO Ha Kperkue Hecylime xene3obeToHHble nepekpbIiTus. Takme CUCTEMbl Ha3blBaloT
«BETOHHbBIMUY, K3a/IMBHBIMU® U KMOKPbIMUY.

NmeHHo npuv TakoM criocobe yKnagke MOXXHO nosly4aTb C NMOBEPXHOCTU TEMIOro noJjia MakCMMasibHYO TennooTaavy.
W Tonbko Takow Tennbii non MoXeT BbICTyMNaTb B Ka4eCTBe€ OCHOBHOIoO o6orpeBa, KOMNeHcunpys cBOeV TennooTaavemn
noTepwu B noMeleHnax.

KpOMe TOro, 6eTOHHbIe CUCTEMDI o6nap,ar0T BbICOKMMU MPOYHOCTHbIMU XapaKTepUctnkamn. Harpy3|(a Ha TakoW Tun nona
MOXeT COCTaBNATb A0 500 I(F/MZ. STtoro AOCTAaTOYHO ANd NpUMeHeHNs ero B YaCTHbIX AoMax, B adMUHUCTPAaTUBHbIX U1 NPO-
MbILWTIEHHbBIX MOMeLWeHNaX.

«Mokpas cTaka»

CreHa [emndepHas neHTa

MonunatnneHosbIn papTyk

DurHnwHoe nokKpbiTHe

Crspkka

l[obpuposaHHas Tpyba
13 HepyKaBewLen cTanm

®ukcaTop

O TeI'IﬂOVI3OJ'I$|LI,I/|OHHbIl‘;I MaT

lmopounsonauusa

MnuTa nepekpbiTnA

Ha BbIpOBHEHHYIO 1 UNCTYIO MOBEPXHOCTb YKNaAblBa-
eTcs cnoi rmapounsonaumm (MoNN3TUNEHOBaA NNeHKa
TonwmHon He meHee 0.2 mm). lnaponsonaums Heobxo-
[MMa, eCNU MO, NepeKpbITUEM, Ha KOTOPOE YK/1aAblBa-
eTCs Ten/bli MO, HAXOAMTCS XONOAHbIN HeoTanMBae-
MbIi1 MOABAN UMM FPYHT.

[anee, no BceMy nepumeTpy nomelueHus, 6es npony-
CKOB, yKnaapiBaeTcs aemndepHas neHta. [lns nosbi-
WweHWs yaobCTBa M yMEHbLUEHWUS BpeMeHM MOHTaxXa
nemnoepHas neHta IWS nmeet kneesow crnoii no scen
MNOLWaAM OAHOMN U3 CTOPOH NEHTbI.

Cnepnytolwmm 3Tanom yKknafablBaeTcs /ol Tennounso-
naumnn, YTo6bI NPEfOTBPATUTDL YTEUKY TEr/a B HUXKHME
nomelueHus. B kauecTee Tennounsonaunn cnepyet mnc-
Nnosb30BaTb MaTbl U3 NeHononucTupona. MuHnManbHas
MJOTHOCTb A@HHOrO MaTepuasna 4o/KHa 6bITb He MeHee
25 kr/M2. Tennounsonaumio HeobxoaMMO YKNaaplBaTb MO
BCeW nnowanm oborpeBaeMoro noMelLLeHms, He3aBnCK-
MO OT TOrO, 6yAYT Y YNIOXKEHbI Ha 3TOM y4acTKe TpyObl
Tennoro nona unu Het. CyliecTByeT MHOXECTBO TUMOB

TEMNMON30NALMNOHHbBIX MaTOB, HO CaMblii COBpEMEH-
HbIN 1 yAO6HbIN Ha ceroaHs, 3To GOpMOBaHHbIE MaTbl
¢ dukcaTtopamu («606bILLKAMUY), C MONAUCTUPOIbHOM
MNEHKOW CBEPXY, UCMONb30BaHME KOTOPbIX NMO3BONAET
YNOXUTb TPY6bl BbICTPO, KAYECTBEHHO, C 3aaHHbIM
LWaroM yKnaaKu no Bcen AnnHe netu.

Ha cnoit Tennounzonaumu yknaapisatorcs roppuposaH-
Hble Tpy6bl IWS. [Nogatowyto Tpyby pekoMeHayeTcs
yKNafblBaTb 6MKE K HAPYXKHWUM, XONOAHbBIM CTEHAM.
LLlar yknagku v gnvHa kaxgon netnv BTTT pacumTbiea-
eTcs B cneumnanbHon nporpamme |WS Pro.

[ToBepx Tennounzonaumum ¢ ynoxxeHHbIM1 TpybamMum ykna-
[bIBAETCA HECYLIMI CNOM LLeMEHTHO NecYaHOM CTKKU
nobaeneHveM nnactudpukaropa.

Ha roTtoByto cTsxXky yknaabiBaeTcs pUHUILHOE MOKPbI-
THe, B Ka4eCTBe KOTOPOro MOryT BbICTyrMaTb KepaMuye-
cKasl U KaMeHHasl NIMTKa, MapKeT, 1aMUHaT.



«Cyxas cTaxka»

B noMax ¢ nepeBsaHHbIMU NepeKpbITUAMU UCMONb30BaTb "MOKPYHO CTSHXKKY" 13-3a €€ BbICOKOro Beca Henb3s. B atom cnyuae
peKOMeHAyeTCa UCMO/b30BaTb Tak Ha3blBaEMYHO "CyxXyto CTSXKKY ", 415 YCTPOMCTBA KOTOPOW He TpebyeTca UCMob3oBaHue
6EeTOHHOM MK LLeMeHTHO-necYaHol cMecn. CxeMa Takom CTSXXKU MpUBEAEHa HUXKE:

CreHa

HemndepHas neHta (1

MAnTouHbIV KNen

NMuet TBJ1B 10 Mm

[obpuposaHHas Tpyba
N3 HepykaBetloLlen cTanm

HapesaHHble nonocol
BJ1B 15 mm

e ——————— OuHUWHoe nokpbiTHE
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Mo BceMy nepuMeTpy nomelLeHns, 6e3 Npornyckos,
yKknagpiBaeTcs peMndepHasa neHTa. [1ns nosbiweHns
yao6CTBa M yMeHbLUEHNS BpeMeHM MOHTaXka aeMrndep-
Hast neHTa IWS nMeeT KneeBol cnom no Bcew nioLwanu
OQHOW N3 CTOPOH NEHTBI.

Ha poBHyto 1 4MCTYIO MOBEPXHOCTb YEPHOBOIO Nona
yKknagpisatoTcs roppuposaHHbie Tpy6bl IWS. Kpenutb
Tpy6bl HEOBXOAMMO MNAACTUKOBBIMU KUMCaMM

Mesxxay Tpy6aMu yKknafbiBatoTCs Hape3aHHble Nosochl
M3 rMNCOBONIOKHUCTbIX MAUT (B MOMELLEHMUSAX C MNOBbI-
LeHHOW BMIaYKHOCTbIO PeKOMeHAyeTCs UCMob30BaTbh
rMMCOBONOKHUCTbIE NUCTbI BnarocTorikue). Mcxops ns
TOrO, YTO BbICOTA MIACTUKOBOW KNUMCbI oA, Tpy6oi
paBHa 9 MM (3aBUCUT OT TMMa KAUMCHI), @ BHELUHWUMN
anametp roppuposaHHon Tpy6bl IWS 15A coctasnser
18,1MM, BbICOTa 3TOWM KOHCTPYKLMU cocTaBuT 27, TMM.
Mostomy Tonwmny naut MBJ1B HyxHO noabupatsb Ta-
KM 06pa3oM, YTOGbl OHU BbIIM Yy Tb Bbille, YeM Tpy6bl
(duHnwHbI nuct MBJ1B TonwmHon 10 MM He pomkeH

[MnacTukosas knunca

YepHoBoli non

@——— Tennowusonsuums

Narun

naBuTb Ha Tpy6y). [Lna Tpy6sl 15A nogovioyT ABa nucta
BJ1B TonwmHom 15mMm (cymmapHo 30MMm). B ntore
nonyunM nassl Mexxay nuctamu [BJ1B, B koTopbix nexar
Tpy6bl. ONTrManbHO, YTO6bI LWWMPUHA Masa 6bina He
MeHee 2-x avameTpos Tpy6bl. LLinpuHa nonoc 3aBncnt
OT wara yknagku Tpy6si: npu ware 100 MM wupurHa
nonoc 6yaneT pasHa 62 MM, npu ware 150 MM wnpuHa
nonoc 6epetca pasHout 112 mm. Monocel kpenaTcs
camopeszamu ¢ warom 100-150 mm.

