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NPUHUMN OENCTBUA

OcHoBHoe nperMyLLecTBO BOASHOIO TEMIoro nosa nepes paanmaTopHbIMU CUCTEMAMU OTOMIEHUS COCTOUT B TOM, UTO
HarpeBaTe/bHbIM 3/1EMEHTOM BbICTYMaeT BCS MOBEPXHOCTb Mona. B 6eTOHHY0 1AM LeMeHTHO-MecUaHyo CTAXKY YIOXKEHbI
HarpeBaTenbHble rodprpoBaHHbie TPyBbl U3 Hep)KaBetoLLEen CTanu, BHYTPU KOTOPbIX LIUPKYAUPYET TenaoHocuTesb. Tenno-
Bas 3Heprus TEMI0HOCUTESS 3a CUET BbICOKOW TEMIOMPOBOAHOCTU HEPXKaBetoLWMX TPy6 nepenaércs 6eTOHHOM CTKe,
OT KOTOPOW Yepe3 GUHMLLIHOE MOKPbITUE MOa MOCTYMNaeT B MOMeLLeHMe.

NMPOrPAMMA PACHETA STAHLMANN PRO
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MOC/IEAOBATE/IbBHOCTb MOHTAXA

MoHTax pacnpegenutensHoro wkada

MoHTax B WwWKady CMECUTENBHOrO y3/1a U KONNeKTOpHOro 61oka

Yrnapka peMndepHon neHTbl Mo BCeMy NepuMeTpy noMelleHus, 6e3 nponycKkos.

lmopousonsaums nona (ecnu TpebyeTcs)

Yknagka TennonsonsLmMoHHbIX MaToB

Yrnapka ropprpoBaHHbIX Tpy6 Ha TENIOU30NALMOHHbBIE MaTbl (MeTM TEMNIOro nosna)

MopkntoueHne KOHLLOB YNOXKEeHHbIX TPY6 K KONNEKTOPHbIM 610KaM

MposeneHue rmapaBNYECcKUX UCMbITAHUI CUCTEMBI

YcTaHoBKa M MOAK/IOUYEHNE CUCTEMbI aBTOMATUKM (TEPMOPErySTOpbl 1 TEPMOrOIOBKM C CEPBOMPUBOLOM)

3anmeKa CTHKKM

MNMepen MOHTa)KOM cUCTEMbI BOASHOrO TEMN/IOro Nosa B NOMELLEeHUU JONKHbI
6bITb BbINO/IHEHDI CReayolwme paboTbl:

MOHTa)X OKOH 1 ABepen,

BHYTPEHHME WTyKaTypHble paboTbl,

pa3MeTKa YypOBHS 4MCTOro» nona,

BbIBEAEHbI TOUKM MOAK/IOYEHWS BOAbI M 31eKTPUUECTBa,

noAroToBNeHbl HAWW ANng pacnpenennTtenbHbIX LLIKad)OB (ecnm NCMNOJIb3YOTCA BCTpanBaeMble Lul(ad)bl).

TpeboBaHUA K NOBEpPXHOCTU Nona:

[MoBepxHoCTb Mona fAomkHa 6biTb YNCTON Y POBHOM.
HeposHocTb Ha nnowaam, 3aHMMaeMon OAHUM KOHTYPOM, He AO/DKHA MpeBbIWwaTh £5 MM.

Ecnv non nexxnt Ha rpyHTe, TO OH AO/MKEH UMETb HAAEXKHYIO FTMAPOUN3ONALMIO
(nonuatuneHosas nneHka TonwmHomn ot 0,3 Mm).




KOHCTPYKUWNA BOOAHOI'O TEM/1IOIoO MNOJA

CaMbiM 3¢ EKTMBHBIM 1 HAAEXKHbIM CMOCO60M YCTPOMCTBA BOASHOIO TEM/IOro MNosa sBAseTcs ykiaaka rodppmposaHHOM
Tpy6bl B LLEMEHTHO-MeCcHaHyto CTSKKY, KOTopas obecreurBaeT MakCMManbHbI KoMbOpT 1 TennooTtaady. Ykiagka Takoro
BOASHOrO TEM/Oro NMosa BO3MOXHA TOMbKO Ha Kperkue Hecylime xene3obeToHHble nepeKkpbITus. Takme CUCTEMbl Ha3blBaloT

(<6eTOHHbIMVI», «3aNNBHbIMU» NTN KMOKPbIMWN».

MNmeHHO npuv TakoM criocobe yKnagke MOXXHO nMosiy4aTb C MOBEPXHOCTU TEMIOro NnoJjia MakCMMasZbHYHO TennooTaavy.
W Tonbko Takow Tennbii non MoXxeT BbICTyMNaTb B Ka4eCTB€ OCHOBHOIO o6orpeBa, KOMMNeHcunpys cBOel TennooTaayemn

noTepwu B noMeleHnax.

KpOMe TOro, 6eTOHHbIe CUCTEMDI o6nap,a|0T BbICOKMMU MPOYHOCTHbIMU XapaKTepuUcTtnkamu. Harpy3|(a Ha TakoW Tun nona
MOXeT COCTaBNATb A0 500 I(F/MZ. STtoro AOCTAaTOYHO A4 NpUMeHEeHWMS ero B YaCTHbIX AoMaxX, B adMUHUCTPAaTUBHbIX U MPO-

MbIlWTIEHHbBIX MOMeLWeHNnax.

«Mokpas cTaxka»

CreHa

HemndepHan neHTa (6enasn)

MonuatnneHoBbIN GapTyK

QOUHMLWHOE NOKPbITUE

Craxkka

fodpurpoBaHHasa Tpyba
3 Hep>KaBetoLen cTanu

Qukcatop

&———— Tennon3onAUNOHHbIN MaT

1. Ha BbIpOoBHEHHY0 1 YNCTYIO MOBEPXHOCTb YKIaAbIBa-
eTcs c/ioi ruapounsonaumm (MonnsTUIEeHoBas rnaeHKa
TonwuHon He MeHee 0.2 Mm). Tnapounsonaums Heobxo-
[VIMa, eCNn NOJ, MepeKkpbITUEM, Ha KOTOpPOe YKIaAbiBa-
eTcs Tenbli MO, HAXOAUTCS XONOAHbIN HeoTanAnBae-
MbIVi MOABAN UMW TPYHT.

2. [anee, no Bcemy nepumeTpy nometieHus, 6e3 npony-
CKOB, yKknaabiBaetcs aemndepHas neHra. [1nsa noebi-
WeHUs yoobCTBa U YMEHbLIEHWs BpEMEHN MOHTaXa
nemndepHas neHra Stahlmann nmeet kneeso cnomn
no BCel M/IOLWaAN OQHOMN U3 CTOPOH NIEHTHI.

3. Cnepytowmm 3TarnoM yKaablBaeTcs CNoi Tennonso-
naumm, 4yTobbl NPefoTBPaTUTb YTEUKY Terna B HUXKHME
noMelueHus. B kauecTse Tennomsonauum cnegyert mc-
No/b30BaTh MaTbl U3 NeHononucTMpona. MuHMManbHas
MAOTHOCTb JaHHOro MaTepuana Ao/MKHa B6bITb He MeHee
25 kr/M2. Tennounsonaumio HeobxoanMMO yKNaablBaTh
no Bcei nnowaam o6orpesBaeMoro NoMeLLeHus, Hesa-
BUCUMO OT TOro, ByAyT N YNOXKEHbI Ha 3TOM y4acTKe

MnuTa NnepeKkpbITMA

Tpy6bl Tennoro nona unu Het. CylecTByeT MHOXeCTBO
TUMOB TEMNION30/SLMOHHbIX MaTOB, HO CaMblli coBpe-
MeHHbIV U yAO0BHbIV Ha CerofHs, 3To popMoBaHHbIe
MaTbl ¢ prkcaTopaMm («6oBbILLKAMUY), C MOAUCTUPOIb-
HOWM NNEHKOW CBEpPXY, UCMO/b30BaHNE KOTOPbIX MO3BO-
NAET YNOXUTb TPpY6bl BbICTPO, KAYECTBEHHO, C 33AaHHbIM
LaroM yKknaaku no Bcem AivHe netaum.

Ha cnoit Tennounsonsunm yknagbisatotcs roppupo-
BaHHble Tpy6bl Stahlmann. Mogatowyto Tpyby peko-
MeHAyeTCs YK/IaApiBaTb 6/IMKe K Hapy>KHUM, XONIOAHbIM
cteHam. Lar yknagku v gnuna kaxgow netnm BTT1
pacuyuTbIBaETCS B CMeLanbHON NporpaMMe
Stahlmann Pro.

[MoBepx TennonsonaumMm € yNoXeHHbIMU TpybamMm yka-
[ObIBAETCA HECYLMI CNIOM LLeMEHTHO NecYaHOM CTSHKKU
npobaeneHueM nnactudukaTopa.

Ha roTtoByto cTskky yknaapiBaeTcs pUHUILIHOE NOKPbI-
THe, B KaYecTBe KOTOPOro MOryT BbICTYMaTb KepamMmye-
CKas U KaMeHHas NIUTKa, NapKeT, TaMUHaT.



