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Yeaxaembie xosnnezu!

Hay4yHo-npou3eodcmeeHHass ¢hupma OO0 «Bumamepm» u ®ryrl «HUHUcax-
mexHUKuU» npednazarom BawemMy eHUMaHUIXO pekoMeHOayuu rno rnpuMeHeHUro opuau-
HanbHbIX 6umMemarnnuyecKux CeKYUOHHbIX paduamopoe ebICOKOU HadéxHocmu
«Canmexnpom BM», ebinyck komopsix oceourno OAO «CaHmexnpomy».

PekoMeHOayuu cocmaesieHb! 86 coomeemcecmeuu ¢ pocculickumu Hopmamuse-
HbLIMU yC/I08USMU U codep)xam cgedeHun coenacHo mpeboearnusm CHull 2.04.05-91*
«OmonneHue, seHMUNSYUS U KOHOUYUOHUPOBAaHUEY.

Aemopb! pekomMeHOayul: kaHO. mexH. Hayk Cacun B.A., kaHO. mexH. Hayk Bep-
wudckuu I .A., uHxeHepss lpokonenko T.H., lLeeyos b.B. u KywnHup B./.

C ebixodomM Hacmosiujux peKoMeHOauuu Kpamkue pekomeHOayuu 00O «Buma-
mepmM» 1o rnpuMeHeHUrO bumemasinudeckux paduamopoes «Canmexnpom BM» uzdarHus
2000 200a cyumams ympamuewiumu cuiy.

JaMe4vyaHUus U rnpeotoXeHusa o coeepuweHCMmaeo8aHur0o Hacmoawux peKomMeHoa-
yuu aemopb! npocsam Harnpaensmses rno adpecy: Poccusi, 111558, Mockea, 3enéHbiu npo-
cnekm, 87-1-23, dupexkmopy OO0 «Bumamepm» Cacury Bumanurw HearHoeuyvy unu no
men./hakc. (095) 482-38-79 u men. (095) 918—-58-95.

© 000 «Butatepm»
2001

- «CaHTtexnpom BM»
| - . pagunartopbl oOTONMUTENbHbIE DUMeTansnyYeckme CekuuoHHble
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MakcumansHoe pabouee M36brrquoe .n,aBneHue T&ﬂﬂOHOCMTenH

- 1 Ma npn cepunHOM Bbinycke,

- 1,6 Mfa no 3aka3y Anst CUCTEM C NOBbIWEHHbLIM AaBNIeHUEM TEMJTOHOCUTESA.
UcnbiTaTenbHoOe N3DLITOYHOE AaBneHne rennoHocnrens (He Mexee):

- 1,5 Mila npy cepunHOM Bbinycke,

- 2,4 MlMa no 3aKka3y Ansi CACTEM C NOBLIWEHHbLIM AaBNeHUeM TeNIOHOCUTENS.
MakcumanbHas Temneparypa rennoHocurens 130°C;

HoMuHasnbHbIN Tennoson notok cekumn PbC-500 0,195 kBT;

TexHnueckue ycnosus TY 4935-008-03939804-01.

o MMpumeHAOTCH B CUCTEMAX OTONNIEHUS 3AaHUNA PA3NIUYHOIO Ha3HaAUEeHUS.

e PaszpaboTaHbt npUMEeHUTENbHO K POCCMUCKUM YCNIOBUAM 3KCNAyaTalum,
HaAEXHb! U AONMINOBEeYHbI.

e AMeloT COBpeMEHHbIN ANU3ainH, BbiCOKOI(EKTUBHYIO M CTAaDUNBLHYIO
Tennonepepauy.

e BbinyCcKaroTCA OKpaWeHHbIMKU, B KOMINIEKTe CO cpeAcTBaAMU KPenneHna v
NPUCOeAUHEHUS K CUCTEME OTONNEHUS, NOSTHON CTPOUTENIbHON FOTOBHOCTM.

e OBONagalT HU3KOU MaTepnanoeémMKoCTbO, YOOOHbI NP TPAHCNOPTUPOBKE

N MOHTaxXe.

fepMeTUUYHbLI N HAOE€XHbl NPU NeperpynnMpoBKe CeKUunM,

ManouHepuyUoOHHbLI, IHEPro3KOHOMUYHDI.

MrMeHunyHbLI.

Xapakrepu3yrTcsa OoNTUManibHbIM COOTHOILEHUEM LeHbl U KauecTBa.
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1. OCHOBHbIE TEXHUHECKUE XAPAKTEPUCTUKW

BUMETAJJTMUECKUX CEKLUMOHHBIX PAOAUATOPOB
«CAHTEXITPOM BM»

1.1. Tlpeanaraembie cneynanucTam pekomeHgaumm no NPUMEHeHnIo OpurnHanb-
HbiX OuMeTannuuyecKknx cCekuuoHHbIX paguatopoB «CaHTexnpom BM» paspaboTaHsbl
000 «Butatepm» Ha ocHoBe npoBeAEHHLIX B nabopatopum oTONUTENbHLIX NPUdOPOB
OI'YA «HUWWcaHTexHUKN» BCECTOPOHHUX UCMbITaHUN ODpa3UOB YKA3aHHbIX paauaTo-
poB, n3rotTosneHHbix OAO «CaHTexnpom». |

Agpec n KoHTakTHble Tenedonbl OAQO «CaHTtexnpom»: Poccusa, 107497, Mockaa,
yi. AMmypckas, 4. 9/6;, Ten. (095) 164-07-01, dakc. (095) 462-00-62, otnen mapkeTuHra
(095) 163-65-19, otaen cobita (095) 164-07-26, 462-21-23, 462-17-90, 462-57-24
TexHudeckue koHcynbTaumn (095) 164-08-96, 482-38-79; e-mail@santekhprom.ru,
e-mail@santexprom.ru, http://www. santekhprom.ru, http://www. santexprom.ru.

[eHepanbHbi gupexTop — 3enncko Nasen Muxannosuu.

1.2. PexkomeHpaillmu cocTaBneHbl No TPaguUUMOHHON ANS OTEeYeCTBEHHOW npak-
TUKN cxeme [1}], [2].

1.3. Paguatop «CanTtexnpom bM» (puc. 1.1) paspabotan comectHo OO0 «Bu-
Tatepm» U OAO «CaHTexnpom» C NO3ULMNA CO34aHUSA CEKUMOHHOro paguaTtopa ebico-
KO20 Ou3auHa U rnosbiWeHHOU HadEXHocmu C Yy4ETOM BO3MOXHOCTY €ro akcnnyara-
UMY B OTEYECTBEHHbIX CUCTEMAX OTOMMIEHUA, B KOTOPbIX, K COXANEHNIO, KAYeCTBO Tel-
TOHOCUTENSs He Bcergda oTBevaeT Tpebosanusam Pl 34.20.501-95 [3].

1.4. Pagnatop cCOCTOUT M3 CTAnbHOro 3aknagHoro snemeHTta (Kapkaca), OMbl-
BAE€MOIro U3HYTPW TENNOHOCUTENEM, N HAPYXHOIO NNTOMO Noa AaBneHnem opedpeHuns
N3 BbICOKOKAYECTBEHHbLIX antoMWHUEBLIX CMNaBoB. Kapkac M3roTOBNEH U3 CTanbHbIX
NPOOUNNPOBAHHBLIX BOAOrasonpoBOAHbIX TPYD 19x2 MM, BbINOSTHSAKLWUX POfb BEPTU-
KanbHbIX KOMOHOK, N 3NTEKTPOCBAPHbLIX LENbHOTAHYTbIX TpyO 38x4 MM, 0bpasylowunx ro-
PU3OHTANbHbLIE KOMNEKTOPLI, CBAPEHHbLIX Mexay cobon B cpefie aproxa. [lpy aTon KOH-
CTPYKUUK, BO-NEPBLIX, UCK/TFOYAaemCcsi KOHmMaKm mensoHocuUmensi ¢ aitoMuHuUes8bIM
criziagoM, omcymcmeyrom yCcrnogusl 3JIeKMpPOoXUMUYeCcKoU KOppo3uu, YTo onpeae-
naeT dosreoeeyHocmeb Npubopa, BO-BTOPbLIX, opuriHanbHas dopma poHTaNbHbIX
antoMUHNEBLIX PEDEP U BEPTUKANBbHBLIX KOMOHOK ONPeaenstoT 8bICOKY0 ahghekmua-
Hocmb u cmabunsHOCMBE mennonepedayu » ynyqwarwT eueueHuU4YHocms rnpubopa
N, B-TpeTbUX, obecneunBaeTcs Ha0EXXHOCMb U 2epMemuy4YHOCMb npu cbopke u ne-
pezspynnupoekKe pagnaTopos.

OpebpenHve 13 antwMnHneBbIX CnraBoB U Manbin 0bbEM BOAbLI B pagnaTtope on-
peOensioT €ro HU3KYIO UHEepPUUOHHOCMb VN, KaK CneacTBue, IHepP203KOHOMUYHOCMb.

Hu3kas mateprnanoémkocTb dumeTannuyeckoro pagmnartopa «CaHtexnpom BM»
obecnevuBaeT ydobcmeo u HU3KUe 3ampambl Npu mpaHcrnopmupoeke U MOHMa-

Xe.

[pn pa3paboTke KOHCTPYKUMKN cekumu Bbina nocraBneHa 3agava, YTobbl eé HO-
MNUHaNbHbIK TENNOBON NOTOK He npesBbiwan 200 Bt Bo nsbexaHne nepepacxoga OTo-
NUTENbHbLIX NPUOOPOB NPY NPOEKTUPOBAHNK CUCTEM OTOMNNEHUSA.

Hnsa obecneveHns HapnEXHOCTU N gonroeedyHocTn paauatopa PbC no 3agaHuto
OAQO «CaHtexnpom» 6binu paspaboTaHbl 1 NPUMEHEHbI crneuuanbHble Pe3nHOMNONn-
MEpHbIE TEPMOCTOUKUE MPOKNALKN TOMWMUHON 1,5 MM.

1.5. B 2001 rogy 3aBog «CaHTexnpom» nNpuUcTynun K CEPUAHOMY BbINYCKY pa-
anaroposB «CaHtexnpom bM» PBC-500 ¢ moHTaxHon Bbicotorn 500 mm cornacHo TY
4935-008-03989804-01 Ha paanaTopbl OTONMUTESNbHbIE DUMETaNNYEeCKUe CEKUNOHHbIE
«CaHTexnpom BM».

MaccoBoe Npou3BOACTBO PaanaTtopoB C MOHTaXHOW BbicoTon 300 mMm npeay-
- cmoTpeHo B 2002 ropy.
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1.6. Bce moandukaumn npegHasHaveHbl ans paboTbl B cuctemMax OTONNeHus
30aHWA PA3NNYHOro HaA3HAYEeHUs NPKU MakcrmanbsHoM padbovyeM N3OLITOYHOM AaBNEeHUN
TennoHocutens 1 Mla (npu ucneiratenbHoMm — He MeHee 1,5 Mfila) nnn no 3akasy npwu
paboyemM n3bbiTo4yHOM AasneHun 1,6 Mila (npu ucneiTtatensHoM — He MeHee 2,4 Ml1a)
Ha niobom Buge TennoHocuTens npu ero Temneparype go 130°C.

1.7. PagwaTtopbl cobuparTca Ha cTanbHbix HUnnensx 1". 3epkana cekuuit Bbi-
NONHEeHb! NPodUNbHbIMYK ANa bonee HaaeXHOoro 3aXkmva npoknagok.

Kaxkabin pagnatop KOMNNekTyeTca ABYMSA MMyxXuMu 1 gByMs I'IpOXO,D,HbIMVI npoo-
kam 1/2" vnn 3/4" (no 3akasy).

B 3aBMCMMOCTK OT NEBOrO UNN NPaBoro NpUcoeanHeHns, oT GOKOBOIO MSIN Ana-
rOHanNbHOIro NPUCOEeANHEHUSA TEennonpoBOAOB 3akasbiBalTCA rNyxme KU npoxofHbie
Npobku COOTBETCTBEHHO C NEBOW 1Ny npasoun pe3sbon.

1.8. Bce pagnatopsl noctasnsaTcs B8 cbope no 5 unu 6 ceKumm a Npn Hanu4un
3aKkasa — no cneyndukaumm ¢ KonnuecTsom cekumm B npudope ot 3 4o 15 wryk.

1.9. Bce paauatops! oOKpalumBaTCAa cHavana MeTtogomM aHo4HOro 3feKTpoocax-
OeHns, a 3aTemM NOPOLUKOBbIMK aManiaMu Denoro uBeTta B 311EKTPOCTAaTUYECKOM More,
T.€. nocne cOOopKM paguaTtopbl NOCTABNATCS MOJTHOU cmpoumesnibHoU 20MmoO8HO-

cmu.

1.10. Pagnartopbl NocTaBndalOTCA ynakogaHHbIMU B NONUITUNEHOBYIO MNITEHKY U
KapTOHHYIO KOPODKY B KOMMSIEKTE C KPOHLWLTENHAMUN N NPOOKaMN (rIyXnmMu 1 nNpoxoaHbi-
MU ). |

1.11. CneynanbHbie 3KCnnyaTaunoHHbie UCNbITaHUA paanaTtopoB «CaHTexnpom

BEM» PBC-500, npoBenénHbie OO0 «Butatepm», nokasanu, 4To MpUHATAS KOHCTPYK-

UMsa 3TUX pagvaTopos obecneyumBaeT BbICOKYID HAOEKHOCTb TEMMOBOrO KOHTAKTa
CTanbHbIX 3aKNaaHbIX AgeTaneu n antoMUHNEBOrO opebpeHns B nepno skcnnyatauum.
Nmetoulee mecto Hebonbloe CHWKEHWE TennoBbIX rnokasartenein pagnatopoB «Can-
Texnpom bM» B xope a3kcnnyatayum He npesbiliaeT 1%, 4YTO CYLWECTBEHHO HUXKE
YMEHbLUEHNS Tennonepeaayn y Bcex APYrux OTEYECTBEHHbIX U 3apyDexHbIX BumeTan-
NMYEecKUX oTonuTenbHbIX Npudopos (oT 2 Ao 10%,). |

1.12. YcnoBHble o0o3HadeHns OumeTannuueckux paauvatopoB «CaHTexnpom
bM» cornacHo TY 4935-008-03989804-01 BxtovaoT CODCTBEHHO Ha3BaHWE 3TOrO
npubopa «CaHntexnpom BM», ero cokpaulgHHoe HaseaHne PBC (pagunatop bumeTran-
NUYECKNN CEKUMOHHbIR) 1 MOHTaXHYH0 BbICOTY B MM (500 nnn 300), yncno cekuymn B pa-
anaTope, HOMUHanNbHbLIM TENNOBOW NOTOK B KBT 1 HOMep TY.

[Tpumep nonHoro ycrnoBHoro obo3HavyeHns npu 3akase paguartopa «Cantexnpom
BM» ¢ moHTaxkHoW BbicoTonm 500 MM n3 6 cekymm 1 ¢ HoOMUHaNbHbIM TENNOBbLIM NOTO-
kom 1,17 kBT

Paduamop «Canmexnpom bM» PbC-500-6-1,17 TY 4935-008-03989804-01.

KpaTkoe obo3HaueHue aToro xe pagunartopa: PBC-500-6-1,17.