[Mocne Toro, Kak NONOCHI 3aKpenaeHbl, BCe NPOCTpaH-
CTBO MeXAy NonocaMu BOKpyr Tpy6 3aMasbiBaeTcs
nauTouHbIM kneem. Kneesas mMacca cnyskut tenno-
MPOBOAHbIM 3/1IEMEHTOM, KOTOPbIN NepefaeT Tenao oT
roppurposaHHbIX Tpy6 nuctam MBJ1B.

Cnepytowmm warom yknagpisaetcs auct BJ1B tonwm-
Hot 10 MM, Ha KOTOpbI NOTOM ByAeT YNoXKEHO PUHMULL-
Hoe noKpbITHe.



PacnpeaenurenbHbie konnekropbl IWS

KonnekTtopbl npenHazHaueHbl 418 30 PeKTUBHOrO pacnpe-
LleneHns TenI0HOCUTENS MO KOHTYpaM Ternioro nona.

[MoakntoueHve rodprpoBaHHbIX TPYH HarpeBaTeibHbIX
KOHTYPOB K KONMIEKTOPY OCYLLECTBAAETCS C MOMOLLbIO
YHUKaNbHbIX GUTUHIOB C EBPOKOHYCOM, pa3paboTaHHbIX

B TK"CCT". NpumeHeHme Taknx GUTUHIOB No3sonseT
npuUcoeanHUTb TpyBy 6e3 LOMONHUTENbHBIX MOAMOTOUHbIX
MaTepurasioB, UCMOMb3ya TOMbKO POXKKOBbIN KoY.

KOHCprI(LI,VIFI KonnekTopa Angd BoAsAHOro Tensioro nona cy-
LeCTBEeHHO OT/In4aeTCA OT KOJI/1eKTOpOB Ansd BO,EI,OCHa6)Ke'
HUA U padMaTOPHbIX CUCTEM U TaKUe KONNEKTOPbI A0JIKHbI
MMeTb pacxogoMepbl Ha rnojatouen pr6€ M TepMoCTaTnye-
CKMne KnanaHbl Ha O6paTHOI)'I.

Pacxonomepbl Heo6xoanMbI 4ns 6anaHCUPOBKU CUCTEMBI.
Yawe BCcero neTnv BOAAHOIO MOMa UMEKT PasHYIo ASTMHY.
Ecnn nopatb B 3TW neTamn ognHaKkoBOe KONMYECTBO Ten/io-
HOCWTenNs, TO MpoTeKas Mo KOPOTKOM NeT/ie C MeHbLUUM
rMAPaBANYECKUM COMPOTUBEHNEM TENNOHOCUTENb OTAACT
6onblie Tenna, yem B AnvHHol netne. CooTBeTCTBEHHO
KOpOTKas neTns byaeT neperpeTa, ANWHHas 6yaeT Xonoa-
Has. YTo6bl M36eKaTb 3TOro, PpaCXOAOMEpPbl OrpaHUUYNBAIOT
NPpOXOAHOE ceyeHne KOPOTKOM MeTNN, a Ha ANMHHOM neTne
BbICTaBNSIOT Honbluee NpoxoaHoe ceveHue. B ntore no-
nydyaeMm pacrnpenesneHve TenI10HOCUTeN MO BCeM NeTnaM
COrMaCHO PacyeTHbIM 3HAUYEHUAM U, COOTBETCTBEHHO, paB-
HOMepHOe pacrnpefeneHue TeMnepaTypbl Mo BCeM NeTnsaMm.
Mpu NpaBWAbHO BbINONHEHHON 6anaHCUPOBKE MOAYYUM
OLMHAKOBYIO TeMNepaTypy B 06paTHbIX KOHTYpax Ha BCex
netnsx. PacueTHble 3HaueHns pacxona TennoHocuTens

B NeTNAX, KOTOpble HeOBXOAMMO BbICTaBUTb Ha pacxofoMe-
pax, Bbl MOXeTe MOMYYNTb BbINOAHUE pacyeT TennoTexHU-
UECKMX XapaKTepUCTUK BOASHOrO TeMI0ro nona B Nporpam-
me IWS PRO.

1. TMopatowmit konnextop 1" x 3/4”

2. O6patHbiit konnektop 1” x 3/4”

3. HacTpoeuHbit knamnaH ¢ pacxo4oMepoM — UCMOMb3yeT-
cs ans 6anaHCMpPOBKU NeTenNb MPU HAaCTPOMKE CUCTEMDI

4. TepMocTaTMyecKkuit KnamaH — naaBHO nepekpbiBaeT

MOTOK TEMNJIOHOCUTENS MOL BO3AENCTBMEM PYHKN

WNn cepBoNpuBoaa

CrBOEHHbIV KPOHLWTEWH A5 KpernaeHUs KONeKTopos

6. Bbixon konnexTtopos 3/4” pna nogknioueHuns Tpyb.

“o

OpnvH KonnekTop MoXeT obecrneymTb TennoHocuUTeNneM ot 2
£0 12 koHTypOB.

Konnektopbl pekomMeHayeTca pasMellaTb Ha OAMHAKOBOM PacCTos-
HUM 0o Kaxkaow netv. OnTrManbHOe MeCTO pa3MeLLeHns — UeHTP
rnomeLeHns.

MecTo pasmelleHns KonnekTopa HeobxoaMMo NoabMpaTe TaknM
06pa3oM, 4Tobbl ero 66110 MaKCMManbHO YAOHHO MOHTMPOBATH

11 06CNY>KMBATD.



Ansa Toro, uTo6bl BbICTABUTb HeO6X0AMMOE 3HaYEHME NOTOKa Ha pacxopaomepe (ot 0 ao 5 n/MuH),

AelcTBylTe cneaylowmM obpasom:

CHuMUTE KoNnavok

YcTaHOBUTE pacxofoMep B 3aKpbiToe
MoNOXeHNe MOBOPOTOM BEPXHErO
KO/bLIA B HAaNpaBieHUn, yKasaHHOM
CTPenKkomn Ha pUCyHKke

BHuMaHue: B 3aKpbITOM MNOJNIOXKEHUMU
WHAUKATOPp NoKasbiBaeT HyneBylo

Orkpoiite pacxogomep, MOBEpHYB

TO YK€ KOJIbLLO B MPOTUBOMOIONKHOM
HarpaBfieHUK, MPOBEpbTE COOT-
BETCTBME NHTEHCVMBHOCTM MOTOKA
TpebyeMol BenuumHe no MHAUKaTopYy
(KpacHbI MomniaBok)

WHTE@HCUBHOCTDb NOTOKaA

3aKkpyTuTe HUXKHEe CTOMOPHOE KOMbLO
B HarpaB/eHWW, yKa3aHHOM Ha pUCyHKe,
[0 yrnopa