NMPEMMYLLECTBA BOAAHbIX TEMJ1bIX
NMNo10oB STAHLMANN MO CPABHEHUIO
C PAODNATOPHBIMU CUCTEMAMU

20°C

22°C

24°C

PapnatopHoe otonneHue BopsiHow Tennbivi non

= PaBHOMepHbIl MpOrpeB BCEro noMeLLeHus NpoOUCXOAUT 3a CUYET U3NTyYeHUs Terna Co BCel MoBEPXHOCTM Mona,
a He KOHBeKLMeWn, Takol oborpes byaeT 6onee KOMPOPTHbIM;

= OTcyTcTBME LUMPKYNALMM NN 33 CYET OTCYTCTBUSA KOHBEKLMW TEroro BO3ayxa,
= BnaxHocTb BO3yxa COXpaHsSeTCs Ha eCTECTBEHHOM YPOBHE;
= [UrneHnYHoCTb, T.K. TeMsble Nosbl 6onee yaobHbl 418 MbITbs U Ae3nHEKLUN, YeM PaamaTopsbl;

= BesonacHocTb BOASHOrO TEMoro nosa UCK/YaeT NoslyYeHne NoBpexaeHuii oT oTonuTenbHoro npubopa (Hanpumep
YWWBOB UM OXKOTrOB MPU KOHTAKTE B PaANaTOPOM);

L 3¢¢eI(T caMoperynaummn TennoobmeHa B nomMeuweHunn: ecnn TemMnepaTtypa B KOMHaTe yBe/IM4nTCq, HanpuMmep
B CO/THEYHYIO noroay, To Tensiootaayvya yMeHbLlWNTCA M KOMHaTa He neperpeeTca. Ecnmn TeMnepaTtypa B KOMHaTe
YMeHbLNTCA (HaanMep 3a cyet I'IpOBeTpMBaHVIﬂ), TO Ten00TAa4va nona yBennynTca;

= CoBMeCcTUMOCTb C ApYrMMW BUAAMU OTOMIEHUSA, HANPUMEP C PaAMaTOPHbIM;
= Ypo6cTBO: HET OrpaHMyYeHUI Mo paccTaHoBKe Mebenn n3-3a OTCYTCTBUS MELLAOLLMX OTOMUTENbHBIX MPUGOPOB;

= DKOHOMUYHOCTb: LOCTUraeTCs SKOHOMUS 3Heprm Ao 25 % (no cpaBHeHUIO C paanaTOPHLIM OTOMIEHNEM) B XKMUIbIX
3paHuax u 0o 40 % B noMeLLeHMNaX C BbICOKMMM MOTOMKAMMU.

= [onrun cpok cnyx6bl: Ha @AMHCTBEHHbIN 3/1@MEHT CUCTEMbI BOASHbIX MOOB, AJIUTENBHOCTb PabOTbl KOTOPOro
orpaHuyeHa cpokoM cnybbl (ropprpoBaHHas Tpyba U3 HepykaBetoLLen CTanun) LaeTCs NMOXM3HEHHas rapaHTus.

B




TEXHUYECKUE TPEBOBAHUNA MNMPU
UCMNMOJIb3OBAHUU BOOAHDbIX TEMJ1bIX MO/10B

B nome c kauecTBeHHbIM yTernneHeHeM BOASHOW TeN/bll MO/ 3a4acTyto criocobeH nepekpbiTb Tennonotepu. Ho B Heko-
TOPbIX MNOMELUEeHMNAX, TakUX Kak TaMBypbl, TE€CTHULpI U T.M., A€ €ro HEBO3MOXHO YCTaHOBUTb UM €r0 MOLHOCTU HefoCTa-
TOYHO AJ18 MepeKpPbITUS TeNNOMNoTEPb, HEOBXOAMMO UCMONb30BATh AOMOMHUTENbHbIE UCTOYHWUKN Teria — paauaTopbl Unu
KOHBEKTOPbI.

Kpome 3Toro, npvMeHeHmne cucTeM BOAAHbIX TEMIbIX MONOB pernaMeHTUPYeTCs HECKObKUMU HOPMaTUBHbBIMU LOKYMEHTaMM:
CornacHo CIM 60.13330.2012 «OTonneHune, BEHTUNALMSA, KOHAULMOHUPOBaHUe» .6.3.3:

1. Tlpu cTpouTenbcTBe LOMa AOMYCKAETCA 3aMOHONNYMBATL TPYOY B MEXITaXKHbIE MEePeKPbITUS MPU CPOKe CyXKObl
3paHus MeHee 20 neT u/unu cpoke cny6bl Tpy6bl 6onee 40 net.

2. Yknapka Tpy6bl B CTSXKKY AOMYCcKaeTcs 6e3 orpaHUYeHUI, T.K. CTSXKKA SIBIAETCS He YaCTbio CTPOUTENIbHOW KOHCTPYKLIMM
(NepeKpbITUS), a CAMOCTOATENIbHON KOHCTPYKLIMEN.

3. B cuny Toro, uto npoknaaka Tpy6bl ABASETCA CKPbITOW, HEOGXOANMO MPEayCMaTPUBaTb JIFOKU B MECTaX PacronoXeHus
pa3bopHbIX COEANHEHWNI 1 apMaTypbl.

4, ,El,aHHoe Tpe6OBaHMe BbIMNO/IHAETCA NOMHOCTbIO, T.K. I(OI'II'IeI(TOprII‘/II 610K co BceMu coegHeHUaMnM n apMaTypoﬁl
pacnono)keH B KONNeKTopHOM LIJKad)y.

CornacHo MoctaHoeneHuto MpaeuTtenbctea Mockebl N2 883- M1 ot 15 Hos6ps 2005 roaa o peanvsaumm NnonoXXeHUM
YKunuwHoro kopekca Poccuiickon Pepepaunm u npasoBbix akToB ropoaa MockEebl, perynupyowmx nepeycTpomncTeo,
nepennaHMpoBKY XMUAbIX U HeXXUbIX MOMeLLeHNIA B XXunbix gomax n.1.5 Mpunoxerus 1:

1. TNepeycTponcTBO KBapTMpPbl C YCTAHOBKOM CUCTEMbI BOASHOIO TEM/IOro nosa Ao/KHO NPON3BOAUTLCS MO MPOEKTY.
2. YcTpoWCTBO MONOB C MOAOTrPEBOM OT O6LLEAOMOBbIX CUCTEM BOLOCHABXEHMS 1 OTOMNEHMWS 3aMpeLLeHo.

CornacHo MoctaHoeneHuto MpasuTtenbctea Poccuinckon Pepepaumm ot 13 asrycra 2006 r. N 491 r. Mockea 06 yTeepx-
neHum Mpaeun copeprkaHms obuwero MMy ecTsa B MHOrokBapTUpHoM gome u lMpasun nsmeHeHns pasMepa nnaTol 3a
copiepkaHUe U PeMOHT XKU/IOro MOMELLEHMs B ClyYae oKa3aHusl YCNyr 1 BbINOAHeHUsl paboT No ynpaBneHuio, CoaepiKaHuio
M PeMOHTY 06Lero UMyLLeCTBa B MHOFOKBapTUPHOM AOME HEeHaANeKallero KauecTsa 1 (Mnu) ¢ nepepbiBaMu, NpeBbIWalo-
LLMMM YCTaHOBNEHHYIO npoaomkutenbHoctb n.l.5 n n.1.6:

BHYTpMAaoMOBbIe MHXKEHEPHbIE CUCTEMbI FOPSYEro 1 XOIOAHOIO BOAOCHABKEHNS U BHYTPUAOMOBbIE CUCTEMbI OTOMIEHUS,
B TOM YMC/Ie YCTaHOBIEHHOE Ha HUX 06opyaoBaHMe, SBNSIOTCS OBLMM UMYLLECTBOM.

TakuM o6pazoM, cMcTeMa BOASIHbIX TEMJIbIX NON10B, 060pyAOBaHHasi HACOCHO-CMECUTENIbHBIM Y3/10M, MOXET 6bITb ycTa-
HOB/NeHa Ha No6oM obbekTe NpU HaNMUUU CO6CTBEHHOrO MCTOYHMKA TEMAa A/ HEro U 3aMKHYTOrO KOHTYPaA € Ten/IoHo-
cutenem.