1.13. B tabnuue 1.1 n puc. 1.2 npencraBneHbl OCHOBHbIE TEXHUYECKUE Xapak-
TEPUCTUKU U pa3mMepbl cekynn pagmnaTtopoB «Cantexnpom bM». HOMUHaANbHbLIA TENNO-
BOW NMOTOK cekuynn paguatopa PbC-500 nonyyeH B xode ucnbiTaHWA npeactaBUTENb-
HbIX TUNMOPAa3MepPOoB 3TOrO paguatopa n3 O CeKLnn. I'IOKasaTenM ansa cexkummn PBC-300
onpeneneHb! Ana 8-CeKUMOoHHOro paaunaropa. | :

B tabnuue 1.2 npupeaeHbl OCHOBHbIE MNoKasaTenu TMnopasmMepoB paanaTopoB

PBEC-500 B cbope c uncrnom cekyunit o1 3 Ao 15 ¢ y4€ToM pasmMepoB 1 Macchbl Npobok n.

npoknagok. Tennosbie nokasarenu paanartopos «Cantexnpom BM» B Tabnuuax 1.1 #
1.2 AaHbl C YYETOM PE3yNbTaTOB 3KCMIyaTaunOHHbIX UCTbITAHUN, T.€. CHUXEHbl Ha 1%

NO CPaBHEHNIO C NOKa3aTensamMmm HOBbIX pagnaTopos.

—-- U] mnaa .. R REIT] I memm e



Tabnuya 1.1

OCHOBHbIEe TeXHUYECKNEe XapPaKTepUCTUKK CeKUuun bumetTannmueckmnx
paguaropoB «Cantexnpom BM»

. 3Ha4YeHuUs nokasarenewn
HavwMeHoBaHue nokasarteneu N8 paaMaToOpOB
¥ KX PasMepHOCTb '
| PbC - 500 | PBC - 300

[ abapuTHbie pa3mepbi, MM. MOHTa)XHas BbicoTa Hy, 500 : 300
BbicoTa H 560 360
rnybuHa | 100 100
ANnHa '

HoMuHanbHbI TENNOBOW NOTOK Guy (C yquOM AKC- 0.12

nnyaTaunoHHbIX UcnbiTaHnui), KBT -

TennonnoTHoOCTb (MO AnUHe cexkuun), BT/m | 2438 1500

Mnowaab HapyxHou nosepxHocTu f., M 0.474 0.287
KoachhuLmeHT Tennonepeaayn npy HopManbHbIX yc- | '
nosusax K. BT/(Mz-f“C) 5,88 5,97

3,0 | 2,0

Macca * (be3 yyéTta maccel npobok), He bonee, Kr

| YoenbHaa Macca (6e3 yuyéta macchl npobok),
He Donee, Kr/kBT

O6bém BoAbL, N

*) Macca komMnnekma u3 08yx anyxux u 08yx rpoxo0HbIx nNpobok u yembipéx rnpoknacoK
cocmaersisgsem okoso 350 a.

Tabnuua 1.2

OcHoBHbIE nokaszartenu paguatopoB «Canrexnpom BM» PBC-500 B cH6ope

HoMWHaNbHbIA
TEennoBoy No-
TOK Quy, KBT

Konunyec-

Macca,
Kr, cnpas.

Kpatkoe obosHaue-

TBO Ccek- |

HWe Tunopasmepa .
LW, LT,

PBEC-500-3-0,585 3 0,585
PBEC-500-4-0,78 4 078
P5C-500-5-0 975 | 5 0,975
PBEC-500-6-1,17 6 | 117
PEC-500-7-1,365 7 | 1365
PEC-500-8-156 8 156
P5C-500-9-1,755 9 1.755
PBEC-500-10-1,95 10 1,95
PEC-500-11-2.145 £ 11 | 2 145
P5C-500-12-2.34 12 [ 234
PEC-500-13-2.535 | 13 | 2535
PBC-500-14-2.73 | 14 | 273
PBEC-500-15-2,925 15 | 2925 B
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1.14. HomuHanbHLIK TEnNNoBowu NMOToKk paaunatopa Q,y, paBHbLIA NPOM3BELEHUIO
HOMWHAaINbLHOIO NOTOKa CEKUUU quy Ha uucno cekuvn N, nuuwib B nepsomMm npubnvxkeHun
nponopLUuoHaneH YUcny cekuuwn, T.K. 3Ha4yeHus Qqyuy onpeaenexHs Ans npeacraBuTenb-
HbIX TUNOpPAa3MepoB paauaTopoB, a (hakTudecku Tennosou notok npubopa B cbope
3aBUCUT OT 4YUCNA CeKLUMKA Kn3-3a HECKONLKO pasHOU 3(PPeKTUBHOCTU TennooTaauw
CpeAHVX U KpauHUX CeKuun, a Talke OT pacnpegeneHuna TennoHOoCUTens no AfiHe
npubopa. MetTognka y4é€ra 3TNX PakTopoB C NOMOLWbLIO NONPaBOYHOIo KO3(h@uLmMeHTa
3 npuseneHa B 4 pasgene HaCTOAWUX peKoMeHaaUnu.

1.15. TennoTexHuyeckne UCNbITaHUA NpoBeaeHbl B nabopaTopun oTonnTenbHbiX

npubopos O YI1 «cHUNcanTexHnkun» (ronoBHoro nHctutyta Poccunckon degepaumm no

pa3paboTke n ucnbiTaHnio OTONUTENbLHLIX NPKUOOPOB) COrMacHO POCCUNCKON MEeToaUKe

TErUioBbIX WUCMbITaHWA OTONUTENbHLIX NpubopoB npu TennoHocuTene Boge [4] npw
HOpMarnbHbIX (HOPMAaTUBHbLIX) YCNOBUAX. TeMnepaTtypHoM Hanope (pa3HOCTU CpepHe-
apumeTnHecKkon TemnepaTtypbl ropadeyn Boast B pagnartope n remnepartypbl BO3Qyxa B
ucnbsiTaTenbHoW kamepe) ©=70°C, pacxoane TennoHocUTeNns Yepes npeactasuTenbHbIA
Tunopasmep npubopa My,=0,1 kr/c (360 kr/M) npn ero gsvXeHUU NO Cxeme «CBepXy-
BHU3» u 6apometpuveckom gasnenum 1013,3 rfla (760 mm pr. cT.).

1.16. M'vapaBnuueckne xapaxkrepuctukn paguaropos «CaHntexnpom bM» nony-
YeHbl NPY NOABOAKAX YCNOBHbLIM AuamMeTpom 15 u 20 mm.

[ wapaBnu4eckne ucnbiTaHMA NPOBEeAEHbl COrNacHo MeTOJJIM(e HWtWicanTexHuku

[5], no3sonawwen onpenenAaTh 3HAYEHUA NPUBELEHHLIX KO3I(DPULIMEHTOB MECTHOrO
conpoTuBnenus (,y, 1 XapakTepucTUK CONPOTUBNEHUA Syy NPU HOPMAaNbHbLIX YCNOBUAX
(npn pacxoge soabt 4epes npubop 0,1 kr/c unu 360 kr/M) nocne nepuoga akcnnyata-
UUKN, B TeUYEeHUe KOToporo Ko3adh@uuneHTbl TPeHNA MEepPHbLIX Y4aCTKOB HOBbIX CTalbHbIX
Tpy® Ha NnoaBOAKaX K UCNbITbIBAEMbIM OTONUTENLHLIM NPUOOPaM AOCTUTaIOT 3HAYEHUN,
COOTBETCTBYIOWMNX KOIDDUUUEHTY TPEHNA CTaNbHbIX TPYD C 3KBUBANEHTHOW WIEpPOXO-
BaToCTbi0 0,2 MM, NPUHATOU B KavecTBe pPacYETHOM ONA CTanbHbIX TEnnonposocAoB
OTEYEeCTBEHHbLIX CUCTEM OTONMEHUA. -

1.17. LUena Ha pagwaTtopbl AOrOBOpHas C m6|<ovu CNCTEMOM cxm,qox Cnpaaxm o
LeHax MOXHO nonyuuTtb B otaenax mapketuHra un cobita OAQO «CaHtexnpom» (Tene-
¢OHbI yKa3aHbl B N. 1.1 HacTosWMX pekomeHpauun). OTMeTUM, YTO NepeyvYucneHHsle
Bbllle NONOXUTENbHbie cBOUCTBa paavartopa «CaHtexnpom bM» onpepensiotr onmu-
MalibHOe COOMHOWeHue ero YeHbl U Kayecmea. |

| 1.18. bumeTtannuueckne cekunoHHbie pagvatopbl «CaHtexnpom bM» 3awuine-
Hbl NAaTEHTOM Ha NPOoMbLIWNEeHHbIN obpa3sely Ne 48875 «Pagnatop» v naTeHTOM Ha
nsoopetenme Ne 2172901 «CekunoHHbIK pagnaTop» U cepTUuPMUUPOBaHDI.

1.19. OO0 «Butatepm» n OAO «CaHtexnpom» NOCTOAHHO padboTailoT Haj Co-
BEepLUEHCTBOBAHUEM CBOUX OTONUTENbHLIX NPUOOPOB 1 OCTaBNAT 3a cOOOU NpasBo Ha
BHECEHNE U3MEHEHUN B KOHCTPYKUMIO U3AENUN U TEXHOMNOMMYECKNA PErNamMeHT nx U3sro-
ToBNeHus B ntoboe Bpema 6e3 npeaBapuTENbLHOrO YBEAOMIEHUA, €CNN TONbKO OHWN He
MEHSAIOT OCHOBHbIX XapakTepucTuUk NPOJYyKUNH.

1.20. OO0 «Butatepm» n OAO «CaHTexnpom» He HeCyT OTBETCTBEHHOCTU 33
Kakne-nubo ownbkn B kaTtanorax, bpowopax unv Apyrux nevarHbiXx Martepuanax, He
cornacoBaHHbixX ¢ pa3spadboTunkamm paguatopos «CaHtexnpom bM» v HacToawux pe-
KOMEeHaauun.

1.21. ToBapHbIW 3HaK OAO «CaHTexnpom» Ha u3genuax saesoga 3aperMCTpupo-
BaH. | | |

1.22. TexHonorna u3roToBneHnA bBumeTannmyeckux pagnaTtopos «CaHTexnpom
BM» otpaborana cneunanuctammn OAO «CaHTexnpom». : - -

.2 WP e Bt R P

R 1




10

r"-- .

2. CXEMbI W 3MIEMEHTbI CUCTEM OTOMNEHNA

- 2.1. bumeTtannuyeckue cekunoHHble pagnatopbl «CaHTtexnnpom BM» npepHa-
3HAYEHbI AONA CUCTEM BOASHOIO OTOMNEHUA 30aHWN pasNUYHOro HasHaveHus. OHw
NPUMEHSAITCA B ABYXTPYOHbLIX U OQHOTPYOHbLIX CUCTEMAaX OTONNEHUA C BEPTUKANLHbLIM U
FOPU3OHTaNbHLIM PACNONOXEHNEM TEennonpoBoaoB, O0OBLEAUMHSAIOLMX OTONMUTENbHbIE
an60pr
s 2.2 PagunaTtopbl MOTYT NPUMEHATHCA KakK B HACOCHbLIX MU 31eBaTOPHbIX, Tak 1 B
rpaBuUTaUUOHHBbIX CUCTeMax oTonneHus. Ha puc. 2.1 gaHa cxema rpaBuTaulmoHHOW
CUCTEMbI OTOMMEHUS OAHOITAXKHOIC XUNOro Aoma ¢ paguartopamu «Canrexnpom BM».

3apybexHbie KOTNbl 0ObIMHO OCHAaLLEHbl BCTPOEHHBLIM B KOXYX KOTHA 3aKpbIThiM
paclumpuTenbHbiM cocyaoM. Onst noBbilLEeHNs HAOEXHOCTU U AONFOBEYHOCTU CUCTEM
OTONNEHUA 3aKPbiTblK pacLUUpUTENibHbIA COCYA PEKOMEHAOYETCHA CTaBUTL U NPU UCTIONb-
30BaHUN OTEeYEeCTBEHHbIX KOTNos. O4eBuaHO, NpU 3TOM HAAOOHOCTL B OTKPBITOM pac-
- wupuTtensHoMm Dadke oTnagaer.

2.3. Cornacio CHull [6], oTonuTenbHble npubopbl B XWUMblX MNOMELUEHUAX
[OSMKHbI, KaK NpaBuno, ocHallaTbCa TepMocTaTamu, T.e. NpyU CooTBETCTBYOLWEM 060C-
HOBaHNKM BO3MOXHO NMPUMEHEHNE PYYHOW perynupytowien apmatypbl. [1o3ToMy B Ha-
CTORAUEM pas3fene paccMaTpuBalrTCA CXeMbl CUCTEM OTOMMEHNA Kak C aBToMaTuye-
CKUMW, TaK U C PYYHbIMU perynatopamu Tennosoro notoka. OTMETUM, YTo, Hanpumep,

MI'CH 2.01-99 [7] » aHanoru4Hbie HOpMbi psaa perMoHoB Bonee XECTKo Tpe6y+0T yc-
TaHOBKY TEPMOCTATOB Y OTOMNMUTENbHbIX NPUOOPOB.. o S

2.4. Ha puc. 2.2 n 2.3 npeacrasneHbl Hanbonee pacnpOCTpaHeHHble CXEMb! 06- |

'BA3KN OTONUTENbHLIX NPUOOPOB, XapakTepHble AN OTEUYECTBEHHOW CrpaBOMHON W

y4ebHon nutepatypbl no otonnexuwo [8]. CornacHo paHHbiM 000 «Butatepm» npw
MOMHOM 3aKPbITUN perynupyoLlen apmMaTtypbl oCTaTodHas Tennootaada paguartopa ¢
HOMWHAMNbHLIM TENNOBbLIM NOTOKOM OKONo 1 KBT npu ycrnoBHOM gnameTpe NoABOORLLNX
TennonposoaoB 15 n 20 mm coctasnsaeT 25-45 %, NocKOnNbKy NO BEPXHEW HacTu HUX-
HEW NoABOAKM TOPAYMKU TENMoHOCUTENb nonagaeT B npubdop, a no HMWXKHeN 4acTun ToOw
XE MnoABOAKM 3aMETHO OXNaXKOEHHbLIN BO3BpaLlaeTcst B CTOAK UM pa3BoAsLLUMK Ter-
nonpoeog. flostomy 000 «Butatepm» pekomeHayeT MOHTUPOBATL PErYNMPYIOLLYIO ap-
- MaTypy Ha HWXHeW NoABOAKe K paguaTtopy Wnun ycTaHasnmBaTh [OMNOMHUTENBHO UUp-
KyNAUUMOHHbBbIE TOpMO3a. [py 3TOM ocTaTouHas TennooTaada ymeHbiaetcs o 4-8 %.

B coBpemMeHHON npakTuke ob0BA3KM oTonuTenbHbIX rpubopos Hanbdornee 4acrto
npegycMaTprMBaeTCs YCTaHOBKa 3amnopHoi apmartypbl Ha obeux (a He Ha OaHOW)
noasoakax. OObiYHO ONA 3TOW LENW MCMOMb3YIOTCA LWapOBbie KpaHbl C Y4ETOM TOrO
dakTa, YTO TepmocTaT He ABnAeTCs 3anopHon apmatypoin. Ocobo nNoAYEPKHEM, 4YTO
- yCTaHOBKa nwbON 3anopHo-perynupyloiern apmaTtypbl Ha 3aMblKaIOLLMX yqaCTKax B

OAHOTPYOHbIX CUCTEMAX OTOMMNEHUA KATErOPUYECKM HE AOMYCKaeTCA. =« . 1 = e

2.5. Pagnartopbi B MOMELLIEHMN YCTAHABNMBAKOTCA, KaK NpaBuno, no.q OKHOM Ha

CTEHE UNWN Ha CTorKax y cTeHbl (OKHa). [lnvHa paguatopa no BO3MOXHOCTW OOSMKHE

COCTaBﬂFITb He MeHee 75% AnnHLI CBETOBOIO Npoéma.