BepHVITe KO/INna4yoK Ha MeCTo

TepMOCTaTVNeCKI/Ie KnanaHbl Tak>Ke aBNsTCA HeO6XO,EI,VIMbIM 31eMeHTOM KONNeKTopa ANd BOAAHOro Tensoro nona. Hann-
ymne I'IO,D,06HbIX K/1anaHOB NMO3BO/IE€T KOHTPO/IMPOBaTb TeMMNepaTypy Nosia B aBTOMaTU4YECKOM pexXnuMme. ﬂ,nﬂ 3TOro Heob-
XoAMMO B NoMeleHN YCTaHOBUTb TEPMOPErynaTop, a Ha BCe TepMOCTaTUYeCKUE K/lanaHbl Ha NeTnax, y1oXKeHHbIX B 3TOM
rnomMeweHnn — TepMocTaTtnvyeckme roJioBkm ¢ cepeonpmeogom (CM. puc. HVI)Ke)Z

.f
|
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CxeMa NoAK/I0UeHUA TePMOro/IOBKM € CEPBONPUBOAOM K TEPMOPEry/isiTopaM Npou3BOACTBA
00O «3aeop CCT TM» npuseaeHa Huxe.

1 2 3 4 5 6

AN AN
[aTymnk H%b cp%;a

Temneparypbl 220B~

Ecnuv B noMelueHnn ynoxxeHbl ABe nnm 6onee neTau, To BCe TEPMOroIOBKM, yCTaHOB/IEHHbIE Ha HUX, MOAK/IOUatoTCs napan-
NenbHO K OAHOMY TEpMOperynsaTopy, ycTaHOBNEHHOMY B 3TOM NoMelleHuun. Bce anekTpuueckre nogkntoueHus npouns-
BOASATCS B pacnasuHbix kopobkax. [1o koMaHAe TepMoperynsTopa TepMOro/IoBKM NMepeKpbiBatoT MOTOK TEMJIOHOCUTENS,
perynvpys TemnepaTtypy B 4aHHOM NMoMeLueHnn. TaknM o6pa3oM Bce NeTV 3TOro noMelleHus byayT ynpaBnsTbCs C OAHOIO
TepMoperynaTopa v 6yayT MMeTb OAMHAKOBYIO TeMMepaTypy TernaoHocuTens. ABToMaTU4ecKas peryimpoBKka C MOMOLLbIO
nporpamMMupyeMbix TEpMOCTATOB MO3BOJISAET NOAAEPXKMBATb KOMPOPTHYIO TEMMEpPaTypy UMEHHO B HY)KHbIN MPOMEXYTOK
BPEeMeHMU, KOrAa XO3sMH AOMa W OnyckaTb TeMMepaTypy, Koraa AoMa HUKOFO HeT.

CMmecurenphbit ysen IWS

HasHaueHue u cocTaB HacOCHO-CMeCcUTeNnbHOro y3na

1. TepMocTaTuueckas ronoeka c BbIHOC-
HbIM MOrPY>XKHBIM AATYNKOM

2.  TepMoOMeTp MOrpy>XHOW AN MHANKALMM
TeMnepaTypbl TEMNOHOCUTENS Ha BbIXO-
fie N3 0bpaTHOro KoneKTopa

3. TepMoMeTp Morpy>xHow Ans MHAMKALMM
TeMrepaTypbl TENNOHOCUTENS Ha BXOAE
B MOAAIOLWMIN KONIEKTOP

4. WapoBol kpaH LMPKYNSLMOHHOIO
Hacoca

5. Knanan 6alinaca BTOpUYHOro KOHTypa
(6anaHCMpPOBOYHbIN KnanaH)

6. KnanaH 6arinaca nepBMYHOro KOHTYpa

7.  Tlorpy)xHol JaTumK TeMnepaTypbl Tep-
MOCTaTUYECKOW FoNIOBKU

8. HakuaHble rakv ans noacoeanHeHus
konnexktopos G1”

9. KanunnapHas Tpy6ka TepMocTaTmye-
CKOW FON0BKM

10. bBawnacc

11.  TNepenyckHow KnanaH U36bITOYHOrO
LaBrieHus

12.  [OpeHaxHble KpaHbl

13.  ABTOMaTMuyecKunit BO34YyXOOTBOAUMK

11



HacocHo-cMecuTenbHbI y3en npegHasHa4vyeH ang cosnaHua un nogaep kaHua HeO6XO,D,MMOI‘;I TeMnepaTtypbl TenoHOCUTENs
B CnctemMe BOAAHOro Tensioro nona.

Kak npasuno, K KOTNy moaK/oHaeTCs HECKObKO CUCTEM, MOTPEBNAIOWMX ropsivyto BOAY — paamaTopHasi cucTema otonne-
HUs, ropsiuee BogocHabxxeHve, BeHTunaumsa. [lns kaxpon cucteMbl Heo6xoamMM CBOM TeMnepaTypHbiv pexxknm. Hanpumep
LNS pagMaTOpPHOro OTOMJIEHUs HEOBXOAMMO MCMOMNb30BaTh TernnoHocuTenb ¢ Temnepatypou 70-80 rpagycos, B To Bpems
KaK BOASHOW TEMJIbll MO ABASETCA HU3KOTeMnepaTypHou cuctemolnt otornneHus. CornacHo HOpMaTUBHbBIM LOKYMEHTaM
TeMmrepaTypa TeN/IOHOCUTENS B CUCTEMAaX BOASHOIO TErJIoro nosa He gomkHa npesbiwaTs 55°C. YTo6bl cHM3UTL TeMne-
paTypy TEM/IOHOCUTENS, MOCTYMNAOLWEro U3 KOT/a, A0 HY)KHOTO 3HaYeHMs HEOBXOAMMO NMPUMEHSTb CMEeCUTEIbHbIE Y3/bl.
TeMnepaTypa nocTynatoLel oT KOT/a ropsyeit BoApl CHUXaeTcs A0 HeO6X0AMMOro YpoBHS 3a CUET MOAMECa OCTbIBLIEN
BOAbI, KOTOPAs MOCTYMaeT N3 06paTHOW IMHUN BTOPUYHOIO KOHTYpa.

MpuHumMn paboTbl cMecutenbHoro ysna IWS

CmecutenpHbint yzen IWS coctouT ns aByx yacTtert — He-
NMoCpeAcTBEHHO HACOCHO-CMECUTENbHOM YacTu 1 Balinaca

B noAatowmnu C NepenycKHbIM KNanaHoM M36bITOYHOrO AaBNEHUS.

KonnekTop
. Kak cnefyeT U3 HasBaHUA, HACOCHO-CMeCUuTe/lbHada YacTb

COCTOUT U3 UMPKYNALMOHHOIoO HaCoCa N TpexxoaoBoro
cMecuTenbHoro KnanaHa. Hacoc HEO6XO,D,VIM Ang ocyuwecT-
B/IEHWNS MOCTOSAHHOM LUMPKYyNnaunm TeNIOHOCUTENSA B KOHTY-
pax Tennoro nona.

PerynupoBaHue TeMnepaTypbl TEMJIOHOCUTENS OCYLLECT-
BASieTCs TPexxonoBbIM KknanaHoM (1), ycTaHoBNEHHbIM Ha
BXOA,Ee CMECUTENIbHOTIO Y3/1a Ha IMHUM NMOAAYN TEMNOHOCU-
Tens oT KOT/a M yNpaBiseMblM TEPMOCTaTUYECKOM roN10B-
KOW C BbIHOCHbIM MOrPY>KHbIM AAaTYMKOM (4), KOTOpas BXOAUT
B KOMM/IEKT CMecuTenbHoro y3sna. [laHHas TepMoronoska
NMOCTOSIHHO KOHTPOJNIMPYET TeMMepaTypy TEM/IOHOCUTENS,
KOTOpPbIV NMOCTYMNaeT B KOHTYPbl BOASHOrO TEM0ro nona

1 OTKPbIBAaET/3aKPbIBAET TPEXXOAOBOW K/araH, yrnpasss
TakuM 06pa3oM MOCTyrMIEeHNEM ropsyero TenoHOCUTENS
OT KOT/Ia Y OCTbIBLUErO TEMJIOHOCUTENS U3 06paTHOM UHUN.

