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NMPUHLWMN OENCTBUSA

OcHoBHOE NperMyLLecTBO BOASHOIO TEMIOro nosia nepes paanmaTopHbIMU CUCTEMAMU OTOM/IEHUS COCTOUT B TOM, UTO
HarpeBaTe/ibHbIM 3/IEMEHTOM BbICTYMaeT BCS MOBEPXHOCTb Mona. B 6eToHHY0 v LeMeHTHO-NecuaHyo CTAXKY YIOXKEHbI
HarpeBaTenbHble rodprpoBaHHbie TPy6bl U3 Hep)KaBetoLLEeN CTanu, BHYTPU KOTOPbIX LLUPKYMPYET TenaoHocuTesb. Tenno-
Bas SHeprus TEMIOHOCUTENSA 3a CUET BbICOKOWN TEMIOMPOBOAHOCTU HEPXKaBeOLWMX TPy nepenaércs 6eTOHHOM CTHKKe,
OT KOTOPOW Yepe3 GUHULHOE MOKPbITUE MOMa MOCTYMNaeT B MOMeLLeHMe.
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NMPOrPAMMA PACHETA STAHLMANN PRO

PacueT TennoTtexHuueckmx xapaktepu-
CTVK BOAsSHOro nona v noabop o6opy-
[0OBaHWS BbIMNOHAETCS B CreLManbHOM
nporpamMme, pazpaboTaHHOM creumanu-
ctamm K «CCT».

HazHaueHue nporpammbl — onpeaene-
HVe HeobXxoaMMbIX ANd NpeaBapuUTesib-
HOro NMPOEeKTMPOBaHMUA NapaMeTpoB
BOASHOrO TENIoro rnosa u nogbop
crieundmrKaLmMm, NCXOAs U3 reoMeTpu-
YeCKUX 1 TeMMepaTypHbIX NapaMeTpoB
NoMeLLeHMs.

Noruka paboTbl NporpamMMbl — NONb30-
BaTeNieM 334at0TCs pasMepbl U TEM-
nepaTypHble MapaMeTpbl MOMeLLeH .
Mcxons ns aTux napaMeTpos cuctema
paccumTbIBaeT KOHPUrypaLMIO CUCTEMDI
1 nogbupaet HeobxoaMMoe obopyano-
BaHve.
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MOC/IEOOBATE/IbBHOCTb MOHTAXA

MowTax pacrnipenenutensHoro wkada

MoHTax B Wwiady cCMECUTENIbHOrO y3/1a U KOMIEKTOPHOro 610Ka

YknapKa aeMndepHon eHTbl Mo BCeMy NepuMeTpy noMelleHus, 6e3 nponycKkos.

lnopounsonaums nona (ecnu Tpebyetcs)

YknapKa TenomsonsuMOHHbIX MaToB

YknapKa roppmrpoBaHHbIX Tpy6 Ha TENON30NALMOHHbBIE MaTbl (METN Ternaoro nosna)

MoakntoueHne KOHLIOB YNOXKEHHbIX TPY6 K KONIEKTOPHbIM 610KaM

[MpoBeneHue rugpaBaMUEeCcKnX UCMbITAHUI CUCTEMDI

YcTaHOBKa M MOAK/IOYEHME CUCTEMbI aBTOMATUKM (TEPMOPErysTOpPbl 1 TEPMOrOIOBKM C CEPBOMPUBOLOM)

3anmeKa CTHKKM

Mepen MOHTa)KOM CUCTEMbI BOASIHOTO TENOro No/a B MOMELLEHUN AOMKHbI
6bITb BbINONHEHDbI Cneaylowme paboTbi:

MOHTa)K OKOH W ABepeN,

BHYTPEHHME WTYyKaTypHble paboTbl,

pa3MeTKa YPOBHS 4MCTOro» nona,

BbIBeAEHbl TOUKW MOAK/IOUEHUS BOAbI U SNEeKTPUYECTBa,

MOArOTOB/IEHbI HALWIW A5 PachpefennTesbHbIX WKadOoB (€CM MCMNOMb3YHOTCA BCTpanBaeMble Wwikadbl).

TpeboBaHUA K NTOBEPXHOCTU Nona:

[MToBepxHoCTb Mona AomMKHa 6bITb YNCTOM U POBHOM.

HepogsHocTb Ha nnowaau, 3aHMMaeMon O4HUM KOHTYPOM, He LOKHA MpeBbiwaTth £5 Mm.

Ecnu non nexxuT Ha rpyHTe, TO OH JOMKEH UMETb HAAEKHYIO FMAPOU30NALMIO
(monuaTtuneHosas naeHka TonwmHon ot 0,3 MM).




KOHCTPYKUWNA BOOAHOIO TEM/IOIO NMOJ1A

CambiM 3¢¢eKTVIBHbIM N Hage>XXHbIM cnocobom yCTpOI‘/'ICTBa BOAAHOIO TEMNJIOro nosa ABngeTcqa yknaaaka FOd)pVIpOBaHHOIZ
pr6b| B LeMeHTHO-MNeCYaHY CTAXKY, KOTOpas obecrnieunBaeT MakCUMasbHbIN I(OMd)OpT M TennooTaavy. Yl(nap.l(a Takoro
BOASAHOIO TeEN/JIOro nosia BO3MOXXHa TOJIbKO Ha Kpenkue Hecyuine »Kene3obeToHHble nepekpbITns. Takue cucTeMbl HasbiBatoT

((6eTOHHbIMV|>>, «3annNBHbIMU» UNTN KMOKPbIMWU.

VIMeHHO npu TakoM criocobe yKknafke MOXHO MOoJy4aTb C MOBEPXHOCTU TEM/IOro Mosia MakCUMarnbHYo Ten100TAAYY.
W Tonbko Takow Tennbii Mo MOXeT BbICTYMNaTb B Ka4eCTBE OCHOBHOrO 060orpeBsa, KOMMeHCUpys CBOEM TeriooTaaqen

noTepwn B NnoMeLWeHnax.

KpOMe TOro, 6eTOHHbIe CUCTEMDI 06ﬂa,D,aIOT BbICOKMMU NMPOYHOCTHbIMU XapaKTepUucTtnkamu. Harpy3|(a Ha Takow Tun nona
MOXeT COCTaBNATb A0 500 I(F/MZ. ST0ro0 AOCTAaTOYHO ANd NpUMeHeHUs ero B YaCTHbIX AoMaX, B adMUHUCTPAaTUBHbIX U NPO-

MbILWTIEHHbIX NOMeLWeHnaxX.

«Mokpas ctaxka»

CreHa
HemndepHan neHTa

MonuatnneHoBbIN GapTyK

QOuHNWHOoE NOKpbITHNE

Craxka

lodpuposaHHana Tpyba
N3 HeprKaBeloLL el CcTanu

QukcaTtop

O TeI'IJ'IOVI3OJ1$'-|L|,VIOHHbIVI MaT

1. Ha BbIpOBHEHHYIO 1 YNCTYIO NOBEPXHOCTb YK/IaablBa-
eTcs cnoi rmaponsonaumm (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.

2. [anee, no BceMy nepumeTpy nometleHus, 6e3 npony-
CKOB, yKnaapiBaeTcs aemndepHas neHta. [1nsa nosbi-
WweHMs yaobCTBa M yMEHbLUEHUs BpeMeHM MOHTaxXa
nemndepHas neHTa Stahlmann nmeet kneesow cnon
Mo BCeW NNoLWaam OAHON U3 CTOPOH NEHTbI.

3. Cnepyrowmm 3TarnoM ykiaapiBaeTcs C/iol Tenaonso-
naumnm, YTob6bI NPEfOTBPATUTDL YTEUKY TEr/a B HUXKHUE
nomelueHus. B kauecTee Tennounsonsunn cnepyet nc-
Mosib30BaTb MaTbl U3 NeHononmMctTupona. MnuHuManbHas
MAOTHOCTb A@HHOrO MaTepuasna AOo/KHa 6bITb He MeHee
25 kr/M2. Tennounsonaumio HeobxoaMMO YKNaabIBaTh
no Bcel nnaowaan oborpeeaeMoro NoMeLleHus, Hesa-
BMCWUMO OT TOro, ByAyT NN YNOXKEHbI Ha STOM y4yacTKe

MnuTa NnepeKkpbITMA

Tpy6bl Tennoro nona nnu Het. CyliecTByeT MHOXeCTBO
TUMOB TEMJIOM30MSLMOHHbBIX MaTOB, HO CaMbli COBpe-
MEHHbIN U YOOBHbIN Ha CerofHs, 3To GopMOBaHHbIe
MaTbl ¢ UKcaTopaMm («606BbILLKAMU), C MONCTUPOSIb-
HOW NIEHKOW CBEPXY, NCMO/Ib30BaHWe KOTOPbIX MO3BO-
NAET YNOXUTb TPY6bl BbICTPO, KAYECTBEHHO, C 334aHHbIM
LWarom yKkaaaKu rno Bcen asvHe neTnm.

Ha cnoit Tennounzonaumu yknaapisatotcs roppupo-
BaHHble Tpy6bl Stahlmann. [Nopatowyto Tpyby peko-
MeHAyeTCs yKNaapieaTb 61mxe K Hapy>KHUM, XONOAHbIM
creHam. Lar yknagku n pnuna kaxgown netnu BTT
pacuMTbiBAETCA B CreumanbHON nporpamMme
Stahlmann Pro.

