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Yeaxaembie konnezu!

Hay4yHo-mexHu4yeckasa cpupma OO0 «Bumamepm» u ®Ir'yrl «<HUAcanmexHuku»
npedna2arom BaweMy 8HUMaHUIO pekoMeHOauuu no MNPUMEeHEeHUID Opu2UHanbHbIX
bumemannu4yecKux CeKUUOHHhIX paduamopoe ebiCOKOU Hadé&kHocmu «CaHmexnpom

BM», ebinyck komopbix oceouno OAQO « CAHTEXTIPOM».

PexomeHOayuu cocmassnieHbl 8 coomeemcmeuu ¢ POoCCUulcKumMu HopMamue-
HbIMU yCNIOBUSIMU U codep)xam ceedeHusn coanacHo mpebosaHusam CHull 2.04.05-91"
«OmonneHue, 6eHMUNAYUA U KOHOUYUOHUPOBaHUE».

Aemopbi pekoMeHOayul: kaH8. mexH. Hayk CacuH B.U., kaHd. mexH. Hayk bep-
wudckuu I .A., uHxeHeps! lleeyoe Bb.B., Npokonexnko T.H., u Kywnup B./].

C 86/X000M HACMOAWUX PeKoMeHdauud kpamuue pexkomendayquu OO0 «Buma-
mepM» no fnpumMeHeHuro buMemannuyeckux paduamopoes «Canmexnpom EM» u3ldaHus
2000 200a u pekomeHOauyuu usdaHusa 2001 2o00a cyumame ympamuewumu cuny.

3aMeqyaHusi u nNpPeosiOKeHUs Mo CO8EePUWIeHCMB08aHUID Hacmosiwux peKkomeHoa-
yuu aemopsi npocam Hanpasenams no adpecy: Poccusi, 1115658, Mockea, 3enéHsil npo-
cnekm, 87—-1-23, dupexkmopy Q00 «Bumamepm» CacuHy Bumanuro UsaHosuYy unu no

meun./cpakc. (495) 482-38-79 u men. (495) 918-58-95.

© 000 «Burarepm»
2004

«CaHTexnpom BM»
paguarTopbl OTONUTENbHLIE OUMeTannuyeckue CeKUNOHHbLIE

MakcumanbHoe paboyee u3bbiTOUHOE AaBneHne TeNNOHOCUTENA:
- 1,6 Mlla npu cepunHom BbInycke,

- 4,0 Mlla no 3aka3y ansa cucrteM C NOBbilWeHHbIM JaBNeHUueM TENNTOHOCUTENA.

NcnbiTatenbHoe u3bbIiTOuHOe gaBneHue TennoHocurens (He MeHee):

- 2,4 Mla npu cepumHOom BbInycke,

- 6,0 Ml'la no 3aka3y ana cucrem C NOBbILLEHHbLIM gasneHneM TenMOHOCUTENS.
MakcumarbHana Temneparypa termoHocurtena 130°C;

HoMuHanbHLIN TENNOBOU notok cekunn PBC-500 0,195 kBr; PBC-300 0,13 kBT
TexHnyeckune ycrniopua 1Y 4935-008-03989804-04.

o [IPUMEHAIOTCH B CUCTEMAaX OTONMNEHUA 34aHNI Pa3NINYHOro Ha3Ha4YeHus.

e Pa3paboTaHbl NPUMEHNUTENBLHO K POCCUNCKUM YCINOBUSIM 3KCNNyaTauum,
HaaéXHbl U AONTOBEYHbI.

o /IMeT coBpeEMEHHbLIN AN3anH, BbICOKO3I(EeKTUBHYIO U CTaOUNBbHYIO
Tennonepeaavy.

e BbinyckaloTcAa OKpalWeHHbIMW, B KOMMNEKTe CO cpeacTtsamMm KpenneHnsa n
npucoeanHeHUs K CUCTeéMe OTONNEeHUsA, NOnMHON CTPpoOUTENbHOU FOTOBHOCTM.

e OOnagaloT HU3KOM MaTEePUANOEMKOCTLIO, YAOOHLI NPU TPAHCNOPTUPOBKE
M MOHTaXe.

[epMEeTUYHbI U HAAEXHLI NPU NeperpynnupoBKe CeKLUN.
ManonHepumoHHbl, 3HEProaIKOHOMUUHbI.
FUrneHmnYHbLI.

XapaKTepu3yroTCA ONTUManbHbIM COOTHOLWIEHUEM LieHbl U KaYeCTBa.
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1. OCHOBHbIE TEXHAYECKUE XAPAKTEPUCTUKW
BUMETAJITIMMECKUX CEKUUOHHbBIX PAOUATOPOB
«CAHTEXNMPOM BM»

1.1. Npeanaraembie cneyunanucTam pekoMeHgaunm no NPUMEHEHNI0 OpurnHarb-
HbIX DumMeTannunyecknx CexkunoHHbIX paanatopoB «Cadtexnpom BM» paspaboTaHsb!
OO0 «Butarepm» Ha ocHOBe NpoBeAEHHbIX B nadboparopun oTonUTENbHbLIX NPUOOPOB
PIryr «HMUcauTexHmkmn» BCECTOPOHHMX UCNbLITAHMXN 0DPAa3LOoB yKasaHHbiX pagumarto-

poB, n3rotosneHHblx OAO «CAHTEXITPOM» cornacHo TY 4935-008-03989804-04.

Appec ukoHTakTHble TenedoHbl OAQ «CAHTEXITPOM»: Poccusa, 107497, Mockea,
yn. Amypckas, 4. 9/6; Ten. (495) 164-07-26, 462-21-23, 164-09-21, 163-65-19.

1.2. PekomeHpauun coctasneHbl No TpaguLMoOHHOU ANSA OTEYECTBEHHOM NPaK-
TUKK cxeme [1], [2].

1.3. Paguarop «Cantexnpom bM» (puc. 1.1) paspaboran cosmectHo OO0 «Bu-
Tatepm»  OAO «CAHTEXIIPOM» ¢ nosnumn cosgaHma CeKUMOHHOTo paanaropa ebIico-
K020 du3aliHa U No8bIWEeHHOU HadéXHocmu C y4ETOM BO3MOXHOCTY €ro 3KCrinyaTa-
LI B OTEYECTBEHHbIX CUCTEMAaX OTOMMNEHNA, B KOTOPbIX, K COXaneHuo, Ka4ecTBO Ten-
noHocuTens He Bcerpga oreedaet Tpedosanmam P 34.20.501-95 [3].

1.4. Pagnartop COoCTouUT M3 CTanbHOro 3aknaaHoro anemeHTa (Kapkaca), OMbi-
BAEMOro U3HyTPU TENNOHOCUTENEM, U HaPYXHOT0 fINTOFO NOJ AaBneHMEM opebpeHus
N3 BbICOKOKAYECTBEHHbLIX antOMUHMEBbLIX cnnasoB. Kapkac M3rotoBrneH M3 cranbHbiX
TpyO 20x2 MM, BbINOSHAOWMX POSb BEPTUKASbHbBLIX KOJTOHOK OPUrMHaNbHOW OOopMbi, W
3NEKTPOCBAPHbLIX UEMNbHOTAHYTbLIX TPYD 38x4 MM, 00pasyroLLnNX rOPU3OHTAaNbHBIE KO-
NTEKTOPbLI, CBApEHHbLIX MEXAyYy CO00ON B Cpesie CMecu aproHa u yrnekucnoro rasa. lpw
3TOMN KOHCTPYKUWMWA, BO-NEpBbLIX, UCK/TIOYaemcsi KOHmMakm mernjioHocumerss ¢ anro-
MUHUe8bIM CNnnasomM, omcymcmeyrrom ycrnoeusi 3IeKmpoxuMu4ecKolu Koppo3uu,
YTO ornpepenseT don2oeeyHoCcmMb NPUbopa, BO-BTOPLIX, opurnHaneHas dopma OpoH-
TanbHbIX antoOMUHUEBBIX PEDEep 1 BEPTUKANbHbLIX KONMOHOK ONPeAenaeT 8bICOKYIO 3¢~
pekmueHoCcmb u cmabunbHocmb mennonepedayu v ynydllaeT 2u2UeHU4YHoOCMb
npnoopa ©, B-TPETbUX, obecnedmBaeTCA HaOEXHOCMb U 2epMemuy4yHocmb npu
cbopke u nepeapynnupoeKe paanaTopos.

OpebpeHune 13 antoMMHUEBBLIX CNNaBoB N Manbi 00BLEM BOALI B pagunaTtope on-
penensitoT Ero HU3KYr UHepYUOHHOCMb W, KaK CNeACTBUNE, IHEeP203KOHOMUYHOCMb.

Huskans martepmnanoémkoctb dumeTannuyeckoro paagnartopa «CaHrexnpom bBM»
obecneunBaeT yodobcmeo u HU3Kue 3ampambl Npu mpaHcnopmupoeKke u MOHMmMa-
xe.

[lpn paspaboTke KOHCTPYKLIUK CeKklinm Obina noctaBneHa 3agada, Ytobbl eé Ho-
MWHanNbHbI TENNOBOWN NOTOK He npesbiwan 200 BT Bo niabexaHne nepepacxoga oTo-
NUTENbHLIX NPMOOPOB NPWY NMNPOEKTUPOBAHUK CACTEM OTOMNNEHUS.

[na obecneveHmnsa HaagéXHOCTU U 4ONroBeYHOCTU 3TOro pagnaropa no 3agaHuro
OAO «CAHTEXIMPOM» Bbinn paspaboTanbi 1 npuMeHeHbl cneunansHble rpaddnuTononm-
MEepHbIE€ TEPMOCTOMKMNE NPOKNaaKky TonwuHon 1,2...1,5 Mm.

1.5. Bce moandukaumm npeaHasHadeHbl Ans paboTbl B CUCTEMAxX OTONNEHUSA
30aHUN pPasnmMYHOro HasHa4YeHusa Npyu MakcumansHOM padoyemM n3bbITOYHOM faBneHuu
TennoHocurena 1,6 Mila (npw ucneitarensHoMm — He mMeHee 2,4 Mlla) unu no 3akasy
npu padouem n3dbiTouHom gasnesnn 4 0 Mlla (npn ucnbitarenbHOM — He meHee 6.0
Mla) Ha nrobom Buage TennoHoCUTENSN npu ero Temnepartype ao 130°C.



g
-

<ot 41 el .;w«

: Rt - A e - e i A8
 pae o PR e e P 1w i
2% i o o NS T Y

o w

a

o,

2
W)

Puc. 1.1. O6wwi Bug (a) u rabaputHbie pa3ameps! (6)

paguaropa «CaHrexnpom BM»
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1.6. lNpn ocHauleHun pagnatopoB TepmocTatamu pabodee U ucnbiTaTenbHOE
n3bbITOUHbIE AaBneHus npubopa onpeaensatoTCs TeEXHUYECKMMUY napamMeTpamm TepMo-
craTa.

1.7. Papnatopbl cobuparTca Ha ctanbHbiXx HUNnensx 1". 3epkana cekuymn Bbl-
NONHEHb! NPoPUNbHLEIMU ANA Donee HaaéXHOoro 3aXknma npoKnNaaok.

Kaxxabin pagnartop KOMRNeKTyeTcs ABYMS MMyXUMU ¥ ABYMS NPOXOAHbIMU NMpoD-
kKam 1/2" unn 3/4" (no 3akasy), a Tarke 3-4 kpoHwTemHamn. [lo TpeboBaHuto 3aKasuyu-
Ka B KOMMNEKT MOTyT BXOAUTb riyxas npobka ¢ 0TBEPCTMEM MOA4 BO3AYyX00TBOAMUMK, Cam
BO3yX00TBO4YUK,

B 3aBMCUMOCTU OT NEBOro unv npasoro NpucoeagnHeHns, ot BOKoOBOro Unn gua-
rOHanbHOro0 npucoegunHeHNa TennonpPOBOAOB 3aKas3biBAKOTCA Myxue U NpPoxoAHble
NPOOKKN COOTBETCTBEHHO C NEBOU UNU Npasou pesbboun.

1.8. Bce paavaTtopb! noctasnsoTesa B coope no cneumndukaumm norpedurens ¢
KONU4eCcTBOM cekuunn B nprdope ot 3 Ao 15 WwTyK, a npy OTCYTCTBUM crieumndukalymm -
no 5 unm 6 cekumn. InnHa cekuumn pagnartopa pasHa 80 mMMm.