[TpucoegunHeHne TennonpoBOAOB K paguatopam MoxeT bblTb C OAHOW CTOPOHbI

(OOHOCTOPOHHEE) U C NPOTUBOMONIOXHbLIX CTOPOH NpuBopoB (pasHOCTOpoOHHee). [pwn
OAHOCTOPOHHEM NpUcoeanHeHUn Tpyd He peKkOMeHAYeTCH 4Ype3MEepHO YKPYNHATb pa-
AnaTtopbl. F1o3TOMY B cuctemMax OTOMMEHUS ¢ UCKYCCTBEHHOW LNMPKyNauuen npu Yyucne
cekumy B paguartopax «CaHrexnpom bM» 0Oonee 24, a B rpaBUTALMOHHbBIX CUCTEMAX -
bonee 12, pekomeHayeTcs NPUMEHATbL Pa3HOCTOPOHHIOI CXEMY npucoeanHeHunst (puc.
2.4, anb).

[Mpn coeauHeHun npubopoB Ha cuenkax (¢ auameTpom 1") pekoMeHgyeTcs
NPUMEHATb PAa3HOCTOPOHHIOK CXeMy NpucoeauHeHns Tennonposoaos.

"%I
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Puc. 2.1. Cxema rpaBuTauMOHHON NPOTOYHOW CUCTEMbI OTOMNIIEHUS
o4HO3TaXKHOro goma: 1 — kotén; 2 — paciumputensHbli 6a4yok; 3 — pagnaTopbi

T,

Puc. 2.2. CxemMbl BEpTUKAnbHbIX CTOAKOB CUCTEM BOASHOTO OTOMNEHUSR:
a, 0 — nByxTpYyOHbIE,; B, I, A, € — OAHOTPYOHbIE
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Puc. 2.3. Cxembl BETBEN rOPUIOHTANbHbLIX CUCTEM BOLAHOTO OTOMNEHUS:
a — ABYXTpyOHas ¢ TepmocTaTamu; 6 ~ oaHOTPyOHaR NpoToYHas;
B, I, — o,u,HorpyGHaﬂ N ABYXTPYOHas C YeTbIPEXXOA0BbIMU Y3NamMu
HUXKHEro nNoaKImoveHns

Puc. 2.4. CxeMbl pa3sHOCTOPOHHEIO NPUCoeanHERus Tpyb K paguaTopam
Nnpun 4BMXeHun TennoHOCUTENAR CBEPXY BHUS!

a, 6 — npu yncne cexkumn B paanatope 6onee 24 (B HACOCHbIX CUCTEMAX) U

Oonee 12 (B rpaBUTaAUUOHHLIX CUCTEMAX); B, I — B 0BpaTHYyO MarucTpans
noa pagnaTtopom v Hag pagnaTtopom

_,.__Lﬁ [ wt e
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2.6. PerynupoBsaHue Tennosoro notoka paguatopoB B CUCTEMAX OTOMNEHUSN
OCYLLIECTBNAETCA C NOMOLLbLIO UHAUBKAYaNbHbLIX PEryNATOPOB (PYYHOro Un aBToMaTu-
4YeCcKOro NencTsuns), yctaHaBnmBaeMbixX Ha nogsoakax K npnbopam.

[na py4yHOro perynupoBaHUA UCMONb3YIOT KpaHbl ABOUHON PErynUpOBKU, KpaHb!
- perynupylouiue npoxonHsie (NOCTaBnsAlTCA B OCHOBHOM M3 benopyccun n YkpawHbl),
KpaHbl gna pydyHou perynuposkun hupm «I'EPL Apmatypen» (Asctpus), «[landoce»
(anug), «OsenTpon», «Xanmanep», «XoHesenn» (F'epmanuna) u ap.

Obpatiaem ocoboe BHMMaHWE, YTO PAAOM (UPM OCYLUECTBNAETCA NocTaBKa
WapoBbLIX KpaHoe, obecnevynsaromux NPponopLUnoHanbHoe perynmposaHue pacxoga Te-
nnoHocuTens. Takne wapoBbie KpaHbl MOIYT ObiTh, Kak ykasbiBanochb, UCNONbL30BaHb! B
KayecTBe 3anopHOW ¥ perynupylowen apMmaTypbl HU3KOro ConpoTuBneHus.

2.7. [ina aBTOMaTU4YECKOro perynuposaHma B ABYXTPYOHbIX HACOCHbLIX cUcTemMax
OTOMNEHUA MOXHO PEKOMEHAOBaTL TepmoperynaTopbl (Tepmoctathl) «EPU-TS-90-V»
(Awarpamma ans noabopa npeacrasneHa Ha puc. 2.5), RTD-N dupmbr «[landoce»
(cm. puc. 2.6, a), A, RF un AZ pupmbi «OBeHTpon» (CM. puc. 2.7) v ap.

Ons wmpoko ucnonb3yembix B Poccun ogHOTPYBHbLIX CUCTEM OTONNEHUA MOXHO
pekoMeHaoBaTb cneunanbHble TePMOCTaTbl YMEHbLLUEHHOIO TMAPaBANMYECKOro COnpo-
Tusnenns «FEPLU-TS-E» (cm. puc. 2.8), RTD-G (cm. puc. 2.6, 6), M pupmbl «OBeH-
TPON» U TEPMOCTaTb! YCINOBHbLIM gnameTpomMm 20 MM bupmMbl « Xanmaunep».

HaknoHHble nudun (1,2,3...) Ha gnarpammax puc. 2.5 un 2.6 (a) nokasbiBatoT aAna-
NasoHbl NpegBapuTenbHOW HacTpouku knanaHa perynatopa B pexume 2K (2°C). Ha-
CTpOWKa Ha pexum 2K o3HavaeT, 4TO TepMOCTaT YacTUYHO NPUKPLIT N B cRydae npe-
BbILUEHUA 3a4aHHON TemMnepaTypbl BO3ayxa B oTannmeaemoM nometueHun Ha 2K (2°C)
OH NnepekpbiBaeT ABMXEHNE BOAbl B NOABOAALLUEM Tennonposoae. IT0 obujenpuHaToe
B €BPONEencKon npakTuke ycrioBue HacTPOWKW TEPMOCTATOB MO3BonseT notpedbutento
HEe TOMbKO CHMXaTb TemMneparypy Bosgyxa B NOMELUEeHUN, HO U N0 ero XenaHuto eé No-
BbiwaTh. B psaae cnydyaes Beaétca bonee TouHas HacTpouka Ha 1K (1°C), a nHorga go-
nyckaetca HacTponka Ha 3K (3°C). OueBnaHO, Npy NONHOCTLIO OTKPLITOM KnanaHe rua-
DaBIVYECcKoe conpoTuBneHune Tepmoctata oyaeT 3ameTHO Mmedblle. Hanpumep, Ha
pUC. 2.5 NUHUA «MakCUManbHOro noAbEMa» LUTOKA TepMmocTaTta npu pexmme HacTpoun-
K Ha 2K nokasbiBaeT cywecTBeHHO Donbliee 3HauveHne nepenana SaBrieHusa Npu Tom
Xe pacxofie BOAbl, YEM NUHUS, XapaKTepnayloLlas «MakCMManbHOe OTKPbITUE» TepMo-
cTaTa. |
| Ha puc. 2.7 ona Kkaxnoro pexuma Hactpoukm (ot 1 Ao 9), pacnonoXXeHHoro me-
KAy NeBOW U NpaBoOw NUHWEW, NeBas NUHUA COOTBETCTBYET HACTPOUKe Ha pexum 1K,
npaBas Ha pexum 2K tepmocrtartos cepun A n RF dpupmbl «OseHTpon». I'lpaBas kpau-
HAS NIMHUS Ha 3TOM XE PUCYHKE XapakrepusyeTr TtepmocTtaTr cepun AZ, ovesBugHo,
nMeKrLWnn HanMmeHblee CoNpPoTUBeEHUe, YTo nNpeaonpeaenseT ero NCNoJib30BaHWNE Kak
B ABYXTPYOHLIX, TaK U B OQHOTPYOHBIX CUCTEMaX OTONNEHUSA.

Ha puc. 2.8 HAaKNOHHbIE NUHUK XapaKTEPU3YIOT rmapasnuyeckue xapakTepucTuku
TepmocTartos «I EPU-TS-E» ana ogHOTPYOHbIX cUCTEM OTONNEHUA NpY HAcTpoWKe Ha
pexnmbt 1K, 2K unun 3K, a Takke npu NONMHOCTLIO OTKPbITOM kKnanane. OTMeTuM, UTo
rmapasnuyeckue xapakrepuctuku tepmoctatoB «I EPU-TS-E» Kak npsambix, Tak v yrno-
BbIX NPKN YCTAHOBKE Ha NoABOAKAX YCNOBHbIM guameTtpom 15, 20 n 25 MM npakTnyeckn
coBnagaoT.

[TlpeactasneHHble Ha puc. 2.6 (0) HaKMOHHbIE INUHUKU XapaKTepusyioT
rmapaBnuyeckne XapakTepucTnkn TEpMOCTaToB ONs OOHOTPYOHbLIX CUCTEM OTOMNNEHUSA
RTD-G cdupmbl «dandoce» npun ycTaHOBKE Ha NoABOoAKax C YCNOBHbLIM AnamMeTpom 195,
20 n 25 mm B pexxume HacTponkun Ha 2K (2°C).

B oaHOTPYDOHLIX cucTemax uenecoobpasHo NPUMEHATb TPEXXOAOBbIE Tep-
MOCTaTbl, obecneumBatowine yaodbHble nogkoveHne K npubopy n MOHTaX 3a-
MblKaloLlero yydacrka. Cpeon Hanbonee nHTEepecHbIX TepMOCTaToB 3TOro TUNa Bbige-
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nawTea Tpéxxogoson BeHTunb «CALIS-TS» dmpmel «EPL» (cm. puc. 2.9), a Takke
Tpéxxoaossie Tepmoctathl hupm «EPU», «OBeHTpon» v Ap., Y KOTOPbLIX OCU TEPMO-
CTaTUYECKUX TFOSIOBOK NepneHauKyNApHbl NIOCKOCTU CTeHbl. OTMEeTMM, YTo rnapasnm-
YECKUE XapakTEPUCTNKN paguaToOpPHbIX Y310B C TPEXXOLOBLIMU TepMOCTaTamMu onpene-
NS0T nNepenan gasneHuin mexay noasogsalmm n obpaTtHbiM naTtpybkamu y 3ambliKaro-
LLIEro y4acTka, 3aBUcsT OT HACTPOUKK Ha KO3hULMEHT 3aTekaHna, pacxoaa TenfoHo-
CUTENS B CTOSIKE N OT MAPaBMNYECKUX XapakKTepuCcTUK OTONNTENbHLIX NPNUBOPOB.

[TYHKTUPHBIMU NUHNAMKU Ha pUC. 2.6 (a) NnokasaHo, NpU Kakmx pacxopax BoAbl K-
BUBANEHTHbLIA ypoBeHb twyma TepmoctaToB RTD-N He pocturaeTt 25 unu 30 ob. OObiu-
HO 3TOT YpOBEHb LUyMa He NPeBbILLAaeTCA, eCnv CKOPOCTb BOAbI B NoABOAKaxX He bonee
0,6-0,8 m/c, a nepenaj AaBneHus Ha TepMocTaTte He npesbiwaeT 1,5-3 M Boa. CT.

' [TogpobHbie cBefieHns o0 3TUxX TepmocTaTax MOXHO NOofy4nTs B Npefc-
TaBuTenncreax coorseTcTBYiOWMX chupm B Mockse: AO «IEPLl ApmaTtyper» - Ten.
(095) 482-39-18; AO «[daHdocer» - Ten. (095)792-57-57; «OBeHTpon» (095) 916-11-63
nnu B 000 «Butatepm» (HomMepa TenedoHOB yKasaHbl Ha CTP. 2 HAaCTOAWMNX PEKOMEH-
faumn). - S :

2.8. 3a pybexom 1 B nocnegHee BpemMs B 0TEYECTBEHHOW nNpakTUKe HaxoauT BCé
bonee LWMPOKOE NpuMeHEHne CKpbiTasa HanonbHas Wnn nNnNMHTycHas pa3sojka Tenso-
NpOBOAOB U AOHHOE UX npucoegnHeHune K pagnartopam 4yepes cneunanbHbie KONeKTo-
pbl. BO BCeX cny4aax B BepXHeER NpOoTUBONOMOXHON NpUcoeanHUTENbHbIM naTpybkam
npobke paauaropa Heodbxoanmo npegycmaTpusaTh YCTaHOBKY BO3ayxooTBoguuKa. Npwn
3TUX CXeMax TepMocTaTbl MOryT MOHTUPOBATLCH C PacnonoXeHnem ocu TepmMocTaTu-
UECKOW TONOBKY BAONL HAPYXHOW CTEHbI, a2 He nNepneHaunkynapHo en. [ina ogHoy3noBbiX
MpUCoeNHEHUN MOXHO PEKOMEHAOBATL YeThbIpExxonoBble KnanaHbl « EPLI-VTA» nnu
«[EPU-VUA», a gns obecneyeHns nogsoda Bo4bl K NpUdOopy 10 Cxeme «CBepxy-BHU3Y

Npyu HaNoONbHOW M NMUHTYCHOW pa3BOAKe TENNOonNpoBOAOB yA0OHO MCNONb30BaTh NPU-

coepuHnTenbHble Habops! «[EPLI-2000» unu aHanornyxbie KOMNNEKTbl Apyrnx upm.