[MToBepx Tennounzonaumm ¢ ynoxxeHHbIM1 TpybamMm ykna-
[bIBAETCA HECYLUMI CNIOM LLeMEHTHO NecYaHOM CTKKU
nobaeneHveM nnactudpukaropa.

Ha roToByto cTsxXKy yknaabiBaeTcs pUHUILHOE MOKPbI-
THe, B KayecTBe KOTOPOro MOryT BbICTYMaTb kepamMmye-
cKasl U KaMeHHas NIMTKa, MapKeT, 1aMUHaT.



NMPEMMYLWECTBA BOOAHDbIX TEMJ/IbIX
MNos10B STAHLMANN MO CPABHEHUIO
C PAANATOPHBIMU CUCTEMAMU

20°C

22°C

24°C

Pa,D,VIaTOpHOG oTonneHune BO,EI,FIHOIZ Tennabiv non

PaBHOMepHbI Nporpes Bcero noMeLLeHns NPONCXOAMT 3a CHET U3NTyYEHUs Tera Co BCell MOBEPXHOCTU Nona,
a He KOHBeKUMel, Takon oborpes byneT 6onee KOMGOPTHbIM;

OTCyTCTBI/Ie UMPKYNALUWUKX MblSIN 3a CHET OTCYTCTBUA KOHBEKUUKU TEMNIOro BO3AYyXa;
BnaxHocTtb BO34YyXa COXpaHAETCA Ha eCTeECTBEHHOM YPOBHE]
rVIFVIeHI/NHOCTb,T.I(. Tennble rnosnbl 6onee y,El,06HbI ANa MbiTba N ,El,e3I/IHdDeI(LI,VIVI, 4YyeM pagnaTopbl;

BesonacHocTb BogsiHOrO TEMIOro Nona UCK/OYAET NOMyYeHUE NMOBPEXAEHNI OT OTOMMTENbHOTO Npubopa (Hanpumep
yWwnBOB UM OXKOrOB MPU KOHTAKTE B PaANATOPOM);

DddekT caMoperynaumm TennoobMeHa B MoMeLeHMM: eciv TeMrnepaTypa B KOMHaTe YBe/IMYMUTCS, HarnpruMep
B COSTHEUHYIO MOroAy, TO TEMN00TAaHa YMEHbLUUTCA U KOMHaTa He neperpeeTcs. Ecnv temnepaTypa B koMHaTe
YMEHbLUUTCA (HanpyMep 3a CHET MPOBETPUBAHMS), TO TEMNIOOTAAYA NOA YBEMUNTCS;

CoBMecTUMOCTb C ApyrmMn BuaaMu otonneHuns, HanpuMmep ¢ pagnaTtopHbiM;
Y,D,O6CTBOI HeT OFpaHI/NeHVIl‘;I Mo pacCcTaHOBKe Mebenu ns-3sa OTCYTCTBMA MeLllakWnX OTONUTENIbHbIX I'IpVI60pOB;

DKOHOMMYHOCTb: [OCTMUraeTCs SKOHOMMS 3Heprum 8o 25 % (Mo cpaBHEHMIO C paaMaToOPHbIM OTOMIEHUEM) B XKMUITbIX
3paHuax u 0o 40 % B noMeLeHNaxX C BbICOKMMM MOTOMKAMMU.

Jonrui cpok cnyx6bi: Ha eAMHCTBEHHDIN 3/1IEMEHT CUCTEMbl BOAAHbIX MOJIOB, ANMTENbHOCTb PabOTbl KOTOPOro
orpaHuyeHa cpokoM cnyxbbl (ropprpoBaHHas Tpyba U3 HepykaBetoLLen CTasnun) LaeTCs NOXM3HEHHAs rapaHTus.
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TEXHUYECKWE TPEBOBAHUSA MNMPU
NUCTMOJIb3OBAHUUN BOAAHDbIX TEM/1bIX MOJ1IOB

B OOMe C Ka4yeCTBeHHbIM yTenneHeHneM BO,D,FIHOI;I Tenabln non 3a4acTytro cnocobeH nepekpbITb TenaonoTepu. Ho B Heko-
TOPbIX NOMeLlWeHNAX, TaKNX Kak TaM6ypr, NeCTHULUbl N T.MN., rae ero HeBO3MOXXHO YCTaHOBUTb UK ero MOWHOCTU HefocCTa-
TOYHO A4 NepeKpbITUA TenaonoTepb, HEOGXO,EI,VIMO MCNOJIb30BaTb AOMONIHUTE/IbHbIE MCTOYHUKWM Ternsa — pagmnaTopbl Un
KOHBEKTOPbI.

Kpome 3Toro, npvMeHeHmne cucTeM BOAAHbIX TEM/IbIX MOOB pernaMeHTUPYeTCs HECKObKUMM HOPMaTUBHbBIMU LOKYMEHTaMM:
CornacHo CINM 60.13330.2012 «OTonneHue, BeHTUAAUUSA, KOHANLMOHUPOBaHUe» n.6.3.3:

1. Tpw cTpouTenbcTBe fOMa AOMYCKAETCS 3aMOHONNUMBATL TPYBY B MEXITaXKHbIE MepPeKpbITUs MPU CPOKe CyKBbI
3paHus MeHee 20 net n/unu cpoke cnyx6bl Tpy6bl 6onee 40 ner.

2. Yknagka Tpybbl B CTAXKY AOMyCKaeTcs 6€3 orpaHUYeHuI, T.K. CTAXKKA ABNSETCA HE YaCTbio CTPOUTENIbHOM KOHCTPYKLIMMU
(NepeKkpbITUS), a CAMOCTOATENbHOM KOHCTPYKLIMEN.

3. B cuny Toro, uto npoknaaka Tpy6bl ABNSETCA CKPbITOW, HEO6XOANMO MPeayCcMaTpMBaTh JIFOKU B MECTaxX PacronoXeH s
pa3bopHbIX COANHEHUI N apMaTypbl.

4. [laHHoe TpeboBaHMe BbIMONHAETCS MOMHOCTBIO, T.K. KOMNEKTOPHbIV 610K CO BCEMU COeANHEHUSMU 1 apMaTypomn
pacronioXeH B KONNEKTOPHOM LwiKkady.

CornacHo MocraHoeneHuio Mpasutenbctea Mockebl N2 883- 11 or 15 Hoa6psa 2005 ropa o peanuzaummn nonoxeHui
XXunuwHoro kopekca Poccuiickoit Peaepaumm n npaBoBbix akToB ropoaa MockBbl, perynvpytolmx nepeycTpomcTso,
nepennaHUpoBKY XXWUJIbIX U HEXXWU/IbIX MOMeELLEeHUIA B Xunbix goMax n.1.5 Mpunoxerus 1:

1. TNepeycTponcTBO KBapTMpPbl C YCTAHOBKOM CUCTEMbI BOASHOIO TEMIOro nosa Ao/HKHO NPON3BOAUTLCS MO MPOEKTY.
2. YcTpoWcTBO MOMOB C MOAOTPEBOM OT O6LLEAOMOBbIX CUCTEM BOJOCHABXKEHWS 1 OTOMNEHUS 3anpeLLeHo.

CornacHo MocraHoenenuto Mpaeutenncrea Poccuiickoit Pepgepaumm ot 13 aBrycta 2006 r. N 491 r. Mockea 06 yTeepx-
AeHum Mpasun coaeprkaHms obuiero MMyLecTsa B MHOrokBapTupHoM aome u lMpaeun nsmeHeHns pazMepa nnaTbl 3a
cofiep)kaHUe N PEMOHT XXU/TOro MOMELLEHMs B CyYae OKa3aHusl YCNYr U BbINOAHEHUsl paboT No ynpaeneHuio, coaepXkaHuio
M peMOHTY obLLero UMyLLEeCTBa B MHOFOKBapTUPHOM AOME HEHAANEXKALULEero Ka4ecTsa 1 (Mnu) c nepepbiBaMU, NPeBbILalo-
MMM YCTAaHOBNIEHHYIO NpoaomkuTenbHoctb n.l.5 n n.1.6:

BHyTpVI,EI,OMOBbIe NHXXeHepHble CUCTeMbI ropsyero n XxosiogHoro BO,D,OCHa6)KeHVIF| M BHYTPMNOOMOBbIE CUCTEMbI OTOM/IEeHN],
B TOM Yyncne yctaHOB/I€eHHOE Ha HUX O60py,EI,OBaHVIe, ABNAKOTCA O6LLI,VIM MMYLLEeCTBOM.

Takum O6Pa3°M, CUCTeMa BOAAHDbIX Ten/ibixX nonos, oﬁopynosauuan HacoCHO-CMeCUTe/ibHbIM y3/10M, MOXKET 6bITb ycTra-
HOBJIeHa Ha 1l060M obbekTe npu HaAnuUum cob6cTBEHHOro UCTOUHMKA Tenna ANA Hero U 3aMKHyTOro KOHTypa € Ten/ioHo-
cuTenem.