OCHOBHbIE TEMIMEPATYPHbIE
TPEBOBAHUNA K BOOAHbIM NMOJIAM

B cooTBeTCTBMM C HOPMATUBHBIMU AOKYMEHTaMU CPEAHIOI CornacHo CI1 41-102-98:
TeMnepaTypy NOBEPXHOCTM Mona peKoMeHAyeTcsl IpUHMMaTb

He Bbiwe (cornacno CHuM 41_01_2003): ﬂepena,u, TemMnepaTypbl Ha OTAE/IbHbIX yHaCTKax nona

He pomkeH npesbiwaTb 10 °C
26 °C nns noMeweHnin ¢ NoCTosHHbIM NpebbiBaHneM

I'IIO,EI,eI‘/'1 TeMnepaTypa TennoHocunTend B CUCtemMe TennbixX Nosios

He foskHa npesbiwatb 55 °C
31 °C pns noMeleHnI ¢ BpeMeHHbIM rnpebbiBaHUEM 1to-
el 1 06XO4HbIX LOPOXEK MiaBaTesbHbIX 6acceHoB

TemnepaTypa NOBEPXHOCTU MOMa Mo OCU HarpeBaTenbHO-
ro 3/1eMEeHTa B AETCKUX YUPEXAEHUSX, KMbIX 3AaHUAX
1 nnaBaTeNbHbIX GaccelHax He 4omkHa npesbiwaTb 35 °C



«Cyxas cTska»

B AoOMax C AepeBAHHbIMU NepeKpbITUAMU NCMNOJ/Ib30BAaTb KMOKPYH CTSXKKY» MU3-3a €€ BbICOKOro Beca Henb3s. B atom cnyvae
pekoMeHAyeTCsa UCMONIb30BaTb Tak Ha3biBaeMyHo «KCYyXYHo CTSOKKY», ANs yCTpOIZCTBa I(OTOpOl)'I He Tpe6yeTc;4 ncrnosnb3oBaHue
6eToOHHOM Unn LLEMEHTHO-MeCcYaHoM CMecH. CxeMa Takom CTKKM npueeneHa HWxe:

CreHna

HemndepHas neHTa

MAnTouHbI KNen

JNnet TBJ1B 10 mm

loppurposaHHas Tpyba
M3 HepyKaBetoLen cTanm

HapesaHHbie nonocsl
B/1B 15 Mm

T e ®DuHMWHOE NoKpbITHEe

[MnacTukosas knunca

YepHosoii non

&——— Tennowusonsaums

Mo BceMy nepumMeTpy nomelLeHUs, 6e3 Npomnyckos,
yKnagpisaeTtca gemndepHas neHTa. [1na nosbiweHns
yoo6CTBa U yMEHbLUEHMS BpEMEHN MOHTaa AeMr-
depHas nenTta Stahlmann nmeet kneesot cnow B BUAE
MONOChl MOLEHTPY OAHOM U3 CTOPOH NIEHTbI.

Ha poBHyto 1 4MCTyIO NOBEPXHOCTb YEPHOBOTO MONa
yKnagpiBatoTcs rodppupoBaHHbie Tpy6bl Stahlmann.
KpenuTb Tpy6bl HEOGXOAMMO MAACTUKOBBIMU KIMMCAMU

Mesxxpy TpybaMu yknafbiBatoTCs Hape3aHHble NoJsiochl
13 rMNCOBOJIOKHUCTbIX MIUT (B MOMELLEHUSX C MOBbI-
LIeHHOW BMAYKHOCTbIO PEKOMEHAYETCS MCMONb30BaTh
TMMNCOBONOKHUCTbIE IMCTbI Bnaroctonkue). Micxops ns
TOrO, YTO BbICOTA MIACTUKOBOW KAUMCbI NOg, Tpy6oit
paBHa 9 MM (3aBUCUT OT TUMa KAUMCbI), @ BHELIHWIA Ara-
MeTp rodppuposaHHom Tpybbl Stahlmann 15A cocTaens-
et 18,1MM, BbicOTa 3TON KOHCTPYKUMM cocTaBuT 27,1 MMm.
MosTtomy Tonwwmny naut BJ1B HyxHo noabupats Ta-
KMM 06pa3oM, YTOBbl OHU BbIM Yy Tb Bbille, YeM TPy6bl
(dvHunwHbIM nuct MBJ1B TonwmHon 10 MM He gomkeH

Narn

naBuTb Ha Tpy6y). na Tpy6sl 15A nogonayT asa nucta
BJ1B tonwmHom 15 MM (cymmapHo 30 Mm).

B ntore nonyunm nasbl mexxay nuctamu 'BJ1B,

B KOTOpPbIX f1eXaT Tpybbl. OnNTUManbHO, 4TO6bI WMPUHa
nasa 6bina He MeHee 2-x auameTpos Tpy6sl. LUnpuHa
MoJIOC 3aBUCUT OT Wara yKnaaku Tpy6bl: npu ware

100 MM wurpurHa nonoc byaet pasHa 62 MM, Npu ware
150 MM wupwuHa nonoc 6epetcsa paBHon 112 MM.
[Monocel kpenaTtca camopesamu ¢ warom 100-150 mMm.

[Nocne Toro, kak monocbl 3aKkpenneHbl, BCe NPOCTPaH-
CTBO MeXAy MosiocaMum BOKpyr Tpy6 3aMasbiBaeTcs
nAuTouHbiM KneeM. Kneeeas Macca ciy>KuT Tennonpo-
BOAHbIM 3/1IEMEHTOM, KOTOPbIN NepedaeT Tenno

oT rodpurpoBaHHbIX Tpy6 nuctam [BJ1B.

Cnepytowmm warom yknagbisaetca auct IBJ1B Tonwm-
Hoi 10 MM, Ha KOTOpPbI MOTOM ByAET YIOXKEHO PUHULI-
Hoe noKpbiTHe.



PACMNPEAETUTE/IbHbIE KONJTEKTOPbI STAHLMANN

KonnekTtopbl npenHazHaueHbl 418 3¢ deKTUBHOroO pacnpe-
LeneHus TernIoHOCUTENS MO KOHTYpaM Ternsoro nosna.

MopkntoueHne rodbprpoBaHHbIX TPY6 HarpeBaTesbHbIX
KOHTYPOB K KO/I/IEKTOPY OCYLLECTB/ISETCS C MOMOLLbIO
YHUKaNbHbIX GUTUHIOB C €BPOKOHYCOM, pa3paboTaHHbIX

B K «CCT». [MpuMeHeHne Takmx GUTUHIoB nos3sonset
npucoesnHUTL Tpyby 6e3 [OMONHUTENbHBIX MOAMOTOYHbIX
MaTepunasios, UCMOb3ys TOMbKO POXKKOBbIV KoY.

KoHcTpyKkums konnekTopa Ans BOASHOrO Terioro rnona
CYLLECTBEHHO OT/IMYAETCS OT KONNIeKTOPOB A1 BOJOCHA6-
YKEHUS U PafnaTOPHbIX CUCTEM U Takue KOMNEKTOPbI AOMK-
Hbl IMeTb pacXoAOoMepbl Ha Nnofatoller Tpybe 1 TepMocTa-
TUUYecKMe KnanaHbl Ha 06pPaTHOMN.

Pacxonomepbl Heob6xoamMbl ans 6anaHCUPOBKU CUCTEMDI.
Yale Bcero neTnv BoAAHOrO Nosa MMeKT PasHyro ANUHY.
Ecnv nopaTb B 3T1 neTAn ognMHakoBoe KOMNYecTBO Tenno-
HOCUTENS, TO MpoTeKas No KOPOTKOMW NeT/e € MeHbWMUM
rMOpPaBANYECKUM CONPOTUBEHMEM TENIOHOCUTENb OTAACT
6onblue Tenna, yem B anunHHoun netne. CooTBeTCTBEHHO
KopoTKas neTns 6yaeT neperpeTa, AnvHHas 6yneT xonoa-
Hasl. UTo6bl n36exaTb 3TOro, pacxogoMepbl OrpaHNUYMBaKOT
NpOXofAHOe ceyeHme KOPOTKOM NETNN, a Ha ASIMHHOM rneTne
BbICTaBAAOT 6obluee NpoxoaHoe ceveHue. B ntore nonyuaem
pacnpegeneHune TernoHOCUTENs Mo BCEM MET/sM COrMacHo
pacyeTHbIM 3HAUYEHUAM U, COOTBETCTBEHHO, paBHOMEepHoe
pacnpegeneHuve TemMrnepaTypbl no eceM netnsam. [pu npa-
BW/IbHO BbIMNONHEHHOM 6afaHCUPOBKE NOMYYNUM OANHAKO-
BYIO TEMMepaTypy B 06paTHbIX KOHTYpax Ha BCex MeTnsax.
PacueTHble 3HaueHMs pacxoaa TennoHocuTens B NeTnax,
KOTOpble HeO6XOAMMO BbICTAaBUTb Ha pacxogoMepax,

Bbl MOXKETE MOJTYYMTb BbIMOMHUB pacyeT TenaoTexHuue-
CKUX XapakTepUCTMK BOASHOro TeM/I0ro nona B nporpaMme
Stahlmann PRO.

1. TMopatowmit konnextop 1" x 3/4”

2. O6patHbiii konnekTtop 1" x 3/4”

3. HacTtpoeuHbil knanaH ¢ pacxogoMepoMm — UCMosb3yeT-
cs Ana 6anaHCUPOBKU NeTesb MpU HaCTPOMKE CUCTEMbI

4. TepMocTaTuyecKkui KanaH — MaaBHO NepekpbiBaeT
MOTOK TEMJOHOCUTENS NOA BO3AENCTBUEM PYUKM

WY CepBOMNpUBOAa
CABOEHHbIV KPOHLUTENH AN KperieHWs KONIeKTOpoB
6. Bbixon konnektopos 3/4” pns nopknoueHus Tpy6.

o

OpuH KonnekTop MoxeT obecrneunTb TenIoHOCUTENEM
ot 2 0o 12 koHTypoOB.

KonnekTopbl pekoMeHayeTcs pasMeLaTbh Ha O4MHAKOBOM
paccTosHUM o Kaxgon netnn. OnTuManbHoe MecTo pas-
MEeLLEeHMA — LIeHTpP NMoMeLLeHMs.

MecTo pazmelueHns konnekTopa HeobxoamMmo noabupaTtb
TakuM 06pa3oM, uTobbl ero 66110 MakCUManbHO yoo6HO
MOHTUPOBaTb 1 OBCYXKMBATD.