[TpuMeHsIoTCa Takke, 0CODEHHO B KOTTEOKaX, CUCTEMbI OTOMNEHUS C NYyYEeBOW
H2NONbHOU Pa3BOAKOW TENMONPOBOLOB, TPAANUNOHHbLIM DOKOBbLIM NOAKMIOYEHUEM OTO-
NUTENbHLIX NPUDOPOB NO CXEeMe «CBEPXY-BHU3» U C UCTIONB3OBAaKNEM TEPMOCTaTOB Yf-
NoBOro UcnosiHeHns. BepTukanbHbi€ CTOAKK ANS yMeHbleHna 6ecnones3HbiX Tennono-
TEPb pasMeLlarnT BAOML BHYTPEHHUX CTEH 3J0aHUS, HANpumep, Ha NeCTHNUYHOM KneTke.
OTtonuTenbHble Npubopbl, ycTaHaBnNuMBaembie Y HapyXXHbIX CTEH, NMOAKMNYaT K pac-
npeaenuTenbHon rpebéHKke ¢ NOMOLWbLIO TENNONPOBOAOB, KOTOPbIE NPOKNaAbiBaAlOT B
nony keapTupbl. OBbIMHO NCNONBL3YIOT 3aLMLWEHHBIE OT HaPY)XHOW KOPPO3UN CTarbHbIE
Mnn megHble TENNONpPOBOAbI UNU U3FOTOBIEHHbIE U3 TEPMOCTOMKNX MOMNMEPOB, Ha-
npumep, u3 nonunponuneHosbix TpyD «Pysuotepm-tLitadbu» co crabunmnsumpyioilein
antoMuHneBsont 0DONOYKOW, nocTaBnsieMblX poccunckum nortpedbutenam 3A0 «AkBa-
Tepm» (Ten. (095) 255-25-25, dakc. (095) 255-29-69 ), unn 13 NoNU3ITUNEHOBLIX Me-
TannononumepHeix Tpyb, nocrasnsemblx dupmon «leHta», 3A0 «MACMAH-
YHUBEPCAI» (ten. (095) 280-71-89). Paszsogsuime t1ennonpoBoasbt, Kak npasusio, Te-
NNOU3ONUPOBAHHbIE, NPU Ny4YEeBOWN CXeme NMpoknaabiBatoT B WTpobax, B 06onoukax mna
rodopupPOBaHHLIX NOSIMMEPHLIX TPYD 1M 3anNNBalOT LUEMEHTOM BbLICOKMX MapOK C NfacTu-
hukaTopom (C TOMLLMHON CNOS LUEMEHTHOTO NOKPLITUA He meree 40 mm). Mpn NNnHTyC-
HOM Npoknagke oObIMHO UCMONL3YITCS CrieunanbHble eKopupyroLme NINHTYCbl 3aBo-
ACKOrO WU3roTOBIIEHMA (Yalle BCEero u3 nonmmepHbiXx maTtepuanos). [Ons HanonbHoro
OTONMNEHNSA B HACTOALLEE BPEMS YACTO NCMOMb3YIT NoNnMMepHbie TpyDbl, kak Hanbonee
YAOOHbIE NPK® MOHTaXe N HaaéXHbie NPpK 3KCcnnyarauuu.
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Puc. 2.6. M'napasnuueckue xapakrepucTunky TepMocTaTos «aHdocey:
a) RTD-N 15 npy paznuuHbiX yposHAX HAaCTPOWKKM KnanaHa Ans
OBYXTPYDHbIX CNCTEM OTONNEHNS C noaBOAKAMU dy 15 MM;

6) RTD-G ans rpaeuTaluMoHHbIX U HACOCHbIX OQHOTPYDHbLIX CUCTEM

oTonneHus ¢ nogeoakamun dy, 15, 20 1 25 mm
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3. TMAPABITUMECKUU PACYET

3.1. Npu rmppasnuYecKkom pacyéte TernonpoBOAOB NOTEPKU AaBNEeHusa Ha Tpe-
HWe N NpeononeHne MeCTHbIX CONPOTUBNEHUW CnegyeT onpenenAaTh Mo METody «Xxa-
paKTepPUCTUK CONPOTUBNEHNUA» .
AP =S M? ' (B8
unu No MeToRy «yAesibHbIX NMUHEeNHbIX NOTEPL AaBneHua»

AP=RL+Z - (3.2)

rge . o )
AP - noTepu pasnexnuns Ha TpeHne u NpeofonieHne MeCTHbIX conpoTusneHum, la;
S=A (" - xapakrepuctuka conpoTuBneHuA y4acTtka Tennonposonoa paBHaA notepe
[aBNeHWAa B HEM Npu pacxone TennoHocurens 1 kr/c, Ha/(xr/c)
A - yaenbHoe CKopOCTHoe AasneHve B TENNONPOBOAAX NPWU pacxoae TennoHoCU-
Tena 1 Kr/c I'Ia/(Kr/c) (NpHUMAaETCa NO NPUNOXeHWIo 1); |

(= [(ﬂ,/d) L+ 2§ ] - nNpuBEeOEHHBLIN KO3MMPULMEHT CONPOTUBNEHUA pacC4YnTbiBae-

MOTrO y4dacTKa Tennonposoaa;

A - KO DPUUMEHT TpEHUS,

d - BHYTpeHHUX QuameTp Tennonposoaa,;

L - ANnMHAa paccuuTbiBaeMOoro ydacTtka Tennonpoaop,a M;

2( - cymma Ko3achdPuuMeHTOB MECTHbIX CONPOTUBNEHUN Ha paccquTbIBaeMOM yJya-
CTKE CETMW; -- |

M - MaccHbIn pacxon TennoHocuTens, Kr/c;

R - yaenbHasi nuHerHas noteps AasneHnsa Ha 1 m T1pyOul, Ta/m;

Z - MeCTHble NoTepu AaBNeHua Ha y4yacTke, [1a .

3.2. B Tabn. 3.1 npuBeaeHsl rmapasBnnyeckue xapakrepucTuku paanatopos
«CaHTexnpom bM» npu HopmaTuBHOM pacxone ropayen sogbl yepes npubop My,= 0,1
kr/c (360 Kkr/4), xapakrepHom Ans oQHOTPYOHbIX CUCTEM OTOMNEHUA NpU Npoxoae BCewn
BoAbl Yepes npudop, n npu pacxoge 0,017 kr/c (60 xr/v), xapakrepHoM ans AByxXTpy6-
HbIX CUCTEM OTONNEHNA N OAHOTPYOHbLIX C 3aMbIKaKOLWNM Y4aCTKOM U TEPMOCTATOM Ha
noasoake. [lpn HeobxoammocTu AaHHbie Tabnuybl 3.1 MOryT ObiTe UHTEPNONUPOBAHL!
ONs APpYrux pacxonoB TennoHocutens. 'napasnuyeckne xapakrepucTukun paanaTopos
PBC-300 u PBC-500 npakruyecku cosnagalor.

3.3. 3Ha4YEHNA yAenbHbIX CKOPOCTHbLIX AaBNEeHU U NpuBeaEHHbIX KO3hduumneH-
TOB MMAPaBNNYECKOro TpeHust ANs ctanbHbIX TENNONPOBOA4OB CUCTEM OTOMNNEHUA NPU-
HUMaOTCA NO nNpunoxeHuio 1. 'napaBNNYeCcKue XxapakTepucTukn MeaHbIX TensionposBo-
AOB npuBeaeHbl B NPpUNoXexHun 2.

AHanornyHbie AadHbie ANS nonunponuneHosbiX Tpyb Tuna «(Dysumepm LTa-
6u» n nonuatuneHoBbix Tpyd «Kutek» umetotcs B OO0 «Butatepm», a takke B 3A0
«Aksatepm», 3A0 «leHta», 3AO0 «MACMAH-YHUBEPCAII» u B gpyrux cdoupmax, no-
CTaBNALWMX TENNonpoBoAbl U3 NOINMEPOB.

3.4. 3HaveHus KO3IPPUNUMEHTOB MECTHOrO COMPOTUBNEHUS KOHCTPYKTUBHbIX
3NEMEHTOB CUCTEM BOAAHOrO OTONNEHMA NpuHUMalTca No «CnpaBoOYHUKY NPOEKTU-
- poBwUKay, 4. 1 «OTonneHue» [8].

3.9. 'ngpasnu4eckue xapakTepnCcTUKN OTONMUTENBLHOTC npm6opa N NoaBOAALLNX
TENNONPOBOAOB C PErynupylowen apmaTypon 8 O4HOTPYDOHbIX CUCTEMaX OTOMNMEHUs ¢
3aMbiKalOLWUMK yYacTkamym  onpeaensatoT KoIPMUUMEHT 3aTtekaHus n, Xapakrepu-
3yIOLMIA JONK0 TEMNOHOCUTENS, NpoXxoaaLlero yepes npmbop, ot obuwero ero pacxoaa B
noABOAKE K paavnaTopHOMY y3ny. Takum obpasom, B OQHOTPYOHbIX cucTemMax oTonne-
HUS pacxop Boab! Yepes npubdop My, Kr/c, onpefensaeTcs 3aBUCUMOCTHIO



Mnp = Qnp * Mer ' (3.3)
A€ Qnp - KO UUUEHT 3aTeKaHUA BoAbl B Npubop; -
Mcr - MACCHBIN pacxol TEMNIOHOCUTENS N0 CTOSIKY OOQHOTPYOHOM CUCTEMBI OTONNEHUS
npyu OAHOCTOPOHHEM NOAKMNIOMEHUN paanaToOpHOro y3na, Kr/c.
3.6. B 1abn. 3.2 npuBeneHbl yCpefHEHHbIE 3HAYEHUSR KO:-)(beMLmeHTOB 3aTeka-
HUS dnp ANA pagnatopos «CaHTexnpom BM» npu ogHocTopoHHem GokoBom npucoeau-
HEHUW TENNONPOBOAOB ¥ PA3NMUYHLIX COYETAHUAX AnaMeTpoB TPyD CTOAKOB (d¢r), CMe-
WEHHBIX 3amblkatoLmx yqacTkoB (dsy) ¥ noasoaok (dn) B 0AHOTPYOHbLIX cUCTEMAX OTO-
MAEHUA M UCMONb30BAHUN NMPOXOAHBIX Uik ymoablx TEPMOCTaTOB MOHMKEHHOIO MMa-
pPaBNMYECcKoro CONnpoTUBNEHNA. R | S
- 3Ha4YeHus Qnp NpN yCTaHOBKe TepMOCTaTOB onpe.qeneHbl npn HaCTponke X Ha
pexum 2K (2°C). | R -

- [Mpu noasogkax dy 15 mMm VIC!'IOJ'Ib3yl0TCFI TepMOCTaTbI RTD-G 15 nnn «EPL-
TS-E» mapku 1 7723 11, npun dy 20 mm - RTD-G 20 wnm «"EPL-TS-E» mapkn 1 7723
02, a TaKKe aHanorM4Hble TepMocTaThl hupM «OBEHTPON» W «Xavmaviep». |

[aHHbie ans onpepenexus koapguumeHTa 3aTekaHus B Criyuae ucnonb3oBaHus
Tepmoctatos «EPL, ApmatypeH» ¢ TpéxxonoBbimn knananamw CALIS-TS mapku 1
7761 01 ans noaBOAOK YCNOBHLIM AnameTpom 15 mm 1 mapku 1 7761 02 gnst noaBoAoK
yCnoBHbIM guameTpom 20 Mm npusedeHbl Ha puc. 2.9. lockonbky npw MCNOMNb30BaHNK
TepmoctaTtoB CALIS-TS Heobxopgumo B psife CIly4aeB NPUMEHSATL BbIHOCHLIE AAaTUYMKK
TemnepaTtyp, yaobHO ycTaHaBnuBaTh TEPMOPErynuUpyoWme y3anbl «FEPU- YTK» ¢ Tpéx-
xof0oBbiMN TepmocTtaTamu CALIS-TS-E-3-D. Y atux tepmocratos LWNVHAENb NepneH-
AVKYNAPEH NNOCKOCTU CTEHbLI, YTO no3sBonseT MCcnonb3oBsaTb, kak npaamno aBTOHOM-
HYIO TEPMOCTaTUYECKYIO TONTOBKY, @ HE BbIHOCHYIO. i

3.7. KoshduumeHTbl 3aTeKaHns rnpu yCTaHOBKE TepMOCTaTOB onpep,eneHbl Kak
yKa3sblBanocb, nNpu ux HacTtpouke Ha 2K. OueBuHO, Npu TakOM MeTode onpefeneHus
koathpuumeHTa 3arekaHusa noTpedbHas nnowadb NOBEPXHOCTU HarpeBa OTOMNUTENLHO-
ro npubopa dyaeT donbuie, 4em nNpu pacyérTe UCxons U3 rmpaBnuqecxux Xapaxkrepu-
CTUK NMONHOCTBLIO OTKPLITOTO KnanaHa, XxapakTepHoro ans cnyqaes NpUMEHEeHNs 0bbiy-
HbIX KDAQHOB ¥ BEHTUNEN. - o | o

3.8.lNpounsBoanTenbHOCTb HACOCOB ANA CUCTEM OTONNEHWUA, 3aI'IOI'IHFIeMbIX aH-
Tnhpnsom, Heobxognumo ysennumsatb B cpeaHem Ha 10% , a nx Hanop Ha 50-60%.

e R MEPUPR TR T AP SN P S s L TET A e e .
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- Tabnuuya 3.1

YcpeaHéHHbIe rugpaénuqecxné XapakrepmucTnku GumeTannnyeckmnx
- paguatopos PBC-300 n PBC-500

XapaktepucTka conpo-
TMBrEHUst S, - 10,

Konu-
YyecTso

KoadpdbuumeHT MecT-
HOro CONPOTUBNEHNA

Cxema
nBUMXe-

CeKuni MNa/(xr/c)*, npw
AR Ten- g Lla- Guy P~ YCIIOBHOM cnoar(iom ?D,MaMF;T e
NOHOCH- P AnameTpe MoBOAOK Y P

anaro- NoABoaoK

TEeNnA
pe

npw an-360 kr/u (0,1 KI'/C)

«CHWU3Yy-
onee
BHna» bonee
npw an*- 60 Kr/q (O 017 kric)

«Coepxy- - 343

1,56

BHU3» U

BHU3» bonee

Tabnuua 3.2

YcpeAHEéHHbIE 3HaUYeHUA KO3 PUUMEHTOB 3aTeKaHUA Ay,
OAHOCTOPOHHUX Y3NOB OAHOTPYOHLIX CUCTEM BOOSTHOTO
OTONMIeHNA ¢ paguartopammu «CaHtexnpom BM»

3Ha4YeHUsa Qnp NPY COMEeTaHUK

Tun perynupyiowiewn ' anameTpos Tpyo pan,waTopHoro y3na
apmaTypbl o der X d;y X dp

o 15x15x15 | 20x15x15 20x15x20 .
Tepmoctat RTD-G CbVIprI 024 0.195 0.265
«[lantoce»
Tepmocrtat «TEPLU-TS-E»
chupmbl «I EPLI ApmaTtypeH» 0,85 0,2 0,252
Tepmoctat MAX bupmbl
TeptnoctaT dburpmbl ) ] 0.253
«Xanmanep» _ e
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4. TENNIOBOW PACYET

4.1. TennoBo# pacyéT npoBoaUTCS HO'CyU.leCTBy}OLLlMM MeTo,ci,MKaM C npuMmeHe-
HUEM OCHOBHbIX PACHETHbIX 3aBUCUMOCTEW, UINOXEHHbLIX B CreunancHOW cnpaBoyHO-
MHoOpMaLMOHHON nuTepaType [6] ¥ [8], C y4ETOM AaHHbIX, NPUBEAEHHbLIX B HaCTOHIJ.IMX

peKOMeHJaumnsx.
4.2. CornacHo tabn. 1 I'IleJ'IO)KeHMH 12 CHull 2.04. 05-91* [6] npu HaxoxneHUn

obLuero pacxoga Bobl B CUCTEME OTOMNEHUA €€ pacxopn, onpeaenéHHbldi ucxoas m3
obwmx TennonoTeEpPb 3haHUN, yBENUYMBaeTCA NPONOPLNOHANBHO NONPaBOYHbIM KO3Md-
dumumeHTam. fepBbin U3 HUX 31 3aBUCUT OT HOMEHKNATYPHOrOo Lwara paguaropa v npu-
HUMaETCS B 3aBUCUMOCTHM OT Mogenu paaunaTtopa no 1abn. 4.1, a BTOpow - B, — OT AONN
yBEMNUUYEHUS TENNonoTepb Yepe3 3apaanaropHbIA y4acToK U MPUHUMAETCA B 3aBUCK-
MOCT# OT TUNa Hapy>KHOro orpaxgeHuna TaKxke no tabn. 4.1. -

YBenuueHve TennonoTepb Yepes 3apaanaTtopHble y4acTKu Hapymenx orpaxge-
HUK He TpebyeT yBenuyeHus nnowiagn TennonepegarLlen noBepxXHOCTU U, COOTBETCT-
BEHHO, HOPMATMBHOIO TENMOBOro NOToKa Npu noabope paguvatopa, NOCKOMbKY Tenno-
BOW NOTOK OT npubopa BospacraeT npaxmqecxm Ha CTONBKO Xe, Ha CKOMbKO BO3pacTa-
0T TennonoTepu. |

[Tpn BBEAEHWUN NONPABOYHbLIX KoedacbmumeHTos By 1 Bg Ha obLwun pacxon Tenno-
HOCUTENA B CUCTEME OTONMEHUA MOXHO B NEPBOM. ﬂpM6ﬂI/l>KeHVIM HE y4YUTbhiBaTL QOMON-
HUTENbHbLIN pacxod TENTOHOCUTENA MO CTOsiKaM UKW BETBAM K paauartopam, nonaras,
4TO C AOMYCTUMOW ANA NPaKTUHEeCKNX PacY&TOB MOrPELUHOCTHLIO yBENUYEHNE pacxo.u,a
Mo BCEM CTOsiKaM (BETBAM) nponopuMOHaano X Harpyskam.