OCHOBHbIE TEMIMEPATYPHbIE
TPEBOBAHNA K BOOAHbLIM MNMOJIAM

B cooTBeTCTBUM C HOPMaTUBHBIMU LOKYMEHTaMU CpeaHiolo CornacHo CI1 41-102-98:
TeMnepaTypy NOBEpXHOCTU No/na peKoMeHAyeTcsa NPUHUMaTb

He Bbiwe (cornaco CHulM 41-01-2003): [Mepenas TeMnepaTypbl Ha OTAEMbHbIX YYacTKax nona

He pomkeH npesbiwatb 10 °C
26 °C pns noMeLeHn € NOCTOAHHbBIM NpebbiBaHMEM

nioneit TeMnepaTypa TennoHocuTensa B CUCTeMe TenblX NonoB

He gomkHa npesbiwatb 55 °C
31 °C pns noMeleHn ¢ BpeMeHHbIM npebbiBaHNeM fto-
e 1 06XOAHbIX [OPOXKEK MaBaTesbHbIX GacceliHoB

TeMnepaTypa NOBEpXHOCTM Mosa Mo OCKU HarpeBaTeslbHO-
ro 3/1IeMeHTa B AETCKUX YUPEXAEHUSAX, KMUIIbIX 30aHUAX
1 nnaBaTenbHbix 6acceriHax He fomkHa npesbiwaTb 35 °C



«Cyxas cTaxka»

B noMax ¢ nepeBsHHbBIMY NEPeKpPbITUAMU UCMONb30BATh KMOKPYIO CTSXKKY» U3-3a €€ BbICOKOro Beca Hesnb3s. B aTom cnyuae
peKkoMeHAYeTCs MCMO/b30BaTh Tak Ha3bIBAEMYKO KCYXYHO CTKKY», NS YCTPOUCTBA KOTOPOM He TpebyeTcs MCMo/b30BaHne
6ETOHHOM UM LieMeHTHO-NecyaHon cMecu. CxeMa Takol CTSKKU MpUBefeHa HUXe:

CreHa

[emndepHas neHTa

MAnTouHbIV KNen

NMuet TBJ1B 10 Mm

[obpupoBaHHas Tpyba
N3 HepXkaBetoLer cTanm

HapesaHHble nonocsl
BJ1B 15 MM

®&———— DuHnwHoe nokpbiTHE

[MnacTukosas knunca

YepHoBoli non

&——— Tennowusonsaums

Mo BceMy nepumeTpy nomelueHns, 6e3 Nponyckos,
yknagbieaetcs aemndepHas neHta. [lna nosbiweHms
yo6CTBa M yMEHbLEHUS BpEMEHM MOHTaX)a AeMr-
depHas nenta Stahlmann nmeeT kneesoit cnown B BUAe
MONOChI MOLEHTPY OAHOM U3 CTOPOH NIEHTbI.

Ha poBHyto 1 uncTyto NOBEPXHOCTb YEPHOBOIO Nona
yKnagpisatoTcs roppuposaHHbie Tpy6bl Stahlmann.
KpenuTb Tpy6bl HEO6XOANMO MAACTUKOBBIMU KUMCaMM

Mesxxpy Tpy6aMu yknafbiBatoTCs Hape3aHHble Nosochl
M3 rMNCOBONIOKHUCTbIX MAUT (B MOMELLEHMUSAX C MOBbI-
LIEeHHOW BNIaYKHOCTbIO PeKOMEHAYeTCs UCMob30BaTh
rMNCOBONOKHMUCTbIE UCTbI Bnaroctorkue). Mcxops ns
TOro, YTO BbICOTA MNIACTUKOBOW K/MMCHI MNog Tpy6on
paBHa 9 MM (3aBMCUT OT TWMA KJIUMCbI), @ BHELIHWI ANa-
MeTp rodpurpoBaHHol Tpybbl Stahlmann 15A cocTaBns-
et 18,1MM, BbicoTa 3TOM KOHCTPYKLMM cocTaBuT 27,1 Mm.
Moatomy TonwmHy namt 'BJ1B Hy>kHo nopbupaTs Ta-
KM 06pa3oM, UTOBbl OHW BbISIM YyTb Bbille, YeM TPYObI
(dvHuwHbI nuct MBJ1B TonwmHon 10 MM He fomxkeH

Narun

naBuTb Ha Tpy6y). [lna Tpy6sl 15A nogonayT asa nucta
B/1B TonwmHomn 15 MM (cymmapHo 30 mMm).

B ntore nonyunm nazel Mmexxgy nuctamm [BJ1B,

B KOTOPbIX fexaT Tpy6bl. OnTMManbHo, 4To6bl WMpUHa
nasa 6bina He MeHee 2-x anameTpos Tpy6bl. LUnpuHa
MONOC 3aBUCUT OT Wara yKnaaky Tpy6bl: npw ware

100 MM wrpmHa nonoc 6yaeT pagHa 62 MM, Npu ware
150 MM wupuHa nonoc 6epetcs pasHon 112 Mm.
Monocekl kpenatcs camopesamu ¢ warom 100-150 mm.

Mocne Toro, KaKk Monockl 3aKpeneHbl, BCe NpoCcTpaH-
CTBO MeXAy MosiocaMm BOKpyr Tpy6 3aMa3biBaeTcs
nauTouHbIM kneeM. Kneesas Macca cny>kut Tennonpo-
BOAHbIM 3/1IEMEHTOM, KOTOPbIV NepeaaeT Tenno

OT ro¢pupoBaHHbIX Tpy6 nuctam [BJ1B.

Cnepytowmm warom yknagpisaetcs auct BJ1B tonwm-
How 10 MM, Ha KOTOpbI MOTOM ByLEeT YNOXKEeHO GUHULI-
Hoe noKpbiTHe.



PACMNPEAETUTE/IbHbIE KONTEKTOPbI STAHLMANN

KonnexTtopbl npegHasHaueHbl gns s dpekTUBHOro pacnpe-
[efieHVs TEeNIOHOCUTENS MO KOHTYpaM Ternsoro rnona.

MoakntoueHve robprpoBaHHbIX TPYH HarpeBaTeNibHbIX
KOHTYPOB K KONMEKTOPY OCYLLECTBASETCS C MOMOLLbIO
YHUKanbHbIX GUTUHIOB C EBPOKOHYCOM, pa3paboTaHHbIX

B K «CCT». NMpumeHeHMe Taknx GUTUHIOB No3sonseT
NpUcoesnHUTb TpyBy 6e3 LOMOAHUTENbHBIX MOAMOTOUHbIX
MaTepurasioB, UCMOMb3ya TOMbKO POXKKOBbIN KoY.

KoHcTpykums konnekTopa ons BOASHOro Tensoro nona
CYLLECTBEHHO OT/IMYAETCs OT KOMNEKTOPOB A1 BOLOCHAab-
YKEHWUS N PaAMATOPHbBIX CUCTEM U Takme KOMNEeKTOPbI AOMK-
Hbl UMETb pacXo4OMepbl Ha nogatoLien Tpybe 1 TepMocTa-
TUYecKMe KanaHbl Ha 06paTHOM.

Pacxonomepbl Heob6xoaunMbl ans 6anaHCUPOBKU CUCTEMDI.
Yalue Bcero netnv BOASHOMO Nosa UMeoT PasHyio AJIVHY.
Ecnn nopatb B 3TM neTan ognMHakoBOe KONMYECTBO Ten1o-
HOCUTeNs, To MpoTeKas No KOPOTKOM MeT/ie C MeHbWMUM
rMApPaBANYECKUM COMPOTUBIIEHMNEM TEMIOHOCUTENb OTAACT
6osblue Tenna, yem B aanHHoM netne. CootBeTcTBEHHO
KOpOTKas neTns 6yneT neperpera, AMHHasa 6yaeT Xonoa-
Hasl. YTo6bl n36eXaTb 3TOro, pacXogoMepbl OrpaHUUMBAOT
NpOXO4HOE CeveHme KOPOTKOM NETNN, @ Ha ASIUHHOW neTne
BbICTaB/SAOT 6osblUee NpoxoaHoe ceveHne. B ntore nonyyaem
pacnpeneneHuve TenJIoHOCUTENS MO BCEM MeT/IsIM COrNIacHO
pacuyeTHbIM 3HAUYEHWNAM U, COOTBETCTBEHHO, paBHOMEpHOe
pacnpeneneHve TemnepaTypsbl no sceM netnam. [1pu npa-
BU/bHO BbIMNONIHEHHOW 6anaHCUPOBKE MOMYYNUM OAMHAKO-
BYIO TEMMepaTypy B 06paTHbIX KOHTYpax Ha BCeX MeTnax.
PacueTHble 3HaueHWs pacxoaa TennoHocuTeNs B NeTnsx,
KOTOpble HEOHXOAMMO BbICTaBUTb Ha PaCXO4oMepax,

Bbl MOXKETE MOJTYYNTb BbIMOMHMUB PacyeT TenaoTexHuye-
CKUX XapaKTepUCTMK BOASHOIO TEM/IOro rnosa B nporpaMme
Stahlmann PRO.

—_

Mopatowmit konnextop 17 x 3/4”

O6paTHbint konnekTop 17 % 3/4”

3. HacTpoeuHbiit knanaH ¢ pacxogoMepoM — UCMOMb3yeT-
ca ana 6anaHCMpPOBKU NeTeNb NPU HAaCTPOMKE CUCTEMDI

4. TepMocTaTuyecKkuit KnamnaH — niaBHO nepekpbiBaeT

MOTOK TEMJOHOCUTENS MOL BO3AENCTBMEM PYHKN

N

WK cepeoONpMBOAaA
5. CpBOeHHbIN KPOHWTENH ANS KPenieHNs KONNeKTOpoB
6. Bbixon konnexTtopos 3/4” pna nogknioueHuns Tpyb.

OpuH KonnekTop MoxeT obecrneunTb TeMIOHOCUTENEM
o1 2 po 12 koHTypOB.

Konnektopbl pekoMeHayeTcs pasMeLaTb Ha OAMHAKOBOM
paccTosHuUM o Kaxaon netnn. OnTuManbHoe MecTo pas-
MeLLEHMS — LIeHTp MoMeLleHus.