1.9. Bce pagnaTopbi OKpallnBaroTCA cHavana MeTogomM aHo4HOro 3N1eKTpoocaX-
OeHUA, a 3aTeM NOPOLLKOBLIMK amMansaMn 0enoro uBeTa B 3NeKTpoCTaTu4eckom none,
T.€. nocne cOOopKK paanartopbl NOCTaBMAOTCH MOMAHOU cmpoumesibHoU 20MmoO8HO-
cmu.

1.10. Pagnartopbl NOCTaBNKRIOTCA yMakKo8aHHbIMU B MNONMU3TANEHOBYHO TEpPMO-
YCaA04HYIO MNEHKY C npenBapuTensHOU 3alnTon PPOHTaNbHbIX U TOPLUEBBLIX MOBEPX-
HOCTEN KapTOHOM, B KOMMMEKTEe C KPOHLWTEenHamMmn 1 npodkamu (rayxmmm N npoxoaHbi-
MU).

1.11. CneymnanoHbie 3KCnnyaTtaunoHHbIE UCNbITaHUA paguaropos «CaHTexnpom
bM» PBC-500, nposepérubie OO0 «Butatepm», nokasanu, YTo NPUHATAA KOHCTPYK-
LUNa OTUX paauaTtopoB obecrnedmsBaceT BbICOKYHO HaA&KHOCTb TEennoBOro KOHTaKTa
CTanbHbIX 3aKnagHbIX Aertanen u antoMUMHNEBOrO OpebpeHns B Nepuos akcnnyarauun.
Nmeroliee mecto HeDONbLIOE CHWKEHWE TEnmnoBbixX nokasareneu paaunartopos «Cax-
Texnpom bM» B xoae akcnnyatauun He npesbitlaeT 1%, 4TO CyWeCTBEHHO HWkKe
yMEHbLUEHUA Tennonepeaadn y Bcex Apyrux oTe4eCTBEHHLIX U 3apybexHbix OumeTan-
Nn4Yecknx otonutTenbHbix Npudopos (oT 2 4o 10%).

1.12. YcnosHble 0003HavyeHUs OumeTannuueckux pagunartopoB «CaHTexnpom
bM» cornacHo TY 4935-008-03989804-04 skntovatror COOCTBEHHO HAa3BaHWe 3TOro
npubopa «CaHtexnpom bM», ero cokpaiwéHHoe HaspanHne PbC (paguarop dumeran-
NNYEeCK CeKUMOHHDBIN), MOHTaXXHYHO BbICOTY B MM (500 unn 300), 4ncno cekuunn B pa-
nuartope, HoMMHanbHbLIU TEMNNOBOW NOTOK B KBT 1 HOMep TY.

[TlpumMmep NonHOro ycnosHoro 06o3HaveHus npy 3axkase pagunaropa «CaHrexnpom
BM» ¢ MOHTaXXHOW BbiCOTON 500 MM, U3 6 cekum U C HOMUHAaNbHBIM TENNOBbLIM NOTO-
kom 1.17 kBT:

Paduamop «Canmexnpom BM» P6C-500-6-1,17 TY 4935-008-03989804-04.

Kpatkoe obo3HaveHue atoro xe paaunaropa. PbC-500-6-1,17.

1.13. B tabnuue 1.1 n Ha puc. 1.1 npeacrasneHbl OCHOBHbIE TEXHUYECKUE Xa-
PaKTEPUCTUKM U pasMepbl cexkumn pagunartopoB «CaHtexnpom bM», ocsaviBaeMbIX Npo-
n3BoacTsom BoO BTOpoM nonyroann 2004 roga. [lo 3atoro nepuoga 3aBsoj Bbinyckan mMo-
andoukauno PBC-500 c obiten Beicoton 560 mM. HOMMHANBHBIM TENNOBOW NOTOK CEK-
umn paguaropa PBC-500 nonyyeH B xo4e MCnbiTaHny npeacTaBUTENbHbIX TUMOpasme-
poB aToro paguaropa n3 5 cexumn. Nokasarenu ana cekuymn PbC-300 onpeperneHbt Ha
OCHOBE MUCNbITaHuU 8-CeKLIMOHHOro pagwartopa. TennoBble nokasarteny pagmaropos
PbC-500 obwewn BbicoTton 560 1 576 MM NPUHATLI O4UHAKOBLIMMN.

B tabnuue 1.2 npuBeaeHbl OCHOBHbIE NMokKasaTenu TunopasMepoB pagunaTopos
PBC-500 B cbope ¢ 4ncnom cekuum ot 3 40 15 C y4€TOM pasmMepoB 1 Macchl Npobok ¢
NpoKNaaok (6e3 Mmacchbl KPOHLUTEUHOB).



Tabnuua 1.1. OCHOBHbIE TEXHUYECKUE XapaKTepUCTUKN CeKLiNIA
bumetannuueckux paguaropoB «Canrexnpom bM»

5 3HauyeHna nokasareneu
HanmeHoBaHMe nokasareneu ANS paauaropos

PBC-500 PBC-300

N UX Pa3MepPHOCTb

[abapwvTHbie pasMepbl, MM. MOHTaXHas BbicoTa H,, 500 300
BbicoTa H 578 378
rnybuHa B 100 100

80
0,13

1625
0,302

6,15

anunHa £

HomMuHanbHbLIN TENMOBOW NOTOK  (uy (C YH4ETOM 3KC- 0 195
NNyaTaunoHHbIX UCMbiTaHuu), KBT ’

TennonnoTHOCTL (Mo AnNuHE cekuun), BT/Mm 2438
Mnowanb HapyHon nosepxHocTy f., M? 0,48

KoappuumeHT Tennonepenadu npv HopmanbHbIX yC- X
nosusix K., BT/(Mm2-°C |

Macca * (0e3 yuéTa maccel npodok), He bonee, Kr 2,7

20
YaenoHaa macca (0e3 ydyéta macckl NnpoboK),
He bonee, Kkr/kBT 13,85 19,4
0,23

O6bém BOAbI, N 0,178

*) Macca komnnekma u3 08yx a2/71yxux U 08yx ripoxXoOHbIX NPOBOK U Yembipéx npoknacdok
cocmasesisem okosno 350 2.

-

Tabnuua 1.2. OcHOBHbLIe noKa3arenu pagnaropos
«Canrexnpom BM» PBC-500 B cO6ope

Konnyec- | HomMuHanbHbLIN O0uas
TBO CekK- TeNnnoBsoOu Mo- anuvHa L,
LIWWA, LUT. TOK Quy, KBT MM

0,585 242 |
0,78 323 11.1
0,975 404 13.8
117 485 16 5
1.365 566 19 2
156 647 21,9
1.755 728 24,6
195 809 27.3
2145 890
2 34 971
2 535 1052
273 1132
2 925 1213

KpaTkoe 0bo3Haue-
HWe Tunopasmepa

PBC-500-3-0,585
PBC-500-4-0,78
PBC-500-5-0,975
PBC-500-6-1,17
PbC-500-7-1,365
PBC-500-8-1,56
PBC-500-9-1,755
PBC-500-10-1,95
PBC-500-11-2,145
PBEC-500-12-2,34
PBEC-500-13-2,535
PbC-500-14-2,73
PBC-500-15-2,925

Macca,
Kr, crnpas.

Qo
D

oy

32,7
35,4
38,1

15 40,8
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1.14. HomMuHanbHbIM Tennosou NoTok paguartopa Q.y, paBHbIK NPOU3BEAESHUIO
HOMUWHANBLHOrO MOTOKa CeKuun Quy (CM. Tabn. 1.1) Ha konuyecTtso cekumn N, oTnn4aeT-
CA OT dpakTu4eckoro Q npy TOM Xe KONMUYecTBe CeKLUN, T.K. 3Ha4YeHuss Qquy onpenere-
Hbl ANA NpeAcTaBUTENbHLIX TUNOPa3MEepPOB pagnaTtopos, a KO3 uumMeHT Tennonepe-
faun paguaropa 3aBUCUT OT KONMUYECTBa CeKUUN MU3-3a HECKOMbKO pas3HonN 3pPeKTUB-
HOCTU TENMOOTAAUMN CPefHNX U KPpanHUX CeKUUW, a Takke OT pacnpeaeneHus TennoHo-
cuTens no gnuHe npubopa. Metoguka ydyéTta aTux PakTopoB C MOMOLLbHO NONpaBOYHO-
ro koadduumneHTa 33 npueaeHa B 4 pasaene HacTORWUX PEeKOMeHAauUmnn.

1.15. TennoTexHn4eckmne ucnbiTaHnua NpoBeaeHb! B NadopaTopun OTONUTENbHbIX
npubopos PI'YT1 « HUUNcaHTexHnkn» (ronosHoro nHctutyta Poccumnckon depepaumm no
pa3paboTke 1 UCNbITaHUK OTONMUTENBHBIX NPUDOPOB) COrNAacHO POCCUICKOU METOoAUKE
TENNOBbLIX UCNbITaHWMK OTONUTENbHbLIX NPUOOPOB Npu TennoHocuTene soae [4] npy HOp-
ManbHbIX (HOPMaTUBHbLIX) YCNOBUAX. TEMNEpaTypHOM Hanope (pasHoCTy cpeaHeapud-
METUNYECKON TEMNEPAaTYpPb! ropaYen BOAb! B pagnaTtope n TemnepaTtypbl Bo3yxa B

ucnboiTaTenbHOU kamepe) ©=70°C, pacxone TennoHocUTens Yepes npencrasmuTenbHbiv
TMNnopasmep npubopa M;,=0,1 kric (360 kr/4) Npu ero ABWKEHUN MO CXEeME «CBEepXYy-
BHU3» K DapomeTpuueckom gasneHnn 1013,3 rfla (760 mm pT. CT.).

1.16. T'napasnuyeckne xapakrepuctuku paaguartopoB «CaHrexnpom bM» nony-
YeHbi MPY Nnogeoakax ycnosHeiM guametpom 15 1 20 mm.

[ napasnuyeckme ucnbiTaHUa npoBegeHbl cornacHo metoamke HUMMcanTexHuku
[5], no3sonsiowen onpeaenaTh 3HaYeHUs nNpmMBeaEHHBLIX KOIMMOUUMEHTOB MECTHOro
CONPOTUBNEHUSA (yy U XapaKTEPUCTUK CONPOTUBMEHUS Suy NPY HOPMAarbHbIX YCIOBUAX
(npwn pacxone Boabl 4Yepe3 npudop 0,1 kr/ic unm 360 kr/y) nocne nepuoga aKcnnyara-
LMW, B TeYEeHUE KOTOPOro KOIMMPUUMNEHTbI TPEHUA MEPHbIX Y4aCTKOB HOBbLIX CTanbHbIX
TPYD Ha NoaBoAKaxX K UCNbITbIBAEMbLIM OTOMUTENBHBIM NPUOOPamM AOCTUraroT 3Ha4YeHUn,
COOTBETCTBYIOWMNX KOSPMUUNEHTY TPEHUS CTanbHbiX TPYD C 3KBUBANEHTHOW LLEPOXO-
BaToCcTbio 0,2 MM, NPUHATOW B Ka4ecTBE pPAaCYETHOW ANSA CTanbHbIX TENNonpoBOL 0B
OTEYEeCTBEHHbLIX CUCTEM OTOrMMEeHUS.

1.17. UeHa Ha paanarTopbi A40roBopHas ¢ rmbkoun cuctemon ckuaok. Cnpasku o
LleHax MOXHO nony4utes B otaenax mapketnHra n cobita OAO «CAHTEXTTIPOM» (Tene-
doHb! ykasaHbl B N. 1.1 Hactoawmx pekomeHaaummn). OTMETUM, YTO NEPEYUCEHHbIE
BbilLe NOMOXUTErbHbIE CBOUCTBA paaunatopa «CaHtexnpoMm bM» onpepenstotr onmu-
ManbHOe COOMHOWeHue €ro YeHbl U kKayecmaea.

1.18. bumeTtannuyeckne cekumoHHble paanaTtopsl «CaHrexnpoMm bM» 3awuuye-
Hbl NAaTEHTOM Ha NpoMbiliNeHHbIA obpa3el Ne 48875 «Pagnatop» 1 nareHTOM Ha
n3obpeteHune Ne 2172901 «CekuUnoHHbIN pagunaTtop» n cepTPUNLIMpOBaHbl.