- Tabnuua 4.1 |

3Ha4YeHuA Ko pumeHTOB B4 M _Bz

oger B

paaunaTopa y HaPY>XHOW | Y HapYy>XXHOro
| CTEHb! OCTeKneHus

PCB-300 | 102 | 0o | 447
PCB-500 | 105 | T | T |

4.3. Tennosow nNoTok paanartopa Q, BT, npn ycnoBuax, OTIIMYHbIX OT HOpMarnb-
HbIX (HOPMUPOBAHHbIX), onpeaenseTca no bopmyne
Q =Quy- (©/70)""" ¢ -(Mnp/0, 1) -b-B3-p= Quy 01 ¢2b-B3p=
= Ky 70-F o1 92-b-Bs-p - - @4

rne . A
Quy - HOMUHaNbHbIA TENMOBOW NOTOK paagnaTopa Npu HopMarnbHbIX YCIOBUSIX, paB-
HbiN NPON3BEAEHUIO HOMUHANBHOIO TENSIOBOIO NOTOKA, NPUXOASILLETOCHA HA OOHY CekK-
LU0 guy (cM. Tabn. 1.1), Ha konn4yecTBo cekynii B Npudope N, BT (Npn KonnyecTse Cek-
LW B npnbope ot 3 4o 15 wWrt. 3HavYeHuna Q,, NpuBeaAeHb! B Ta6n 1.2);

- hakTnyeckun TemnepaTypHbi Hanop, °C onpe.uenﬂeMbm no cbopmyne

tH+tK._ Atn
@ — 2 -tHZtH"‘ 2p
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3aechb
tu ¥ t - COOTBETCTBEHHO Ha4anbHas M KOHEYHas TeMnepaTypbl TeMNOHOCUTENS (Ha
BXOAE W BbiXoAe) B oTonuTensHom npubope, °C;

t. - pacuéTtHaa Temnepatypa noMelieHns, NPMHUMaemMasa paBHOW PacYETHOW TeM-
nepaTtype BO3flyxa B oTannMeaemMom nometleHuu t;, °C; -

Atn, - Nepenagn TemnepaTtyp TENNOHOCUTENNA MEXAY BXOZOM U1 BbIXOAOM OTOMUTEMb-
Horo npubopa, °C;

70 - HOPMUPOBAHHLIN TEeMNepaTypHbil Hanop, °C; -

C - nonpaBOYHbIN KO3I(hhUUMEHT, C NOMOLLbLIO KOTOPOTrO YYUTHLIBAETCA BrNSHUE
CXeMbl IBWKEHUSA TENNOHOCUTENS HA TENNOBON NOTOK U KO MPUUNEHT Tennonepenaumn
npubopa npu HOPMMPOBAHHLIX TEMNEpPaATyYPHOM Hanope, pacxo4e TensIoOHOCUTENs W
atMmochepHOM AasneHuun (NpuHuMmaeTca no 1abn. 4.2); o

N 1 M- 3IMOUPUYECKUE nokKasaTtenu CTeneHn COOTBETCTBEHHO npw OTHOCHTENbHBIX
TeMnepaTypHOM Hanope N pacxone tennoHocutens (NpuHumaoTcs no 1ab. 4.2);

M, - haKkTU4eCKMin MacCHbI pacxod TENSIOHOCUTENS Yepes3 OTONUTESbHbIN Npubop,
Kric;

0,1 - HOPMUPOBaHHbLIA MACCHBLIW pacxo TenioOHOCUTENA Yepes OToONMUTENbHbLIN
- npwnbop, Kr/c;

b - 6e3pa3MmepHbit nonpaBoYHbIN KOIMMULUMEHT HA pacyéTHoe aTtMmocdepHoe
AasnexHune (npuHumaeTcsa no tabn. 4.3);

B3 — B6e3spasmepHbli NonpasoyHbii KO3OULMEHT, XapaKTepusylounii 3aBUCUMOCTb
Tennonepenayn paguartopa oT KonmyectBa Cekuuit B HEM npu Nbbix cxemax asuxe-
HUA TennoHocuTens (NpuHumaeTtcs no Tabn. 4.4);

p - 6e3pasmMepHbii NONPaBOYHbLIN KOIPMPUUUEHT, C NOMOULLIO KOTOPOTO YYUTLIBAET-
CA cneunduka 3aBUCMMOCTU TENNOBONO NOTOKA U KO3dhhuumeHTa tennonepenavm na-
HEeNbHOTO paguaropa OT ero ANUHbE NPY ABMXKEHUU TENNOHOCUTENS NO CXEME «CHU3Y-
BBEPX» (NpUHUMaeTcs no Tabn. 4.5); npu ABWXKEHUN TENNOHOCUTENS MO CXEMaM «CBep-
Xy-BHU3» N CHU3Y-BHU3» p=1; '

@1 = (0/70)"*" - Ge3pa3mepHbIin NONPABOYHBIN KOIMMDULMEHT, C NOMOLLBI KOTOPOTO
YUNTHIBAETCH W3MEHEHUE TEenrnoBOro NOoToKa OTOoNUTENbHbIX NMPUOOPOB nNpu OTRKMYUU
pacyéTHOro TemMnepartypHoro Hanopa OT HOpManbHOro (npuHumaeTcs no Tab. 4.6 v
4.7);

92 = ¢ (Mpo/0,1)™ - GespaszmepHbii NONPaBOYHBIN KO3DMDULNEHT, C MOMOLLILK KOTO-
POrO Yy4UTLIBAETCA W3MEHEHME TennoBOro NOToka OTONMUTENLHOro npubopa npun oTnu-
YUWN pacYETHOr0 MacCCHOro pacxoga TenmoHOCUTensa OT HOPMasnbHOro C YY4ETOM CXeMbl
ABWXEHUR TennoHocurens (npuHumaeTcs no radn. 4.8);

Ky — KO3adphuumeHT Tennonepegavyu pagunartopa npu HopmarnbHbIX YCNOBUSX, OnN-
penensemMbin no opmyne

Q“l" 2.0 ' |
y = o ( ) . - (4.3)

F — l'lﬂOLLla,D,b Hapy>XHOM TeNnNooTAALENR NOBEPXHOCTH pa.qwaTopa paBHas NPOU3-
BeAeHUIO nnowjagn noBepxHOCTU Harpesa O,L],HOI/I cekuuu f., (npuHnmaeTca no tadn.
1.1) Ha KONWUYECTBO cekumii B npubope N, M°.

4.4. KoadhbduumeHT Tennonepenauun pagunatopa K, BT/(M - °C), npu ycnosusix,
OTNUYHBLIX OT HOPMarbHbIX, onpeaenseTcsa no dopmyne I '

K=Ky (O/70)"-C-(Mnp/0,1)™ b - By p=Kuy (O/70)" @2 b Bz p.  (4.4)

-~ 4.5. CornacHo pesynbtaTtam TennoBbiX UCNbITAHWMKA Pa3NUYHbIX 06pasLoB pa-
avartopos «CaHtexnpom bM» 3HauyeHust nokasatenen cteneln N u m n Ko huumnen-

Ta € 3aBUCAT HE TONbLKO OT UcCneaoBaHHbiX AMana3oHoB n3MeHeHuns © n M, HO Takke
OT AnWHbI npubopa. [Ins ynpowieHns UHXEeHEPHbIX pac4éToB 6e3 BHeCEHNS 3aMeTHOW
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NOrpeELIHOCTU 3HAYEHUSA 3TUX NoKasaTenen, no BO3MOXKHOCTU, Obinn ycpeaHeHbl ans
yKasaHHbiX B Tabn. 4.2 npegenos 3HaueHn Mg,. [lpu asmwxeHun Boabt B npudope no
CXeme «CHU3y—BBEepX» B Xo4e uccneaosaHnsa Oblf1o yCTaHOBNEHO, MTO TENNOHOCUTEND
OBWMXKETCA NO 3TOM cxeme finllb No O4HON- ABYM CeKkumam, OnmKkanwmm K noasoasiLium
bokoBbiM TENNoONpoBOA4aM, a NO OCTaNbHbIM NO CXEME «CBEPXY-BHMU3», NPUYEM C 3a-
METHO MEHbLLLUMM pacxo4oM TEMNMOHOCUTENSA U, KaK CneacTsue, ¢ MeHbllen cpenHen
TemnepaTypon BoAabl. Takoe pacnpegeneHme NOTOKOB TersioHoCUTENs NPUBOAUT K
bonbwen aPgeKTMBHOCTU B paguaropax ¢ MeHbluen anuvHon. [Ans y4véTta 3toro ob-
CTOATENBLCTBA NPU onpeaeneHun TENMOOTAauYn pagnaTopos, TENSIOHOCUTENL B KOTO-
PbiX OBUXETCA NO CXEME «CHU3Y-BBEPX», cnegyeT yuuTbiBaTh NonpaBoOuvHbit Koaddu-

LIMEHT p, NnpuBeaEHHbLIN B Tabn. 4.5.
4.6. IlonesHbin TennoBoW NOTOK TENNONPOBOAOB NPUHUMaETCS 0DbIYHO paBHbIM

90% ot obuwen TennooThadn Tpyd NPy NpokKnagke UxX y HapYyXHbIX CTEH U gocTturaer
100% npwn pacnonoXeHnn CTOAKOB Y BepTUKanbHbIX neperopook. Tennoson notok 1 m
OTKPbLITO NPONOXEHHBIX BEPTUKANBLHbLIX WU FOPU3OHTaAlNbHbLIX FNAAKUX METaNINYECKUX
TPYyD, OKpalLEHHbIX MacnsaHOW KpacKkoi, onpeaenseTcs no NpunoXeHuo 3.

4.7. lpun ncnonb3osaHuu aHTUhpusa Heodbxoanmasa nnowanb NOBEPXHOCTU Ha-
rpesa [OMmMKHa ObITh yBenuueHa B 1,1- 1,15 pas3a rno cpaBHEHWO ¢ paccynTaHHoOn npwu
TennoHocuTene soge (TemMm bonee, YeM BblLLE KOHUEHTpaumsa aHTugpn3a).

Tabnuua 4.2

YcpenoHEHHbIe 3HaYeHUNA noKa3aTenien cTeneHn n M1 m wn
KO3thdUumMeHTa ¢ NPU pasnmyHbIX cXxemax ABUXKeHUA
TeNJIOHOCUTENS B paamartopax

Cxema ,D,BM}KeHIAFi Mopenb
TEeNNOHOCUTENS paavartopa

PBC-300 0,25 0,04

CBepxy BHU3 | F + ——]
JPBC-500 0,3 1 0,04 1
CHU3y-BBEDX PBC-300 0,3 | 09 0,07 Cwm.

Y PBC-500 | 0,32 | 09 | 0,07 |Tabn. 4.4

PBEC-300 0,3 0,94 0,01 1

CHN3y-BHU3 e — ——— —
PBEC-500 0,3 0,94 0,01 1

Tabnuua 4.3

MonpaBoOYHLIK KOIPPULUMEHT b, C NOMOLLIO KOTOPOIo
yuMTbiBaETCA BNUsAHUe aTMoC(hepHOro gaBrieHUA Ha
TennoBOMU NOTOK paamnaropa

Mogzens b npn atmocdepHoM pgasnexuu, rfia (Mm pT. CT.)
pagnaTtopa | 933 | 947 | 960 | 973 | 987 1000 | 1013,3 | 1040
(700) | (710) | (720) | (¥30) | (740) | (750) (760 (780)

PCb-300 (0,972 | 0, 975 0,98 | 0,985 0,991 | O, 994 1 017

L - -t 3

PCE-500 | 0963|0968 | 0975|0981 |0987]0993| 1 | 1012




paguartopa

' PBC-300 | 1,03
. PBEC-500 | 1,05

paguaTopa
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‘Tabnuwua 4.4

3HayeHnn koapdpuunenTa B, yunthiBaouiero BrivsiHue
YyuCna CeKunn B pagumarope Ha ero TennoBoOu NOToK

Moapenb

1,02

L]

1,015

1,01

0,99

1

3Ha4deHus B3 Nnpu KONUYECTBE CEeKUNA

Oonee | .
1 -.