MecTo pasmelueHuns KonnekTopa Heob6xoaMMo noabupaTtb
TaknM 06pa3oM, YTobbl ero 6bi10 MakcUManbHO yao6bHO
MOHTMPOBaTb 1 0BCNYXMBATb.



D.ns toro, uto6bl BbICTaBUTH HEO6XOAMMOE 3HaUEHMe NOTOKa Ha pacxogomepe (ot 0 ao 5 n/MuH),

AelicTBylTe cneayowmuM obpasom:

I
—>

CHuMUTE KoNnadvoK

] e

YcTaHoBUuTe pacxoaoMmep B 3aKpbiToe
nono)keHre NoOBOpOTOM BepXHero
Ko/bLa B Hanpas/ieHUU, yKazaHHOM

Orkpoitte pacxogoMep, MoBepHyB
TO K€ KO/bLIO B MPOTUBOMOIOKHOM
HanpaB/ieHWUM, NpoBepbTe COOT-

BETCTBME UHTEHCMBHOCTM NOTOKA
TpebyeMoW BeNIMUMHE Mo UHANKATOPY
(KpacHbIli MONaBokK)

CTPEnKow Ha pUcyHke

BHuumMmaHume: B 3aKpbITOM MOJIOXXE€HUU
WHAUKAaTOPp NoKa3biBaeT Hy/ieBylo
WHTE@HCUBHOCTDb NOTOKA

-
-

3akpyTuTe HUKHEEe CTOMOPHOE KOJbLIO BepHuTte konnayok Ha MecTo
B HarpaB/ieHUW, yKazaHHOM Ha PUCYHKe,

A0 ynopa

TepMocTaTuueckue KnamnaHbl TakKe ABASIOTCS HEOBXOAMMbIM 3/1IEMEHTOM KO/INEKTOPa AJ1s BOASHOrO Ternoro nona. Hanu-
yve NofobBHbIX KNanaHOB MO3BOMSET KOHTPOMPOBATb TEMMEPaTypy Mosa B aBToMaTU4eckoM pexkume. [lns storo Heob-
XOAMMO B MOMELLEHNN YCTaHOBUTb TEPMOPETYNIATOP, @ Ha BCE TEPMOCTATUUYECKME K/araHbl Ha NMETAAX, YIOXKEHHbIX B 3TOM
NMOMELLEHNN — TEPMOCTAaTUYECKUNE FONTOBKWN C CEPBOMPUBOAOM (CM. PUC. HUXKE):




CxeMa noaknoueHUs TePMOro/IoBKM C CEpBONPUBOAOM K TEpMOPErynsiTopaM NPpOU3BOACTBA

00O «3aeop, CCT TlM» npueeneHa Huxe.

3 4 5 6

AN

[artuuk
Temnepartypsbl

!

Hynb chasa
220B~

Ecnv B noMeweHnn ynosxkeHn! ase nnv 6onee netau, To BCe TEPMOroIOBKM, yCTaHOB/IEHHbIE Ha HUX, MOAK/IOYAOTCS napan-
NenbHO K OAHOMY TEPMOpPErynaTopy, yCTaHOB/IEHHOMY B 3TOM noMmeleHuu. Bece anektpuueckre nogkntoueHms npouns-
BOASATCA B pacnasyHbix kopobkax. [1o koMaHae TepMoperynaTopa TEpMOro/IoBKM MepeKpbIBatOT MOTOK TEMIOHOCUTENS,
perynvpys TeMrnepaTtypy B 4aHHOM MoMeLeHnn. TaknuM o6pa3oM BCe NeTnv 3Toro nomeleHms 6yayT yrpaBnsaTbCs C O4HOMO
TepMoperynaTopa v 6ynyT MMeTb OAMHAKOBYIO TEMMepaTypy TersioHocuTens. ABToMaTMyecKkas peryimpoBKa C MOMOLLbIO
nporpaMMUpyeMbiX TEPMOCTATOB NMO3BONSET MOAAEPKMBATL KOMPOPTHYIO TEMMepaTypy MMEHHO B HY>KHbI MPOMEXYTOK
BpeMeHMU, KOrAa XO3gMH AOMa W OMycKaTb TeMrepaTypy, KOraa AOMa HUKOTO HeT.

CMECUTE/IbHbIN Y3EN STAHLMANN

HasHaueHue u cocTaB HacOCHO-CMeCcUTeNnbHOro y3na

o

10.

1.

12.
13.

TepMocTaTMyeckas ronoBKa ¢ BbIHOC-
HbIM MOrPY>KHbIM AATYNKOM

TepMoMeTp norpy’>kHoM Ang MHAMKaLUK
TeMnepaTypbl TEMNOHOCUTENS Ha BbIXO-
[ie 13 o6paTHOro KoniekTopa
TepMoMeTp norpy>kHoM Ang MHAUKaLUK
TeMnepaTypbl TEMNOHOCUTENS Ha BXOAE
B NMOJAoLWMI KONNEKTOP

LLlapoBoW KpaH LMPKYNALUOHHOIO
Hacoca

KnanaH 6ainaca BTOpUYHOro KOHTYpa
(6anaHCMpPOBOYHbIN KnanaH)

KnanaH 6ainaca nepBnYyHOro KOHTypa
[Morpy>HOM paTuMK TeMnepaTypbl Tep-
MOCTaTU4YECKOMW roIoBKMU

HakupaHble raikn ans noacoeayHeHms
konnektopos G1”

KanunnapHas Tpybka TepMmocTaTuye-
CKOW rofoBKu

barnacc

[MepenyckHow knanaH

M36bITOYHOTO AaBAEeHUs

[peHaxkHble KpaHbl

ABTOMaTMYECKUIN BO3AYXOOTBOAUMNK

1



HacocHo-cMecuTenbHbIl y3en npegHasHa4vyeH ang cosnaHna u nogaep>kaHua HEO6XO,D,MMOI)'| TemMnepaTtypbl Ten1oHOCUTENd
B CncteMe BOAAHOro Tensioro nona.

Kak npaBuno, K KOTAy NOAKNOHAETCS HECKOMBKO CUCTEM, MOTPebASIoWLMX ropaYyio BOAY — pagnaTopHas cucTeMa oTonse-
HUsl, ropsiuee BofOCHabKeHWe, BeHTUAaLMS. [lns kaxaon cncteMbl HeobxoauM CBOM TeMnepaTypHbIi pexxuM. Hanpumep
LNSl PaAMaTOPHOTrO OTOM/IeHNS HeOBXOAMMO UCMOb30BaTb TennoHocuTenb ¢ Temrepatypon 70-80 °C B To BpeMs kak
BOASHOW TEN/bli MO ABASETCA HU3KOTEMMepaTypHoW cucteMor otonneHus. CornacHO HOPMaTUBHBIM LOKYMEHTaM TeM-
rnepaTtypa TernJoHOCUTENs B CUCTEMAaX BOAAHOMO TEMIOro nosa He Ao/mkHa npesbiwatb 55 °C. YTobbl cHU3MTL TeMnepaTypy
TENNOHOCUTENS, MOCTYNAIOLWEro 13 KOTNA, A0 HYXKHOTO 3HaYeHUs HeOBXOAMMO NMPUMEHSATb CMEeCUTENbHbIE Y3/bl. TeMme-
paTypa nocTynalooLen OT KOT/a ropsiveil BoAbl CHUXKAeTCs A0 HEOBXOAMMOro YpOBHS 3a CYeT NoAMeca OCTbIBLUEN BOAbl,
KOTOpas NOCTynaeT U3 06paTHON MMHUN BTOPUYHOTO KOHTYPa.

MpuHuMn paboTbl cMecuTenbHoro y3na Stahlmann

CmecutenbHbin y3en Stahlmann coctouT 13 aByx yacten —
HernocpeacTBeHHO HACOCHO-CMeCUTeIbHOM YacTu 1 Banna-

B NoAatowmnn Ca C NMepenyckHbIM KanaHOM U36bITOYHOTO AaBNeHMS.

KonnekTop
. Kax cnefyeT U3 HasBaHUA, HACOCHO-CMeCcUuTelbHada YacTb

COCTOUT U3 UMPKYNALMOHHOIoO HaCoCa U TpexxonoBoro
cMecuTenbHoro knanaHa. Hacoc HeO6XOJJ.I/1M Angd ocyuecT-
B/IEHWNS MOCTOSAHHOM LUMPKYNaunm TenIOHOCUTENSA B KOHTY-
pax Tennoro nona.

PerynupoBaHue TeMnepaTypbl TenioHOCUTENs OCYLLECT-
B/ISIETCS TPEXXOA0BbIM KnarnaHoM (1), ycTaHOBMEHHbIM Ha
BXO/[,e CMECUTE/IbHOTO Y3/1a Ha IMHUK NoJaun TeMIoHOCU-
Tens oT KOT/a U ynpaB/isieMblM TEPMOCTaTUYECKOM FO/10B-
KOW C BbIHOCHbIM MOTPY>KHbIM AAaTUMKOM (4), KOTOpas BXOAUT
oo i B KOMMJIEKT CMecuTenbHoro y3na. [laHHas TepMoronoBka

K NMOCTOSIHHO KOHTPO/IMPYET TeMnepaTypy TerIoHOCUTeNS,

i KOTOPbIV MOCTYMaeT B KOHTYPbl BOASIHOrO TEM/I0rO Mona

M OTKPbIBaET/3aKpbiBaeT TPEXXOLOBOW K/anaH, ynpasnss
TakuM 06pa3oM NocTynIeHNeM ropsyero TenIOHOCUTENS
OT KOT/Ia 1 OCTbIBLLErO TEMJIOHOCUTENS U3 06paTHOM IMHUMN.