1.19. O00 «Butatepm» 1 OAO «CAHTEXIMPOM» noctrosHHO paboTtaroT Hag Cco-
BEPLLUEHCTBOBaHWEM CBOUX OTOMUTENbHbLIX NPUOOPOB N OCTaBNAKT 3a COOON NPaBo Ha
BHECEHUE U3MEHEHUN B KOHCTPYKUMIO U3gennn n TEXHOMOMMYEeCKn pernameHT Ux naro-
TOBNEeHs B Nt0Ooe Bpems 0e3 npeaBaputenbHOro yBeaoOMNEeHUs, eCn TONbKO OHWY He
MEHSAIOT OCHOBHbLIX XapakTepucTmk npoaykumun. Tak, paspaboTaHbl N roToOBATCA K OC-
BOEHUIO MPOn3BOACTBOM paanaTtopbl «CaHtexnpom bM» ¢ natpybkamu, pacnonoxex-
HbIMW BHU3Y OBYX KpamHWUX CMEXHbIX CeKuni, AN AOHHOro nogknyeHus K noasoas-
LM TennonpoBsojam.

1.20. OO0 «Butarepm» n OAO « CAHTEXMNPOM» He HeCcyT OTBETCTBEHHOCTU 33
kKakne-nubo owmbku B Katanorax, dpowlopax unn gpyrux nevarHbix Marepuanax, He
cornacoBaHHbIX C paspabortumnkamun pagunartopoB «CaHTexnpom bM» 1 HacToswwmx pe-
KOMEeHAauun.

1.21. ToeapHbin 3Hak OAO «CAHTEXITPOM» Ha nsgenusax sasoja 3aperucrpupo-

BaH.
1.22. TexHonorns uarotToeneHunsa dumetannuyeckux paguatopoe «CaHTexnpom

bM» otpaboTtaHa cneumanucramm OAO «CAHTEXITPOM» .



2. CXEMbI K 9NNIEMEHTbI CUCTEM OTOIJIEHUA

2.1. bumetannuyeckune cekumoHHblie paguatopbl «CaHtexnnpom bM» npepHa-
3HaYeHb! ANA NPUMEHEeHNAa B ABYXTPYOHbLIX N OAHOTPYDHbLIX cucTeMax OTONNeHUs 3aa-
HUW Pa3nmnM4YHOro HasHaveHus.

2.2. PapuaTtopbl MOryT NPUMEHATBCA Kak B HACOCHbLIX 1N 9NeBaTopHbLIX, TAK U B
rpaBuUTaUMOHHBIX cucTtemax otorneHus. Ha puc. 2.1 paHa cxema rpasuvTayMoHHOU
CUCTEMBI OTOMMEHUNA O4HOITAKHOIO XUMOro AomMa ¢ pagunartopamu «CaHrexnpom bM».

3apyOexHble KOTNbl OObIMHO OCHALEHbl BCTPOEHHbIM B KOXYX KOTI1a 3aKpbIThbIM
paclMpuUTenbHbIM cocyaoM. [ns noBbIlLEeHNA HAQEXHOCTU Y AONTrOBEYHOCTU CUCTEM
OTONNEHNA 3aKPbITbIW PACLUNPUTENBHBIV COCYA PEKOMEHAYETCA CTaBUTb U MPU UCNOJb-
30BaHUN OTEYECTBEHHbIX KOTNoB. O4yeBnaHO, rNpy 3TOM HAQO0OHOCTL B OTKPBLITOM pac-
LUMPUTENBHOM Dadke oTnagaer.

Puc. 2.1. Cxema rpasutaLmoHHON NPOTOYHOU CUCTEMbI OTOMNEHUA
OAHOITAKHOIo gomMa. 1 — KOTén, 2 — paclmputenbHbi 6avok; 3 - pagnaTopsl

2.3. Ha puc. 2.2. npeactaBneHbl HEKOTOPbLIE TPaaULIMOHHbLIE CXEeMbl CUCTEM OTO-
MNeHUA, B KOTOPbIX MCNONL3YHOTCH CEeKUNOHHbIE paamnaTopb!.

2.4. Pagnaropbl B NOMeELLIEeHUW YCTaHaBNMBAKTCS, KaK npaBuno, Nog OKHOM Ha
CTe€HEe WUIM Ha CTOMKax y CTeHbl (OKHa). [OdnuHa pagunaropa no BO3MOXHOCTU AOSMKHa
COCTaBnNATL HEe MeHee /5% ANuHbI CBETOBOIO NPoEMa.

[TpncoegnHeHe TennonpoBOAOB K paaunaTopamM MOXeT ObiTe C OAHOW CTOPOHbI
(O4HOCTOPOHHEE) U C NPOTUBOMONOXHbLIX CTOPOH MNpubopoB (pasHocTopoHHee). [Npwu
OA4HOCTOPOHHEM MpUcoeanHeHUn Tpyo He PEKOMEeHAYEeTCH YPEe3MEPHO YKPYNHATL pa-
avartopsbl. [103TOMY B cCUCTEMax OTONMEHUS C MCKYCCTBEHHOWN LUMPKYyNaumMen npu Konu-
YyecTBe cekunmn B pagunartopax «CaHrtexnpom bM» ©Oonee 24, a B rpasnTauMOHHBIX CUC-
Temax - bonee 12, pekoMeHAYyeTCsa NMPUMEHATbL Pa3HOCTOPOHHIOW (AvaroHanbHyHo)
CXemy npucoegunHeHns.

[lpn coeguHeHnn NnpnbopoB Ha cuenkax pPeKoOMEeHAYETCA NPUMEHATE Pa3HOCTO-

POHHIOKO CXeMy npucoegnHeHust Tennonposoaos. [Ons cuenok uenecoodbpasHo uc-
Monb3oBaTh Tennonposoabl AnametTpom 1" (He meHee %4").
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Puc. 2.2. Cxemb! CUCTEM BOASHOIO OTONNEHNS C CEKUMOHHbLIMIW pajnaTtopamu:
a — AByxTpyOHan sepTukanbHas,; 6 — oqgHoTpyOHaA BepTUKanNbHAas;
B, I — F'OPU3OHTanbHble

2.5. Ha puc. 2.3 nokasaHa cxemMa nokBapTUPHOW CUCTEMBLI OTOMMEHUS C NAvH-
TYCHOW pa3BoKou Tennonposoaos. B oTeyecTBEHHON NPaKTUKE UCMONb3YETCH Takke U
fnydyesas passojKka TennonpoBoAOB OT obwero Ans KBapTuUpbl pacrnpeaenvTensHoOro
Konnekropa.

Ana ymedHblweHna 6Gecnones-
HbIX TEennonoTepb CTOAKWM pasmMella-
OTCH BAONb BHYTPEHHUX CTEH 348HUSA,
HanpUMep, Ha NEeCTHUYHbIX KneTtkKax,
KOTOpbie NOABOAAT TENNOHOCUTENb K  ses
NOKBAPTUPHbIM pacnpenenuTesibHbIM
Konnekropam. [nAa passoaky 0ObIMHO
NCNONbL3IYKT 3aljMUIEeHHbIE OT HapyX-
HOW KOPPO3UW CTanbHble N MegHbie
TennonpoBoabl. lpumeHsoTcs Takke

f'/.

d
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. n03 NOMOAXCM
TennonpoBoAbl U3 TEPMOCTOUKUX NO-
NUMEpOoB, HanMpuMep, u3 nonunponu- °7¢33 I
NeHoBbIX KOMOUHMPOBaHHbLIX TPyO CO !I ,_
i

cTabnnunanpyrowien antoMNHUEBOW
0B0NoUKON UMK N3 MONU3TUNEHOBbIX : |
2N 10 NAUKMYCOM .
usy § noay
|
-
]

-

MeTannononumMmepHoix Tpyd. Passo-
AsLME TennonpoBoAbl, Kak npasuno,
Tennous3onMpoBaHHbie, nNpun nyvYesou
cxeme npoknaabiBaroT B WTPpobax, B
obonoykax m3 roPpmpoBaHHbLIX NOSK-
MEepPHbIX TPYyD U 3annBardT LEMEHTOM
BbICOKMX MAPOK C niiactudomnkaTtopom C
TONWWHON CNOSt LIEMEHTHOrO NOKPbI-
Tnsi He MeHee 40 MM nNo cneuuansHOW
TexHonorun. [lpy MAUMHTYCHOW MpOo-
Knagke oObiYHO WCNONb3YKTCA Cne-
LinanbHble AEKOPUPYIOLLNE MINTUHTYCb
3aBOACKOro n3roTosneHns (4aule Bce-
ro 3 NONUMEPHbIX MaTepnanos).

2.6. PerynuposaHue tennosBoro noroka pagunartopoB «CaHrexnpom BM» B cuc-
TeMax OTOMMEHUA OCyWeCTBNAETCA C NOMOLLIO MHAMBUAYANbHLIX PErYNATOPOB (pyuy-
HOIo KUK aBTOMAaTUYECKOro AencTBUsA), yCTaHaBMMBaeMblx Ha nogsoakax K npudopam.

Puc. 2.3. Cuctema oTonneHna C nnnHTYCHON
pPasBoOAKOU TENMONPOBOAOB MO KBapTUpe
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CornacHo CHuwull [6], otonuTenbHbie NPUOOPLI B XUNbIX MOMELLEHUAX AOMKHbI,
KaKk NpasBuno, OCHALLAaTbCA TepMOCTartamu, T.e. NPpU COOTBETCTBYIOWEM 0D0OCHOBaHUA

BO3MOXHO NpUMEeHeHne pyyHoun perynupyrowlen apmatypsl. OtmeTtum, yto MICH 2.01-
99 [/] Oonee XEeCTKO TPebDytoT YCTaHOBKY TEPMOCTATOB Y OTOMUTENbHLIX MPrdOopos.

[MoppobHble ceefeHUs No TepmocTarTam npusejeHs! B pasaene 3.

Mo panHHbiM OO0 «Butatepm» npu NOMHOM 3aKpPbiTUX PErynupytolien apmary-
Dbl, YCTAHOBMEHHOU Ha BepxHen ODOKOBOW noaBoAKke, OCcTaTouHas TennooTthada pagua-
Topa ¢ HOMUHanNbHLIM TEMNNOBLIM NOTOKOM OKONO 1 KBT npwn ycnoBHOM agnamMmeTpe noa-
BoAswWMX TennonposogoB 15 u 20 mm cocTtasnseT 25-45 %. 3TO ODBLACHAETCH TEM, YTO
Nno BEpXHEeW 4acTu HWKHEeW noaBOAKK ropsaunik TennoHoCuTENb nonagaeT B npubop, a
MO HKHEW YacCTy TOU Xe NOABOAKM 3aMETHO OXNaXaEHHbIA BO3BpAaLLIEeTCA B CTORK NN
passoaswmu Tennonposon. fostomy OO0 «Butatepm» pekomMeHAyeT MOHTUPOBAaTH
PEryNVPYIOWYIO apMaTypy Ha HWKHEW NOABOAKE K pagnaTopy mnv ycraHasnmeaTb 40-
NONHUTESNMBHO UMPKYNSAUMOHHBIY TOPMO3 (puc. 2.2 a). Ilpn 3ToM ocTaTtodHas TennooT-
nada ymeHollaetca 4o 4-8 %.

B coBpemMeHHOU npakTtuke OOBA3KW OTONMUTENLbHbIX npubopoB  4acTo
npeaycMarpmBaeTcsa yCcraHOBKA 3anopHOM apmaTtypbl Ha olbeux (a He Ha ofHow)
noasoakax. OObIMHO ANA 9TOW Lenu NCNOoNL3YIOTCS 3anopHble KnanaHbl C YY4ETOM TOro
(hakTa, 4TO TEPMOCTAT He SABNAETCA 3anopHoOW apmaTypoun. 1o aTom npuymHe 3anopHas
apmMmatypa MOXeT OblTb YyCTaHOBIIEHA KaK Ha HWKHeW, Tak W Ha BepxHew noasoake
(nepen tepmocrtaTtoM no xoay tennoHocutens). Ocobo nog4epkHEM, 4YTO yCTaHOBKA
nodou 3anopHoO-perynupyrolien apmartypbl Ha 3aMmblKalOWMX ydvacTKax B
OOHOTPYOHBLIX CUCTEMaxX OTOMNfIeHUS Kame20pu4Yecku He aoonyckaemcs. [ns
OTKNO4YEHNA paanaTopa be3 cnmea BOAbl U3 HEr0 AOCTATOYHO 3aKPbiTb 3aMOPHbIU KpaH
TOSIbKO Ha HWXHEeWU noasoake.