0,98

0,99

0,98

- 1

097

Tabnuua 4.5

3HauyeHue nonpasBoyHoro koahduumneHTa p Npyn cxeme
ABVKEHUA TeNNOHOCUTENA «KCHU3Y-BBEPX»

Mopens

PEC-300
PBC-500

1,03
1,055

2

3
1,02
1,035

1,01
1,02

3Ha4yeHus p npu yucne cekyunm B paauartope

1
1

—

e e

Tabnuuya 4.6

3HaYeHUA nonpaBoOUYHOro koathduuneHTa @1 AN paguaropos
PBC-300 npyn pasnuuHbiX cxemax OBMXEHUA TeNNOHOCUTENS

@4 417 CXEeM aBUKEHINA

Sy o r

®, TeNNOHoOCUTENN
‘
CHN3Y-BHU3

056 | 0547

46 | 0592 [ 0579 |
48 0624 | 0612
0,657 [ 0,646
0,69 0,679
0,723 0,714

6 | 0757 | 0,748
58 | 0,79 0,783 |
60 0825 | 0818
0,859 0,854

64 0,894 0,89 |
66 0,929 0,926

O,
°C

@4 4NA CXEM [ABVDIKEHUR
TeNnnoHoCUTENS
Ceepxy-BHUI

CHU3y-BBEPX 1
CHU3Y-BHU3

0,964

76 1,108 1,113

78 1,145 1,151
80 | 1182 | 1189
| 82 1219 | 1228 |

| 84 | 1256 | 1,267
86 1,293 1,307 |
88 | 1331 | 1,346 |
90 | 1369 | 138 |
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Tabnuua 4.7

3HaueHnsa nNorpaBoyYHOro KoappuumneHTa 1 ANS pagmaropos
PBC-500 npu pa3nuuHbiX cxeMax ABUNXKXEeHMA TeNNOHOCUTENsA

P1 418 CXEM OABUKEHUS P1 0NA CXEM OBUKEHWNS
O, - TennoHocuTens e, TennoHocuTens
°C |C °C -
BepXxy-BHU3 1 CBepxy-BHU3 U
PXy CHU3y-BBEPX cHﬁsy AHUA3 - CHusy-BBepx

CHU3Y-BHWN3

0,547 0,542 68 0,963 0,962
46 0,579 0,575 70 [ 1,00 1,0
0,608 72 1,037 1,038

50 0,646 0,641 74 1,075 1,076
52 0,679 0,675 76 | 1113 [ 1115
54 | 0714 | o071 | [78] 1151 | 1153
56 | 0748 | 0745 | | 80 1,189 1193 |
58 0,783 0,78 | 82 1,228 _j_ 1,232 |
60 0,818 0,816 84 _'[ 1,267 1272 |
62 0,854 0,852 36 1307 1,312
64 0,89 0888 | [88 | 1346 | 1353 |
66 0,926 0,925 1 90 | 1,386 1,393
Tabnuua 4.8

3HauyeHuns nonpasBovyHoro KoadduuneHTa @2 B 3aBUCUMOCTH
OT pacxopna tenioHocutena M,, yuepe3 paguarop np#u
Pa3JInUYHbLIX CXeMaX ABMKEHUU TeNNoHoOCUTenNs

anst pagnatopos PBC-300 n PBC-500

— $2 ANA CXeMm ABUXEHNA TenNnoHOCUTENS
Ceepxy-BHu3 | CHuasy-esepx | CHN3Yy-BHU3

0,01 | 0,912 0,766 0,919
0,015 | 54 0927 | 0,788 10,922
0,938 0,804 0,923
0,025 90 | 0946 | 0817 0,927
0,03 108 0,953 0,827 0,929
0035 [ 126 [ 0959 | 0,836 0,93
0,04 | 144 0,964 | 0,844 0,931
0,05 180 0,973 0,857 0,934
0,06 216 098 [ 0868 0,935
0,07 | 252 098 | 0,878 0,937
0,08 288 [ 0991 | 0,886 0938 |
009 | 324 | 099 | 0893 0939 |
0,1 360 10 09 094
0125 | 450 | 1,009 0,914 0,942
0,15 540 1,016 0,944 |

0,926
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Y. TEVINED PATSETA STIRECTORRA OOHOTPYBHON
' CUCTEMbI BOASIHOIO OTOMSEHUA

Ycnoeusa 0i1s pacyéma |

TpebyeTcs BbINONHUTL TENNOBOW PACYET ITAXKECTOSIKA BepTUKaNbHOW OfHO-
TPyOHOU cucTembl BOOASHOrO OTONNEHUA C DUMEeTannnYEeCcKUM CEKUMOHHbLIM paauaTo-
pom «Cantexnpom bM» moHTaxHon Bbicoton 500 mm (PBC-500). Paguatop ycra-
HOBNEH No4 OKHOM Ha HapyXHOU CTeHe De3 HULWIKW Ha NATOM 3Taxe NATUITAXKHOIo
30aHUA, NPUCOEOMHEH K CTOAKY CO CMELLEHHBIM 3aMbiKaloWMUM y4acTKOM U TepMOCTa-
Tom RTD-G dupmbt «dandoce» Ha nogsoake K npubopy. Cxema ABMKEHUSA TEMNMOHO-
CUTENA «CBEepPXY-BHU3Y. . * |

TennonoTtepun nomeulenuns cocraesnaoT 1200 Bt. Temnepatypa ropsyero rensno-
HOCUTENA Ha BXoAe B CTOAK iy YCNOBHO npuHumaetca pasHon 105°C (be3 yuérta Tensno-

noTepb B MarucTpanu), pacuyéTHbi nepenan TemnepaTyp no ctoaky At,=35°C, temne-
patypa Bo3ayxa B oTannmsaemMom nomeweHuu t.=20°C, atmoccepHoe aaBneHne Bo3-
ayxa 1013,3 rla, 1. e. b=1. Cpeanun pacxon soabl B ctoske Mq =138 kr/u (0,038 «kr/c).

HuameTpsi Tpyd cTosika, NOABOAOK N 3aMbIKaIOLEro yyacTka onpeneneHbl B pe-
3ynbTaTte nNpeasapuTenbHOro rmapaBnUYecKkoro pacuéta u paeHbl 15 Mm, obuas anuHa
BEPTUKaNbHO U TOPU3OHTalbHO pacnosaraeMbix Tpyd B nomelleHnun cocrasnsiet 3,5 m
(Lip.8=2,7 M, Lip r=0,8 m).

[locnedosamenbHOCMb MEN/108020 pacyéma
Tennoson NOTOK npubopa B pacy&€THbiX ycnoBuax Qnp

dopmyne

PACT onpepensieTcs no

anpacq =Qnor - Qvp. n BT, (9.1)

rae Qnor - TENNONOTEPK NOMELLIEHNSA NPU PACUETHBLIX ycnosusix, BT,

Qqp.n - NOME3HbI TENSIOBOW NOTOK OT Tennonpoeoaos (Tpyb), Br.

[MonesHbin TENNOBOW MNOTOK TENAONPOBOAOB NpUHUMaETcst paBHbiM 90% oT 06-
en Tennootaavn Tpyd npu npoknaake ux y HapyxHbix cteH, n gocturaet 100 % npw
pPacnonoXeHnn CTOSKOB Y BepTuKanbHbIX Neperopook.

B Hawem npumepe npuHumaem Q, =0,9 Qqp,

roe QTp =Qvp. e Lrp. 8+ Qrp. r - LTp. r - . (9.2)

Orp. 8 U Grp - TENNOBbLIE NOTOKM 1 M OTKPbLITO NPONOXEHHbIX COOTBETCTBEHHO BEp-
TUKaNbHbIX U FTOPU3OHTANbLHbIX MagKkux TPpyD, onpenensemblie no npunoxexduo 3, Br/m;

Lip. e ¥ Lip - - OOLIast ANMHA COOTBETCTBEHHO BEPTUKAINbHBLIX 1 FOPU3OHTaMbHBIX
TennonpoBoaos, M. | |

Qrpn= 0,9 (2,7-74,1 + 0,8.74,1.1,28) = 248 Br.

NonesHbIl TENMOBOM NOTOK OT TPYO Qrpn ONpeaenéH npu TemnepaTypHoOM Hamo-
pe Ocgpp=ti -tz = 105 - 20 = 85°C, rpe t, - TemnepaTtypa TensioOHOCUTENA Ha BXoae B
paanaTtopHbin ysen, °C.

Mo tabn. 3.2 npuHuMaem 3Ha4eHue KOIPMUUMEHTaA 3aTEKaHUA Oy PAaBHbLIM
0,24. Pacxon Boabl 4epead npubop paseH

Mpp ~ anp - Mer=0,24 - 0,038 = 0,0091 «r/c. |

[Mepenag TemnepaTtyp TENMOHOCUTENA MeXAY BXCAOM B OTONUTENbHbIM Npnbop

1 BbIXOAOM M3 Hero At,, onpegenseTca no popmyne
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pacy

At =— = 702 ~25°C, (5.3)
C-M, 4186800091

rae C — yaensHas TenNnoEMKOCTb Boab!, pasHas 4186,8 Ox/(kr-°C);

7= Quor - Qrp.n = 1200 — 248 = 952 BT,

np

TemnepaTypHbit Hanop © onpegenseTtca no dopmyne (4.2).

A,
©=t, - — "1, =105-125-20=725"C.

Onpepensiem npeasaputenbHo, 6e3 y4éta Heu3BEeCTHOro HaM noka 3HavYeHus
koadbuumerHTa B3, TpedbyemMbli TENNOBON NOTOK Npubopa npu HOpManbHbIX YCNOBUSAX

Q:jj””f’" " no cdoopmyne

pact

, : 952 |

Q= e % _1001Bm  (5.4)
, _ @, @, b 1,047-0,908-1 _

rae @1 v ¢z - 6eapasmepHble k0apdULMEHTLI, NPUHUMaeMble no Tabn. 4.6 1 4.8.

cxoaos M3 nonyyveHHOro 3HauveHUus Q:;’-”Pff“ . onpepenaemM KonuyecTBO cekuuin B
npudope N no hopmyne

HY.npeo | |
N = En 1001 5, lwm. (5.9)
q,, 195 _
B panbHenwem, npuHumas no tabn. 4.4 B;, onpegensiem npeasapuTenbLHO npu-

HUMaeMoe K yCTaHOBKe KonuiyecTso konoHok NP4 ... no bopmyne =
N7O=N:By=51:1=51wr . (56)

1*6.’??

C y4yéTtom peKomquaumw [8] pacxoxaeHve Mexay TennoBbIMW NOTOKaMu OT
Tpebyemon n yctaHaBnuesaemMoun nnowagen noBepxHOCTU Harpesa paguatopa [oMnyc-
KaeTcsa B npefenax: B CTOPOHY YMeHblueHns — 0o 5%, Ho He bonee, yem Ha S50 BT (npw
HOPManbHbIX YCNOBUAX), B CTOPOHY YBENUYEHUs — 0o Bavxaiwero Tunopasmepa. Mo-
aToMY npuHuMaemM Ny.r = 5 cekuyun. [ToCKOoMbKy Npu 9TOM YUCNE CEeKUMn B3 HE MEHAET-
CH, JONOSTHNTENbHbIE KOPPEKTUBLI HE BHOCATCHA. OKOHYaTENbHO MPUHMMaeM K yCTaHOB-
ke pagnatop «CaHrexnpom BM» PBC-500-5. | |
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6. YKASAHUA NO MOHTAXY PAAMATOPOB «CAHTEXITPOM BEM»
N OCHOBHbIE TPEBOBAHUA K UX SKCTUTYATALUMK

6.1. MoHTaX GumeTannuyeckux CekLUWOHHbIX paguatopoB «CaHTexnpom BM»
nponssopntca cornacHo Tpebosanuam CHull 3.05.01-85 «BHyTpeHHue caHutapHo-
TexHn4eckune cuctemsoi» [9], HacTOALLMX pexomen.aauuu a Tawke peKomquauuu [10] v

[11].

6.2. Pagnatopbl NOCTaBNAOTCA OKPALLEHHbIMW, OBGEPHYTHIMU NOMMITUNEHOBOM
MAEHKOW UM ABYXCMIONHOK ynakoBo4YHOn Bymaroin. Hanbonee uenecoobpasHa nocras-
Ka paguaropos 3aBOACKOW cOopku No cneuudukaummn 3akasymka HenocpeCTBEHHO C
3aBoja. ' ,

Mpu HeobXoAUMOCTN rNeperpynnupoBKM pPaavaTopoB CNEAyeT yuuTbiBaThb, YTO
OHa AOSMKHA BbINOMHATLCA HA BbICOKOM NPO(RPECCUOHANBLHOM YPOBHE: 3epKana ronoBok
NOSPKHbI ObiTh TWATENbHO, HO OCTOPOXHO OYMLLUEHbL! OT CTapbIX MPOKNAZ0K, BMECTO KO-

TOPbIX [OMKHbI ObITh YCTAHOBNEHLI KAYECTBEHHbIE HOBLIE TOMUMHOW 1,5 MM, CTAXKa

cekumn pormkHa ocyulectenaetTcAa 0e3 nepekocos u ObiTb nnoTHoW. [locne neperpyn-
' MMAPOBKWU paguaTtop HeodXoOAuMMO WCMbITaTbh HA repMeTUYHOCTL B COOTBETCTBUN CO
CHul 3.05.01-85 [9] wnu P 34.20.501-95 [3]. |

6.3. MoHTax paavaTtopoB BeOETCA TONbKO Ha NOArOTOBIEHHbBIX (0Lu1'y-
KaTypPeHHbLIX ¥ OKpaLUeHHbIX) NOBEPXHOCTAX CTEH.

6.4. MOHTa)X HACTEHHbIX pap,na'ropos HeobxoAMMO NPOU3BOAUTL B Crefylowem
nopsagke:

- pasMeTUTb MecTa YCTAaHOBKN KPOHLUTENHOB,; -

- 3aKpenuTb KPOHLUTEeWHbl Ha CcTeHe Adensmu unuv 3a0enKOon KPenéXXHbIX
netanen yeMeHTHbIM pacTBOPOM (HEe AoNyCKaeTCA NPUCTPEnKa K CTEHE KPOHLUTEWHOB,
Ha KOTOPbIX KPENATCA OTONUTESbHbLIE NPUDOPLI U TENNONPOBOAbI CUCTEM OTONNEHUS),

- YAaNUTb yNaKkoBKY TONbKO B HEODXOAUMBIX ANS MOHTaXa MecTax,; |

- YCTAHOBUTL pagnaTop Ha KPOHLITENHaX Tak, YToDbl yCnoBHO ropnsoHTaanble
4acTu TrONIOBOK paguaTtopa (Mexay COoCeAHUMU CekuuaMu) nernu  Ha KpI-OKVI
KPOHLUTENHOB,; |

- COeqvHuTb paaunatop C noAsoaAalLIMMA Tennonpoesojamu CVICTEMbi OTOl"I.l'leHVIFI

0DOpyAoOBaHHbLIMIW Ha HWKHEW WNU BepxHeWu noABO4KEe KpaHOM, BEHTUMeM unu
TEPMOCTAaTOM; |

- pEKOMEeHAYyeTCH YCTaHOBUTb BO3QYXOOTBOAUMK B BEPXHIOW NPOOKY.
| 6.5. lNpun MOHTaxXe HacTeHHbIX pagunaTopoB crnefyetr usberatb CrnyyaeB uX
HenpaswnNbHON YCTAHOBKMN:

- CRMLWKOM HW3KOro pasMelleHusa, T.K. Npu 3a30pe Mexay nNoNnoM “ HU30M
pagvwatopa, MmeHbluem 100 MM, ymeHbwaetcs 3ddekTuBHOCTL TennoodbmeHa u
3aTpyaHaeTcs yoopka nofg paguaTtopom;

- YCTAHOBKU pagMaTopoB BNNOTHYKD K CTEHE UMU C 3a30pOM, MEHbLLUMM 25 MM
(pekomeHayeTcs He MeHee 30 MM), yxyawawiwen Tennootaayy npubopa u
Bbl3biBaloOLlen NbiNesble cneibl Hag npudopom;

- CITMLLUKOM BbLICOKOW YCTAHOBKW, T. K. NPpU 3a30pe Mexay MNonomM U HU3OM
pagunatopa, oonbwem 150 mm, yBenuuuBaeTtcs rpagueHT Temnepatyp BO3ayxa no
BbICOTE NOMeLleHns, 0CODEeHHO B HUXHEN ero YacTu;

- CNULLKOM MAanoro 3asopa Mexay Bepxom pagunartopa v HU30M MOAOKOHHMKA
(MeHee 75 % rnybuHbl paguatopa B YCTAHOBKE), T. K. NPy 3TOM YMeHbLaeTCH
TEeNNOBOW NOTOK pagnarTopa,;

- HEeBEPTUKANbHOrO MONMOXEHUS CeKUUWA, T. K. 3TO yXyALAaeT TernnoTexXHUKY W

BHELUHUW BUG pagmatopa,;
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- YCTaHOBKU nepen pagnaTtopoM [OEKOpaTUBHbLIX IKPaHOB WUNMW 3aKPbITUA €ro
LTopamu, T. K. 3TO TakkKe npuBOLAUT K yXYALUEHWIO TennooTaauyun U rurmeHnYecKnx
XapakTepucTuk Npnbopa u uckaxaet pabory TepmocTaTta C aBTOHOMHbIM 4aTYUKOM.