LMPKYNALUOHHBIN Hacoc

BbanaHcupoBouHbIi knanaH (3) 3apaeT CooTHoLWeHMe

* TEnIoOHOCUTENS, KOTOPbIV MOCTYMaeT U3 06PaTHOM NNHUK
BTOPWUYHOrO KOHTYpa HanpsiMyto B MOAAIOLMI KONINEKTOP,

OT 0bpaTHOro MWHYS TPEXXOLO0BOW KNanaH.

KonnekTopa

Tak Kak cMeleHune TennoHocuTens npouvucxoaunT npwm nNo-
CTOAHHOM NoamMece XOI'IO,EI,HOVI BOAObI N3 06paTHOFO KOHTYpa
yepes 6anaHCVIpOBOLIHbIl\/'I I(I'IaI'IaH,TeI'IﬂbIl‘/'I non HMKor4a

He neperpeeTcqd.

3-X XOB0BOW CMECUTENbHbIW KamaH

bannac nepeuyHoro KoHTypa

banaHcupoBouHbI kKnanaH

[Morpys>kHowm aaTunK TeMnepaTypbl TEpMOCTaTUYECKOM
TEpPMOronIoBKM

OT KOTna B KOTEen

AwN
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Bannac IWS

Bannac IWS Heobxonum B uenax 6esonacHocTv. OH NpefoTBpaLLaeT BbIXOA, U3 CTPOS
LMPKYNALMOHHOIO HacoCa, KOr4a BCe OTOMUTENbHbIE KOHTYpPbl TEMIOrO MoJia MepeKpbIThI.
[MpencTaBuM cuTyaumto, KOraa 3a OKHOM MPUrPenio COMHLE U TeMrepaTypa B noMelle-
HUaAX nogHsanace. B atoM cnyyae TepMoperynsTopbl mogaayT KOMaHAY Ha TEPMOrO/IOBKU
C CEpBOMPMBOLOM Ha NMepeKpbiTUE NOTOKa B KOHTypax. Ecnn nepekpbiTbl Bce KOHTYpbI,
TenIoOHOCUTE b MepecTaeT LMPKYIMPOBaTb B CUCTEME W HACOC HauMHaeT paboTaTtb

«Ha cyxyto», NoAHUMas faB/eHne B CUCTEMe BOASHOrO Tennoro nona. Pabotas B TakoMm
peXX1Me, HacoC ouYeHb BbICTPO BbIMAET U3 cTpos. YTobbl 3TOro He MpounsoLwno, Heobxo-
AMMO HacTpoOUTb MepenycKHOM knanaH 6arinaca Ha gasneHue, kotopoe Ha 10% Huxke
MaKCUMasibHOro AaBNEHMS, KOTOPOE MOXET PasBUTb LMPKYSALMOHHBIN Hacoc. Hanpumep
Hacoc NO 25/6 cnocobeH pa3suTb AaBneHue B cucteme, pasHoe 0.6 6ap. CooTset-
CTBEHHO Ha MepenyckHOM KanaHe 6annaca Heobxoaumo Bbictaeutb 0.55 6ap. Torga

npu paboTe «Ha Cyxyto», Mpy NPeBbIEHMM JaB/IeHUs B cucTeMe Ha BbicTaBneHHbie 0.55
6ap oTKpoeTcs nepenyckHoW KnanaH 6arnaca 1 TeNI0HOCUTENb CTaHET LIUPKYIMPOBaTh
Mo 3aMKHYTOMY KOHTYpY Ko/ieKTopa Yepes 6annac. Kak Tonbko oguH U3 KOHTYpOB
OTKpOETCS, MepenyckHOM KanaH 3akpblBaeTCs U TEMNOHOCUTENb HaUYMHAET LUPKYINPO-
BaTb Yepes 3ToT KOHTYp. CTOUT OTMETUTb, UTO MOKa NepenycKHOW KnanaH 3aKpbIT, MOTOK
TennoHocuTens yepes 6awvnac paseH 0.

MpuHuMn paboTbl cMecuTenbHoro y3na u konnektopa IWS

LinpkynaumorHbin Hacoc 1 obecrnieunBaeT LMPKYNSLMIO TEMIOHOCUTENS Yepes neTau Tennoro nona. [pu octbiBaHuM Te-

MJIOHOCUTENS HMXKE HACTPOEYHOM TeMMepaTypbl TEPMOrONIOBKM 2, CMecuTesbHbIM KnanaH 3 oTkpbiBaeTcs U obecreynsaeT-
Csl NOAMUTKA BTOPUYHOTO KOHTYpa TEM/IOHOCUTENEM U3 MEPBUYHOIO KOHTYpPa C MOAMECOM TEM/IOHOCUTENS 13 MOAAIOLLLErO

KONNeKTopa BTOPUYHOIO KOHTYpa.



PacnpeaenutenbHbie wkadpbl IWS

HacocHo-cMecuTenbHbIN y3en 1 KONnekKTopbl A4oNyCcKaeTCa pa3MellaTb B CrieumnasibHbIX pacnpenennTenbHbIX uu(a(bax,
KOTOpble 6biBatoT HaKagHbIMU UK BCTpanBaeMbIMU.

[na kaxporo Tvna wkados ecTb ceMb MoandUKaLMIA, KOTOPbIe OTIMYAOTCA LWNUPUHOW. YeM Bosblue neTenb Tenaoro nosna,
TeM 6osiblue BbIXOAOB UCMO/b3YeTCs Ha KOeKTope, TeM bonee Wnpokun wrkad Heobxoammo BbibMpaTh. TouHas Mogenb

wkada, KoTopas NOAXOANT ANS KOHKPETHON KOHbUrypaumm Tennoro nona, byaeT ykasaHa B pe3ynbTaTax pacyeTa nporpam-
mbl IWS Pro.

[

/

HemndepHas neHTa

OcHoBHOE Ha3HaueHune ,El,eMI'ICI)epHOl\;I JNIeHTbl — KOMMNeHCcauuns NIMHENHOro pacwmpeHunsa Ll,eMeHTHOVI CTS)KKM BOOAHOIO
Tensoro nonsa npu ee Harpese U Kak cneactene, npeaoTepalleHne ee pactpeckmBaHus. KpOMe TOoro p,eMnd)epHaﬂ NneHTa
obecrieunBaeT 3aWMTy OT TEMNJIOBbIX MOTEPDb Yepe3 CTEeHbI 30aHUA, a TaK XKe& aKyCTUYEeCKYO pa3BA3KY Ll,eMeHTHOl\/’I CTSOKKN
N CTeH 30aHn4.

MaTepuan neHTbl — BCMEHEHHbIN MOMMATUIEH C K/IEEBbIM C/TOEM MO BCEW MIOWAAMN NIEHTbI U MOMNITUNEHOBbIM GapTyKOM.
Pasmepbi pemndepHoit nentor IWS:

-onvHa-15m™m
- wupwuHa - 120 MM

- TONWMHA - 8 MM

JleHTa HaknerBaeTCcs Ha HUKHIOK YacTb BbIPOBHEHHOM
M OTWTYKaTypeHHoW cTeHbl. Kneat neHTy no Bcemy nepu-
MeTpy MOMELLEHMS, CM/IOWHbIM MOIOTHOM, 6€3 NMPOonyCKOoB.