[1pn yCcTaHOBKE TepmocTara Ha ropuv3oHTaribHoM NPoToO4YHOU BETBU (pUcC. 2.2 2)
cneayer yduTbiBaTh, YTO CyMMapHasi TennoBas Harpyska Ha BETBb He A0SfMKHA NpeBbi-
Larts S KBT.

2.7. B cnyyae pa3mMelleHmsi TepMoCTaToB B HUWAX ANst OTONUTENbHbIX NPndopoB
N NepEKpLITUA UX AeKopaTUBHbLIMK 3KpaHamMu UMM 3aHaBeckamm HeobxoanMo npeny-
CMOTPETL YCTAHOBKY TEPMOCTaTUYECKOU rONTIOBKU C BbIHOCHbBIM AAaTYMKOM.

2.8. ina HopMmanbHOW paboTbl CUCTEMBLI OTOMNMEHNA CTOAKU AOMKHbI ObiTb OCHAa-
LLIeHbl HEODOXoAMMOW 3anopHO-PEryNnpyoLLLIEn apMaTypon, odbecneumnBaroLen pacyeT-
Hble pacxofbl TEMNOHOCUTENA MO CTOAKaAM W CNYCK BOAb!I U3 HUX NPU HEOOXO4NMOCTW.
Ons atux uenen moryt ObiTb MCMONbL30BaHbI, HaANpUMep, 3anopHbie BEHTUNWM  Tuna
«lLItpémakc» wn BanadcnpoBouHbie BeHTUNKN Tuna «LLTpémakc-M» doupmet «FEPL] Ap-
MaTypeH» Unm nx aHanoru.

Ecnu 3arpasHeHnsa B TensnoHocuTene npesbiwaT HopMbl PO 34.20.501-95, 10O
ANa obecneveHWa HopmManobHOW PaboThbl TEPMOCTATOB WU perynmpytollen apmMmaTtypbl He-

0OX0AMMO OCHALLIAaTb CUCTEMY OTOMNEHUS DUNbTPaMK, B TOM YUCHE Y MOCTOAKOBLIMM.
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3. TMOPABITMYECKUN PACYET

3.1. Tnppasnuyeckn pacyér npPoBOAUTCSH MO CyWeCTBYHOWMM METOAUKaM C
NPUMEHEHNEM OCHOBHbIX PaCYETHbIX 33BUCUMOCTEV, WU3NOXEHHbIX B CcneunanbHou
CripaBoOYHO-UHPOPMaLIMOHHON nuTepaTtype [6] n [8], ¢ y4éTOoM AaHHbIX, NpuBeaEHHbIX B
HaCTOALLMX pPeKoMeHaaunsax.

[Mpy rngpasnMyeckoM pacyéTe TENNOonpPoOBOAOB MNoTeEPU AasreHnus Ha TpeHue um
npeogoneHne MeCTHbIX CONPOTUBNEHUN CnefyeT onpeaensaTb No METOAY «XapaKTepw-
CTUK COMPOTUBIEHUSA»

AP =S - M’ (3.1)
NN NO METOAY «yAenNbHbIX MMHENHbLIX NOTEPL AaBNEHUA»
AP=R-L+/Z (3.2)

roe
AP - notepu aasneHnst Ha TpeHune n npeocaonexHne MecTHbIX conpotTusnenrnn, la;

S=A { - xapakTepucTvKa COnpoTUBEHUS Y4acTKa TennonpoBOAOB, paBHas norepe

AaBneHusi B HEM npw pacxoae Tennorocutens 1 kr/c, Ma/(kr/c)?
A - yhenbHOe CKOPOCTHOE AaBrieHMe B TENNONpOoBOAax Npu pacxoae TennoHoCu-
Tens 1 kr/c , MNal(kr/c)* (NPUHMMEETCS MO NPUNOKEHNIO 1);

'= [(A/d, ) -L+3¢] - npuvBeaéHHbIn KOSHDULMEHT CONPOTUBNEHUS PACCHUTHI-

BaAeMoro y4yacrka Tennonposoaa;

A - KOSIQPPUUMEHT TPEHUS;

dew - BHYTPEHHUU AMaMeTp Tennonposoaa, M;

L - AnuHa paccuntbiBaeMoro ydacTtka Tennonposoaa, m;

2C -~ cymma KoadpdPuLmeHToB MECTHbIX CONPOTUBIEHUU Ha PaCCYUTLIBAEMOM y4a-
CTKE CeTU;

M - maccHbi pacxon TennoHOCUTENSs, Kr/c,

R - yaenbHas nuHenHas notepa aasneHna Ha 1 m TpyOel, Na/m;

Z - MeCTHble NoTepu AaBneHunsa Ha ydyacTke, [1a .

3.2. B Tabn. 3.1 npuBeaeHb! rmapaBnuyeckmue xapakTepucTuKu pagunaTopos
«CaHnTtexnpom bM» npy HopmaTUBHOM pacxoge ropsiden sodbt 4epe3d npndop Mq,= 0,1
Kr/C (360 Kkr/4), xapakTepHoOM ANA O4HOTPYOHbBIX CUCTEM OTOMMEHUSI NPU NPOXOAE BCEW
BOAb! Yepes npubop, n npu pacxoae 0,017 kr/c (60 kr/4), xapakTepHomMm ans aByxTpyoO-
HbIX CUCTEM OTOMMEeHUA 1 oAHOTPYDOHBIX C 3aMblKaloWmMM y4acTKOM U TEPMOCTaTOM Ha
noasoake. [lpu HeobxogmumocTu aaHHbie Tabnuubl 3.1 MoryT ObiTb MHTEPMONUPOBAaHbI
ONA ApYyrx pacxonos tennoHocuTens. [ ngpaBnuueckme XxapakrepucTtmkm paguaTtopos
PBC-300 1 PBC-500 npakruyeckn cosnagarorT.

3.3. Ina py4HOro perynmpoBaHvsa TENNOBOMO MOTOKa pagvaTtopoB UCNONb3YIOT
KpaHbl OBOVHOW PEerynmupoBKW, Kpadbi perynupyioume npoxogHoeie v gp. no TOCT
10944-97, «kpadbl ana pydHon perynuposkn ounpM «I'EPL ApmaTtypen» (ABCTpus),
«dandoce» (danus), «Koman» (Ppadumsa), «OseHTpon», «Xammanep», «XOHEBENN»
(r'epmannsg), RBM (UTtanunsa) n gp.

3.4. [Ina aBTOMaTU4ECKOro perynnpoBaHnsa B ABYXTPYOHbLIX HACOCHbIX CUCTeMax
OTONMNEHUR MOXHO pekoMeHAoBaTh Tepmoperynatopbl (tepmoctatbl) « EPLU-TS-90-V»
C npucoepunHnTEnbHbIMK pasmepammn 3/8" n 1/2" (copnaparowne ana odonx pasmepos
rnapaBNuUyYecKme xapaxktepuctuku npeacrtasneHsl Ha puc. 3.1), RTD-N dovpmbl «[dan-
doce» (em. puc. 3.2, a), A, RF u AZ pupmbl «OBeHTpON» w1 Ap.

[na wunpoko ncnonb3dyembix B Poccum oaHOTPYOHbLIX CUCTEM OTONMEHUS MOXHO
DEKOMEHAOBAaTb CcrneunanbHbie TEPMOCTaTbl YMEHbLLIEHHOro rMapaBnn4eckoro conpo-
TuenerHusa RTD-G (puc. 3.2, 0), «TEPU-TS-E» (cMm. puc. 3.3), mapkn M pupmbl «OBen-
Tpon» (puc. 3.4), n TepmMocTaThl YCNOBHLIM gamMmeTpom 20 MM dUnpMbl «Xanmanep».
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HaknoHHble nuuum (1,2,3...) Ha gnarpammax puc. 3.1 1 3.2 (a) nokasbiBaloT [gua-
NasoHb! NpeaBapuTenbHOW HacTPOWKM knanaHa perynsatopa B pexume 2K (2°C). Ha-
cTpovka Ha pexum 2K o3HayaeT, 4TO TepMOCTaT 4acTU4YHO MPUKPLIT KU B cnydae npe-
BbILLIEHWA 3a4aHHOW TemnepaTypbl BO3ayxa B otannusaemMom nomewyeHunn Ha 2K (2°C),
OH NepeKkpbiBaeT ABMKEHWE BOZbl B NOABOAAUIEM Tennonposoae. ITo obwenpuHaToe
B €BPOMNENCKON NpakTuke ycnoBue HacTpOWKU TepMOCTaToB MO3BONsEeT noTpedbutento
He TONbKO CHMXaTb TemnepaTypy BO3ayXa B MNOMELLEHNN, HO U NO €ro XenaHWIo €€ no-
Bbilartk. B paae cnyyaes Bepérca bonee touHaa HacTpovka Ha 1K (1°C), a nHoraa ao-
nyckaeTtca HacTpovika Ha 3K (3°C). O4eBnaHO, Npy NONHOCTLKY OTKPLITOM Kilanade rma-
paBnUYeckoe conpoTusneHne Tepmoctarta Oyaer 3ameTHO MeHblwe. Hanpumep, Ha
puc. 3.1 NUHUA «MakcumMansHOro NoAbEMAa» LTOKa TepmMocTaTa Npu pexume HacTPoOu-
K Ha 2K nokasbiBaeT cylwlecTtseHHO Donbliee 3HadYeHune nepenaga aBfieHns npy ToM
XEe pacxoae BOAbl, YEM NUHWA, XapakTepuayroulasa «MakcumarnbHOe OTKPbITUE» TepMO-
crTata.

Ha puc. 3.3 HaknoHHbie NMUHUK XapakTepusyroT rMapasnuyeckne xapakrepucTkn
TepmoctaToB «[EPU-TS-E» gna ogHOTPYDOHbBIX CUCTEM OTOMMNEHUA NpU HacTPoOUKe Ha
pexunmbl 1K, 2K nnn 3K, a takKke npum nonHOCTBIO OTKPbITOM KnanaHe. OTMeTUM, 4To
rmapasnuyeckue xapakrepuctukn Tepmoctatos «I EPL-TS-E» kak npambix, Tak y yrno-
BbIX NPV YCTAHOBKE HAa NOABOAKaX YCNOBHbIM gnameTpom 15, 20 n 25 MM npakTnyecku
coBnagaroT.

[MpeacraeneHHble Ha pyC. 3.2 (0) HAaKNOHHbIE NUHUKU XaPaKTEPU3YIOT rMapasnu-
YECKUE XapakTepUCTUKM TEPMOCTartoB Ana oAHOTPYOHbIXx cuctem otonnerus RTD-G
bupmbi «landoce» npu ycTaHOBKE Ha NoABOAKAX C YCNOBHbIM agnameTpoM 15, 20 n 25
MM B pexume HacTponkm Ha 2K (2°C).

B oaHOTPYOHbIX cucTeMax LuenecoobpasHo npuMeHsaTb TPEXXOAOBbLIE Tep-
MoOCTaTbi, obecneuusaiowme yAOOHbIE MNOAKNHOYEHUE K nNpubopy M MOHTaX 3a-
MbiKarowlero ydacrtka. Cpegn Havbonee MHTepeCHbIX TePMOCTaToB 3TOr0 TUNa Bbife-
natotca Tpéxxogosown BeHTUNb «CALIS-TS» dupmer «TEPLL» (cMm. puc. 3.5), a Takke
Tpéxxonosbie TepmocTathl dupM «EPL», «OBeHTpON» 1 Ap., Y KOTOPbIX OCU TEPMO-
CTaTUYECKUX FTONOBOK NEepneHanKynapHbl NMAOCKOCTU CTeHbl. OTMETUM, YTO ruapasnn-
YeCKne XapakTepucTukn paamaTopHbIX y3roB C TPEXXOAOBLIMK TEPMOCTaTaMn onpeae-
NAOT nepenan AasneHnin Mexay noaBoaAawMM 1M obpaTHbIiM NaTpybkamm y 3amblKato-
LLlero y4acTka, 3aBUCAT OT HAcTPOUKK Ha KOIMMDUUMEHT 3aTeKaHUa, pacxoaa TennoHo-
CUTENSA B CTOAKE U OT rapaBnmndeCKux XxapakTrepucTuk oTonutenbHbIX Npubopos.