6.6. [locne okoH4YaHWs OTAENOYHbLIX PaboT HeobxoAMMO CHATbL C paauaTopa

YyNakoBKYy WM TWATENbHO OYUCTUTH €ro OT CTPOUTENBHOIO Mycopa W MpoHnUx

3arpAsHeHnN, T.K. OHM CHIKAIOT TENNOBOW NOTOK paanaTtopa.

6.7. Tlpu ocHaweHnn obenx noaBOAOK K paavaTopy 3anopHOW apMaTypon
yCTaHOBKa BO3AyXOOTOBYUKa o0Os3aTenbHa B OAHOW M3 BEPXHUX [Ayxux npobok
paguaropa. .

6.8. KaTeropunyeckn sanpeujaeTtca OONOMHUTENbHAs OKpacka pagunartopa «Me-
TannYeckuMn» Kpackamu (Hanpumep, «cepebpsaHKon») U BO3AYXOBbLINYCKHOTO OTBEp-
CTMSA BO3QYyX00TBOAUMKA. '

6.9. B npouecce akcnnyatauuvn cnegyet npousBoANTbL OYUCTKY paanartopa B Ha-
Yane oToNUTENbHOro ce3oHa 1 1-2 pasa B TeYeHne OTONUTENBHOIC Nepunoaa.

[pV oUNCTKE paamnaTopoB HEMb3sA MCNoNb3oBaTh abpa3suBHbie MaTepuansi.

6.10. VcknovaeTca HaBeluBaHEe Ha pagnaTopbt MOPUCTLIX YBRAXHUTENEN, Ha-
npumep, 3 0DONOKEHHON ITNHbI. |

6.11. He pekomeHOyeTCAa gonyckatb NONHONO NepeKkpbiTUA NoABoAa TenoHOCH-
TENS K 3anNONHEHHOMY BOAOW paauaTopy. B cnydyae KpaTKOBPEMEHHOIO OTKIHHOYEHUS
pagunaropa, Hanpumep, WapoBbiM KpaHaMn Ha noaBokax, Heobxoammo B obas3aTtens-
HOM NOopsiaKe Ha BpEMS NepeKpbiTUs npubopa OTKPbLITL BO3AYXOOTBOAHNK.

6.12. I'lpn ucnonb3oBaHuK B Ka4YECTBE TEMMOHOCUTENS ropsaden BObl €€ napa-
MeTpbl OOMKHbI YAOBNETBOPATL TpeboBaHUAM, npuBeAéHHbIM B «llpaBunax rexHuye-
CKOW 3JKCAnyaTauun aNeKTpUudeckux ctaHuuin n ceten Poccunckon CDe.n,epauMM» P
34.20.501-95 [3]. | | -

6.13. Cooepxanume paCTBOpeHHOFO chnopo,qa B BoAe CUCTEM OTONMEHMS He
[OMKHO NpeBbilaTh 20 MKr/amM® (3], [12], a 3Ha4deHne pH ans bumeTannu4ecknx pagua-
TOPOB AOMKHO ObITh B npegenax 8,3-9,5.

6.14. CoaepxxaHune B BoaE Xenesa (go 0,5 mMr/gm’ ) N Apyrnux npumeceun - cornac-
HO [3], oBLLas XECTKOCTb - 40 7 Mr-aKB/AM°.

6.15. [lnA ymeHbLUIeHUa ONacHOCTU NOALWNaMOBOW KOPPOo3nu LienecoobpasHa yc-
TAaHOBKA AOMNONMHUTENbHbLIX MPAIEBUKOB, @ B CNy4Yae NPUMEHEHNA TEPMOCTATOB eLé n
dbuneLTPOB, B TOM 4YUCne U FIOCTOFIKOBbIX B 06LueM criyyae KOoNnn4ecTBO B3BELUEHHbIX
BELLECTB He JOSHKHO npeBbiwaTth 5 mr/am®°.

6.16. WN30bITOYHOE pasneHue TenoHocuTens, paBHOE CYMME MaKCUMalnbHO
BO3MOXHOIO Hamnopa Hacoca Unv gaBneHns B marucrpansax TennoBon cetn (npu sne-
BATOPHbLIX BBOJAX) U MAPOCTATUYECKOrO AaBMEHUA, HE [OMKHO B padbodem pexume
CUCTEMbI OTONNEHUA npesbillaTe B Nobom paanatope 1 Mila. MunnmansHoe pasne-
HWe NMPK ONPECCOBKE CUCTEMbI OTOMJIEHUS OOMKHO ObITh B 1,25 pa3sa donbwe paboyero
(n. 4.12.31 P[] 34.20.501-95) [3]. |

3ameTtum, 4uto CHull 3.05.01-85 ponyckaeT nonyTopHoe npesbilleHne paboye-
ro gaBneHus Npy onpeccoBKe, 0QHAKO NpaKTuka n aHanu3 yCnoBuin 3KCnnyartauum oTo-
nUuTenbHbIX NPUOOPOB B OTEYECTBEHHbLIX cuctemax ortonnenus, nposeféHHbin 000
«Butatepm», nokasbiBalT, HTO 3TO NPEBLILIEHNE [OMKHO HaXOAUTLCA B npepenax

25%. Ilpn atoM cneapyet MMeTb B BUAY, YTO AaBneHne npu onpeccoBKe He OOJMKHO
npeBbilllaTe MakCUManbHO LONYCTUMOrO ANA CaMoro «cnaboro» snemeHTa CUCTEMBbI.
Hanpumep, npy npuMeHeHnn TepMOoCTaToB, PaCCYNTaHHbIX HA MakcuManbHoe pabodee
nasriedHune 1 Mflla, ponyctumoe gaBneHve OrnpecCoBKU CUCTEMbI HE OOSMKHO NpPeBbI-
watb 1,25-1.5 Mla He3asBucumo OT MakcumanbHoro patovero n3dbLITOYHOrNO Aasne-
HUA, Ha KOTOpOE paccynuTaH pagnaTop.

6.17. lNpeanoyteHne cnefnyet oThaBaTb aBTOMATUYECKMM BO34yXOOTBOAYUKAM
CO CbEMHbIMW ONA MPOYHOCTU TONOBKAMU, HO TOSMBbKO NPU Hanudny rpa3EBUKOB U

- .
a e frem b .
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unetpos. Mpu 3TOM ycTaHaBNUBaTLb Takue BO3RYXOOTBOAMMKA cChnefyeT Tak, uTobb
ABWXEHWEe nomnnaska NPoUCXOAWIO TONLKO B BEPTUKanbHOWM NNOCKOCTU. Ecnu 310 npa-
BUNO BLINONHUTL HE YyAAETCA, HYXXHO NPUMEHATL Donee nNpocTbie n HaEXHbIE B 3KC-
nnyarawuv pyvHble BO3AyXO0TBOAUUKMN. ' | |

6.18. He pexomeHayeTca ONOPOXHATL CUCTeMy oTonneHuna bonee, yem Ha 15
OHEeW B roay.

6.19. Bo nsbexanue samepsaHma BoAbl B paguaropax, NMPUBOAALLEro K UX pas-
pbiBy, He gonyckaetcs obays pagwaTtopa CTpyAMu BO3flyxa C OoTpuLaTesNbHOW Temne-
paTtypon (Hanpumep, Npyu NOCTOAHHO OTKPbITOU hopToUKe N DOKOBOW CTBOPKE OKHA).

6.20. PaguaTopbl JOMKHbI XPaHUTLCA B YNakOBaHHOM BWUAE B 3aKPLITOM MOMeE-
weHun u 6biThb 3atumuleHbl OT BO3AEACTBUA BNAarv U XMMmM4eCKNX BELLECTB, Bbi3biBalo-
LLIX KOPPO3UIO. |

6.21. Papnatopbl «CaHtexnpom BM» mMoryt npumeHsiTbCst B cuctemax, 3anor-
HEeHHbIX aHTUhpusoMm. B 3ToM cniyyae npu repmeTusayumn pesbboBbix coegnHeHun Te-
nnonposoanoB, (PUTUHIOB W APYIrMX 3NIEMEHTOB CUCTEM OTOMNEHUA MOXHO MUCNOMNbL30-
BaTb LIENKOBUCTbLIV NEH (HO He NEeHbKy n 0e3 MacnaHou Kpacku), repmecun unu aHa-
3pobHblie repmeTnku, Hanpumep, Tuna Loctite 542 n/vnu Loctite 55. Pexkomenpyetcs
ANA 3TOU Uenn UCNonbL30BaTh TaloKe INOKCUAHLIE IMANU UNKU IManu Ha OCHOBE pac-
TBOPOB BUHUNXNOPUAOB, aKPUNoBbIX CMON N aKPUNOBbLIX CONONNMEPOB.

lMoapobHbIMU CBefleHnaMmu No repmeTnsauumn pes3nboBbiX CoeguHeHu pacnona-
raet 3AO «MACMAH-YHUBEPCAIJI» (ten.(095) 290-71-89).

AHTUPU3 NOJDKEH CTPOro COOTBETCTBOBATL TpeDOBAHMAM COOTBETCTBYIOLNX
TEXHUYECKUX YCNOBUN. 3anoOnHEHue CUCTeMbl aHTU(PU3OM [ONYCKAETCA He paHee,
Yyem yYepes 2-3 AHA nocne e€ MoHTaXa.

N3 ucnonb3yembix B Poccuu Mapok autupusa 3acnyxmBatoT BHumaHus «Dixis»
(npoussoautens OO0 «lenuc UHT», Ten. (095) 279-85-67) n «Hot Blood» (npounssoaun-
Tenb O00 «T3KC», ten. (095) 286-06-74).

6.22. [1pn BLINONHEHUU CUCTEM OTONNEHUA U3 MeOHbiX TPpyO Heobxogumo npu-
MEHATbL NepexonHuKn N3 DPOH3bLI UMK KAYECTBEHHOWU NaTyHU. B 3TOM cny4yae ncnonb3o-
BaHve NbHa ONA repMeTusaumm coeguHeHnin 3anpewero. MOXHO NPUMEHSTL Bbillie-
ynoMsiHyTble repmeTuxu (repmecun, Loctite 542, Loctite 55 n 1.n.).

- rr-..,,#ﬁm—-—.aﬂqa.lm -
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[TpunoxeHue 1

Tabnuua 1 1.1

INnHaMnuyecKme xapakTepucTUKu CcTanbHbiX BOAOra3onpoBOAHbLIX TPYO no
FOCT 3262-75* HaCOCHBbIX CUCTEM BOAAHOIO OTONNEHUSI NPU CKOPOCTH
BoAb! B HUX 1 M/C

—T

-

|

1 kre/m® = 9 80665 NMa -

1 (kre/m?)/(kr/w)?= 1,27 1-10° Nal(xric)® .

[lnameTtp Tpyb, Mm Pacxop Boap! YaensHoe lpuse- YAenbHas
NpYi CKOPOCTH OVHaMnyeckoe ASRRBIA - XapaKTepneTh-
1 mic. Miw nasneHne KOah- | Ka conpoTtusne-
] | . HUs 1 M TpyObl
Ycnos- o rmapas- o o4
Horo | Hapyx- | BHyT- KV KV A10° | A10% nmue- | © 107, | S107
npoxo- | HbWA | peHHun | /a | ¢ e | [a | CKoro [1a [Ta
na ' ' Iwy I\y 2 > | TPEHWA | (kr/u)? (xr/¢)]
C ¢ (kr/u)” | (kr/c) M.,
} L ' | { 1/m —
10| 17 126 | 425 | 0118 | 2650 | 343 | 36 | 954 | 12,35 |
15 | 213 | 157 | 690 | 0192 | 1060 | 1,37 27 | 2862 | 37
i 20 26,8 21,2 | 1250 T '0,348 3,19 0,412 1,8 5,74 10742
25 335 | 271 | 2000 [ 0555 | 123 | 0159 | 14 172 | 0,223
32 | 425 | 359 | 3500 | 097 | 039 | 0,0508 1| 039 | 0,05
40 48 41 4650 1,29 0,23 0,0298 0,8 0.18 0,024
50 | 60 53 [ 7800 | 2,16 | 0.082 | 001063 | 055 | 0.045 | 0,006
Mpumevanus: 1) 1 Ma = 0,102 krc/m” ;1 MNal(kr/c)” = 0,788-10° (kre/m?)/(kr/4)* :

2) [ipy gpyrnx CKOPOCTAX BOAbl, COOTBETCTBYHOLWNX ODOLIYHO NaMUHapPHOU 1 NepexoaHon

30HaM, 3Ha4YeHUs NPUBEAEHHOro KO3MMUUMEHTa TMAPABNINYECKOrO COMPOTUBIIEHNA W YAENb-
HbIX XapakTePUCTUK cnefyeT KOPPEKTUPOBATb COrMacHO M3BECTHbIM 3aBUCUMOCTAM (CM., Ha-

npumep, A L. AnbTwynb 1 ap. 'vapasnuka n aspognHamuka.- M., Ctpovnsgar, 1987). Anga yn-

POLUEHNA 3TNX pacyEéToB hakTUYECKne rmgpasnuyeckmne xapakrtepuctukm tpyd S, ' u Koad-
OULNMEHTOB MECTHOrO COMNMPOTUBNEHNS OTBOAOB, CKOD U yTOK U3 3TuX Tpyb { npun CKOpPOCTAX
TENOHOCUTENS, COOTBETCTBYIOLLUX YKA3aHHbLIM 30HaM, B cUCTEMax OTONMIEHNA C napaMmeTpamm
95/70 n 105/70°C MOXHO C AONYCTUMOWN ANS NPaKTU4eCcKux pac4e€TOoB NOFPEeLHOCTLIO (40 5%),
onpenenaTb, BBOAS nonpaaqubm KoacpcpmuweHT Ha HEeKBagpaTU4YHOCTb P4 , NO CpOpMynaM |

S =S, @, (M 1.1)
'=0"s s, (M 1.2)
= GCa @4, (M 1.3)

roe S, C s W {4 - XapakTepuUcTUKKN, NPUHATBbIE B KaYecTBe TabnuuHbIX MPU CKOPOCTAX BOAObL! B

Tpybax 1 m/c (cm. , B yacTHocTu, Tabn. 1 1.1 HacTosALwWwero NpunoXxeHns).
3Ha4vyeHna @4 onpeaensioTes no Tabnuue 'l 1.2 B 3aBMCUMOCTY OT AnamMeTpa yCroBHOro

NPOXOAa CTanbHoW TPyObi dy , MM , U pacxoaa ropsden BoAbl M co cpeaHen TemriepaTtypon ot

80 no 90°C .