OemndepHas nenta IWS nmeet dapTyKk 1z nonnastuneHomn
MAEHKU, KOTOPbIN YKNaAbIBAETCS CBEPXY TEMI0U30NALM-
oHHoro MaTa. [laHHbit bapTyKk npegoTepaliaeT nornagaHve
6eToHa Mexay TenNoM30MALMOHHBIM MaTOM U AeMrdepHON
neHToM Npwm 3anmee cTakku. Kneesorn cnoit neHTbl obe-
creynBaeT HagexXHyto dukcaumio neHTsbl. [locne yknagku
bUHMLLHOTO MOKPbITUA OCTaTKM NEeHTbl 06pe3atoTcs.




TennounsongaunoHHbIE MaTbl

TeI'IJ'IOVI30)'IﬂLI,VIFI ABNaeTca O4HUM U3 MaBHbIX 271IEMEHTOB BOOAHDbIX Te€M/ibIX MONOB.

E€ ocHoBHOE HasHaueHVe — HanpaBUTb TEMNIOBOW MOTOK OT TPY6 TEMIoro nosa BBEpX, MUHUMU3MPYS TEMNIOMOTepH Ha
HarpeB HWKHero nepekpbiTus. Boibop Tennonsonaumm BanseT Ha Takme XxapakTepUCTUKM TEMIOro Nnosa, Kak Hecylas crno-
COBHOCTb, TEMIOBas MOLWHOCTb Y 3KOHOMUYHOCTb.

Ha ceroaHAWHMI AeHb OAHWUM U3 NYULINX MPEATOXKEHMIA HA POCCUINCKOM PbIHKE SIBNSOTCA MaTbl ¢ dukcaTtopamm IWS.

OHM Npor3BoAATCS M3 MNAOTHOrO NeHonoanctTmpona (nnotHoctb 30 kr/mM3) 1 MMeloT NOKPbITUE N3 KEeCTKOro NOAUCTUPONa
TonwwmHom ot 0,6 go 1,0 Mm.

[MonucTuponbHoe NokpbiTUe NpesoTBpallaeT nonagaHve
6eToHa 1 Bnaru CTsHKKW B TEMIOU30NALMOHHbIE MaTbl, YTO
nosBonseT n3bexxaTb paspyLUeHUs TENTON3ONALNOHHOTO
cnos. Kpome atoro, faHHOE NOKPbITUE HE CMUHaeTCs Npu
xoapbe Nno HeMy 1 HafeXHO 3aluLLaeT Tpyby BO BpeMs
MOHTa>)@ 1 3a/IMBKM CTSHKKMN.

Ha nosepxHocTn MaTOB OTdOPMOBaHbI TaK Ha3biBaeMble
606bIwKKM ¢ rKcaTOopaMu, KoTopble obecrneumBatoT yoob6-
HYIO 1 paBHOMEPHYIO YKIaAKy TpyObbi.

MaTbl IWS yknagbiBatoTcs BHax/ecT, C O4HOBpPEMEH-
HoM ¢puKcaumen Kpas MaToB MO NPUHLMUMY KKHOMOYHOTO
3aMKa», YTo NpefoTBpaLLaeT UX CMeLLeHMe Npu yKnaake
rpetowen Tpy6bl. KpoMe aToro, yknaska MaToB BHaxECT
npenoTBpallaeT BO3HUKHOBEHME MOCTUKOB X0104a npu
3a/IMBKE CTAXKKM.

Yknaaka matos IWS npousesoautcs no cnepyioueir cxeme:

Martbi ¢ pukcaumen IWS HemndepHas nenta IWS }

Cne,u,yeT O6paTI/ITb BHWUMaHWe, YTO TENJION3O0NAUNOHHDbIE MaTbl YK/1aAblBatOTCA MO BCen nnowanum nona o6orpeBaeMoro no-
MelweHna He3aBMCMMO OT TOoro, 6y,El,yT Y yKnanbiBaTbCs pr6b| Ternsoro rnosna rno scen nnowaannm nnn Het. 310 obecrneunsaeT
OAHOPOAHOCTb CTPYKTYpPbI Nosia (I'IOJ'IyHVIM «nNfiaBaroLyro» CTAXKKY Mo BCeun I'Il'IOIJJ,a,EI,I/I), a cneposaTesibHO, ero NpoYHOCTb

N HaOeXXHOCTb.
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Tpy6bi BOASIHOrO Tensoro nona

[na HanonbHOro oTonaeHns Mbl peKoOMeHLyeM UCMOMb30-
BaTb OTOXOKEHHble roppuposaHHblie Tpy6bl IWS 13 Hepyka-
Betowen ctanu SS304 15A.

Tpy6a IWS vpeanbHo nogxoamT ANs CUCTEM BOAAHbIX Te-
M/bIX MOMOB 1 06afaeT CAeayWMMN MPENMyLLECTBaMMN:

Bbicokas addexTrBHOCTL- KO3PPULIMEHT Ternnonpo-
sogHocTu = 17 Bt/M*K, Tennootaaya no cpasHeHuMIo
¢ nnacTvkoBbiMu Tpy6amu Ha 20% Bbliwe

erko pexxeTca N rHeTcsd, 4To obecneumnsaeT nerkmm
MOHTaXX.

OToxokeHHan pr6a nMeeT NoBbIWEeHHYO NNacTUYHOCTb
n FVI6I(OCTb, a Takoke 60nbLION 3aMac APOYHOCTU NpU
MHOrFrokpaTHoOM crmbaHunm.

HenpessoligeHHas rubKocTb — [OMYCTUMbIN paamyc
n3rmba - 2 BHewWHMUxX aMameTpa. [laeT BO3MOXHOCTb
NMPOKAaAKM TPACC CO CMOXHOM reoMeTpuen, HegoCTu-
XXMMOW A8 ApYrnX TUMoB Tpy6.

[Mpu n3rubax He HapyliaeTcs NPOXoAHOe ceyeHue,
He 06pa3ytoTCs MUKPOTPELLMHbI U HE BO3HWKAeT Mexa-
HUYecKoe Hanps)keHne MeTanna.

HyneBaﬂ KncnopogHasa npoHULUaeMoCTb

e TR

bbb
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OTcyTCTBYE NPOMENKYTOUHBIX COEAUHEHUI B CTSXKKE
- 6yxTbl 100M 1 200M no3BoONSAOT YKNaAbIBATL MNETIN
HY>XHOM ANUHbI 6€3 eAUHOro CTbiKa

KopposuroHHas cTolikocTb — obycnaBnmBaeTcs MaTepu-
anom Tpy6sl

BHyTpeHHss noBepxHOCTb Tpy6 He NoaBepykeHa 3a-
pacTaHWIo 3a CYET UCMOb30BaHWS NMONPOBAHHOM NEH-
Tbl U3 HEPYKaBEIoLLLEeN CTanun U TypOyNEeHTHOCTM NOToKa.

He 6ouTca pasmopozku

KoaddurumeHT nnMHenHoro paclumpeHmns npm Harpeee
8o 50°C B 20 pas mMeHbLe, yem y Tpy6 PEX!

HapexHocTb. M3rotoBneHa B Poccun Ha nponseoga-
ctBe OOO «WMHTennexTyanbHble BogsaHbie CucteMbi»
(xopuT B 'K «CCT») Ha coBpeMeHHOM o60pyAoBaHUM
C yY4eTOM MeXAYHapOAHbIX OTPac/eBbiX CTaHAAPTOB

[na MoHTaxa He TpebyeTcs 3aKkyrnka creLuanbHOro
VHCTPYMeHTa

MoxxnsHeHHas rapaHT1a Ha BeCb CpOK CNyskb6bl TPpy6bl
(He meHee 30 net!)