[nsa Toro, uTo6bl BbICTaBMTb HeO6XOAMMOE 3HaUEHME NOTOKa Ha pacxogomepe (ot 0 ao 5 n/MuH),
AelcTBYylTe cneaylowmuM obpasom:

CHuMUTE KoNnavok

]

YcTaHOBUTE pacxoAoMep B 3aKpbiToe
MONIOXKEHNE MOBOPOTOM BepXHero
KOMbLA B HaMpaB/ieHUW, yKa3aHHOM
CTPEenKow Ha pUcyHke

OrtKpoiite pacxogoMep, MOBEpHYB
TO YKe KOJbLIO B MPOTUBOMONOXHOM
Harnpas/ieHUK, NPOBEpPbTE COOT-
BETCTBUE NHTEHCMBHOCTW NMOTOKA

TpebyeMoit BENMYMHE MO UHAUKATOPY
(KpacHbI/ NonAaBoK)

Buumanme: 8 3aKpbITOM MNOJIOXKEeHUMU
WHAUKaATOP NoKasbiBaeT Hy/1eBYylo
WHTE@HCUBHOCTb NOTOKA

3a|<pyT|ATe H/KHee CTONopHOe Konbuo

B HamnpaB/ieHUW, YKa3aHHOM Ha PUCYHKe,
[0 ynopa

BepHMTe KOnnavyok Ha MecTo

TepMocTaTMyeckne KnamaHbl TakXKe ABNAKOTCS HEOBXOAMMbIM 3/IEMEHTOM KOJIIeKTopa A5 BoAsHOro Tersioro nona. Hanu-
yre Nofob6HbIX KNanaHOB MO3BONSET KOHTPONMPOBATb TEMMEpPaTypy Mosa B aBTOMaTU4YeckoM pexkume. [lns sToro Heob-
XOAMMO B MOMeLLEeHNM YCTaHOBUTb TEPMOPErYNATOp, @ Ha BCE TEPMOCTaTUYECKME KarnaHbl Ha NeTAAX, YIOKEHHbIX B 9TOM
noMeLeHnn — TepMoCTaTUYECKME FOSIOBKM C CEPBOMPUBOAOM (CM. pUC. HUXKE):




CxeMa noaKNIOuUEHUS TEPMOro/IOBKM C CEpBONPUBOAOM K TEpMOpPErynsiTopaM NpousBOACTBa
00O «3aeop, CCT TlM» npueeneHa Huxe
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[artunk Hynb chasa
Temneparypbl 220B~

Ecnuv B nomeleHunn ynoxxeHs! Ase nnv 6onee netav, To BCe TEPMOrofIOBKM, yCTaHOB/IEHHbIE Ha HUX, MOAK/IOYAOTCS napan-
nenbHO K OfHOMY TePMOPErynsaTopy, yCTaHOB/IEHHOMY B 3TOM rnomelueHun. Bce anekTpuyeckme nopxntoueHns npons-
BOASATCSA B pacrasuHbix Kopobkax. [lo koMaHAe TepMoperynsaTopa TepMOro/ioBKM NMepeKpbiBatoT MOTOK TerNJoHOCUTeNs,
perynvpys TemrnepaTtypy B 4aHHOM NnoMmeLueHnn. TakuM o6pa3oM Bce NeTnv 3Toro noMelleHus byayT ynpaBnaTbCs C O4HOMO
TepMoperynaTopa v 6yayT UMeTb OAMHAKOBYIO TeMrepaTypy TernaoHocuTens. ABToMaTMyecKas peryimpoBKka C MOMOLLbIO
nporpaMMupyeMmbix TEpPMOCTATOB MO3BO/ISET NOALEPXKMBATL KOMDOPTHYIO TEMMEpaTypy UMEHHO B HY)KHbIN MPOMEXYTOK
BPEMEHM, Koraa XO351H JoMa 1 onyckaTb TeMMAepaTypy, KOrAa 4oMa HUKOTO HeT.

CMECUTE/IbHbIN Y3EN STAHLMANN

Ha3zHaueHune u cocTaB HacOCHO-CMECUTENbHOro y3na

TepMocTaTUyeckas ronoeka ¢ BbIHOC-
HbIM MOrPY>KHbIM AATYMKOM

TepMoMeTp Norpy>kHOM ANng UHAUKaLUK
TemMnepaTypbl TEMNOHOCUTENA Ha BbIXO-
[ie 13 0bpaTHoOro KonaekTopa
TepMoMeTp Norpy>kHOM ANng UHAUKaLUK
TemMnepaTypbl TEMNOHOCUTENS Ha BXOAE
B MOAAOLLMI KONNEKTOP

LLlapoBoit KpaH LMPKYASLMOHHOTO
Hacoca

KnanaH 6arinaca BTOpMYHOro KOHTYpa
(6anaHCMpPOBOYHDBIN KarnaH)

KnanaH 6arinaca nepBnYyHOro KOHTypa
MorpyskHOM paTunK TemMnepaTypbl Tep-
MOCTaTUYEeCKON rONOBKM

HakuaHble raikn gns nogcoeamHeHms
konnektopos G1”

KanunnapHas Tpybka TepMocTaTmye-
CKOW ro/IoBKM

barnacc

[MepenyckHow knanaH

n36bITOYHOrO AaBNEeHNS

[peHaxHbie KpaHbl

ABTOMaTMYECKMI BO3LYXOOTBOAUMK




HacocHo-cMecuTenbHbIN y3en npegHasHavyeH onga co3naHua 1 nogaepxkaHma Heo6XO,D,VIMODI TeMnepaTypbl TenaoHoCcUTeNAd
B CUCTeMe BOAAHOro Tensioro nona.

Kak npaBmno, K KOTNy NOAKNOYAETCH HECKOBKO CUCTEM, MOTPebNAIoWmMX ropadyio Bo4y — pagnaTopHas crcteMa oTonse-
HWsl, ropsiuee BOLOCHabeHWe, BeHTUAsLuMA. [lna Kaxaon cncteMsl Heo6xoAMM CBOM TeMnepaTypHbIi pexxuM. Hanpumep
ANA pPaaMaTOPHOro OTOMIeHUS HEOBXOAMMO UCMONb30BaTh TennoHocuTenb ¢ Temnepatypor 70-80 °C B To BpeMs Kak
BOASHOW TEN/IbIi MO ABNSETCA HU3KOTEMMEepaTypHOW cnucteMor otonsieHus. CornacHo HOPMaTUBHBIM LOKYMEHTaM TeM-
nepaTypa TenIOHOCUTENA B CUCTEMAaX BOASHOMO TeM0ro nona He gomkHa npesbiwaTb 55 °C. Y106bl CHM3UTL TeMnepaTypy
TEMNNIOHOCUTENS, MOCTYMNAIOLWEro 13 KOTNA, 40 HYXKHOTO 3HaYeHUs HeOBXOAMMO NMPUMEHSATb CMeCHTENbHbIE Y3/bl. TeMre-
paTypa nocTynalpoLen OT KOoT/ia ropsveil Bofbl CHUXKAeTCs A0 HEOBXOAMMOro YPOBHS 3a CYET NogMeca OCTbIBLUEN BOAb,
KOTOpas NoCcTyrnaeT U3 06paTHON NMMHUN BTOPUYHOTO KOHTYPa.

MpuHUUN paboTbl cMecuTenbHoro y3na Stahlmann

CMecuTenbHbIv y3en Stahlmann coctouT 13 aByx Yactent —
HernocpeAcTBEHHO HACOCHO-CMEeCUTeNbHOW YacTu 1 Balna-

B moAaowmnm ca C MepenyckHbIM K/anaHoM U36bITOYHOrO AaBNeHMs.

KonnekTop
Kak cnefyeT U3 HasBaHUA, HACOCHO-CMeCUuTe/lbHada YacTb
* COCTOUT U3 UMPKYNALMOHHOIoO HaCoCa N TpexxoaoBoro
cMecuTenbHoro KnanaHa. Hacoc HeO6XO,D,VIM onga ocyuiecT-
B/IEHWNSI MOCTOSAHHOM LUMPKYyNnaunm TenJIOHOCUTENSA B KOHTY-
pax Tennoro nona.

PerynupoBsaHue TeMrepaTypbl TEMNOHOCHUTENS OCYLLEeCT-
BNSIETCH TPEXXOAO0BbIM KanaHoM (1), ycTaHOBAEHHbIM Ha
BXOAE CMECUTENbHOIO Y3/1a Ha JIMHUM NOAaYM TeNIoHOCU-

3 Tens OT KOTNa U yrpaB/isieMbiM TEPMOCTaTUUECKOM FooB-

; UMPKYNALMOHHbIA Hacoc KO C BbIHOCHbIM MOFPY)KHbIM AaTUNKOM (4), KOTOpas BXOAUT
.. e B KOMMIEKT CMecuTeNbHoro y3na. [laHHasi TepMoronoska

| MOCTOSIHHO KOHTPONIMPYET TeMNepaTypy TeNNOHOCUTENS,

| KOTOPbI MOCTYMaeT B KOHTYPbl BOASHOMO TEMIOro nosna

1 OTKPbIBAaET/3aKPblBaeT TPEXXOLOBOW K/lanaH, yrpasnss
TakunM 06pa3oM MOCTYM/IEHNEM FOPSYEro TennoHOCUTeNs
OT KOT/Na U OCTbIBLIErO TEMIOHOCUTENS U3 OBPATHOMN INHWN.