Ha puc. 3.1, 3.3 1 3.5 Ha nepece4yeHnn KpuBbIX, XapakTepuayrLnx 3aBUCUMOCTb
rMAPaBr4ecKoro ConpoTUBNEHUS TEPMOCTaATOB OT pacxopaa BOAbl C nuHuen AP=1
0ap=100 klla ykasaHb! 3HaueHWs PacxopHbIX KO3PPULMEHTOB K, [(M3/q)-6ap'”2]. [ns
OAHOTPYDHBIX CUCTEM OTONNEHWUA MOIYT NPUMEHATLCA TepmocTaTthi C K, 2 1,2

[TyHKTUPHBIMK NUHWAMKM HA pUC. 3.2 (a) NOKa3aHo, NPU Kaknx pacxofax BOAb! K-
BMBaneHTHbIM yposeHb wyma tepMoctatoB RTD-N He gocturaeT 25 unu 30 ab. O0biy-
HO 3TOT YPOBEHb LLyMa He nNpeBbILLaeTCs, eCnn CKOPOCTL BOALI B NOABOAKaX He Donee
0,6-0,8 m/c, a nepenap aaBneHWs Ha TepMocTaTe He npesbiwaeT 1,5-3 M BOA. CT.

[JOHHOE noaknyeHne paamaTtopoB MOXHO OCYLLECTBUTL C MOMOLLbIO cneLans-
HOW FapHUTYpPbl, NOCTaBNsAEeMON U3roTOBUTENAMU TEPMOCTATOB, KaK A4Nd TPaguLMOHHO-
ro BoKoOBOro NOAKNKYEHUA, TaK U 04HOY3IIOBOIro Yepes HKHIOK DOKOBYHO NMPOOKY.

[NoppobHble cBeaeHna 00 3TUX TepMocTaTax M NPUCOEANHUTENBHOW rapHUTYpPe
MOXHO MONYYUTL B MNpeAcTaBMTENbCTBaX COOTBETCTBYHOWMX hupm B Mockee: AO
«EPL] ApmatypeH» - Ten. (495) 482-39-18;, AO «[aHdocc» - Ten. (495)792-57-57,;
«OBeHTpon» (495) 916-11-63 unn B DOD «Butatepm» (HoOmMepa TeneOoHOB yKa3aHbl Ha
CTP. 2 HaCTOSILLINX pekoMeHaaunn).

3.5. B tabn. 3.2 npuBeaeHbl KOIPPULNEHTBI MECTHONO CONPOTUBNEHNUSA NOJTHO-
CTbIO OTKPbITbIX BEeHTUNen ans pydHon perynuposkn RBM (Utanusa) n tepmocraros
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RBM, onpepenénHblie B naboparopun otonutensHbix nputopos HUWcaHTexHukn npu
Temneparype soabl 60-80°C. Mpu Temneparype Bogbl 20-30°C ruapaBnuyeckue xapak-
TEePUCTUKI BO3pacTarT B cpeaHeM Ha 5%.

3.6. 3HayeHnsa yaenbHbIX CKOPOCTHBLIX AaBNEHWA U NPUBEAEHHLIX KO3IDDUUMNEH-
TOB MAPaBNMYECKOro TpeHust 4058 CTasbHbIX TEMNMONPOBOAOB CUCTEM OTONNEHMUA Mpu-
HUMAKTCA MO NpUNOXeHUo 1. I napaBnUyecKkme XxapakrepmucTukm MeaHbix TennonpoBo-
A,08B NPpUHUMAaKTCA No Auarpamme B NPUNOXKeHUU 2.

3.7. TvgpaBnuyeckne xapakTepucTuku KOMOWHMPOBaHHLIX NONMNPONUNEHOBbLIX
TPYO TMNa «dPysmotepm LWTabu» n metannononumepHbix Tpyo «Kutek» mmerotcs B
OO0 «Butatepm», a Takke B OO0 «MexpervoHanbHas komnanma» [Ten. (495) 105-
05-66] n B Toprosom aome «I'eHta-Mocksay [Ten. (495) 780-50-55]. [JaHHbie no Tpy-
bam Tuna «Pysnorepm LTabn» npuseaeHsl Takke 8 TP 125-02.

3.8. 3Hauenust KO3(PPUUNEHTOB MECTHOIO COMPOTUBMEHUS KOHCTPYKTUBHbBIX
ONEeMEHTOB CUCTEM BOAAHOro OoToNNeHUsa npuHuMaroTcs no «CnpaBOYHUKY NPOEKTU-
poswmka», 4. 1 «OtonneHue» [8].

3.9. TnapaBnuyeckme xapakTepucTukm oTonnTensLHoro npnbopa n noaBoaALLUX
TENNONPOBOAOB C PEerynupyrolen apmarypou B o4HOTPYDOHbIX cUCTeMax OTONNeHust C
3aMblKaloWmMMM yqacTkamut  onpeaenstoT Ko3EUUMEHT 3aTekaHus Qnp, Xapakrepu-
3yHOLL{MA A0 TENNOHOCUTENS, Npoxoasulero Yepes npmnbop, or obllero ero pacxoaa B
NOABOAKE K paguaTtopHOMy y3ny. Taknm obpa3oM, B 0gHOTPYOHbIX cUcTemax OTonne-
HUA pacxopg Bogbl yepes Npuodop My, Kr/c, onpeaenseTcas 3aBUCUMOCTbIO

an = an ' MCT ; (33)

rAe Qnp - KO DOUUMEHT 3aTekaHna Boabl B npubdop;
Mcr - MaCCHbIM pacxog TENNOHOCUTENSA NO CTOAKY O4HOTPYOHON CUCTEMbI OTOMMNEHUS
npy OAHOCTOPOHHEM MOAKKOYEHUM PaaNaTOPHOro y3na, Kr/c.

3.10. 3Hauyerna koahpuUNEeHTOB 3aTtekaHnsa an, AN paguaTopoB «CaHTexnNpom
BM» npu moHTaxxHoU BbicoTe 500 1 300 MM 1 pasnuyHbIX covyeTaHnax amameTpos Tpyo
CTOSKOB (dcr), CMELLEHHbBIX 3aMblKaIoLMX y4acTKoB (dsy) 1 MoABOASLLIVX TEMMNONMPOBOAOB
(dn) Y3NOB npucoeanHeHNs pagnaTopoB B OQHOTPYOHbIX cucTtemMax otonneHus rnpu yc-
TaHOBKEe Ha nogBojkax TepMocCcTaToB nNpeacrasneHsl B Tabnuue 3.3.

3HayeHna KOAPOULMEHTOB 3aTeKaHNa NPy yCTaHOBKE TEPMOCTaToB onpeaene-
Hbl cornacHo EN 215 npu Hactpowke mnx Ha pexium 2K (2°C). OueBmaHO, Npy TakoMm Me-
TOAE onpegeneHus KoadguuneHTa 3datekaHus noTpebHaa nnowaab NOBEPXHOCTUN Ha-
rpeBa oTonuTensHOro npubopa oyaer donblie, Yem npu pacyérte, UCXoAs 13 rapas-
NINYECKUNX XapakTepUCTUK NOMHOCTLH) OTKPLITOrO KnanaHa, xapakrepHoro Ans OTe4YecT-
BEHHOW TPAaKTUKN UHXEHEPHbBIX PacyEToB B CryyYae NpuMeHeHUs ODbIYHBbIX KpaHoB W
BEHTUNEWN,

3.11. MMpon3soaNTENBLHOCTL HACOCOB AN CUCTEM OTONMEHUS, 3anoNHAEMbIX aH-
TUPPU3OM, Heobxoammo yeennumeaTtb Ha 10-12%, a ux Hanop Ha 50-60%.
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Tabnuua 3.1. YcpengHEHHbIe rmapaBriyecKmue XxapakTepmncTuKu
bumetannunueckux pagunaropos PbC-300 n PBC-500

KoadhdbnumeHT MeCcTHOoro
conpoTusneduna ¢ npu

XapakrepucTuka conpo-
TuBnenns S:-10°
yCIOBHOM AnameTpe Ma/(kr/c)?, npu YCNOBHOM

NOABOA OK anameTpe noABoA oK

[Tpu M= 360 kr/u (0,1 kr/c

o

«CHWU3Y-
sepo
«CHN3y-

Flpyn M,,= 60 kr/4 (0,017 xr/c
Coepxy-
BHU3» W 3

«CHU3Y-
4 n Bonee
«CHU3y- 5 un 6onee
BHU3»

Tabnuua 3.2. YcpeaHEéHHbie KO3 PMUNEHTbI MECTHOrO CONpPoTUBNEHUA
BeHTUNnen RBM ona pyuyHoro n asBrtomaruueckoro perynmpoBaHuvs

Cxema KonunyecTt-
ABWKEHNs | BO cekuuu

TennoOHO- B pagua-
cutTens TOpE

2 3,43
2 3,15
2

5
3
s

1,56
1.44

1,32

3,29 1,48

| I |

KoathpuymeHTbl mecTHOro conpotmnanexns ¢

BerHTunu gna py4Horo perynu- [Tpambie BeHTunu ANs
DOBAHMA NONHOCTLIO OTKPbITbLIE aBTOMaTU4YeCcKoro perynuposanmns

HacTpouka Ha pexum 2K [TonHoe
OTKpbIiTUE Ha 0,44 mm OTKDbITHNE

6 200 S0
650 120

YCNOBHbIA
AnameTp,
MM

npaAMble

28

IE

YIrNOBbIE

Tabnuua 3.3. YcpeaHEéHHbIe 3HAYEHUA KOIPPULNEHTOB 3aTEeKaHUA Oy
OAHOCTOPOHHUX Y3MNOB O4HOTPYOHbLIX CUCTEM BOASHOIO OTOMNMEHUSA C

paanatopamun «Canrexnpom BM» ¢ moHTaxXxHOU BbicOTOU S00 1 300 Mm

3HaveHus a,, Npy CoMeTaHUM
Tun perynupyiouen AnameTpos TpyO paanaTtopHoro ysna
apMaTypbl d..x d, xd, (mm

15x15x15 20x15x15
0,24 0,195

20x15x20
0,265

Tepmoctar RTD-G hupmbr
«JaHdocey

Tepmocrar «[ EPL-TS-E» donpmbl
«EPLL ApmarypeH»

0,25 0,2 0,252

0,245
0,253

Tepmocrar «M» dupmbl «OBEeHTPON» 0,23 0,19

Tepmocrar pupmbl «Xanmanep»
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Puc. 3.1. M'ngpasnuyeckue xapakrepuctuku tepmocraros «EPL-TS-90-V»
C npucoeauHuTenoHbiMu pasmepamu 3/8" n 1/2" ¢ HacTponkoun Ha pexum 2K (2°C)
U MPU CHATON TEPMOCTATUHECKOU ronoske (Npw NONHOM OTKPLITUM BEHTUNA)
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Puc. 3.2. M'mppasnnyeckue xapakTepucTuku Tepmoctaros «JaHdhoce»:
a— RTD-N 15 npu pa3nnyHbIX yYPOBHAX MOHTa)KHOW HACTPOWKK KnanaHa
ANS ABYXTPYOHbIX CUCTEM OTONNEeHUs ¢ nogsoakamn d, 15 mm:

0 — RTD-G anga rpaButayyOHHbLIX U HACOCHbLIX OAHOTPYOHbLIX
CUCTEeM OTOrMnneHnsa ¢ nogsogkamm d, 15, 20 n 25 mm
(Npu HacTpouke Ha pexum 2K)
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Puc. 3.3. [vgpasnuueckme xapakrepmcTmkm TepmMoCcTaToB
«TEPLI-TS-E» npu pasnuyHbix pexmmax HacTpOnKn

[IlpumevaHme Kk anarpamme. CTpernkamMmn ykasaHbi NpenenbHble 3Ha4YeHUs nepe-
naga gasnenus (0,2 6ap), npn KOTOPOM ypOBEHb 3BYKOBOro AaBfneHUsl He npesbillaeT

25 nb (A).
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Puc. 3.4. N'mapaBnuyeckne xapakTepucTuku TepmMocTaros cepmm «M»

pypmbl «OBEHTPONY MPU Pa3NUYHbLIX PEXNMAX HaCTPOMKU
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No 3axa3a 3ATCKAHIA Uy COCTOSHHUC
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KJIanaH K OTOIIHT.
npuOOpY 3aKPHIT

HacTpoiika Ha
pexum 2K

-

Hacrpoiika Ha
pexxuMm 3K

= N, E
:

p Knanas OTKpeIT

Puc. 3.5. ngpasnuyeckue xapakrepucrtmku tepmocrartos « EPL» ¢ knanaHom
CALIS-TS, cooTseTtcTByiowne k03I PULMEHTbI 3aTeKaHnsa rnNpu pasnnyHbiX CTENeHAX
OTKPbITUS KnanaHa un 3HadueHus pacxoaHbix KO3 dpuumeHToB Ky
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4. TEMNOBOU PACYET

4.1. Tennosow pacuyé€T NPoBOAUTCSH NO CYLLECTBYIOWUM METOAUKEM C MNPpUMEHe-
HUEM OCHOBHbIX PACUYETHbIX 3aBUCUMOCTEWN, M3NOXEHHLIX B CreuuansHON CrnpaBoOYHO-
nHpopmaumoHHoU nurepartype (6] u [8], C y4€TOM AaHHbIX, NPUBEAEHHLIX B HACTOALLMX
peKoMeHaaLmnsX.