3) MNpwu cpegHnx TemnepaTypax TennoxocuTensa ot 45 fo 55°C 3HaueHnn ¢4 onpepens-
OTCR NoO NPpUbnNmxkeénHon dopmyne
- P 450 -15@4"‘05 (ﬂ14)
rAE Paso) - NONPABOYHBIA KO3PMULIMEHT NP CPeaHEN TemMnepaType TennoHocutens 50°C ;
P4 - NONPABOYHLIN KOIPDULIMEHT Npn CpeSHEN TemnepaType Tennoxocutens 85°C, npu-
HUMaemblin NO Tabn. FI 1.2 . ~
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[poaomkenne npunoxexHns 1

TabnuuaMN1.2 *

3HauyeHuUs nonpaBoYyHoro KoagpcpuumeHTap,

S sl el s il

Pacxog ropsiqent Boabl M B Kr/c (BEPXHAR CTPOKA) U B Kr/v
(HWXKHAS CTpOKa) Npy AguamMeTpe yCcroBHoro npoxoga Tpyd d,, Mm

10 15 7[ 20 25 32 | 40 50

01724 | 02676 | 04879 | 0.7973 | 1.3991 | 1,8249 | 3,0495

963,4 | 1754,4 | 2870,3 | 5036,8

620,6 6569,6 | 10978,2
. : ’ { __ _
0,0836 | 0,1299 | 0,2368 | 0,3869 | 0,6790 0,88516_} 1,4799

1,04

1392,8 | 2444 .4

#

3188,2 | 5327,6

467,0 | 852,5

0,0840 | 0,1532 | 0,2504 | 04394 | 05731 | 0,957 | b

20632 | 34477

04173 | 0,6973 |

15023 | 2510.3

3024 | 551,59 | 9014 | 1581,8

—

0,3199

00612 | 01116 | 0.1823
— - _—— - o

656,3 | 1151,6

220,3 | 401,8

0,0306 | 0,0475 | 0,0867 0,1416J 0,2485 | 0,3241 | 0,5416

1

110,2 I 171,0 | 3121 | 509,8 | 8946 | 1166,8 | 19498
1 - L 4— 1 — |
0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383 | _ %

89,3 | 1386 | 2524 | 4126 | 7240 | 9943 | 1577,9

i R i— alml—

0,0206 | 0,0320 | 0,0584 | 0,0954 0,1674_1 0,2183 | 0,3649
742 | 1152 | 2102 | 343.4 J[6_02,6 7859 | 1313,6

10,0175 | 0,0272 | 0,0496 | 0,0810 | 0.1423 | 0.1856 | 03101 |
| I | 5§8,2 1 1116,4?‘

i

512,3

| 630 | 979
0,0151 | 0,0235 0,0700 | 0,1229 | 0,1602 | 0,2678
| T T
544 | 84,6 442,4 | 576,7 | 964,1
| ~ { - _
0,0132 | 0,0205 01074 | 0,1401 | 0,2341
] t | | ]
475 | 73,8 386,6 | 504,4 | 842,8 __
T —
0,0117 | 0,0182 0,0949 | 0,1238 | 0,2068 | ~

1,22 —1 -+
K/ 421 65,5

3416 | 445,7 744 5
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o MpoaomKeHme NPUNoXeHus 1
T Tabnuua M 1.2
| -' i Pacxog ropsJen sogbl M B KI'/c (BepxHSAs CTpoKa) ¥ B Kr/y
®4 Y (HKHAA CTpOKa) NPy AnaMeTpe yCrnoBHOro npoxoga Tpyb d,, Mm
10 15 20 25 32 40 50
T i ] i T — |
kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 | 0,0845 | 0,1103 | 0,1843
1,24 - L it
Kr/Y 37,4 58,3 106,2 173,5 | 3042 | 397,1 663.,5
T 1 1 * l + |
kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 | 0,1653
- 1,26 1 1 1 | T 1 1
Kr/d 33,5 52,2 95 4 1555 | 273,2 | 356,0 5951
- 1 ) 1 S  E— + ' {
N kr/c | 0,0084 | 0,0131 | 0,0239 | 0,0390 | 0,0685 | 0,0893 | 0,1492
o 1,28 1 r | T 1 !
Kr/y 30,2 47 2 86.0 140 4 246 6 321.5 5371
kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 00,1354
1,3 i f ¥ —- — 1 4
K/ 27,7 42.8 78,1 1274 | 2416 | 2916 487 .4
§ S g . F — -t
: kr/c | 0,0070 { 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
1,32 1 * - ] | 1
,% Kr/Y 25,2 38,9 71,3 116,3 | 203,8 | 266,0 444 6
«r/c | 0,0064 | 0.0099 | 0,0181 | 0,0295 | 0,0519 | 0,0676 | 0,1130
1,34 4 - u ]
| K/ 23,0 35,6 65,2 106,2 1868 | 2434 406,8
r t— . + 4 {
- kr/c | 0,0059 | 0,0091 | 0,0166 | 0,0271 | 0,0476 | 0,0621 | 0,1038
| 1’36 - 1 - i 1 L 4
Kr/u 21,2 32,8 508 | 97,6 1714 | 2236 | 3734
- 4 4 4 S — " $ S R 4
. | kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
1.38 ] | | | . J
] Kr/Y 19,4 | 30,2 55,1 90,0 158,0 | 2603 344 5 |
«r/c | 0,0050 | 0,0078 | 0,0142 | 0,0231 | 0,0406 | 0,0529 | 0,0885
1,4 ! 1 1 - — —+
Kr/4 18,0 28,1 51,1 83,1 146,2 | 290,4 318,6
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[Mpunoxexine 2

Homorpamma Ans onpeneneHun notTepu AaBJ1€HUR
B MeAHbIX TpyDax B 3aBMCUMOCTHU OT pacxoila BOAL!
npu eé Temnepartype 40 °C

5000 -
---3000 it 9 ---

< llllllllllll-lm Lo | 4 llllr
2000 1T T T ‘QN“” “' .-.'

“©
1000 L LT T IRV A NS & T

-—..':..-:...... "\f o
TR iy iy e e e

500 =====l Q?/]\?S ;,f’;fo W ARy 4Ry AERSY S50

F i e G
300 &5 COR TTPIA  °1
200 71— 4:- Cs K, i
P IR .7 crmmmn
s AT RS2 7 20

Al W g Al

MM BOJZ1.CT. (A

WES AW 85 on "W ASEE." 6 8l." 8
A VRN &Y. BTN -SERTVI . U4

c? AN/ NA TN KT, 7 "l’n..
30 -SRI AN PRIy (8 [
,5 S0 IN.AUS. .!ll'.l g

g -h‘qu:_lggfdli.!'ﬂll ] <S_—TTam
A Walin v wasun. IV (N

7 QRIS TR S0 5

-t' '?6'

s TR ISP A S O
3 O 5 ‘-‘I"‘l:!- h40 -ii!'l wan 005 _ |
LD AZATRIT NUTRINZ & o
YT AN AR P 'uulrcvw.- Qs
-"—!!-‘-r'-‘-—l—-—-- --—-——- ---—- 25 o '
T e E 00 2
0, 7&""1’&'“252:“ g /5 : AN AN ME RS
0 3 VAV W VATV BW. WAL SRR
.""‘lallllﬂl"'lll’ Q- llllllllll-llllll
'm"ll"lllh-n'ill' BN ENnmn
0,1 l'l‘llll'.ll'l"l&lllllllllllllllllllllllll
10 100 200 1000 10000 100000
Kr/y (F)

A - noTepu AaBNEHKUA HA TPeHUe B MeAHbIX prﬁax DNVMHOU 1 M Npu Temnepa-
Type TennoHocurens 40°C, MM BoA. cT.; . _

B ~ BHyTpeKHHue anameTpbl MelHbIX pr6, MM

C — CKOpOCTL BOALI B TpyDax, M/c;

B ~ notepsi AaBNEHUs Ha MeCTHbI@ CONPOTUBIIEHUS NpH ko3 duuneHTe co-
npOTuBneH Msi {=1 M COOTBETCTBYIOIEM BHYTPEHHEM fAnameTpe NoABOASLEN
MenHOU TpyObl, MM BOA. CT.;

E — BHyTpeHHue AnameTpbl MeAHbIX TPYyD, xapakTepHble AN 3anafHOeBpPoO-
MEeNCKOro PbIHKa, MM;

F - pacxon BoAbl “epes TpYyOYy, Kr/u.

MNpu cpenHeit TeMnepaType BOAb! 80°C Ha 3HaueHnsi NoTepu AaBNEHUS,
HanZeHHble Mo HacTosWen HoMorpamme, BBOOUTb nonpasoqﬂbm MHOXUTeNb
0,88; npu cpeaHen Temnepatype 10°C — nonpaBoyHbI# MHOXKUTENB 1,295,
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[Tpunoxenune 3

TennoBoOM NOTOK 1 M OTKPbITO NPONOXEHHbLIX BEPTUKANbLHbIX TNagKUX
MeTansimyecKkux Tpyo, okpaileHHbIX MacnaHOMW Kpackon, 4., , BT/m

g O Tennosou notok 1M Tpyosi, Bt/M, npn ©, °C , yepes 1°C
Y o 1
07
MM G 1 2 | 3| 4| 5 | 6 | 7| 8| 9
- - _ — 4 4 J — d
15 19 2 199 | 207 216 22,3 | 231 23,9 24 8 256 | 265
g L -+ .} T ' + -1
20 30 24 250 26 0 27.0 28,0 291 30.1 31.2 32.2 33,4
r - — —t P + 3 -t —
25 300 312 325 33,7 350 36,3 37,5 38 9 40,2 41,6
T T T ! T
15 274 28,7 295 30,4 313 32,1 33.0 339 34 8 35,7
e — % 1 |
20 | 40 | 345 | 359 | 369 | 382 | 391 | 402 | 413 | 424 | 436 | 447
] — 1 L
25 42 9 44 9 46,3 47 5 48.9 50,3 51,7 53.0 54 5 558
' + | 1 L i 1 - N + B R
15 36,6 37.5 38,5 304 398 | 413 42 2 43 2 44 1 45 1
_ ] - k 1 | — + - - i
20 50 45 8 46.9 48 1 49 3 50,4 517 52.8 54 0 55,3 56,5
l_—_ . L L - 4 4 —t- i —
25 57,3 58 7 60,2 61,5 63,1 64 0 66.0 67.5 69,1 70,5 |
r._L - - — o - - 4 : $ $ i} i .
15 46.0 47 2 48 1 49 1 50,1 51,1 52,2 | 93,2 54 2 553
| 1 i r | i i E—

20 - 60 57,7 589 | 602 | 614 62,/ | 63,9 | 652 | 66,5 67,5 { 691
A——————-—— e A - : S . 4 -+ - ‘ 1 = -
25 721 73,7 75 2 76,7 784 799 81,5 83,1 84.8 36,4
- —- — — e 4 —— -t - -~ 4
15 57.4 58.4 59.5 60,5 61,7 | 62,8 63,8 65,0 66,1 67 3
L———'-! e } 3 e + + — 4 — '
20 70 71,6 73,0 74 3 757 77,2 78,5 79 8 81,3 827 84 1
1 1 1 T = - + T -1
25 | 89 6 91,3 Q2.3 947 96,0 98,2 988 | 1016 | 103,3 | 1051
S R R A ] ] T ] — R 1 ]
15 68,4 69,5 70,7 719 73,0 74 1 754 76,6 78.3 789
— VR U S— | A - ]
20 80 856 86.6 884 | 898 91.3 028 | 942 95 8 973 | 98,7

" I 1 ! I 4 : ] i .

25 106,91 1088 | 1105 | 1123 | 1142 { 1159 | 1177 | 1196 | 1213 | 1234
| i 4+ | . + 1 1 * 4 4 _
15 80,2 81,3 32,7 83,9 85 .1 86,2 87,5 88 8 90.2 91 4

- — —_— - 4 | —
20 a0 1003 | 101, 7 | 103,3 {1049 [ 106,3 | 1079 [ 1095 { 1109 | 1126 | 1143

4 - - ., - + 4 i — 1. +
25 1253 [ 1272 { 1291 { 1311 132,91 1349 | 136,91 1389 | 1408 | 1428
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[ lpogonxeHne npunoxeHns 3

i | o Tennoson notok 1 m Tpybwl, Bt/M, npu O, °C , yepes 1°C
Y ’ L _ _ ) '
0 r T r - ] !
l Mmoo G g 1 2 3 4 5 6 | 7 8 9
- : —- L — 4 | ' ’- 4 { -
15 923 | 935 | 949 | 960 | 970 | 982 | 993 | 100.3 101 311024 |
1 - . ul — § | —4
20 100 1160 1174 1 1190 | 1206 | 1224 | 1242 | 125,3 ‘ 1276 | 1291 ] 130,9
' { I | 1 I — - |
25 144 2 | 1451 1472 | 1494 | 151,56 | 1536 ‘ 155 8 157,91160,0 162.2
_rl_pMMéLIaHMFI. ) L B

1. TennoBow NOTOK OTKPLITO NPONOXKEHHbLIX rOPU3OHTaNbHbIX TpyD, pacnosno-
XEHHbIX B HYDKHEN 4acTn NOMeELWEHNs, NpuHMmMmaeTes B cpegHem B 1,28 pasa Honblue,
4Yem BepTUKaNbHbLIX. ' |

2. I'lonesHbin TENNOBOM NOTOK OTKPbLITO NPOMOXKEHHbLIX TPYD yYnThiBAETCS B Nnpe-
nenax 90-100% o1 3HavYeHnn, npuBeaEHHbLIX B [AaHHOM NPUNOXEHUN (B 3@aBUCUMOCTU OT
MecTa npoknanku Tpyo).

3. llpn onpepeneHnun TEMNMOBOro NOTOKA U30IMPOBAaHHbLIX TPyO TabnnyHbie 3Ha-
YeHUA TENNIOBOro NOTOKA OTKPLITO NPONOXEHHbIX TPYD ymHOXatoTca Ha Kl nsonauuu
(0bblvHO B npegenax 0,6-0,75).

4. Tlpn 3KpaHNpoOBaHNN OTKPLITOrO CTOAKA MEeTanNNMUYeCcKUM 3KpaHoOM oDLLmnn Ten-
NOBOW NOTOK BEpTUKANbHbIX TPYD CHMXKaEeTCA B cpeaHeM Ha 25%.

5. Ilpn ckpbiTon npoknagke Tpydb B rnyxon Ooposge obwmn TennoBow NOTOK
cHumxaeTcs Ha 50%.

6. pu ckpbiTON Npoknagke Tpyd B BeHTUNUpyemon 6oposge obwmun TennoBown
NOTOK ymeHbilaeTcs Ha 10%.

7. Obwun TennoBon NOTOK O4WHOYUHBLIX TPYD, 3aMOHONUYEHHbBIX BO BHYTPEHHUX
neperopogxax u3: TsHkenoro 6etoHa (Aser = 1,8 BT/(M-°C), pger = 2000 kr/M°), yBEnnUM-
BaeTcAa B cpeaHeM B 2,5 pasa (npu oknelike cteH oboamu B 2,3 pasa) nO CPpaBHEHUIO CO
ClyvYaem OTKPbITOW yCcTaHOBKWU. [lpyn 3TOM nonesHbid TEeNnNOBOW NOTOK COocTaBnseT B
cpeaHem 95% or obuwero (B Kaxgoe M3 CMEXHbIX NMoMeLUeHU noctynaeT nNonoBuHa
NOMEe3HOro TennoOBOro NOToKa). |

8. Obuwmi TennoBow NOTOK OT OAUHOYHLIX TPYD B HAPY)KHbLIX OrpaXXAeHWsiX w3
TsKENoro 6etoHa (Ager 2 1,8 BT/(M-°C), pger 2 2000 KI‘/M3) YBENUYNBAETCA B CPEHEM B
2 pasa (npu okneike cteH obosamu B 1,8 pasa ), npuy4EM NonesHbi TENNOBON NOTOK NPW
HanVYMU TENNOU3ONSALNK MEXy pr6ov1 N HAPYXXHOU NOBEPXHOCTbIO CTEHbI COCTABIINA-
eT B cpeaHem 90% ot obuyero. | " .
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