BanaHcupoBouHbIf kKnanaH (3) 3apaeT cooTHoLWweHMe
* TensIoOHOCUTEN S, KOTOPbI MOCTYMNaeT U3 obpaTHOM IMHUK

BTOPUYHOIO KOHTYpa HaMpsMYyto B MOAAMOLWMIA KONNEKTOP,
oT o6paTHoro MWHYS TPEXXOLOBOW KNanaH.

KonnekKTtopa
Tak Kak cMelleHVe TenioHocuTens npouvucxoaunT npwm nNo-

CTOAHHOM NoaMece XOI'IO,EI,HOVI BOAObI N3 06paTHOFO KOHTYpa
yepes 6aﬂaHCMpOBOquIVI I(ﬂal'laH,TeI'lﬂbIl‘/'l non HMKor4a
He neperpeeTcqd.

3-X X0[10BOM CMecuTeNbHbIN KnanaH

barinac nepeuyHoro KoHTypa

BanaHcupoBouHbI KnanaH

[MorpyskHOM faTuMK TeMnepaTypbl TEPMOCTaTUYECKON
TepPMOronoBKM

OT KOTna B KOTEen

AwN



bannac Stahlmann

barnac Stahlmann Heo6xoaum B Lensx 6esonacHocTy. OH NpefoTBpalLaeT BbIXOL,

13 CTPOS LMPKYIALMOHHOIO HacOCa, KOraa BCe OTOMUTENbHbIE KOHTYPbI TEMI0ro nona
nepekpbiTbl. [peactaBuM cnTyaumio, KOraa 3a OKHOM MPUTPEsNIo COMHLE U TeMrepaTypa
B MOMelleHusax nogHsanach. B atom cnyuae tepMoperynatopbl noganyT koMaHay

Ha TepMOTO/IOBKM C CEPBOMNPUBOLOM Ha NepeKkpbiTUe NOToKa B KOHTypax. Ecnm nepe-
KPbITbl BCE KOHTYPbI, TEM/IOHOCUTE b MepecTaeT LMPKY/IMPOBaTb B CUCTEME U HACOC
HauMHaeT paboTaTb «Ha CyXyto», MOAHMMas AaB/eHMe B CUCTEME BOASHOIO TEMNIoro
nona. PaboTas B TaKoM pexxnMe, HaCOC o4eHb HbICTPO BbIAET U3 cTposd. YTobbl 3Toro

He Mpoun30LWo, HEO6XOAMMO HaCTPOUTb NepenyCcKHOM KanaH Gannaca Ha faBreHue,
kotopoe Ha 10% Huke MakCKMManbHOro faBneHUs, KOTOPOE MOXET Pa3BUTb LIMPKYis-
uMoHHbIN Hacoc. Hanpumep Hacoc NO 25/6 cnocobeH pa3eBuTb gaBreHue B cucTeMe,
pagHoe 0.6 6ap. CooTBeTCTBEHHO Ha NepenyckHOM KarnaHe 6alnaca Heo6xoaMMO Bbl-
ctaeuTb 0.55 6ap. Toraa npu paboTe «Ha cyxyto», Mpu NpeBbILEHUN LAaBIeHUS B CUCTEME
Ha BbicTaBneHHble 0.55 6ap oTkpoeTca nepenyckHon knanaH 6arinaca v TenjaoHoOCUTeNb
CTaHeT UMPKYIMPOBAaTb MO 3aMKHYTOMY KOHTYpPY KosiekTopa Yepes 6annac. Kak Tonbko
OAMH N3 KOHTYPOB OTKPOETCS, MepernyckHOWN KnaraH 3aKpblBaeTcs U TEeNI0HOCUTENb
HauYMHAET LUMPKYIMPOBaTh Yepes 3TOT KOHTYpP. CTOUT OTMETUTb, UTO MOKa nepenyckHom
KNaraH 3aKkpbIT, MOTOK TernaoHocuTens yepes 6arinac pasen 0.

MpuHUun paboTbl cMecuTenbHoro y3na u konnektopa Stahlma

LinpkynaumorHbin Hacoc 1 obecrnieunBaeT LMPKYNSLMIO TEMOHOCUTENS Yepes neTau Tennoro nona. [pu octoiBaHumM Te-
MJIOHOCUTENS HMXKE HACTPOEYHOM TeMMepaTypbl TEPMOrONIOBKM 2, CMecuTesbHbIM KnanaH 3 oTkpbiBaeTcs U obecrnednsaer-
Csl NOAMUTKA BTOPUYHOTO KOHTYpa TEM/IOHOCUTENEM U3 MEPBUYHOIO KOHTYpPa C MOAMECOM TEM/IOHOCUTENS 13 MOAAIOLLLErO
KONNeKTopa BTOPUYHOIO KOHTYpa.

13



PACMPEAE/TUTEJIbHbIE LUKA®bl STAHLMANN

HacocHo-cMecuTenbHbIn y3en 1 KONNeKTopbl AonyCKaeTcs pa3dMellaTb B CrielnasibHbIX pacnpenesnTesibHbiX LIJKadJaX,
KOTOpbie 6biBaloOT HakagHbIMU UK BCTpanBaeMbIMW.

[nsa kaxgoro Tvna wkados ecTb ceMb MoaNdUKaLMIA, KOTOPbIe OTIMYAKOTCS WUPUHOW. YeM 6osblue neTens Tenaoro nona,
TeM 6o/iblue BbIXOAOB UCMO/b3yeTCsl Ha KoekTope, TeM 6onee Wnpokun wkad Heobxoammo Bbi6Mpath. TouHas Mogenb

wkada, KOTopas MOAXOANT AN KOHKPETHOWM KOHGUIrypaLmmn TENIoro noy
Mbl Stahlmann Pro.

OEMIPEPHASA JIEHTA

OcHoBHOe Ha3HaueHue ﬂ,eMI‘I(bepHOl‘/’l JIeHTbl — KOMMeHcauusa TMHENHOoro pacwmpeHunsa LLIEMEHTHOM CTAXKKW BOAAHOTO
TEenjaoro nosa rpu ee Harpeese N Kak cneacteve, npenoTepalleHne ee pactpeckmBaHus. KpOMe TOro ,u,eMncbepHaﬂ NneHTa
obecrieunBaeT 3alUTY OT TenJIoBbIX NMNOTepb Yepe3 CTeHbl 30aHNA, @ TaK )Ke aKyCTUYEeCKYHO pa3BA3KY LLEMEHTHOM CTAXKW
N CTeH 30aHuA.

MaTepuvan neHTbl — BCMEHEHHDbIN MONNSTUIEH C KNIEEBbIM C/TIOEM B BUAE MONOCHI MO LEHTPY /IEHTbI U MOMNSTUIEHOBbIM
dapTyKoM.

Pazmepbl aeMndepHoit neHTbl Stahlmann:

—anvHa—15m™
— wupuHa — 120 MM

— TonwyHa — 8 MM

JleHTa HaknenBaeTca Ha HVKHIOK YacTb BbIPOBHEHHOM
M OTWITYKaTypeHHoW cTeHbl. Kneat neHTy no Bcemy nepu-
MeTpy MOMELLEHWS, CI/IOLWHbIM MOJIOTHOM, 6€3 MPOMYCKOB.

LemndepHas nenta Stahlmann nmeet dapTyk 13 nonms-
TUIEHOW MIEHKM, KOTOPbIV YKNaAblBa€TCS CBEPXY Tersio-
n3onaumoHHoro Mata. [aHHbin dapTyk npefoTepallaeT
roragaHune 6eToHa Mexxay TernJon3onsLMOHHbIM MaTOM
1 aeMndepHoOM NeHTON Npu 3anuBe cTsHXKkn. Kneesor cnom
neHTbl obecrneymBaeT HagexHyto dukcaumto nenHTol. [ocne

Rty yKNaaKky GUHUILHOTO MOKPbITUA OCTAaTKM JIEHTbl 0Bpe3atoTCs.




TEMNNTOU3ONTALNOHHDBIE MATDbI

TeI'II'IOVI30}'IFILJ,VIﬂ ABNgeTCd OAHUM U3 IMIaBHbIX 21eMEHTOB BOAAHbIX TEM/1blX MOJIOB.

E€ ocHoBHOE Ha3HaueHMe — HanpaBuUTb TEMN10BOM MOTOK OT pr6 TenJioro noJsa Beepx, MUHUMU3NPYA Ternsionotepu
Ha HarpesB HMXKHEero nepexkpbiTus. Bbl60p TeNIon3oNaUNn BIUAET Ha TaKUe XapaKTeEPUCTUKU TENJIOro nosa, Kak Hecyliasa
CI'IOCO6HOCTb, TennoBasg MOWHOCTb N 3KOHOMUNYHOCTbD.

Ha ceroaHswWwHNA feHb 04HMM 13 NyYLINX NPeaioXXeH Ha POCCUIMCKOM pbiHKE ABAAIOTCS MaThbl ¢ dpukcaTopamu Stahlmann.

OHM NpOV3BOASTCS M3 NIOTHOFO NeHononmcTupona (nnotHocTb 30 Kr/M®) 1 UMEIOT MOKPbITUE M3 )KECTKOro MONMCTUPONa
TonwmHown ot 0,6 o 1,0 Mm.