4.2. CornacHo 1abn. 1 npunoxenuna 12 CHull 2.04.05-91* [6] npn HaxoxpeHu
obwero pacxona BoAbl B CUCTEME OTOMMNEHUS €€ pacxon, onpeaenéHHbii nucxoas wm3
O0WMX TennonoTepb 34aHNsA, YBENMYMBAETCH NPONoOpUMOHAansHO nNonpaBoYHbIM KO3M-

buumeHTam. MNepBbit U3 HUX B 3@BUCUT OT HOMEHKNAaTYpPHOro Liara paguaropa v npu-
HUMaeTCHa B 3aBMCUMOCTU OT MoAenu pagunartopa no tadn. 4.1, a BTOpoun - 32 — OT AOnn

yBENUYEHUA TEennonoTepb Yepes3 3apafuatopHbii YH4acTOK U NPUHUMAETCH B 3aBUCK-

MOCTW OT TUNa HapPY>XHOro orpaxkaeHua Takke no tadn. 4.1,

YBenuyeHue TEMONoTeEPb Yepes 3apaamnaTtopHbie y4acTKy HapYXHbIX orpaxje-
HUW He TpebyeT yBenuuyeHns nnowaau ternnonepesarolen noBepxHOCTN N, COOTBETCT-
BEHHO, HOPMAaTMBHOIO TEMMOBOro NOToKa npu noadope paanaropa, rNoOCKOMbKY Tenno-
BOW MOTOK OT Npubopa Bo3pacrTaeT NpakTU4YeCkn Ha CTOMNLKO Xe, Ha CKOMNbKO BO3pacTa-
0T TennonoTepu.

Npn BBEASHUM NONPABOYHbLIX KOIPPUUMEHTOB B1 1 2 HA obwimnKn pacxoq Tenno-
HOCUTENA B CUCTEME OTOMNEHUA MOXHO B NepBoM NpubnmKxeHnn He yunTbiBaTh L,0M0N-
HUTESbHBIN pacxo TENMOHOCUTENS MO CTOAKaM WY BETBSIM K paguaropam, nonaras,
4YTO C AONYCTUMOW AnNSA NPAaKTUYECKUX pacyéToB NOrpeLllHOCTLIO yBEeNnYeHue pacxoaa
No BCEM CTOSKaM (BETBSIM) NPONOPLUNOHANBHO NX HArpy3kam.

Tabnuua 4.1. 3HaveHunn koacdpduuneHToB 1 n B

Y HapyxHon | Y Hapy»XHOro
CTEHb! OCTEeKNEHUS

PBC — 300 1.02 1.07
S0 500

4.3. Tennosou NoTok pagunaTtopa Q, Br, npu ycnosusx, oTrnvYHbIX OT HOPManb-
HbIX (HOPMUPOBAaHHbLIX), onpegenseTca no opmMmyne

Q = Quy - (0/70)'*"-C (Mnp/0,1)™ b B3-p= Quy -@1-P2-b-Ba-p =
= Ky - 70-F- @1 902-b- B3 p, (4.1)

Moaenb
paguaropa

rne

Q,y - HOMUHanNbHLIN TEMNOBOWN NOTOK paauaropa NPU HOpManbHbLIX YCNOBUAX, paB-
HbIN NPON3BEAEHUIO HOMWMHANBHOrO TEMNMOBOro NOTOKA, NPMXOAALLEroCa Ha OfHY CEK-
UMO Guy (CM. TAbN. 1.1), Ha konuyecTso cexuyun B npudope N, BT (npu konuyecrTee cex-
uui B npudope ot 3 4o 15 wr. aHaveHuns Quy npueegeHsl B Tabn. 1.2);

® - dakTnyeckun TemnepaTypHbin Hanop, °C, onpeaensieMsi no dopmyne

ta + tx At
_tn::tH- P

2 2

G =

- th (4.2)
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3fech

ty ¥ty - COOTBETCTBEHHO Ha4anbHas 1 KoHe4YHas TeMneparypbi TennoHocuTens (Ha
BXOAE W BbIXxoAe) B oTonuTensHOM npubope, °C;

tn - pacuyéTHaa TemnepaTtypa nomMelleHna, npuHMMaemMas paBHou PacyeTHOW TeM-
nepartype Bo3ayxa B oTannvmsaemom nomeweHmm t, °C;

Atnp - Nepenan Temnepatyp TenNOHOCUTENA MEXAY BXOAOM U BbIXOAOM OTONUTENb-
Horo npwuodopa, °C;

70 - HOPMUPOBAaHHbLIV TemnepaTypHbi Hanop, °C:

C - NonpaBoOudHbIN KOIPPUMUMEHT, C NOMOLLBIO KOTOPOro YUYMUTLIBAETCA BRAUAHUE
CXEMbl ABMKEHUA TEMNNMOHOCUTENS Ha TEMNNOBOWU MNOTOK 1 KO3IPMUUNEHT Tennonepeaaym
npndopa npu HOPMUPOBAHHbLIX TemMnepaTypHOM Hanope, pacxoae TennoHOCUTEnNs w
arMmocepHoOM aasnexHun (NpUuHMMaeTca No 1adn. 4.2);

N1 mMm - SMNMUPUYECKME NOKa3aTenyn CTeneHn COOTBETCTBEHHO MNMpU OTHOCUTESNbHbIX
TemMnepaTtypHOM Hanope u pacxoge rennoHocuTensa (NpuHUMaroTesa no 1ad. 4.2);

Mnp - pakTU4eckmim MacCcHbIN pacxoa TENOHOCUTENS Yepes OTONMUTENbHbIV Nprbop,
Kr/C:

0,1 - HOPMUPOBAHHLIA MACCHbLIK pacxon TeNnNOHOCUTENS Yepe3 OTOMNUTENbHbIV
npunbop, Kr/c;

b - 0Oe3pasMepHbi NONPaBOYHbI KO3 PUUNEHT Ha pacyéTHoe aTMocdepHoe
AasnexHve (npuHruMaeTcsa no t1adn. 4.3);

B3 — Oe3pasMepHbiv NONPaBOYHLIN KOIPRMPULIMEHT, XapaKkTepun3ayoLnin 3aBUCUMOCTL
Tennonepefayun pagunaropa OT KonuvecTea Cekuu B HEM npu Nodbix CXxemax asBuKe-
HUA TennoHocuTens (rnpuHumaeTcs no t1adn. 4.4);

D - 6e3pasMepHbiv NONPaBOYHbIA KO3 DULIMEHT, C MOMOLLBLIO KOTOPOro y4YUTbhIBaET-
cs cneunduka 3aBUCUMOCTU TEMMOBOrO NOTOKa U KO3 pULUmMeHTa Tennonepenaym pa-
amartopa OT KOMUYEeCTBa CeKUU B HEM NMpu ABWKEHUWN TEeNNOHOCUTENSA NO CXEME «CHU-
3y-BBEPX» (MpuHMMaeTca no 1adn. 4.5), npn OBWKEHUN TENNOHOCUTENS MO CXxemam
«CBEPXY-BHU3» U «CHU3Y-BHU3» p=1;

@1 = (O/70)' ™" - HeapaszMepHbI NONPaABOYHBIA KOIMPULMEHT, C NOMOLL|bIO KOTOPOTO
VUUTBLIBAETCA WM3MEHEHME TENNOBOro NOTOKa OTONUTENbHbLIX NPUOOPOB NPU OTNUYUK
DAcCYETHOro TeMneparypHoOro Hanopa OT HOopManbHOro (nNpvHuMmaetcs nNo T1ad. 4.6 u
4.7);

P2 = ¢(Mpp/0,1)" - Be3pazmepHbi NONPABOYHLIN KOIMDULIMEHT, C NMOMOLLLIO KOTO-
DOr0 y4YnUTbIBAETCA WM3IMEHEeHWE TennoBOro noToka oTonuTensHoro npudopa npun oTnu-
YUM PAaCY€THOrO MaccHOro pacxoga TEenMoOHOCUTENA OT HOPMAaNbLHOro € Y4ETOM CXEeMbl
OBWKEHUS TennoHocuTens (NpuHMMaeTcs no Tadbn. 4.8);

Kiy — KO3(PUUMEHT Tennonepeaadn paguaropa npyu HopManbHbIX YCNoBMUax, on-
pegensemMbivi NoO popmyne

Ouy
F-70

F — nnowaab HapyXHOW TENNoOTAaWEN NOBEPXHOCTN paamaTopa, pasHas npous-
BeAeHUIO Nnowaan NoBepXHOCTU Harpesa oaHow cekuuum fc, (npuHumaeTcs no tadn.
1.1) Ha KONWMYECTBO cekumin B npubope N, M*.

4.4. KoacdduumeHT Tennonepeaayum paauatopa K, Bt/(m* - °C), npu ycnosusix,
OTNNYHBbIX OT HOPManbHbLIX, oNpeaenseTca No gopmMmyne

Kuy = - Bt/(M*-°C) |, (4.3)

K=Ky (O/70)"C-(Mp/0,1)™ b - By p=Ky (O/70)™ 02 b Bz p.  (4.4)

4.5. CornacHo pesynbTatam TennoBbiX UCNbITAHUWA pasnnyHbiX obpasyos pa-
nnaropos «Cadtexnpom bM» 3HauyeHus nokasarenewn crenedu n u m v Koaddpuymen-

Ta € 3aBUCAT HE TOMbKO OT UCCNE0BaHHbIX 4Nana3soHoB nameHeHns © n My, Ho Tarke
OT ANWHbLI Npubopa. [ina ynpoweHna NMHXEeHEPHbIX pacyéTos 6e3 BHEeCEeHUs 3amMeTHOM
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NOrPELLHOCTN 3Ha4YeHUs 3TUX NoKasaTeneu, No BO3MOXHOCTW, Obinu ycpeaHeHbl ANS
yKasaHHbix B Tabn. 4.2 npegenos 3HadeHun Mn. Tlpyn aBvxeHun Boabt B npubope no
CXeMe «CHU3Yy—BBEPX» B X0Ae uccnenosaHust ObINo yCTaHOBNEHO, YTO TeNNOHOCUTENb
LBWKETCA NO 3TOUN CXEME MULLb MO OJHON- ABYM Cekuymam, Dnmkaninm K noABOARLLINM
OOKOBbIM TennonpoBodaMm, a no ocTanbHbIM MO CXeMe «CBEPXY-BHU3», NPUYEM C 3a-
METHO MEeHbLUMM PacxoaoM TEennoHOCUTENA U, Kak CneacTeBue, C MeHbllen cpeaHeu
TeMnepartypon BOAbl. Takoe pacnpepenerHne NOTOKOB TEennoHOCUTEnNns NPUBOAUT K

Oonbwen 3hPeKTUBHOCTU B pasuaTopax ¢ MeHbllen anuHowu. Ona ydérta 3Toro ob-

CTOATENLCTBA CNEAYET YUUTbIBATL MONPaBOYHbIM KOIPDULMEHT p, npuBeféHHbIK B

Tadn. 4.5.
4.6. NonesHbi TENNOBOU NOTOK TENSONPOBOAOB NPUHUMAEETCA O0bIMHO PaBHbIM
90% ot obwen TennootTaaun Tpyd Npu NPOKnagke ux y HapyXHbiX CTeH U 4OCTUraeT

100% npu pacnonoXeHun CToaKOB y BepTUKanbHbIX neperopogok. Tennosou noTok 1 m
OTKPbLITO NPONOXEHHbIX BEPTUKANbHbLIX WU FOPU3OHTalbHbLIX FNaaKMx MeTann4yeckux

TPpyO, OKpalleHHbIX MacnsiHOW KPacKkow, onpeaensieTcs no NpunoXxeHuo 3.

4.7. lpu ncnonob3oBaxnn aHTUPpPU3a Heobxogmnman nnoujagb NOBEPXHOCTU Ha-
roeBa fomkHa ObiThb yBenuyeHa B 1,1- 1,15 pasa no cpaBHEHWUIO C pacCcynTaHHOW NMpu
TennoHocuTene soae (Tem donee, 4em BbllE KOHUEHTpauUusa aHTndpunsa).