YknagKka Tpy6 BOOSHOro Tenoro rnona

Yknagka HarpeBaTenibHOM Tpy6bl BOASHOTO TeMn0ro nosa
He TpebyeT creumanbHbIX MHCTpyMeHToB. [pu ncrnonbso-
BaHuM MaToB ¢ pukcatopamu IWS tpyba npocto dukcmpy-
eTcsa Mexxay 606bIlKaMM MaTa NPU HaXKaTUM Ha HEE CBEpPXY.

EcTb HeckonbKo npaBun, NpUAEpKMBasCb KOTOPbIX Bbl CMOXKETE NPOU3BECTU FPAMOTHYIO YKNaaKY Tpy6bi:

Yinagbisante Tpyby ¢ warom ot 100 MM go 250 MM. (Mpu pacueTe BoasHoro Tennoro nona e nporpamme IWS Pro war
YKNaAKW pacCcumTbiBaET aBTOMaTMUUECKM B 3aBUCUMOCTM OT TUMa nomelueHns). Yknaaka c warom meHee 100Mm Heuene-
coobpasHa, T.K. BeAeT K MOBbILEHHOMY pacXoay Tpybbl, B TO BpeMs Kak NpUpOCTa TEMIOBOro NOToKa Bbl HE Nosy4YuTe.
Kpome 3toro, uactb Tenna 13 nogatolien Tpybbl OyaeT pacxofoBaTbhca Ha Harpes obpaTHol Tpy6bl. [Mpu yknaake e

c waroM cebiwe 250 MM BO3MOXHO MosiB/ieHNe «TeMrnepaTypHoW 3e6pbi», KOraa pacrpefnenieHne TeMrepaTypbl o
NMOBEPXHOCTM Mosa HepaBHOMEPHO.

Tpy6bl TennoBbix NeTenb yknagbisatorcs He 6amke 150 MM oT cTeH

MakcumanbHas ANVHa NeTnn BoAAHOro TenJioro noJsia He AoJ/HKHa NpeBbilaTb 80 m. rlpVIMeHeHI/Ie netesnb 6onbluen anv-
Hbl MpuBeaeT K BbICOKUM rmapaBid4eCKUM NoTepsaMm, HaCoC CUCTEeMbl HE CMOXKET NpoKayaTb TeEMN/IOHOCUTENb C Heobxo-
,EI,VIMOf/'I Anga nopgaep>XXaHmna 33,D,aHHOIz TeMnepaTtypbl CKOPOCTbHO.

MeTnun Tennoro nona yknaaplBaoTCcs OAHUM OTpe3KoM, 6e3 cTbikos. [1i1g 3Toro BbinyckatoTca Tpy6bl, NpegHasHaveHHble
cneumanbHo ans BoasHoro tennoro nona, anvHon 100 1 200 m.

Ha MpaKTUKe NCNoNb3YHOTCA ABa OCHOBHbIX BUAa YKNaAKN HarpeBaTe/ibHbIX NeTeNib: KYyIUTKa» 1N «3MenKa.




«3MenkKa»

[pu yknagke netnm «3merikomn» Hanborsbluasa TeMnepaTypa
TenJOHOCUTENS B CAMOM Hauane rneTnu, ganee, no Mepe
yaaneHus TeMnepatypa nagaert. [losTtoMy, kak npasuno,
packnagplBaTb NET/IHO HAUYMHAKOT OT CaMOM XONOAHOM
BHewwHel cTeHbl. [1pu TakoM crocobe packnagku y KOHTypa
rnoslyyaeTcs HepaBHOMepHOe pacrpefesnieHne TeMnepaTy-
pbi Mo Bcew nnowaamn. [JaHHbii cnocob packnagkum Noaxo-
LOUT ANS BbITAHYTbIX MOMELLEHWUIN, HanpuMep ANs BbITAHYTbIX
KOPUAOPOB, FAe KYIUTKOM» YNOXKUTb NETO He NpeacTas-
NAETCSH BO3MOXKHbIM.

«Ynutka»

[Mpwu yknagke netenb «ynuTKom» Tpybbl Mopaum n obpaTkm
YepenyoTcs, YTO MPUBOAUT K paBHOMEPHOMY pacripefene-
HWIO TeMnepaTypbl NO MOLWAAN AAHHOTO KOHTYpa.

Ha npakTtuke Hanbonee pacnpocTpaHeH cnocob yknaaku
KYNUTKOM» , T.K. UMEEeT MaccCy NpeuMyLLeCTB Nepes, «3Mel-
KoW». DTO y)Ke ynoMsaHyToe 6osee paBHOMepHOe pacrpe-
[eneHve TeMnepaTypbl, a TakxKe 3TOT cnocob 6onee npoct
B MOHTaXe, T.K. Tpy6bl ykiagbiBatoTcs ¢ usrnéom 8 90°, 8 To
BpeMs KaK Npw yKnaake «3Merkomn» Tpybbl ykiaAbiBatoTcs
c yrnom 180°. lMoaToMy ruapasnnyeckoe conpoTusieHme
KOHTYPa, YJTOXEHHOTO Ky/IMTKOM» MeHblUe 1 TpebyeT MeHb-
LWel MOLWHOCTU LMPKYSLMOHHOIO Hacoca.

Mpsambie 1 06paTHbie Tpy6bl NeTeNb BOAAHOrO TEMIOro Mosa NMoAKIYalTCs K KONIEKTOPY, KOTOPbIN yCTaHaBMBaeTcs
B pacrnpeaenuTenbHbii wkad. g onTuManbHoro pacxopa Tpybbl pacnpenenutenbHbin wikad uenecoobpasHee Bcero pas-
MeLaTb Kak MOXXHO BMKe K LIeHTpasbHOW 4acTu AoMa.



HNedopMaunoHHbIN WOB

LleMeHTHas cTaKa Npu HarpeBaHWUM UCMbITbIBAET IMHENHbIE pacwmpeHns. [1na nx KoMneHcaumm, u Kak cneacTemve, npe-
LOTBPALLEHUs ee pacTPeCcKMBaHUA, UCNOMb3yeTcs AeMrdepHas eHTa, KoTopas MPOoK/IafAbiBaeTCs Mo nepuMeTpy rnometle-
Hua. Ho ecnu nomeweHne nmeet nnowaap 6onee 40 M? MAn gnvHa 0AHOM N3 CTEH NoMeLLeHMs NpeBbiwaeT 8 M (BbITAHyToe
nomelLeHme), HeobXxoANMMO yCTpanBaTb AedOpPMaLMOHHbIE WBbI. B yacTHbIX fOMax MoMelLeHMs peako MMerT Nowanb
6onbwe 40 M2, nosToMy aedOpMaLMOHHbIE WBbI AeNaloT B ABEPHbIX MpoeMax, Ha Moporax.
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CxeMa opraHusaumm aepopMaLMOHHOrO WBa
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ﬂ,ed)OpMaLWIOHHbIl‘;I woB npeacrtasngaeT cobon Monocy n3 anaCcTUYHOro Matepumana TONWMHOW HE MeHee 10 MMm. B npopaxe
MOXXHO HaUTW FOTOBbIE K MOHTa>)Ky BapuaHTbl ,D,ed)OpMaLI,VIOHHbIX WBOB, HO, KaK MpaBun/1o, OHN UMEIOT BbICOKYHIO LIEHY. Llau.l.e
BCero B Ka4yecTtBe ,D,ed)OpMaLI,MOHHbIX LIBOB NCMNOJIb3YIOT AB€e ,qund)eprle NeHTbl |WS, KOTOpble CKN1eeHbl ApYyr C ApYyromM
KNenKnumMm CTOpOHaMu, HO He No BCeW BbICOTE - CHU3Y OCTaBNAKOT OKOJI0 1OMM, Ha KOTOpble 3TOT ,El,eMFId)eprll‘;I WwoB KnenT-
CA K OCHOBaHMUIO.