MonucTnponbHoe NoKpbITUE NpefoTBpaLLaeT nonagaHue
6eTOHa 1 Bary CTSHKKU B TEMNION3ONALLMOHHbIE MaTbl,

UTO MO3BONAET U36EXKaTb PaspyLLEHNS TEMIOU3ONALMOH-
Horo cnos. KpoMe aToro, faHHOE MOKpbITUE HE CMUHAETCS
npu xoabbe No HeMy U HaAEXHO 3almaeT Tpyby Bo BpeMs
MOHTaXa U 3a/IMBKM CTHKKU.

Ha noBepxHocTu MaTOB 0ThOpPMOBaHbI Tak Ha3biBaeMble
606bILWKM ¢ PUKCaTopaMu, KOTopble obecrneymBatoT yaob-
HYIO 1 paBHOMEPHYIO YKIaAKy Tpy6bl.

Martbi Stahlmann yknagpiBatoTcs BHax/1ecT, ¢ O4HOBPEMEH-
HOW dUKcaLmeln Kpas MaToOB MO MPUHLIMMY KKHOMOYHOTO
3aMKa», YTO NMPefOTBPALLAET UX CMeLLeHne Npuy yKiaake
rpetowen Tpybbl. KpoMe aToro, yknaaka MaToB BHaXECT
npefoTBpaLLaeT BO3HUKHOBEHME MOCTUKOB XO04a Mpu
3a/IMBKE CTSHKKMU.

Yknapka maroe Stahlmann npouseoauTcs no cnepyioweii cxeme:

MaTbl ¢ dukcaumen Stahlmann HemndepHas nenta Stahlmann

Cnepyet 06paTuTb BHUMaHMWE, YTO TEMIOU3ONALMOHHbIE MaTbl YK/I3AbIBalOTCA MO BCEW Niolwaam nona oborpeBaemMoro no-
MeLleHNs He3aBUCUMO OT Toro, ByAyT N1 yKNaAblBaTbCs TPY6bl TEMIOrO Mona No BCel NIoWaan Uan HeT. 9To obecrneynBaeTt
OAHOPOAHOCTb CTPYKTYpPbI Moa (MOMYyYnM KMIaBAOLLYHO» CTSXKKY MO BCEW MIOLWaam), a CiefoBaTeslbHO, ero MPOYHOCTb

N HaJEXHOCTb.



TPYbbl BOAAHOIO TEMJ/ZIOIO NMNOJIA

[.ns HanonbHOro oToneHMs Mbl PeKOMeHAYEeM UCMOosb-
30BaTb OTOMOKEHHbIE rodpupoBaHHbie Tpybbl Stahlmann
13 HepycaBetower ctanm SS304 15 aA.

Tpy6a Stahlmann ngeanbHo NoaxoauT Ans CUCTEM BOAAHDBIX
TennbIX MONOB 1 06NafaeT CneayoWMMN MPenMyLLECTBaMU:

Bbicokas addexTnBHOCTb- KO3PPULIMEHT Tennonpo-
BogHoctun =17 B1/M*K, TennooTanava no cpaBHeHMo
¢ nnacTukoBbiMun Tpy6amu Ha 20% Bbilwe

Jlerko pexeTca U rHeTcd, YTo obecrneunBaeT nerkunmn
MOHTaXX.

OToxokeHHas Tpyba MMeeT MOBbILWEHHYIO NNacTUYHOCTb
M rMBKOCTb, @ TaKkXKe GOJIbLION 3anac MPOYHOCTM Npu
MHOFOKPaTHOM CrubaHum.

HenpessonaeHHas rubkocTb — LOMYCTUMbIN paauyc
n3rnba — 2 BHeWHNx anameTpa. [laeT BO3MOXKHOCTb
NpOKAaAKM TPAcC CO CMOXHOM reoMeTpuen, HepoCTu-
XKMMOW AS1f APYr1X TUMOB Tpyb6.

[pw n3rnbax He HapyLlaeTcs NPOXOAHOE CeyeHue,
He 06pa3yrTCa MUKPOTPELLMHbI U HE BO3HMKaeT Mexa-
HUYecKoe HamnpskeHue MeTanna.

HyneBaﬂ KncnopopgHasa npoHULUaeMocCTb

OrtcyTcTBME NPOMEXYTOUHbIX COEAUHEHUN B CTSKKE —
6yxTbl 100 M 1 200 M Nno3BonstoT yKNaapiBaTb NETAU
HY>XHOW AJIMHbI 6€3 eIMHOro CTbiKa

KoppozunoHHas cTolikocTb — obycnaBnveaeTcs
MaTepuanom Tpy6bi

BHyTpeHHss noBepxHoCTb Tpyb He moaBepyKeHa
3apacTaHUIo 33 CYET UCMOIb30BaHMS MONMPOBAHHOW NEH-
Tbl U3 HEPYKABEIOLLLEN CTanu U TypOyNeHTHOCTM NOTOKa.

He 6ouTcsa pasmoposku

KoaddpuumeHT nuHenHoro paclumpeHms npu Harpese
1o 50 °C B 20 pa3 meHbLe, yem y Tpy6 PEX!

HapexxHocTb. MarotoeneHa B Poccun Ha nponssoacTee
OKB «lamma» (BxoamT B [K «CCT») Ha coBpeMeHHOM
060pyLOBaHMM C yHETOM MEXAYHAaPOAHbIX OTPacieBbiX
CTaHOapTOB

[na MmoHTaxka He TpebyeTcs 3aKyrka creumanbHoro
WNHCTPYMEHTa

[MoXxmM3HeHHas rapaHT1s Ha BeCb CPOK Cy>XK6bl TPYObI
(He MeHee 30 net!)




YKNTAOKA TPYBb BOAAHOIO TEMNJ1IOTO

Yknagka HarpeBaTe/ibHoW Tpy6bl BOASAHOrO
TEensoro rnosa He TpebyeT cneLmanbHbIX
MHCcTpyMeHTOB. pu ncnonb3oBaHUn MaToB
¢ dpukcatopamum Stahlmann Tpy6a npocto
duKenpyeTca Mexay 606bIWKaMm MaTa npu
HaXKaTUW Ha HEE CBepXY.

EcTb HeckonbKo npaBun, NpUAEpPKMBasCb KOTOPbIX Bbl CMOXKETE NPOU3BECTU FPAMOTHYIO YKNaAKY Tpy6bi:

Yinagbisante Tpyby ¢ warom ot 100 MM go 250 mMM. (Mpu pacueTe BoasHoro Tennoro nona B nporpamme Stahlmann Pro
Wwar yK1agKu paccumTbiBaeT aBTOMaTMUYECKN B 3aBUCMMOCTU OT TUMa noMmetueHuns). Yknaaka c warom meHee 100mMMm Heve-
necoobpasHa, T.K. BeAeT K MOoBbILUEHHOMY pacxody Tpybbl, B TO BpeMs Kak MpMpocTa TeN0BOro NoToKa Bbl HE MosyunTe.
Kpome 3Toro, uactb Tenna 13 nogatowen Tpybbl ByaeT pacxofoBaThca Ha Harpes obpaTHol Tpy6bl. Mpu yknaake

e ¢ warom cebiwe 250 MM BO3MOXKHO MosiBlIeHMe «KTeMrepaTypHOM 3e6pbl», KOraa pacrpegeneHve TeMnepaTtypbl no
NMOBEPXHOCTM Mosa HepaBHOMEPHO.

Tpy6bl TennoBbix NeTenb yknaapiBatotcsa He 6mke 150 MM oT cTeH

MakcrManbHas oavHa NeTnyM BOAAHOrO TENIoro rnosa He gomkHa npesbiwaTs 80 M. MpuMeHeHne netenb 6onbwent onuv-
Hbl MPUBEAET K BbICOKUM MMAPABINYECKUM MOTEPAM, HACOC CUCTEMbI HE CMOXET MpoKayaTb TEMIOHOCUTENb C HEOHBXO-
AVMOW And NoanepyKaHus 3a4aHHOM TeMnepaTypbl CKOPOCTbIO.

MeTnun Tennoro nona yknaaplBaoTcs O4HUM OTpe3KoM, 6e3 cTbikoB. [11s 3Toro BbinyckatoTca Tpy6bl, NpegHasHaveHHble
cneumanbHo gns BoasHoro tennoro nona, anvHon 100 1 200 m.

Ha MNpaKTUKe NCNoNb3YyrOTCA ABa OCHOBHbIX BUAA YKNaAKWN HarpeBaTe/ibHbIX NeTesib: KyIUTKa» 1N «3MenKa.
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a2 alaYalaYaYa «3MenkKa»

[Mpu yknanke netnun «3menkom» Hanbonblas TemrnepaTtypa
TErnoHOCUTENS B CaMOM Hauasne neTnu, ganee, no Mepe
yhaneHus TemMnepatypa nagaer. [loatomy, kak npasuno,
pacKk/iagplBaTh NMETIO HAYMHAKOT OT CaMOM XOTOAHOWM
BHewWwHel cTeHbl. [1pn TakoM cnocobe packnagky y KOHTypa
nosyyaeTcs HepaBHOMEpHOe pacripefenieHve TeMnepary-
pbl o Bcent naowaau. [JaHHbii cnocob packnagku noaxo-
VT AN BbITAHYTbIX MOMELLEHWNA, HarpuUMep A8 BbITAHYTbIX
KOPUAOPOB, FAe KY/IUTKOWY» YNOXKUTb NETO He NpeacTas-
NAETCH BO3MOXKHbIM.

r N\ «YnuTtka»

( w [Mpwn yknagke netenb «ynuTKom» Tpybbl Mogaum n obpatkum
YepenytoTcs, UTO MPUBOANT K paBHOMEPHOMY pacrnpegerne-
e HUIO TeMMepaTypbl MO NAOLAAM AaHHOTO KOHTYpa.