LLMpI(y}'IﬂLI,I/IOHHbIﬁ HacocC

BanaHcuposouHbIi knanaH (3) 3apaeT CooTHoWeHMe

* TEMNIOHOCUTENS, KOTOPbIA MOCTYMNaeT U3 06paTHOM IMHUU
BTOPUYHOTO KOHTYpPa HamnpsMyto B MoJaloLWmiA KONIeKTop,

oT obpaTHoro MUHYS TDEXXOA0BOW KanaH.

KoNneKTopa

Tak Kak cMeleHue TeNIoOHOCUTeNs MPOUCXOLUT MpU Mno-
CTOSIHHOM MoAMece XONoAHOMN Boabl N3 06paTHOro KOHTypa
uepe3s 6aNaHCMPOBOYHbIN K/lanaH, TeMbIA MO HUKOTAA

He neperpeeTcs.

3-X XOLOBOW CMecUTeNbHbIV KnanaH

balinac nepeuyHoro KoHTypa

BanaHcupoBouHbIf KnanaH

[Morpy)kHom aaTunK TeMnepaTypbl TEPMOCTaTUYECKOM
TEPMOro/IoBKM

OT KOTNa B KOTen

swN



Bannac Stahlmann

bannac Stahlmann HeobxopuMm B Lensx 6e3onacHocTn. OH NpeaoTBpaLLaEeT BbIXOA,

N3 CTPOS LIMPKYALMOHHOIO HAacoCa, KOrAa BCce OToMuTesbHble KOHTYPbI TEMNI0ro nona
nepekpbiThl. [peacTaBuM cuTyaLmto, KOraa 3a OKHOM MPUTPesNio CosHLLe U TeMmepaTypa
B MOMelleHusax nogHsnach. B stom cnyuyae tepMoperynatopbl noganyT KoMaHAy

Ha TepMOTrO/IOBKM C CEPBOMNPUBOLOM Ha NMepeKkpbiTUe MoToKa B KOHTypax. Ecnm nepe-
KPbITbl BCE KOHTYpPbI, TEM/IOHOCUTENb MepecTaeT LMPKYIMPOBaTb B CUCTEME U HACOC
HaumHaeT paboTaTb «Ha Cyxyto», MOAHMMas LaBIeHWE B CUCTEME BOASHOMO TEMIOro
nona. PaboTas B TakoM pexxnMe, HaCOC OYeHb BbICTPO BbINAET 13 CTpos. YTobbl 3Toro

He Mpoun30oLW 10, HEO6XOANMO HaCTPOUTbL NepenycKHOM KnanaH Harnaca Ha AaBieHue,
KoTtopoe Ha 10% Huke MakCcMManbHOro faBleHNs, KOTOPOE MOXET Pa3BUTb LIMPKY/s-
LMOHHbIN Hacoc. Hanpumep Hacoc NO 25/6 cnocobeH pa3BuTb gaBieHne B cucTeme,
paeHoe 0.6 6ap. CooTBeTCTBEHHO Ha NepenyckHOM KnarnaHe 6alnaca Heo6xoAMMO Bbl-
ctaButb 0.55 6ap. Torpa npu paboTe «Ha cyxyto», Npu NpeBblWeHUW AaBNeHUs B CUCTeMe
Ha BbicTaBneHHble 0.55 6ap oTkpoeTcs nepenyckHol knanaH 6alinaca 1 TenjaoHocUTeNb
CTaHeT UMPKYIMPOBaTb MO 3aMKHYTOMY KOHTYpPY KonieKkTopa Yepes 6arnac. Kak Tonbko
OAVH N3 KOHTYPOB OTKPOETCS, MepernyckHOM KnanaH 3akpbiBaeTcs U TEMNJIOHOCUTENb
HauMHaEeT LUMPKYIMpPOBaTh Yepes 3TOT KOHTYp. CTOUT OTMeTUTb, UTO NMoKa nepenyckHoOM
KM1anaH 3aKkpbIT, MOTOK TenaoHocuTens yepes 6arinac paseH 0.

MpuHuMn paboTbl cMecuTenbHoro ysna u konnektopa Stahlmann

Ll,VIpKyJ'IﬂLI,VIOHHbIljl Hacoc 1 obecneunBaer UMPKYNALUUNIO TENJTIOHOCUTENA Yepes NeTIn Tensioro nona. |_|pl/| OCTbIBaHUU Te-
ANOHOCUTENa HNXKe HaCTpoeLIHOI;I TeMnepaTypbl TEpMOTronoBKU 2, cMecuTenbHbIN KnanaH 3 OTKpblBaeTCca 1 obecrneunBaeT-
Ca NoannMTKa BTOPUYHOIO KOHTYpa Ten/10HoCuTeneM 13 nepBmMYHOro KOHTypa ¢ nogMecoM Ten1o0HocuTeNa M3 nogarowiero
KOonnekTopa BTOPUYHOIo KOHTYpa.
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PACMNPEAOE/TUTE/IbHDIE LUKA®bI STAHLMANN

HacocHo-cMecuTenbHbIN y3en 1 KonnekTopbl 4OMycKaeTcs pa3MeLLaThb B CrieLmabHbIX pacrpesenmTesbHbIx Wwikadax,
KOTOpble 6bIBalOT HaKNALHbIMU UM BCTPaUBAEMbIMU.

[na kaxporo Tvna wkados ecTb ceMb MoandUKaLIMIA, KOTOPbIE OT/IMYAOTCA LWNUPUHOW. YeM 6osblue neTenb Tenaoro rnosna,
TeM 6o/iblie BbIXOAOB UCMO/b3YyeTCs Ha KOIeKTope, TeM 6onee WNpokun wkad Heobxoammo BbibMpaTh. TouHas Moaesb
wKada, KOTopas MOAXOAUT AN KOHKPETHOW KOHbUrypaumm Tenaoro nosa, byaet ykasaHa B pe3y/sibTaTax pacyeta nporpam-
Mbl Stahlmann Pro.

/

M

OEMIDEPHASA JIEHTA

OcHoBHOe Ha3HaueHue ﬂ,eMI'Id)epHOl‘/‘l JIEHTbI — KOMMEHCaLMs IMHENHOIO pacwmnpeHuns LLEMEHTHOW CTSKKN BOAAHOrO
Tensoro nosa rnpu ee Harpese U Kak cnegcteue, npeaoTepalleHune ee pactpeckmMBaHUA. KpOMe TOro .u.eMnd)epHaﬂ NneHTa
obecrnieunBaeT 3alMTY OT TENJIOBbIX MOTEPb Yepe3 CTeHbl 30aHUA, a TaK XKe aKyCTUYECKYO Pa3BA3KY LLEMEHTHOM CTKKU
N CTeH 34aHnA.

MaTtepuan neHTbl — BCMEHEHHbIV MONMN3TUMEH C K/IEEBbIM C/IOEM B BUAE MOJOCHI MO LEHTPY JIEHTbI Y MONNSTUIEHOBbIM
dapTyKoM.
Pazmepbl aeMndepHoi neHTbl Stahlmann:

—annHa— 15 ™
— wupuHa — 120 MM

— TonwyHa — 8 MM

JleHTa HaknenBaeTcs Ha HUXKHIOK YaCTb BbIPOBHEHHOM
W OTWTYKaTypeHHoW cTeHbl. KneaT neHTy no Bcemy nepu-
MeTpy MOMeLLEHUS, CM/IOLWHbIM MOMOTHOM, 6€3 NMPomnyCcKOoB.

[emndepHas nenta Stahlmann nmeet daptyk ns nonms-
TUNEHOW NIEHKW, KOTOPbIN YKNaAbIBAETCS CBEPXY TEMNO-
n3onaumMoHHoro Mata. JaHHbiv GapTyk mpeaoTBpalLaeT
ronagaHne 6eToHa MEXAY TEMNOU3OMSALMOHHBIM MaTOM

1 peMndepHoOM neHToM Npu 3anvee cTsHkkun. Kneeson cnon
NeHTbI obecreyrBaeT HageXHyto dukcaumto neHTbl. [ocne
YKNaaKM GUHMLLHOTO MOKPbITUS OCTATKM SIEHTbI O6pesatoTcs.




TEMNNTOU3ONAULNOHHDBIE MATDbI

TeI'I}'IOVI30}'I$|LlVIFI ABNAeTCa OAHUM U3 IMaBHbIX 3/IEMEHTOB BOAAHbIX TEM/1bIX MOJIOB.

Eé ocHoBHOe HasHaueHve — HanpaBWTb TEMIOBOM MOTOK OT TPYH TEMNOro Mosa BBEPX, MUHUMU3MPYS Ternonotepu
Ha HarpeBs HYXKHero nepekpbiTus. Boibop Tennonzonaumm BAnSeT Ha TakMe XapakTePUCTUKM TEMIOro NMona, Kak HecyLlas
CNOCOBHOCTb, TEMIOBAs MOLWHOCTb M SKOHOMUYHOCTb.

Ha ceroaHAWHMI AeHb OAHWM U3 NYULWNX MPEANOXKEHNI Ha POCCUNCKOM PbIHKE SIBNSIOTCA MaThl ¢ pukcaTtopamm Stahlmann.