4.8. I'lpn ogHOMEeCTHOM DOKOBOM HWXKHEM NOACOEANHEHUN paamnaTopa K AOHHLIM
noaABoOAKaM C NOMOLLUBHO crneuuanbHOW rapHUTYpPbl TENNOBOM NOTOK CHMXKEETCs B cpes-
HeM Ha 15%.

Tabnuua 4.2. YcpeaHEHHbLIe 3HAYeHUA nNoKa3aTtenen cteneHn n v m
n KoappuumeHTa ¢ Npu pasnnyHbiX Cxemax ABMKEHUR
TeNNMOHOCUTENA B paguaropax

Cemmoresrorn |osmepa| " | € [ m | p
TennoHoCHUTEenNs haaunaTopa
PBC-
coopryoms | _PEC300
PEC-500

Crmay-ssepx | 7PC300 | 03 | 09 | 007 | Cm
_PBC500 | 032 | 08 | 007 |Tadn 44

CHU3Y-BHN3 PbC-300
PBC-500

Tabnuua 4.3. NonpasoyHbIN KO3 PUUNEHT b, C NOMOLLLIO
KOTOPOro yuutbiBaeTcs BnuaHue atmocgepHoro naBneHus
Ha TennoBOU NOTOK paauaropa

pagnatopa | 933 | 947 | 960 | 973
(700) | (710) | (720) | (730) | (740) | (750) | (760) | (780)
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Tadnuua 4.4. 3uaueHusn Ko dpuunenTa 33, yuutsiBarowero
BIMUAHNE KOosfin4yecrBa CeKumnu B pagunartope Ha ero rennoBoM NOTOK

HauvyeHUA B NPU Konn4ecTBe CeKuumn
Mozent

pagmaTopa 57 | 810 | 11-12 6:)?1;'6
P5Ca00 | 105 105|101 T |09 | 098
Pcs00 | 705 [ 102 | 1 | 099 |08 | 097

Tabnuua 4.5. 3HaueHns nonpaBoYHOro Ko hpuumneHrTa p
Nnpu cxeme ABMXKEHUA TENSIOHOCUTESIA «CHU3Y-BBEPX»

Mogens 3HavYeHus p Npu KONUYEeCTBE CeKUWn B pagmnaTope

paanaropa 5 n dbonee

PBC-300
PBC-500

1,03
1,055

1,02

N
-
; P N
-
II

Tabnuua 4.6. 3HauyeHusa nonpaBoO4YHOro Ko duumueHTa ¢ oNN
paguaropoB PBC-300 npu pasnuuHbix cxemax ABMXEeHUA TENNMOHOCUTENA

9’ TennoHocutTens 9, TennoHoCUTeNs

; o
68 | 094 | 0963
52| 069 | 0679
80 | 1182 | 1189
60 | 0825 | 0818
8 | 1293 | 1307
66 | 0929 | 0926 | [S0 ] 1369 | 1386
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Tabnuua 4.7. 3HayeHus nonpaBouHoro koaddpuumneHra ¢, ans
paaunaropoB PBC-500 npu pa3nunuHbIX cxemax ABMXEHUA TENNOHOCUTENS

TennoHocuTeNns = TENNOHOCUTENS
CBepxy-BHU3 # BEPXY-BHU3 U

68 | 0963 | 0962

80 ] 1189 | 1193

60| 0818 | 0816

8 | 1307 [ 1312

66| 0926 | 0925 | | 90| 1386 [ 1393

Tabnuua 4.8. 3HaueHus nonpaBoyHoro koadpduumnenta @,
B 3aBMCUMOCTM OT pacxopaa rennoHocurensa M, yepe3
paguarop Npu pasnnMuHbiX cxemax ABWXEeHUU TennoHocurens

ana pagunaropos PBC-300 u PBC-500

$o ANg CXemM ABWXKeHUA TernioHoOCHUTens

0025 | 90 | 0946 | 0817 | 0927
004 | 144 | 094 | 0844 | 0931
_0o0s | 216 | 098 | 088 | 093
009 | 324 | 099% | 0893 | 0939
01 | 30 | 10 | 09 | 094
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5. MPUMEP PACYETA 3TAXECTOAKA OOHOTPYBHOMW
CUCTEMbI BOOAHOIO OTONNEHUA

ycnoeusi 0n1sa pac4éma
Tpebyetca BbiNOMHWUTE TEMNOBOW PACYET ITaXeCcTosika BepTuKanbHOM OfHO-

TPYOHOW CcUCTEMBI BOARHOrO OTONNEHUS C OMMeTannn4yeckum CEKLIMOHHbIM paamaTto-
poM «CaHtrexnpom BM» moHTaxHoun Bbicoton 500 mm (PBC-500). Pagunarop ycra-

HOBMNEH MO4 OKHOM Ha HApPY)XHOW CTeHe 0e3 HUWIM Ha NATOM J3TaXe NATUSTKHOro
30aHNA, NPUCOEOMNHEH K CTOAKY CO CMEL{EeHHbIM 3aMblKaloWwmMM y4aCTKOM U TEPMOCTa-

ToM RTD-G dupmbi «JaHdoce» Ha noasoake k npubopy. Cxema ABUKEHUSA TENNOHO-
CUTENA «CBEPXY-BHU3Y.

Tennonotepu nomellenuna coctasnaroT 1200 BT. Temnepatypa ropsyero Tenno-
HOCUTENS Ha BXoAe B CTOsAK ty ycrnoBHo npuHumaeTtca pasHon 105°C (6es yuérta Tenno-

NoTEPb B Marncrpanu), pacyérHblK nepenag temnepartyp no crosaky At,=35°C, TeMne-
paTtypa Bo3gyxa B otannmsaemMom nomelleHnn t;=20°C, atmocdepHoe gaBneHmne BO3-
nyxa 1013,3 rfla, 1. e. b=1. CpeaHun pacxog soabl B ctosike M, =138 kr/u (0,038 «r/c).
HuameTpb! TpyD CTOSiKA, NOABOAOK U 3aMbiKaloLEero y4yacrtka onpegeneHbi B pe-
3ynbTarte npenBapuTensHOro ruapaBnnuyeckoro pacyérta v paBsHbl 15 MM, 0bLas anuvHa

BEPTUKANbLHO U rOPU3OHTAaNbLHO pacnonaraemMbix TpyO B NOMEeLlleHuM cocTtaBnseT 3.5 M
(LTP 8:217 M: LTp I"=O:-8 M)

[locnedosamenbHOCMb MENI08020 pacyéma

Tennosow NoTok NpMdopa B pac4eTHbIX ycnosuax (7" onpenenseTca no op-

Myniée
Pact = Qno'r' QTp n BT, (51)

np —

rne Qnor - TENNONOTEPU NOMELLEHNS NPU pacYEéTHbIX ycnosusx, BT;
Qrpn - MOME3HBIV TENNOBOW NOTOK OT Tennonposogoes (Tpyo6), BT.
[TonesHbit TennoBo® MNOTOK TENONPOBOAOB NpuHuMaeTca pasHbiM 90% oT 06-

Lien Tennootaaumn Tpyd npu npoknanke nx y HapyxHoix cteH, n aocturaet 100 % npw
PaCnoNOXeH CTOAKOB Y BEPTUKaNbHbIX Neperopoaok.

B Hawem npumepe npuHnmaem Qrp n=0,9 Qqp,

rae Qrp =Grp.&* Lp 8+Gwp r- Lip 1, (5.2)

Qmp 8 W Qrp - TENSIOBbIE NOTOKM 1 M OTKPBLITO MPOSIOKEHHbLIX COOTBETCTBEHHO BEp-
TUKanNbHbLIX YU FTOPU3OHTaNbHbLIX rNagkux Tpyo, onpegensaemMele NO NPUNOXEHUIO 3, BT/Mm;

Lo s ¥ Lyp r - ODWas anvina COOTBETCTBEHHO BEPTUKANbHBLIX ¥ TOPU3OHTaNbHbIX
TEennonpoBo408, M.

Qron= 0,9 (2,7-74,1 + 0,8.74,1-1,28) = 248 Bt

[TonesHbin Tennosou NOTOK OT TPYD Qpn ONpeaenéH npu TemMneparypHoOM Hano-
pe Ocpmp=th -tz = 105 - 20 = 85°C, rae t, - TemMnepaTypa TennoHocutTensa Ha BXo4e B
pagunaTtopHbiy y3en, °C.

[fo Tabn. 3.3 npuHUMaem 3HavyeHne Ko3pPUuLMeHTa 3aTeKkaHUa onp PaBHbIM
0,24. Pacxop Boabt Yepes npubop paseH

M, =a,M,=024.0038=0,0091 kr/c.

[lepenapn TemnepaTtyp TENMOHOCUTESST MEXAY BXOAOM B OTONUTENbHbIA Npndop
1 BbiXOAOM U3 Hero At,, onpegenseTcsa no gopmyne
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pac

O 932
v C-M, 41868-0,0091
rae C — yaensHas TenNOEMKOCTb BOAbI, paBHas 4186,8 bx/(kr-°C);

At

- 25°C | (5.3)

,i,m = UWnot - QTp n— 1200 — 248 = 952 BrT.

TemMnepartypHbinn Hanop O onpegensercs no oopmyrne (4.2).

At
O=1, -—%-1,=105-125-20=725°C

OnpepenaeM npeaBaputTensHo, 0e3 yyérta HEU3BECTHOrNO HaM MNoKa 3HaYeHUs
KoadppuumeHTa Bz, Tpebyembin TENNOBOW NOTOK Npudopa Npu HopMarnbHbIX YCNOBUAX

O™ no dpopmyne

- Hy

O - O, 952
T @-@,-b 1,047-0,908-1

roe ¢; v @2 - 0espasmepHbie KoOaddUUNeHTsb!, NpuHMMaemMsie no Tabn. 4.7 n 4.8.
Acxoan n3 nonyyYeHHOro 3HadeHus (77, onpepensem KonuyecTtBo Cekuuun B

npubope N no popmyne |

- 1001Bm . (5.4)

0% 100
g. 195

B panbHeuwem, npuHumasa no tadn. 4.4 §;, onpegenseM npegBapuTenbHO Npu-
HUMAaeMoe K YCTaHOBKE KONMMYECTBO cekuun N #° no doopmyne

yem

N7™°=N:B;s=51:1=51wrT. (5.6)

yvem

— 5 Lum. (5.5)

C y4yétom pekomeHaauun [8] pacxoxpeHwe mexay TennosbiMU MOTOKamMu OT
Tpebyemon 1 yctaHasnmesaemMon NNowagen noBepxHOCTU Harpesa paguaropa gonyc-
KaeTcsa B npeaenax. B CTOPpoOHY yMeHbleHunsa — o 5%, HO He Bonee, yem Ha 60 BT (npwn
HOpMarnbHbIX YCNOBUAX), B CTOPOHY YyBENU4YeHus — A0 dnwkauiero Tunopasmepa. [lo-

aTomy npuHumaeM Ny.r = 5 cekyun. [10CKONbKy Npyv 9TOM Yucne Cekumn 33 He MEHAET-
CH, AONONHUTENMbHbIE KOPPEKTMBLI HE BHOCATCA. OKOHYaTENBHO NpUHUMAaeM K yCTaHOB-
ke pagunatop «Cantexnpom BM» PBC-500-5.
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6. YKASAHUA NMO MOHTAXY PAOAUATOPOB «CAHTEXINPOM BM»
N OCHOBHbIE TPEBOBAHUA K UX SKCTUTYATALIUA

6.1. MoHTaxX OumeTannnyecknx CekuMoHHbIX pagmatopoB «CaHtexnpom BM»
npou3soautca cornacHo tpebosaHnam CHull 3.05.01-85 «BHyTpeHHWMe caHuTapHo-
TexHu4Yeckune cuctemol» [9], HaCTOAWMX pekomMmeHgauuu, a TaKke pekomeHagaumm [10] v
[11].

6.2 Paguatopbl NOCTaBNATCA yNnakoBaHHbIMU B MONMUITUNEHOBYIO TepMOycCa-
LOYHYIO MNEHKY C NpeasBaputTelbHOU 3awnTon PpoHTanbHbIX U TOPUEBbLIX NMOBEPXHO-
CTEW KapTOHOM, B KOMNMEKTe ¢ KpoHWTenHamm n npobkamu. Hanbonee uenecoobpas-
Ha NocTaBKa paaunaTopoB 3aBOACKOU COOpKM NO cneuudukaumn 3akasumka Henocpea-
CTBEHHO C 3aB0Oja.