Ha npakTuke Hanbonee pacrnipocTpaHeH cnocob yknagku
KYUTKOMY , T.K. UMEET Maccy NpenMyLLecTB nepes «3Mei-
KoW». DTO y)ke ynomsHyToe 6onee paBHOMepHOe pacrpe-
LeneHve TeMnepaTypbl, a Takke 3TOT cnocob 6onee NnpocT
B MOHTaXe, T.K. Tpybbl yknaabiatoTca ¢ narmbom s 90°,

B TO BpeMs KaK Nnpwu yKknaake «3Menkon» Tpybbl ykiaabisa-
toTca ¢ yrnom 180°. MoaToMy ruapaenmMyeckoe conpoTue-
\\ — NeHme KOHTYPa, YIOKEHHOTO KYNUTKOM» MeHbllue 1 TpebyeT
. J MeHbLUEeM MOLHOCTU LIMPKY/IALMOHHOIO Hacoca.

)

[psambie 1 06paTHbie TpyHbI NeTENb BOASHOrO TEM/IOro MoJ/a MNOAK/OUYAKTCSA K KOMEKTOPY, KOTOPbIN yCTaHaB/IMBaeTcs
B pacrnpeaenuTenbHbi wkad. g onTuManbHoro pacxona Tpy6bl pacnpenenutenbHbin wikad uenecoobpasHee Bcero pas-
MelLLaTb Kak MOXHO BmdKe K LLeHTpasibHOM YacTu AoMa.




YKTAOKA TPYB BOAAHOIO TEMNJ1IOTO

LleMeHTHas cTsXXKa Npy HarpeBaHWUU UCTbITbIBAET SIMHENHbIE paclumMpeHus. [na ux koMneHcaumm, n Kak cneacteue, npe-
[LOTBpPALLEHWS ee pacTpecKUBaHWA, UCMONb3yeTcs aeMrndepHas neHTa, KoTopas MPoKIaAblBaeTCs Mo nepruMeTpy nomelle-
Hus. Ho ecnn nomewerne nmeet nnowaap 6onee 40 M? unu anvHa ogHON M3 CTeH NoMelleHus npesbiwaeT 8 M (BbITAHYTOE
roMelleHue), Heo6XoaMMO ycTpamneaTh AedOpMaLMOHHbIE WBbl. B 4acTHbIX OMax noMelleHns pefko UMeLoT NaoLwaib
6onble 40 M?, No3TOMy AedOpMaLMOHHbIE WBbI AENAlOT B ABEPHbIX NPOeMax, Ha Moporax.

A\
[oe]
X

Cxema opraHusauuvu Aetbopnauuouuoro wBa

[edopmMaumoHHbIi wWoBs npeacrasnseT cobor MOnocy U3 31acTMYHOro MaTepuana TonwmHon He meHee 10 mm. B npogaxe
MOXXHO HalTW rOTOBbIE K MOHTa)y BapmaHTbl AedOpPMaLMOHHBIX LWBOB, HO, Kak MPaBU/IO, OHWN MMEIOT BbICOKYIO LieHy. Yalue
BCero B KayecTse AedOopMaLMOHHbIX WBOB UCMONb3YIOT Ase aeMrdepHbie neHTbl Stahlmann, koTopbie ckneeHbl opyr ¢ opy-
rOM K/IeMKNUMU CTOPOHAMM, HO He MO BCeW BbICOTE - CHWU3Y ocTaBnsatoT okono 10 MM, Ha KOTopble 3TOT AeMrdepHbI WoB
KNenTCs K OCHOBaHMIO.

OH fonKeH NpoXoaUTb MO BCEN BbICOTE U LWUMPUHE CTSKKU. Tpy6Bbl, KOTOPbIE NepeceKatloT AaHHbIN WOB, AO/MKHbI BbITh MPo-
NIOKEHbI B M1aCTUKOBbIX rMnb3ax. Hanpumep ana rodpuposaHHol Tpy6bl Stahlmann 15A ans sTux uenemn MoXKHo Mcnosb-
30BaTb MNNacTUKOBYIO roppupoBaHHyto Tpyby AnamMeTpos 25 MM Ansg npoknagku kabens.
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3ANO/THEHME KOHTYPOB TEMJ10IO
MONTA TEMNM/TOHOCUTEJIEM

ﬂepe.u, 3anyCcKoM BOAAHOrO Tennoro nosna HeO6X0,D,VIMO 3anoNHNTb BCe KOHTYpPbI TEM/IOHOCUTENNEM. B kauecTBe TennoHocuTens
AonycKaeTca NpUMeHATb BOAY nméo BOAHO-TNINKO/1IEBblE CMeCU.

3anonHanTe CUCTEMY YNCTbIM TEMIOHOCUTENIEM, CBOBOAHbBIM OT NMpUMeceit U 3arpsasHeHni!

[MpoBepbTe okpykatoLyto TeMrepaTypy rnepes 3anonHerHueM. Ecnum temnepatypa Huke +6 °C, 3anonHaTb cucteMy He crie-

LyeT, eCNn TONIbKO OHa He ByfeT 3anyleHa HeEMeA1eHHO, AN NpefoXpaHeHUs Tpy6 OT 3aMOpaXKMBaHUS.

Onepaumu Mo 3anofHeHWIo LOMKHbI MPOU3BOAMTLCS NMOC/NEA0BATENbHO, OTAE/bHO A/ KXKAOro KOHTYpa (MeTnu) nona.

3aKkponTe oTceuHble LWapoBble KPaHbl, €C/IY OHW YCTaHOBJIEHbI, U:

1. MNpucoenmnHuTe Tpyby, UCMONb3yEMYIO A1 3aMOHEHMS, K ADEHAKHOMY KpaHy, yCTaHOBIEHHOMY Ha 06paTHOM KO/NEKTOpE;

2. T[NopcoenmHute K ApeHaXHOMY KpaHy, yCTaHOB/IEHHOMY Ha MOAAIOLLEM KOJIeKTOpe, Pe3UHOBYIO TPY6KY, UToBbl MMETb
BO3MOXXHOCTb BbIMYCKaTb BOAY, BbITEKAIOLLYIO BO BPEMS 3aMO/IHEHNS CUCTEMb;

3. 3akpoliTe aBTOMaTUYeCKMe BO3AYXOOTBOAUMKMA,

4. 3abnokupynTe BCce KOHTYpPbl KpOME 3arMosIHAEMOro, NepeKpbiB TEPMOCTaTUYECKME N HACTPOEYHbIe KanaHbl Ha mojato-
weM 1 06paTHOM KONINEKTOPaXx;

5. HauHuTte onepauumto no 3anonHeHUIO KOHTYpa TEMIOHOCUTENEM;
OcTtaHoBUTe 3aMoNHEHNE Kak TONbKO U3 BbIMYCKHOW TPyGbl HAUHET BbITEKaTb BOAA 6e3 My3bipbKOB BO34YXa;

7. Korpa KoHTyp 3anonHuTCs, 3a6/10KNPYITE ero, mepeKkpbiB TEPMOCTAaTUYECKME U HACTPOEYHbIE K/laraHbl, 3aTeM OTKPOW-
Te CreayoWwmnin KOHTYP, MOAMAEXALMIN 3aNONHEHUIO.

[MoBTOopuTe Warn 4-6 s BCex 3anonHAeMbIX KOHTYPOB. B KOHLe onepaumnii mo 3ano/HeHnIo OTKPOMTE OTCEYHbIE Wapo-
Bble KpaHbl U 3aKpONTe APEHaXHbIe KpaHbI.

OMPECCOBKA

OI'IPECCOBI(B nponsBoanTCAa HenocpeacTBeHHO nepen 3anMBKOM Ll,eMeHTHOIZ CTSOKKWM C LLeJIbIO KOHTPONA OTCYTCTBUA
rnpoTeyvyeKk TeNn/IOHOCUTENA B KOHTYpax Tensioro nona. K Ha4yany onpeccoBKU AO/MHKeH 6bITb CMOHTUMPOBAaH pacrnpeaennTenb-
HbIN uu(ad), B HEro yCTaHOBJIEH KONNIEKTOP, a K KONNIEKTOPY NOAK/TFOYEHbI pr6b| HarpeBaTe/ibHbIX KOHTYPOB, 3arnoJ/iHeHHblIe
TennoHocuTeneM.

,D,I'Iﬂ onpeccoBkn HeO6XO,EI,I/IMO noaaTb B CUCTEMY OMNMpecCoOBOYHbIM HAaCOCOM AaBrieHne 6 6ap M OCTaBUTb Ha 1 CYyTKW. Ecnun
AaBneHme oCtanoCb HeU3MEHHbIM, TN N3SMEHUNOCb HE CU/TbHO (He 6onee 10%), MNCrbiTaHNE CHNTaeM ycnewHbiM. Mocne
3TOoro pr6b| MOXXHO 3a/IMBaTb CTSXKKOM.