OHM Npor3BOAATCS U3 MAOTHOrO NeHononanctTupona (nnotHoctb 30 kr/mM3) U MMeloT NOKPbITUE N3 KECTKOro NOAUCTUPONa
TonwwmHowm ot 0,6 no 1,0 Mm.

rlOJ'IMCTVIpOanoe NMOKpbITUE NpeaoTBpallaeT noragaHue
6eToHa 1 Bnaru CTsHXKKU B Tennon3onsdaunoHHble MaTbl,

4YTO No3BONSET N3bexkaTb pa3pyweHund Tenion3onaumnoH-
HOro cnos. KpOMe 3TOro, AaHHOe NMoKpbiITNe He CMUHaeTCs
npu XO,EI,b6e Nno HeMY N HaAeXKHO 3aliuiiaeT pr6y BO BpeMs
MOHTaXXa N 3a/IMBKU CTSAXKKW.

Ha nosepxHocTn MaToB OTdOpPMOBaHbI Tak Ha3biBaeMble
606bIWKN C hMKCaTOpaMu, KOTopble obecreunsatoT yoob-
HYIO 1 paBHOMEPHYIO YKIaAKy Tpybbl.

Martbi Stahlmann yknagbiBatoTcs BHax/ecT, C OGHOBPEMEH-
Hol ¢puKcaumen Kpas MaToB MO NMPUHLMUMY KKHOMOYHOrO
3aMKa», YTo MpPefoTBPaLLAET UX CMEeLLeHMe NpU yKIaaKe
rpetolen Tpybbl. KpoMe aToro, yknanka MaToB BHaxX/ECT
npenoTBpaLLaeT BO3HUKHOBEHME MOCTUKOB XO/104a Npu
3a/IMBKE CTAXKKMU.

Yknapka matoe Stahlmann nponseoauTcs no cnepylowei cxeme:

MaTbl ¢ dpukcaumen Stahlmann LdemndepHas nenta Stahlmann

CnepnyeT 06paTuTb BHUMaHWeE, YTO TEMION3ONALMOHHbIE MaTbl YKIaAblBalOTCA MO BCEW nowaam nona oborpesaemMoro ro-
MelLLEeHMs He3aBUCMMO OT TOro, ByAyT NN YKNaablBaTbCa TPYHObl TEMIOro rnosa no BCer Naowaam unm Het. 91o obecrieumsaeT
OAHOPOAHOCTb CTPYKTYPbI Mona (MosyymM «MIaBatoLLyro» CTSXKKY MO BCEW MNOLWAAM), a ClIefoBaTeslbHO, ero MpOYHOCTb

M HaAEeXXHOCTb.



TPYBbl BOOAHOIO TEMJ/IOIo NOJ1A

[.ns HanonbHOro oTonieH1s Mbl peKOMeHAYeM UCMOosb-
30BaTb OTOMOKEHHbIe rodprpoBaHHbie Tpy6bl Stahlmann
13 Hepykasetowert ctanm SS304 15 aA.

Tpy6a Stahlmann ngeanbHo NOAXOAUT ANS CUCTEM BOASHbIX
Ter/biX MOOB 1 06/1af4aeT CNeayoWMMY MPenMyLLECTBaMU:

= Bbicokas adpdekTnBHOCTL- KO3bDULMEHT TeNIONpo-
sogHocTun = 17 Bt/M*K, TennooTtaaya no cpasHeHUIo
¢ nnactukosbiMu Tpy6amum Ha 20% Bbiwe

= Jlerko pexxeTcqa U rHeTc4, 4To obecrnieynBaeT nerkmm
MOHTaX.

] OToxokeHHasn pr6a MMeeT NoBbIWEeHHY NMN1aCTUYHOCTb
n I'VI6I(OCTb, a TaKoke 60/blION 3anac MPpOYHOCTN NMpU
MHOToKpaTHOM crmbaHum.

= HenpessoligeHHas rubKocTb — LOMYCTUMbINA pagmyc
n3rmba — 2 BHewWwHNx anametpa. [laeT BO3IMOXHOCTb
NMPOKAaAKU TPACcC CO CMIOXHOM reoMeTpuen, HegoCTu-
KMMOW A5 APYrX TUNoB Tpy6.

= [pun nsrmbax He HapyLllaeTcs MPOXOJHOE CeveHme,
He 06pa3ytoTCs MUKPOTPELLMHbI U HE BO3HWKAeT Mexa-
HUYecKoe HarnpskeHne MeTanna.

] HyneBaﬂ KnucnopogHas npoHMuaeMocCTb

= OTcyTcTBrE MPOMEXYTOUHBIX COBAMHEHUIA B CTSHKKE —
6yxtbl 100 M 1 200 M nozBoNAIOT yKAaabiBaTb NeTAN
HY>XHOW ANUHbI 6€3 eAUHOro CTbiKa
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KoppozunoHHas cTolikocTb — obycnaenveaeTcs
MaTepuanoMm Tpy6bbi

BHyTpeHHss noBepxHoCTb Tpyb He MoaBepiKeHa
3apacTaHuio 3a CYET UCMO/b30BaHWNSA MOIMPOBaHHOM JIeH-
Tbl U3 HEp)KaBeloLLen CTaNu U TypOYyNeHTHOCTM NoToKa.

He 6outcs pazmoposku

KosdduumeHT nuHenHoro pacumpeHms npu Harpese
1o 50 °C B 20 pa3 mMeHblue, yem y Tpy6 PEX!

HagexHocTb. MarotoeneHa B Poccuu Ha npounzsoactee
OKB «lamma» (BxoamnT B K «CCT») Ha coBpeMeHHOM
060pPYAOBaHMN C YHETOM MEXAYHAPOAHbIX OTPaCeBbIX
cTaHAapToB

[nsa MoHTaxa He TpebyeTcs 3aKyrnKka crieumanbHoro
VHCTpYMeHTa

[MoXunzHeHHas rapaHTUs Ha BeCb CPOK Cny6bl Tpy6bi
(He meHee 30 net!)
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YKNTAAKA TPYB BOOAHOIO TEMJ1IOTO

Yknagka HarpeBaTe/ibHoW Tpy6bl BOASHOrO
Tennoro rona He TpebyeT crieumanbHbiX
nHcTpyMeHToB. [pu ncnonbsosaHun MaToB
¢ ¢pumkcaTtopamm Stahlmann Tpy6a npocto
dukcurpyeTcs Mexxay 606bilKaMmn MaTa nNpwu
HaXKaTUM Ha Heeé CBepXY.

AR

EcTb HeckonbKo npaBun, npuaepKUBascb KOTOPbIX Bbl CMOXKETE MPOU3BECTU FPaMOTHYIO YKNaaKY Tpy6bi:

= Yknagbiarite Tpy6y c warom ot 100 MM go 250 MM. (Mpum pacueTe BoasHoro Tennoro nona B nporpamme Stahlmann Pro
Wwar yKaagKmn paccunTbiBaeT aBTOMaTUYECKM B 3aBUCMMOCTU OT TUMa noMmeleHns). Yknagka c warom meHee 100MMm Heue-
necoobpasHa, T.K. BeAEeT K MOBbILEHHOMY pacxoay Tpy6bl, B TO BpeMs Kak MpUpOCTa TEN0BOro NoToKa Bbl HE MonyuuTe.
= Kpome storo, uactb Ternna 13 nogatowwen Tpybbl ByaeT pacxofoBaTbhca Ha Harpes obpaTHol Tpy6bl. Mpu yknaake
e ¢ warom cebiwe 250 MM BO3MOXXHO MosBIeHMe «TeMrepaTypHOI 3e6pbl», Koraa pacrnpeneneHve TeMnepaTypbl no
MOBEPXHOCTM Mosia HepaBHOMEPHO.

= Tpy6bl Tennoebix neTenb yknaapieatotca He 6nmie 150 MM oT cTeH

| | MakcumanbHas ANVHa NeT/In BOAAHOrO TeNn/10ro rnona He Ao/HKHa nNpeBbillaTb 80 M. I'IpleeHeHMe netenb 6onblen ann-
Hbl NpuBeAeT K BbICOKMM rmapaB/in4yeckKnM noTepsaMm, HaCoC CUCTEMbI HE CMOXKET NMpoKaYvaTb TeN/IOHOCUTENb C Heobxo-
,EI,I/IMOI‘/'I Ana nopaep>kaHusa 3a,D,aHHOi/‘I TemMnepaTtypbl CKOPOCTbHO.

= [leTnu Tennoro nona yknaabiBaroTCs OAHUM OTpe3koM, 6e3 cTbikoB. [ns aToro BbinyckaloTcs Tpybbl, NpeaHa3HaYeHHble
cneumanbHo ans BogsHoro tennoro nona, anvHon 100 n 200 m.

Ha MpaKTUKe NCNonb3yrTCA ABa OCHOBHbIX BUAA YKNaAKW HarpeBaTe/ibHbIX MeTe/ib: KYy/IUTKa» U «3MenKa».
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«3menka»

[Npu yknanke netnun «3melnikon» Hanbonblias TemmnepaTtypa
TENIoOHOCUTENS B CaMOM Hauase neTnu, aanee, no Mepe
yhaneHus TemMnepatypa nagaer. [lostomy, kak npasuno,
packiafplBaTh MNET/IIO HAUYMHAKOT OT CaMOW XOIOAHOMN
BHelwWwHel cTeHbl. [1py TakoM cnocobe packnagky y KOHTypa
rnosyyaeTcs HepaBHOMEpPHOe pacrpefesieHre TeMrnepary-
pbl Mo Bcen naowaau. laHHbii cnocob packnagky noaxo-
LVT A1 BbITAHYTbIX MOMELLEHWNA, HaNpUMep A1 BbITAHYTbIX
KOPWUAOPOB, FAe KYNIUTKOW» YNOXUTb NET/IIO He NpeacTaB-
NAETCSH BO3MOXKHbIM.