OH BoMKeH NPOXOAUTb MO BCEN BbICOTE U LWUMPUHE CTAKKU. Tpy6Bbl, KOTOPbIE NMepeceKatoT AaHHbIN WOB, AO/HKHbI 6bITh Mpo-
NTOXKEHbI B M1AaCTUKOBbIX rMb3ax. Hanpumep ans rodpuposanHoit Tpy6sl IWS 15A ona stux uenent MoXHo Mcrnonb3oBaTb
MnacTuKoByto rodpprpoBaHHyo TpyBy AvaMeTpoB 25 MM AN NPOKNaaKku Kabens.
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3anonHeHue KOHTYPOB Tennoro noJja rensoHocureneM

I'Iepe,u. 3anycKoM BOAAHOrO Tennoro nona HeO6XO,D,I/IMO 3aMoONIHNTb BC€ KOHTYPbl TEMNJIOHOCUTENEM. B kauecTee TennoHocu-
Tena oonyckaetcd NnpMMeHaTb Boay nmbo BOOHO-INIMKOIEeBble CMeCH.

3anonHanTe CUCTEMY YUCTbIM TEMNJIOHOCUTESIEM, CBO60,EI,HbIM oT anMeceﬁ n 3arpﬂ3HeHMpI!

[MpoBepbTe okpyxkatowyto TeMrepatypy nepes 3anonHerHueM. Ecnv temnepatypa Huke +6 °C, 3anonHaTb cucteMy He crie-
LyeT, eCNN TO/NbKO OHa He ByaeT 3anyleHa HeMeaIeHHO, AN NPefoXpaHeHus Tpyb OT 3aMOpaXKMBaHMS.

Onepaumm no 3anofHeHNIO AO/MKHbI MPOM3BOAMTLCA MOC/NEA0BaTE/IbHO, OTAE/bHO AN KaXKA0ro KOHTypa (neTniuv) nona.
3akpoWnTe OTceyHble LWapOoBble KpaHbl, €C/IN OHU YCTaHOB/IEHbI, U:

1. MNpucoeanmnHuTe Tpyby, UCMONb3yEMYIO 4715 3aMOIHEHMS, K APEHAKHOMY KpaHy, yCTaHOBIEHHOMY Ha O6paTHOM KO/NeKTopeE;

2. TloacoeomHunTe K ApeHaXXHOMY KpaHy, yCTaHOB/IEHHOMY Ha MOAAOLWEM KONMEKTOpe, Ppe3NHOBYHO Tpy6KyY, 4To6bl UMeTb
BO3MOXHOCTb BbIMyCKaTb BOAY, BbITEKaIOLLYIO BO BPEMS 3arMO/IHEHNS CUCTEMDI;

3. 3akpoiTe aBTOMaTMYeCKME BO3LYXOOTBOAUMKM;

336n0|<V|pyf/'|Te BCe KOHTYpbl KpOMe 3ano/IHAeMOro, NnepekpbiB TeEpMOCTaTU4YEeCKNEe U HaCTpoeYHble K/larnaHbl Ha nogatro-
uemun O6paTHOM KonnekKTtopax;

5. HauHuTte onepauuto no 3anonHeHUo KOHTYpa TEMIOHOCUTENEM;
OcTtaHoBUTe 3aMonHEeHWE Kak TONbKO U3 BbIMYCKHOW TPy6bl HAUHET BbITEKaTb BOAA 63 My3bipbKOB BO34YXa;

7. Korgpa KOHTYp 3anonHuTCs, 3ab610KUPYNTE €ro, nepeKkpbiB TepMOCTaTUYECKME U HAaCTPOeYHbIe K/larnaHbl, 3aTeM OTKPOM-
Te cnepyWwnin KOHTYP, NOANEXALMNI 3aNONHEHUIO.

rlOBTOpI/ITe warn 4-6 Ana BCeX 3ano/IHAEeMbIX KOHTYpPOB. B KOHLe onepau,MPl no 3anoJIHeHU OTI(pOIZTe OTCe4Hble Wapo-
Bbl€ KpaHbl 1 3a|<p017|Te ApeHaXXHble KpaHbl.

OnpeccoBka

Onpeccosl(a npons3BoanNTCA HenocpeaCcTBeHHO nepen 3anMBKOM Ll,eMeHTHOIZ CTSOKKWM C LLeJIbO KOHTPONA OTCYTCTBUA
npoTeyvyeKk TeN/IOHOCUTENA B KOHTYpax Tensioro nona. K Ha4yany onpeccoBkKn AO/MHKeH 6bITb CMOHTUPOBAaH pacrnpeaennTenb-
HbIN uu(ad), B HEro yCTaHOBJIEH KONNIEKTOP, @ K KONNIEeKTOPY NOAK/TFOYEHbI pr6b| HarpeBaTe/IbHbIX KOHTYPOB, 3arnoJ/iIHeHHblIe
TennoHocuTeneM.

,D,I'Iﬂ onpeccoBkn HeO6XO,EI,I/IMO noaaTb B CUCTEMY OMNMpecCoOBOYHbIM HAaCOCOM AaBieHne 6 6ap M OCTaBUTb Ha 1 CYyTKW. Ecnn
AaBneHme oCtanoCb HeU3MeHHbIM, TN N3SMEeHUNOCb HE CUTbHO (He 6onee 10%), ncribiITaHMe c4nTaeM yCcnewHbiM. Mocne
3TOro pr6b| MOXXHO 3a/IMBaTb CTSXKKOM.

TpeboBaHus K cTaKKe

Cradkka aBNaeTCs OAHMM U3 OCHOBHbIX KOMMOHEHTOB BOASHOMO TEMJIOro Mona, T.K. ABNAETCS HECYLUMM U pacrpeaensowmm
Harpy3ky v Tenno cnoem. Cravkka fonxkHa coorsetcteosaTb TpebosaHmam CIM 29.13330.2011 u CHulT 3.04.01-87. TonwwuHa
CTSKKW Hag, Tpy6or fomkHa 6biTb He MeHee 30 MM.

‘-Iau.l,e BCero nucronb3yeTcq LeMeHTHO-MNec4YaHaa CTaXKKa, HO eé pekoMeHAyeTCcAa MCNoJib30BaTb CO crieuunanbHom ,D,O6aBKOIZ
= I'IJ'IaCTVICI)I/IKaTOpOM, ynquuakou.l,eDl TENNOMNPOBOAHOCTb N MAACTUYHOCTb CTAXKKU, @ TaKXKe yBeI'II/I‘-IVIBaIOLIJ,eVI MPOYHOCTb
CTSDOKKW Ha pacCTsaXXeHue. Takum o6pa30M,,u.n$| CTSOKKM BOOSAHOrO Ten1ioro nona, I(OTOprl‘/'l NCnbiTbiBaeT NOCTOAHHbIE LNKAbI
oxna)l(,u,eva/HarpeBa AaHHadA p,o6aB|<a obsizaTenbHa.

Kpome Toro, npvMeHeHve nnactudmkaTopa No3BoNseT yMEHbLUTb KONMYECTBO BOAbl, HEOBXOAMMOW NPpY 3aMeLLnBaHNN
CTSKKU, U3-3a YEro YMEHbLIAeTCs MOPUCTOCTb CTSHXKKM nocsie eé 3aTBepaesaHus. bnarogaps atomy, cTsHkka onTrManbHO
MOKpPbIBaeT MOBEPXHOCTb TPY6bl HE OCTaB/AS MYCTOT C BO3AYXOM, KOTOPbIE YXYALato nepenavy Tenna.