TPEBOBAHUA K CTAXKKE

Cradkka SiBNfeTcs OAHMM U3 OCHOBHbIX KOMMOHEHTOB BOASIHOMO TEMJIOrO Moa, T.K. IBNAETCS HECYLUMM U pacripeaensowmm
Harpysky v Terno cnoem. Crsdkka gomkHa cootseTcTBoBaTh TpebosaHuam CIM29.13330.2011 u CHwul 3.04.01-87. TonwmHa
CTKKU Hag, Tpy6on fomkHa 6biTb He MeHee 30 MM.

Yawe Bcero ncnonbsyeTcs LLeMEHTHO-NecyaHast CTSHKKa, HO €€ PeKOMEH/YeTCs MCMOo/b30BaTh CO creLmanbHon Lo6aBkon —
NNacTUdUKaTOPOM, yyudLIaloLWe TENNONPOBOAHOCTb U MAACTUYHOCTD CTAKKM, @ TAKKe YBENNUMBAIOLLEN MPOYHOCTD
CTSXKKM Ha pacTskeHue. TakuM 06pasoM, Ans CTSKKN BOASHOTO TEMIOro Nosa, KOTOPbI UCMbITbIBAET MOCTOAHHbIE LIMK/Ib
oxnaxaeHus/Harpeea faHHas fnobaBka obszaTesbHa.

KpOMe TOro, npyMeHeHue I'II'IaCTVId)I/IKaTOpa no3BondeT yMeHbWNTb KONNYeCTBO BOAbI, HeO6XO,D,MMOl)'I npu samewiMBaHnn
CTSOKKWN, U3-3a Yero yMeHbLlaeTCsa NOPUCTOCTb CTAXKU nocne eé 3aTBepaeBaHuns. Bnarop.apﬂ 3TOMY, CTsXKKa OonNTUMasbHO
MOKpblBaeT MOBEPXHOCTb pr6b| He OCTaBNdd NYCTOT C BO34YXOM, KOTOpble yXyAllatlo nepenavy Tenna.

He nonyckaeTcs nob6aBneHne B LeMeHTHbIe pacTBOpPbI, KOTOpblie 6yAyT UMeTb KOHTaKT ¢ Tpy6oii U3 Hep)KaBelo-
we cTanu, conu, ConeBbiX pacCTBOPOB U/IM UHBIX XMMUYECKUX COeANHEHUI, arpecCUBHDIX K Hep)XaBelolel cTanu.

3anunBaTb CTAKKY CneayeT Npu TemnepaTtype B noMeweHun He Hke + 5 °C. Crakika 4omkHa HaxoAMTbCs Mo CNOeM BOAO-
yAepXKMBAKOLLEro MaTepuana B TedeHne 7 gHel nocne 3avMBKU U 3almiieHa OT CKBO3HSAKOB AJ/18 UCK/oYeHMs e€ pacTpe-
CKMUBaHUS.

BpeMﬂ MONIHOTIO 3aTBepAeBaHUA CTAXKKN, MOC/Ie KOTOPOro MOXXHO BK/1KOYaTb Tennbin non, cCoCTtaBngdeT He MeHee 28 CYTOK.
YCKOpﬂTb 3aTBepaeBaHne CTAXKKU, BK/1KoYada Tennbin non, HeponycTtuMo.
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BBO/A B SKCIMN/TYATAUUIO CUCTEM

BOOAHOIO TEMNAOIO NMOJIA

BBOA B 3KCNNyaTauuno npomsBoAUTCA B CriegyroweM nopagke:

1.

HAMNOJ1bHbIE MOKPbITUA

3anonHeHne cncTeMbl TEMNIOHOCUTENEM U yAaneHue Bo3ayxa
(CM. n. «3anonHeHue KOHTYpPOB Tennoro nosna TeI'IJ'IOHOCMTeJ'IEM»)

lMpoBeaeHWe rmapaBanyecknx ncrbitaHnm (cM. n. «OnpeccoBka»)

3anonHeHve TennoHocuTeneM noparouiero n 06paTHOI’0 KonnekTopa. ,D.J'Iﬂ 3TOro NnepekpbiBatOTCA BCe K/lanaHbl neTenb
Tennoro nosia  OTKPbIBakOTCA 3afoOpHble WapoBble KpaHbl, yCTaHOBNEHHbIe nepea nogatowmMm 1 06paTHbIM KONneKkTo-
pamMun. [Nocne 3anonHeHus KonnekTtopa TenJioHocuTenem HeO6XO.CI.VIMO YAannUTb U3 HEro BO3a4yxX. ,D.J'Iﬂ 3TUX Lenewn HYX-
HO NCMNO/1b30BaTb BO34YyXOOTBOAYUKN, YCTAHOB/IEHHbIE Ha TOPLLAX KONJIEKTOPOB Stahlmann. B MHOrosTaHbIX 3[aHNAX
yhaneHune Bo3gyxa HeO6XO.D.MMO Ha4YNHaTb N3 KONTEKTOPOB, PaCrfoIOXXeHHbIX B moaBane.

,El,anee BCe KOHTYpbl CHOBa OTKPbIBaOTCA U NpoBepsAaeTCcd, OCTasiCa /I B HUX BO34YyX. Ecnn BO34YyX OCTasncs, HEO6XO,EI,VI'
MO NMOBTOPWUTb Ornepauunio No 3ano/IHEHNK KOHTYPOB 3aHOBO.

[Mpw 3anycke cncrtemsl pabouee fasneHue, kak npaeuno, coctaenset 0.5-1.5 6ap. BkiouaeTca umpkynaumoHHbIn
HaCcoC CUCTEMbI 1 3aMyCcKaeTca KoTes, fafiee OTKPbIBAETCS OAUH HarpesaTesbHbIl KOHTYp. Heobxoammo nobutbes
ero nonHoro o6essosaylmeanus. [pu asToM TeMnepaTypa HauHeT MeasieHHo pacTu. [ocne Toro, Kak MepBbli KOHTYP
6bI1 NpOKayaH, 3aKpbIBaE€M K/araHbl MEPBOro KOHTYpPa, OTKPbIBAEM K/anaHbl C/efytolero KOHTypa. Takum o6pa3om
NMpOKaYNBaLOTCS BCE METIN HarpeBaTeNbHbIX KOHTYPOB. DTO He BbICTPbIN MPOLECC, OH MOXET 3aHATb HECKONBKO AHEN,
0CcO6eHHO AN9 ANNHHBIX KOHTYPOB.

BanaHcupoBka KOHTYpOB. 3HaueHUs NOToKa TEMIOHOCUTESNS Yepe3 KOHTYpPbl HEO6XOAMMO B3ATb B MpOrpaMMe pacyeTa
Stahlmann Pro. [laHHble 3HaueHMs yCTaHaBIMBAOTCSA Ha pacXO40oMepax NMoatoLero KoinekTopa.

B kauectse I'IOKprTMl‘/II Ana CUCTeM BOOAAHOIO TenNoro nosia MoryT NpUMeHAaTbCa criefyoume Mmatepuanbl:

[JepeBsiHHble NoKkpbITMA (NapKeT,
[lepeBsiHHble JOCKM)

Namunat KoBposblie nokpbiTus MonumepHbie NokpbITUSA



Ba)I(HO, 4TOBbI MaTepuan NoKpbITUA UMeN XapakKTepUCTUKU, B TOM HUCNe U CaHUTapHO-TUrmeHmn4yeckune, nos3sosgoume npu-
MEeHATb ero B CMcteMax Tensaoro nona. HaanMep He BCe B1Abl MapKeToB U AepeBAHHbIX I'IOI(prTVIpI BO3MOXXHO NMPUMEHSATb
B 3TUX CNCTEMaX, TaK KaKk MaKCMalribHada TeMnepaTypa nona Ang asTux MmatepmanoB COCTaBndeT 26-27 °C.

Y10 KacaeTcs KOBPOBbIX MOKPbITUIA, TO MPUTOLHbIE 415 MPUMEHEHWS B CUCTEMAX TEM/IOro Mosa AO/MHKHbI UMETb COOTBET-
CTBYOLLYIO MapKMpOBKY. [pun yknaaKe NoKpbITUS 3TOro TMMa AO/HKHbI MIOTHO NPUIEraTh K CTAXKE.

HaVII'Iy‘-ILIJVIMVI MaTepunanamMm C TOUKU 3peHnsa Ten10NPOBOAHOCTU ABNAKOTCA KepaMUiYeCkne N KaMeHHble NOKPbITUS.

Tak Kak HarnonbHoe MOKpPbITUE MOXXET CUJIbHO BNUATb Ha Tenaonepeaavy, BaXkHo, yTOb6bl BENNYMHA TepPMUYECKOro conpo-
TUBNEHUSA HAaMOJIbHbIX I'IOKprTVIEI He npesbilwana 0,15M2'°C/BT. TepMI/I‘-IeCKMe ConpoTMBIEHNA UCMONb3YyeMbIX HaMOIbHbIX
MaTepunanoB YYNTbIBAKOTCA NMPU TEMNOBbIX pacyeTaxX CUCTEM BOAAHOIO TeNnJIoro nosia B riporpamme Stahlmann Pro.

nOKPbITIﬂSI, npuroaHbie A/ig UCNo/Zib30BaHUA C CUCTEMaMU Tensoro noJjia MapKmpyrorcs I'IOA°6HbIMVI 3HaKaMm:

H,0

22






STAHL
WMANN
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