«Ynutka»

Mpu yknagke netenb «ynuTKoM» TpyGbl mogaumn n obpaTku
uepeayoTCs, YTO MPUBOAMUT K PaBHOMEPHOMY pacrpenerne-
HUIO TEMMepaTypbl MO NAOLWAAM AaHHOTO KOHTYPa.

Ha npakTtuke Hanbonee pacnpocTpaHeH cnocob yknagku
KYNUTKOM» , T.K. UMEET MaccCy NpeuMyLLeCTB Nepes, «3Mel-
KOM». DTO yrKe yrnoMsHyToe 6onee paBHOMepHoe pacrpe-
feneHvie TeMnepaTypsl, a TakxKe 3TOT cnocob 6onee npoct
B MOHTaXe, T.K. Tpy6bl yKkaabiBatoTcs € narnbom B 90°,

B TO BpeMs Kak NMpwu yKnajke «3MenKon» Tpybbl yknaabiBa-
totca ¢ yrnom 180°. MoaToMy ruapaBnnyeckoe conpoTme-
NeHWe KOHTYPA, YIOKEHHOTO KYSIUTKOM» MeHbLue 1 TpebyeT
MeHbLUEeN MOLWHOCTU LIMPKYISLMOHHOIO Hacoca.

Mpsambie 1 06paTHble Tpy6bl NeTeNb BOASHOrO TEMIOro Mona NMoAKIUalTCs K KONIEKTOPY, KOTOPbI yCTaHaBMBaeTcs
B pacrnpepenuTenbHbii wkad. g ontuManbHoro pacxoga Tpybbl pacnpenenutenbHbin wikad uenecoobpasHee Bcero pas-
MeLLaTb Kak MOXHO BuKe K LIeHTpasibHOM 4acTu AoMa.



YKTAOKA TPYB BOAAHOIO TEMNJ1IOTO

LleMeHTHas cTsXXKa Npu HarpeBaHWUU UCMbITbIBAET SIMHENHbIe paclumMpenus. [na ux koMneHcaumm, u Kak cneicTeue, npe-
[OTBpaLLEHWS ee pPacTpeCcKUBaHWS, UCNONb3yeTcs aeMndepHas neHTa, KoTopas NpPoKIaAblBaeTCs Mo NepuMeTpy noMelle-
Hua. Ho ecnu nomeweHne nmeet nnowaap 6onee 40 M2 MAn gnvHa OAHOM M3 CTeH NoMeLLeHMs NpeBbiwaeT 8 M (BbITAHyToe
noMelleHue), HeobXoaMMO ycTpamneaTh AedOpMaLMOHHbIE WBbl. B yacTHbIX AOMax NoMelLeHns pefKko UMeKoT NaoLwanb
6onbwe 40 M2, noaToMy aedOpMaLMOHHbIE WBbI AealoT B ABEPHbIX MpOoeMax, Ha Moporax.

A\

8™

CxeMa opraHusaumm aepopMaLMOHHOrO WBa

ﬂ,ed)OpMaLWIOHHbIl‘;I woB npeacrtasngaeT cobon Monocy n3 anacTtUYHOro MaTtepumana TONWWHOW HE MeHee 10 MMm. B npopaxe
MOXXHO HaUTW FOTOBbIE K MOHTa>)Ky BapuaHTbl ,D,ed)OpMaLI,VIOHHbIX WBOB, HO, KaK MpaBun1o, OHN UMEIOT BbICOKYHIO LIeHY. Llau.l.e
BCero B Ka4yecTtBe ,D,ed)OpMaLI,MOHHbIX LIBOB NCMNOJIb3YIOT AB€e ,qund)eprle NeHTbl Stahlmann, KOTOpble CK/1ieeHbl Apyr ¢ apy-
roM KJIeMKUMmn CTOpOHaMu, HO He Nno BCeW BbICcOTE - CHU3Y OCTaBNIAKOT OKOJ1I0 10 MM, Ha KOTOpble 3TOT p.eMn¢epr||7| woB
KNnenTcd K OCHOBaHUIO.

OH LoMKeH NPOXOAUTb MO BCEN BbICOTE U LWUMPUHE CTAKKU. Tpy6Bbl, KOTOPbIE NMepeceKatoT AaHHbIN OB, AO/HKHbI 6bITb Mpo-
NOXKEHDbI B M1aCTMKOBbIX rMb3ax. Hanpumep ans rodpuposaHHoit Tpy6bl Stahlmann 15A gns 3Tmx uenen MoXxXHO ncronb-
30BaThb MNNACTUKOBYIO ropprpoBaHHYIO TPYBy AMaMeTpoB 25 MM Ans NpoKkiaaku Kabens.
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3ANOJ/IHEHUE KOHTYPOB TEMJ/10TO
MOJIA TENMJTOHOCUTEJIEM

I'Iepe,u, 3anyCKOM BOAAHOro Tennoro nosa HeO6X0,EI,VIMO 3anoO/THNTb BCe KOHTYpPbI TEM/IOHOCUTETIEM. B kauecTse TennoHocuTens
OonycKkaeTcsa NpUMeHATb BOAY nméo BOAHO-TIMKONEBble CMeCu.

3anonHanTe CUCTEMY YMCTBIM TENNOHOCUTENEM, CBOBOAHbBIM OT MpUMeceit 1 3arps3HeHmi!
MpoeepbTe oKkpysKatoLyto TeMrepaTypy nepes 3anonHeHuneM. Ecnv temnepatypa Huske +6 °C, 3anonHaTb cUcTeMy He crie-
LyeT, eCNu TOMbKO OHa He ByaeT 3anyleHa HeMea1eHHO, A9 NPefoXPaHeHUs TPy OT 3aMOpPaXkMBaHMS.
Onepaumm Mo 3anofHeHMIo LOMKHbI MPOU3BOAMTHCS NOCNEA0BATENbHO, OTAE/bHO AJf KaXKAOro KOHTYpa (NeTam) nona.
3aKkpoiTe oTCeUHble LapOoBble KPaHbl, €C/IY OHW YCTaHOBJIEHbI, U:
1. TMpucoeanHuTe TpyBy, MCMONb3yEMYIO 4118 3aNONHEHUS, K APEHAXHOMY KpaHy, yCTaHOBIEHHOMY Ha 06paTHOM KONfeKTope;
2. TMopcoeanHuTe K ApeHaXHOMY KpaHy, yCTaHOBIEHHOMY Ha MOAAIoLEM KOMIEKTOPe, PE3VHOBYIO TPYBKY, UTo6bl MMeTb
BO3MOXHOCTb BbIMYCKaTb BOAY, BbITEKAIOLLYIO BO BPEMs 3arNONHEeHWs CUCTEMbI;
3. 3akpoiTe aBTOMaTUYECKME BO3AYXOOTBOAUMKN,
3abnokupyiTe BCce KOHTYpPbl KPOME 3aMoSIHAEMOro, MepeKpblB TEPMOCTaTUYECKME U HACTPOEUHbIE KNaraHbl Ha Nojato-
weM 1 06paTHOM KONEeKTopax;
5. HauHuTte onepaumio No 3anonNHEHUIO KOHTYpPa TEMIOHOCUTENEM;
OcTaHoBUTE 3aM0NHEHMe Kak TOMbKO U3 BbIMYCKHOM TPy6bl HAYHET BbITeKaTb Boaa 6e3 My3blpbKoB BO34yXa;
7. Korpa KoHTYp 3anonHuTCs, 3a6NOKUPYITE ero, MepeKpblE TEPMOCTaTUUECKME U HACTPOGYUHbIE KNanaHbl, 3aTeM OTKPOW-
Te cnepyowWwmil KOHTYP, MOANEXALLMIA 3aNONHEHMIO.

rlOBTOpI/ITe warn 4-6 Ana BCeX 3ano/IHAEMbIX KOHTYPOB. B KOHLe onepau,m7| no 3anoJIHeHUo OTI(pOI;ITe OTCeYHble Wapo-
Bbl€ KpaHbl 1 3a|<p017|Te ApeHaXXHble KpaHbl.

OMPECCOBKA

OnpeccosKa npons3soanTCd HenocpeacTBeHHO nepen 3a/IMBKON LLEMEHTHOM CTXKKU C LeNbio KOHTPON4 OTCYTCTBUA
npoTeyvyeKk TenJIOHOCUTENA B KOHTYpax Tensioro nosna. K Hayany onpeccoBKU OO/HKeH 6bITb CMOHTUPOBAaH pacrnpeagennTenb-
HbIN LIJI(ad), B HEro yCTaHOBJIEH KONIEKTOP, a K KONNEeKTOPY NOAK/TFOYEHbI pr6b| HarpeBaTe/ibHbIX KOHTYPOB, 3arnoJ/iHeHHble
TennoHocuTenem.

,D,}'ISI ornpeccoBKku HeO6X0,EI,I/IMO noaaTtb B CUCTEMY OMNMpecCcoOBOYHbIM HaCOCOM fAaBsieHne 6 6ap M OCTaBUTb Ha 1 CYTKMW. Ecnn
AaBneHune oCtanoCb Hen3MeHHbIM, TN U3BMEHUNOCb He CUJTbHO (He 6onee 10%), ncnbiTaHMe cYnTaeM ycrnewHbiM. Mocne
3TOoro pr6b| MOXXHO 3a/MBaTb CTAXKOMN.