He ponyckaertcs no6asneHue B ueMeHTHbIE PacTBOPbI, KOTOPbie 6yAYT UMETb KOHTAKT ¢ TPY6oii U3 HepiKaBelo-
e CTanm, CoNm, CoONeBbIX PaCTBOPOB UM UHBIX XMMUYECKMUX COEANHEHUI, arpeCcCUMBHDIX K HepiXaBelowwei CTanu.

3anuBaTb CTSOKKY cnenyeTt npun teMmnepaTtype B NoMelWweHn He HUXKe + 5°C. Crsxka AO/HKHa HaxXxoaumTbCsd nog cnoem Boaoy-
Aep>XKuBakolero Matepuana B TeyeHne 7 ,D,Hel;l rnocne 3a7IMBKU U 3aLumiLeHa OT CKBO3HSIKOB A1 UCK/TIOYEeHMs eé pacTpecku-
BaHUA.

BpeMﬂ MONHOro 3aTBepAeBaHUA CTAXKKU, MOCNe KOTOPOro MOXXHO BK/1KO4aTb Tennbin non, CoCTaBNngeT He MeHee 28 CYyTOK.
yCKOpSlTb 3aTBepAeBaHnNe CTAXKKU, BKKOYad Tennbin non, HegonycTmMo.
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BBOA B IKCnAyaTauuio CUCTeM
BOAAHOIO TEnNNAOoro noja

BBO,EI, B 3KCNNyaTauuno npomsBoaAUTCA B criedyroleM nopagke:

1.

3anonHeHne cucTeMbl TEMNOHOCUTENEM U yAaeHWe Bo3ayxa (CM. M. «3arno/iHeHWe KOHTYPOB TEM/Ioro rnosia TernnoHo-
cutTenem»)

[MpoBeaeHue ruapaBnnyecknx ncnbitaHni (cM. n. «Onpeccoska»)

3anonHeHve TennoHocuTeneM nopgawowero n 06paTHOFO KonneKkTopa. ﬂ,!’lﬂ 3TOro nepekpbiBakOTCA BCe K/lanaHbl NeTenb
TEeNNOoro nosia  OTKpbIBakOTCH 3aNnopHble WapOoBble KpaHbl, yCTaHOB/IEHHbIE Nepea nogatowmM 1 O6paTHbIM Konnek-
TOpaMu. [Nocne 3anonHeHns KONnneKTopa TenjioHocnTenem HeO6XO,D,I/IMO YAannTb U3 HEro BO3Ayx. ,D,J'Iﬂ 3ATUX u,enel7|
HY>XHO UCMO/1b30BaTb BO3AYXOOTBOAYUNKHN, YCTAaHOB/IEHHbIE Ha TOpLUaX KO/IeKTOpPOB Neptun IWS. B MHOroaTa)HbIX
30aHUAX yoaneHne Bo3ayxa HeO6XO,D,I/IMO Ha4YMHaTb N3 KONITEKTOPOB, paCnoJIOXKeHHbIX B noaBane.

[anee Bce KOHTYpbl CHOBa OTKPbIBAKOTCS W NPOBEpPSAETCs, OCTaNncs v B HUX Bo3ayx. Ecnm Bozayx octancs, Heobxoam-
MO MOBTOPUTb OMEPaLMIO MO 3arOHEHUIO KOHTYPOB 3aHOBO.

[Mpw 3anycke cuctembl pabouee fasneHue, kak npaeuno, coctaenset 0.5-1.5 6ap. BkntouaeTca umpkynaumoHHbIN
HacoOC CUCTeMbl 1 3aryckaeTcs KOTes, fafee OTKPbIBaeTCs O4MH HarpesaTesbHbI KOHTYp. Heobxoammo nobutbes
ero nonHoro o6e3so3aywmsanus. [pu 3ToM TeMnepaTypa HauHeT MeasieHHO pacTu. [locne Toro, kKak MepBbI KOHTYP
6b1/1 MpOKayaH, 3aKpbiBaeM KjlaraHbl MEPBOro KOHTYpPa, OTKPbIBAaEM K/laraHbl ClieytoLero KoHTypa. Takum o6pazom
NPOKayMBaKOTCA BCE MET/IN HarpeBaTe/bHbIX KOHTYPOB. DTO He 6bICTPbIN MPOLLECC, OH MOXKET 3aHATb HECKO/bKO AHEW,
0COBEHHO A/ ANIMHHBIX KOHTYPOB.

BanaHcrpoBKka KOHTYpOB. 3HaueHWs NOTOKa TEMIOHOCUTENS Yepes KOHTYpbl HEOBXOAMMO B3ATb B MPOrpaMMe pacuyeTa
IWS Pro. [laHHble 3HaueHWs yCTaHaBIMBAOTCS Ha PaCXOA0MepaXx NMofatoLero KoineKkTopa.

HanonbHbie MOKPbITUSA

B kauectBe I'IOKprTVIl‘/'I Ana CUCTeM BOOAAHOIO Tennoro nosia MoryT NpUMeHAaTbCA ciefyoume Mmatepuanbl:

KameHHble MaTepuansl [epeBsHHble NoKpbITUS (NapKeT,
[epeBsHHbIe fOCKM)

JTamunaT KOBpOBbIe MoKpbITUA rlOJ'IVIMeprIe MoKpbITUA
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Ba)I(HO, 4yTObbI MaTepuan NoKpbITUA UMeN XapaKTepPUCTUKU, B TOM YNCEe N CaHUTapHO-TUTMeHn4eckmne, nossongowmne npun-
MEeHATb ero B cuctemMax Tensioro nona. Hanpmmep He BCe BUAbl NapKeToB U AepeBAHHbIX I'IOI(prTMI‘/lI BO3MOXXHO NMPUMEHATb
B 3TUX CUCTeMaXx, Tak Kak MakKCMMaZibHaa TeMrnepaTypa nosa And asTux MmatepunasoB CoOCTaBndeT 26-27°C.

Yo kacaeTca KOBPOBbIX I'IOKprTI/IIZ,TO npurogHbie Ang npyuMeHeHnsa B CUCTeMax Tensoro nosia 4o/H»KHbl UMeTb COOTBET-
CTBYHOLLYO MapKMNpOBKY. I'Ipvl yKnagke nokKpbITUA 3TOrO TUMa AO0J/DKHbI MIOTHO Npuiieratb K CTAXKe.

HaVI}'IyLILIJVIMVI MaTepunanamMn C TOYKU 3peHnda Ten1IonNpoBOAHOCTU ABNAKOTCA KepaMnyeckme N KaMeHHble NOKpPbITUS.

Tak Kak HanonbHOE MOKPbITUE MOXKET CUIbHO BAWUSATL Ha Teronepenady, BaKHo, 4Tobbl BeMUYMHA TEPMUYECKOrO COMpo-
TUBNEHUS HaMobHbIX MOKPbITUA He Npesbiwana 0,15M%°C/BT. TepMmyeckme conpoTMBAEHMS MCAOb3YeMbIX HanobHbIX
MaTepuasioB YUUTbIBAIOTCS MPUY TEMOBbIX pacyeTax cCMCTeM BoAsHOro Ternsioro nona e nporpamme |WS Pro.

noKpblTlﬂﬂ, npuroaHbie AJig UCNOJZIb30OBaHUA C CUCTEMaMU Tensoro noJjia MapKupyrotcs I'IOAOGHNMM 3HaKaMm:

H,O
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