TPEBOBAHUA K CTAXKE

Cradkka siBNgeTcs OAHWM U3 OCHOBHbIX KOMMOHEHTOB BOASHOMO TEM/IOro Nona, T.K. ABASeTCS HECYLMM U pacrpenensiowmM
HarpysKky v Tenno cnoem. CTskka gomkHa cootBeTcTBoBaTh TpebosaHuam CIM29.13330.2011 n CHul 3.04.01-87. TonwwmHa
CTOKKUW Hag, Tpybor fomxkHa 6biTb He MeHee 30 MM.

‘-{au.l,e BCero ncnosbsyeTcqa LeMeHTHO-Nnec4YaHasa CTa)KKa, HO eé pekoMeHayeTCcs MCnoJib30BaTb CO cneu,maanoDl ,D,06aBI(OI2 -
I'IJ'IaCTI/Id)VIKaTOpOM, ynquualou.l,ef/'l TennonpoBoAHOCTb U MNNAaCTUYHOCTb CTAXKKW, a TaKiXKe yBeJ'II/ILII/IBaIOLIJ,epI NMPOYHOCTDb
CTSOKKM Ha pacTsaXKeHune. Takum O6p830M,,EU'IFI CTSOKKM BOOSAHOrO Tensioro nona, I(OTOprljl MncnbiTbiBaeT NOCTOSAHHbIE LLNKAbI
oxna)l(,u,eva/HarpeBa AaHHadA p,o6aB|<a obsizaTenbHa.

KpoMme Toro, npvMeHeHve nnacTudukaTopa no3BonseT yMeHblMTb KOIMYECTBO BOAbl, HEOBXOAMMOW MpuY 3aMeLLnBaHUm
CTSKKU, U3-3a YEro YMeHbLIAeTCs MOPUCTOCTb CTSHXKKM nocsie eé 3aTeepaesaHus. bnarogaps atomy, cTsxkka onTuManbHO
MOKPbIBaeT MOBEPXHOCTb TPY6bl HE OCTaB/MsAA MYCTOT C BO34YXOM, KOTOPbIE YXYALIato nepeaady Tenna.

He AonyckKaeTcs AOGaBJ‘IeHVIe B UeMeHTHbIe pacTBOpPbIl, KOTOpPbIE 6yAy'l' UMEeTb KOHTaKT C 'rpyGoﬁ U3 HepXXaBelo-
wewm cTanu, conu, CosieBbiX paCTBOPOB U/IU UHDBIX XUMUUYECKUX CoeAMHeHMﬁ, arpeccUBHbIX K Hepmaselomeﬁ cTanu.

3anuBaTb CTSDKKY cnefyeT npu TeMnepaType B NoMeLleHnn He Hue + 5°C. Craxka AO0J/DKHa HaXo4AmTbCa no4 csioeM Bo4O-
yYAep>XXmnBarwwero Mmatepmana B TevyeHne 7 ,D,Hel‘/'l rnocrne 3a7MBKUM U 3almLLeHa OT CKBO3HAKOB A1 UCK/IOYEHUS eé pacTpe-
CKmnBaHuM4.

BpeMn MONIHOTO 3aTBepAeBaHNs CTAXKKN, NOCIe KOTOPOro MOXXHO BK/1HOYaTb Tensnbin non, CoCTaBNngdeT He MeHee 28 CYTOK.
yCI(OpﬂTb 3aTBepaeBaHnNe CTAXKKU, BKKOYada Tensnbin non, HegonycTmMo.

20



BBO B SKCMN/TYATAUNIO CUCTEM
BOOAHOIO TEMNOINO NOJA

Beog B skcnnyaTaumio npovsBoauMTCa B CeaytoweM nopsake:

1. 3anonHeHve cucTeMbl TEMNIOHOCHTENEM U yAaNeHe BO3ayXa
(cM. n. «3anonHeHve KOHTYPOB TEM/IOro MoMa TEMNIOHOCUTENEMY)

2. TposeaeHve rmapaBanyecknx ncrbitaHum (cM. n. «Onpeccoska»)

3. 3anonHeHue TennoHocuTenem nogatolero u obpaTHoro konnektopa. [lns atoro nepekpbiBatoTCs BCe KnanaHbl netesb
TEroro rnosa v OTKPbIBAKOTCS 3aMOpHbIe LWAPOBble KPaHbl, yCTAHOB/IEHHbIE Mepes, MoAaloWMM 1 06paTHbIM KOINEKTO-
pamu. [Nocne 3anonHeHns KonnekTopa TenjoHocMTeneM HeobxoAnMO yaanuTb U3 Hero Bosayx. [ns atux uenem Hyx-
HO MCMO/b30BaTb BO3AYXOOTBOAUYMNKMN, yCTAHOB/IEHHbIE Ha TOpLAX KonnekTopos Stahlmann. B MHOroaTaXHbIX 34aHMAX
yhaneHue Bo3ayxa Heo6XoAMMO HauMHATb U3 KOMIEKTOPOB, PACMONOXEHHbIX B MoABane.

4, ,El,anee BCe KOHTYpbl CHOBa OTKPbIBakOTCA U NpoBepsaeTCcd, OCTanCsa /i B HUX BO34yX. Ecnmn BO34YyX OCTancs, HeO6XO.E|.|/1'
MO MOBTOPUTb ornepauunto No 3afno/IHEHNKO KOHTYPOB 3aHOBO.

5. Tpwu 3anycke cuctembl pabouee gasneHue, kak npaeuno, coctaenset 0.5-1.5 6ap. Bintouaercs umpkynaumoHHbin
HaCcoOC CUCTEMbl 1 3aMyCcKaeTcs KOTes, fafiee OTKPbIBAaeTCs O4MH HarpeBaTesbHbI KOHTYp. Heobxoammo gobutbes
ero nonHoro o6e3Bo3nylwBaHus. [1pn 3ToM TeMnepaTypa HauHeT MeaeHHo pacTu. [locne Toro, Kak NepBbI KOHTYpP
6blN1 MpoOKayvaH, 3aKpbIBaeM K/laraHbl MEPBOro KOHTYpPa, OTKPbIBaeM K/araHbl C/IeAyroLLero KoOHTypa. TakuM obpasom
MPpOKaYMBalOTCs BCE MET/IN HarpeBaTe/bHbIX KOHTYPOB. DTO He 6bICTPbIV MPOLLECC, OH MOXET 3aHATb HECKO/bKO AHEW,
0COBEHHO A/ A/IMHHBIX KOHTYPOB.

6. bBanaHcupoBka KOHTYpOB. 3HaueHMs NOTOKa TEMOHOCUTENA Yepes KOHTYpPbl HEOBXOAMMO B3ATb B MpOrpaMMe pacyeTa
Stahlmann Pro. [laHHble 3HaueHus yCTaHaBNMBAOTCA Ha pacXoLoMepax MOAakLEro KonekTopa.

HATO/JIbHbIE MOKPbITUA

B kauectse I'IOKprTVIVI Ana CUCTeM BOOAHOIO Tennoro noJsia MoryT NpUMeHATbCA criefyoume MmaTtepuanbl:

ﬂ,epeBﬂHHble MNOKpbITUA (napKeT,
AepeBsHHbIe ,CI,OCKI/I)

NamuHat KoBpoBble mokpbiTus [MonnmepHbie NokpbiTUS
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Ba)I(HO, 4yTObbI MaTepuan NoKpbITUA UMeN XapaKTepPUCTUKU, B TOM YNCNE N CaHUTapHO-TUTMeHn4eckne, nossongowme npun-
MEeHATb ero B cuctemMax Tensioro nona. Hanpmmep He BCe BUAbl MapKeToB U AepeBAHHbIX I'IOI(prTMI‘/lI BO3MOXXHO NMPUMEHATb
B 3TUX CUCTeMaXx, Tak Kak MakKCMMaZibHaa TeMrnepaTypa nosa And sTux MmatepunasioB CoCtaBnsgeT 26-27 °C.

Yo kacaeTca KOBPOBbIX I'IOKprTI/IIZ,TO npurogHbie Ang npuMeHeHnsa B CUCTeMax Tensoro nosia 4o/HKHbl UMeTb COOTBET-
CTBYHOLLYO MapKMNpPOBKY. I'Ipvl yKnagke nokKpbITUA 3TOrO TUMa AO0J/DKHbI MIOTHO NpuieraTb K CTAXKe.

HaVI}'IyLILIJVIMVI MaTepunanaMn C TOYKU 3peHnda Ten1IoNpoBOAHOCTU ABNAKOTCA KepaMnyeckme N KaMeHHble NOKpPbITUS.

Tak Kak HamonbHOE MOKPbITUE MOXKET CUIbHO BAUSATL Ha Ternonepenady, BaXkKHo, 4Tobbl BENMUYMHA TEPMUYECKOrO COMpo-
TUBNEHUS HaNobHbIX NOKPbITUA He Npesbiwana 0,15m%.°C/BT. TepMuueckme conpoTUBAEHNS NCMONb3YeMbIX HAMObHbIX
MaTepunasioB YYUTbIBAIOTCS MPU TEMOBbIX pacyeTax CMCTEM BOAAHOrO Tersioro nosna e nporpamme Stahlmann Pro.

nOKprTMﬂ, npurogaHbie AJig UCNOJ/Ib3O0BaHUA C CUCTEMaMU Tensoro noJjia MapKupyroTtcs I'IOAOGHbIMM 3HaKaMm:

H,O
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