[lp HeoOxoamMMoOCTU neperpynnUpoOBKU paauaTtopoB CneayeTt yumuTbiBaTtb, YTO

OHa AOMKHA BbINOMHATLCA Ha BbICOKOM NPodeccnoHanbLHOM YPOBHE: 3epkana ronoBok
AOMKHb! ObITb TLLATENBHO, HO OCTOPOXHO OYULLEHbI OT CTapbIX NPOKNAA0K, BMECTO KO-

TOPbIX AOIMKHbI ObiTb YCTaHOBNEHbI KAYECTBEHHbLIE HOBbLIE TOMLMHON 1,5 MM, CTSXKA
cekuun AOormKHa ocyulectsnseTca 0es3 nepekocoB U ObiTh NOTHOW. [locne neperpyn-
MUPOBKU paanarop HeobxoagmmoO UCMbITaTb Ha FEPMETUYHOCTbL B COOTBETCTBUM CO
CHwul 3.05.01-85 [9] nnu P1 34.20.501-95 [3].

B KOMNNEeKT NocTaBkn, KaK yKasbiBanocCh, BXOAAT 3 KPOHLWTENHa Ans KpenneHus
K CTEHE paaunaTtopoB C KOMMYectsoM cekumu ot 3 Ao 10 vnn 4 kpoHwTewnHa Ans
pagunaTtopoB C KonuyectsoM cekuun cebiwe 10. o cneunanbHOMY 3akasy v no
cornacosaHutlo C nortpeduteneMm MOryT nocrtaBnAaTbCa PUPMEHHbLIE CABOEHHbIE
KPOHWTENHb! (C ABYMS KPHOKMM HaA KaXKAOM KPOHLWITEUHE) U AeTanu KpenneHus
KPOHLUTENHa K CTeHe (ardenb-reos3an nny grodenu u wypynol).

6.3. MoHTaX paauaTopoB BeAEeTCA TOMbKO HAa MNOAroToBMEHHbIX (OWTy-
KaTypeHHbIX U OKpallEeHHbIX) NOBEPXHOCTAX CTEH.

6.4. MOHTaX HaCTeHHbIX paguaTopoB HEOOXO0AMMO NPOU3BOAUTL B Cneayrouiem
nopsigke:

- pasMeTuUTb MeCTa YCTaHOBKU KPOHLLTENHOB;

- 3aKpenuTb KPOHWTEeWHbl Ha CTeHe arbensmMuy unu 3anenkon KpenéxHbix
AeTanen LeMeHTHbIM pacTBOpOM (HE AO0MyCcKaeTCca NPUCTPEnKa K CTEeHE KPOHLUTEUHOB,
Ha KOTOPbLIX KPENATCA OTONUTENbHbLIE NPUOOPLI U TENNONPOBOALI CUCTEM OTOMNEHNSR);

- yAanuTb ynakoBKy TOMbKO B HEODXOAMMBbIX 4115 MOHTaXa MecTax;

- YCTaHOBUTb paavaTop Ha KPOHLUITENHax Tak, YTOObl yCNOBHO rOpU3oHTanbHbIE
4aCcTW [rONoOBOK paguaropa (Mexay CcocegHUMKU CeKUMaMMK) fernm  Ha  KpProku
KPOHLLUTEUHOB;

- COeAUHUTL paawnaTop C NoABOASLIMMUK TENNONPOBOAAMU CUCTEMbI OTOMNNEHUA,
o0opyAOBaHHBIMWA HA HWKHEW WX BEpxXHEU noABOAKE KpaHOM, BEHTUNEM UNU
TePMOCTaTOM;

- PEKOMEHAYETCA YCTaHOBUTb BO3AYXOOTBOAYNK B BEPXHIOHD NMPOOKY.

6.5. Ilpy MOHTaXe HACTEeHHbIX paanaTtopoB crieayer um3dberatb cnydvYaeB UX
HenpaBsWNbHOW YCTaHOBKM:

- CINWLLKOM HWU3KOro pasMelleHus, T.K. Npu 3a30pe Mexay norioMm v HU3OM
paauatopa, meHbuwem 100 MM, ymeHblaeTcs 3PPeKTUBHOCTL TennoodmeHa w
3aTpyaHAETCa yOopKa Noa pasnaTopom;

- YCTAHOBKW PaauaTopoB BAMOTHYK K CTEHE unu C 3a30pOM, MEHbLLUUM 25 MM
(pekomerHayeTcs He wmeHee 30 MM), yxyawawulen Ttennooraady npubopa wu
Bbi3blBalOLLEen Nbinesble cneabt Hag Npubopom:;
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- CNULLKOM BbICOKOW YCTAHOBKW, T. K. NPWU 3a30pe Mexay nosioM U HWU30M
pagunatopa, donbwem 150 MM, yBenuuusaeTcst rpagueHT TemnepaTyp Bo3ayxa no
BbICOTE NOMELEeHUsI, 0CODEHHO B HWKHEWN €ro 4yacrtu;

- CNULLUKOM Manoro 3asopa Mexay BepxOoM paaunaropa U HU3OM NOAOKOHHMKA
(MeHee 75 % rnybuHbl paguartopa B YCTaHOBKE), T. K. Mpu 3TOM yMeHbUlaeTca
TENJI0OBOW MNOTOK pagmnaropa;

- HEBEPTWKANbHOINO MONOXEHUA CeKUMW, T. K. 3TO yXyAllaeT TenmoTEeXHUKY W
BHELLHWA BUA paavartopa;

- YCTaHOBKW nepen paanaTtopoM [eKopaTMBHbIX 3KPaHOB WMNN 3aKPbITUA ero
lwiTopamu, T. K. 3TO TakKKe MNpuUBOAUT K yXyALLEHWIO Tennootaaudn N rmrneHnYeCKux
XapakTepucTuk npmdopa n nckakaet padoTy TepmMocTara C aBTOHOMHbBIM AaTUYNKOM.

6.6. llocne okoHuyaHua OTAEeno4YHbIX paboT HeodbxoAMMO CHATL C paauartopa
yNakoBKy WNM TuWarenbHO OYUCTUTL €ro OT CTPOUTENbHONO Mycopa U NPOYUX
3arpA3HEHNNA, T.K. OHW CHWXKAKOT TENSOBOMN NOTOK paanaropa.

6.7. MNpn ocHaweHnn obeux noABOAOK K paaunaTopy 3arnopHOW apmMmaTypou
YCTaAHOBKa BO34YyX00TBOAuUMKA OOs3aTenbHa B O4HOM U3 BEPXHUX TNyxux nNpobok
paguaTopa.

6.8. Kareropunuecku 3anpeujaerca AononHUTEnNbHaa okpacka paguaropa «Me-
TannuMyeckuMny» Kpackamu (Hanpumep, «cepedbpsiHkon») U BO3YyXOBbLINYCKHOro OTBEP-
CTUA BO3YyX00TBOAYMKA.

6.9. B npouecce akcnnyarauuu cneayeTt Npom3BoAnUTL OYUCTKY pagunartopa B Ha-
Yyane OTONUTENLHOro cesoHa y 1-2 pasa B Te4eHne oToONMTENBHOMO Nnepuoaa.

[1pn ounCTKEe pagnaTopoB HEeNb3A UCMONL30BaTL abpasnBHbIE Marepuarnsot.

6.10. UcknrovaeTca HaBelumBaHne Ha paanaTtopbl NOPUCTbIX YBNaXHUTENEW, Ha-
npumMep, N3 0OONOKEHHOWM TMUHBI.

6.11. He pekomeHayeTcs [onyckaTbh NONHOro NepPeKpLITUA nNoaBoaa TENNOHOCU-
TeNns K 3anonHeHHOMY BOAOU paguaTtopy. B cnydae KpaTKOBPEMEHHOrO OTKIHOYEHMUA
pagnaropa, Hanpumep, LapoBbiMy KpaHamMmn Ha nogBoakax, Heobxoamnumo B odsasarens-
HOM NOPSAKE Ha BPEMS NepeKpbiTUS Npudopa OTKPLITb BO34YXO0TBOAUUK.

6.12. I'lpn ncnonL3oBaHUM B Ka4yecTee TENNOHOCUTESNA ropsyen BoAbl €€ napa-
MEeTPbl AOMKHbI YAOBNETBOPATL TpeboBaHnam, npmBenéHHbIM B «lpaBunax TexHude-
CKOW 3KCnnyartauunn snekTpudeckux crtaHumn n ceten Poccumckom depepaunn» Pl
34.20.501-95 [3].

6.13. CoaepxaHne pacTBOPEHHOro Kucnopoga B BOAE CUCTEM OTOMMEHUA He
[OMKHO npeBbiwaTh 20 mkr/am® [3], [12], @ 3HaveHue pH ans BumeTannuMueckmux pagua-
TOPOB AOMKHO ObITh B npegenax 8,3-9,9.

6.14. CoaepxaHue B Boge xeneaa (go 0,5 mr/am®) n apyrmx npumecem - cornac-
HO [3], 0BLLas )ECTKOCTb - 40 7 Mr-3KB/AM®.

6.15. [1na yMeHbweHns onacHOCTU NoALUnamMoBon KOppo3un uenecoobpasHa yc-
TaHOBKA AONONHUTENbHbLIX MPA3EBUKOB, @ B Cliy4yae NpUMeEeHeHUs TEepMOCTaToB eLlé v
bunbTPOB, B TOM 4YUCNE M NOCTOAKOBLIX. B obwem cny4yae Konn4ecrsO B3BELLEHHbIX
BELLECTB He AOMKHO NpeBbiWaTh 5 Mrigm°.

6.16. N30biTOuHOE pasneHue TennoHOCUTENSR, paBHOE CyMME MakCuManbHO
BO3MOXHOMO Hanopa Hacoca vMnv gaBneHns B MarucTpanax Tennoson cetu (npun ane-
BATOPHbLIX BBOAAX) U MAPOCTATUYECKOrO AaBneHus, He A0MKHO B pabodyemM pexunme
CUCTEMbI OTONNEHNS NpesbilwaTb B Nbom paanatope 1,6 Mia. MunumaneHoe pgasne-
HWE MPY ONPECCOBKE CUCTEMbI OTOMNEHUA AOIMKHO ObiTb B 1,25 pasa dbonbluie pabodero
(n. 4.12.31 P[] 34.20.501-95) [3].

3ameTtum, yto CHull 3.05.01-85 gonyckaeTt nonyTtopHoe npesbilieHne paboye-
ro AgaBreHns npu onpeccoBke, O4HaK0o NpakTuka u aHanu3 yCnoBum aKcnnyaraumm oTo-
nUTENbHLIX NPUOOPOB B OTEYECTBEHHbLIX cucTemax otonnenHus, nposeféHHoin 000
«Butatepm», NOKasbiBaWT, YTO 3ITO NpEeBbilLEeHWE AO0IMKHO HaxXxoAUTbLCH B npegenax
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25%. Ilpn aTtom cnegyetr umeTb B BUAY, 4TO AaBNEeHWUE NMpu ONPEeCCOBKE HE AOMMKHO
npesbillaTh MakCumanbHO AONYCTUMOro ANA CcaMoro «cnaboro» 3remMeHTa CUCTEeMb.
Hanpumep, npy NPpUMEHeHUN TePMOCTaTOB, pacCYUTaHHbLIX Ha MakcuManobHoe pabovee
pasneHne 1 Mlla, ponyctumoe aaBneHnUe OnpecCOBKU CUCTEMbl HE AOIMKHO npeBbl-
watb 1,25-1,5 Mlla Hesasucumo oT MakcumanvHoro pabouyero n3bbIToOMHOro pasne-
HUS, Ha KOTOpOE paccyuTaH paanarop.

6.17. lNpegnoyteHne cnefpyeT oTaasBaThb aBTOMATUYECKUM BO34YXOOTBOAUUKAM
CO CbEeMHbIMKU ANA MPOYHOCTU TONoBKaMy, HO TONbKO MPU HaNU4Yun TrPSR3IEBUKOB U
dunneTpos. [Mpyn 3TOM yCTaHaBNMBaTb Takne BO3AYXOOTBOAUMKW CNEAYET TaKk, YToObl
ABWKEHME nonnaeka NPOUCXOANNNO TONbKO B BEPTUKANBHOW NNOCKOCTU. Ecnun 3To npa-
BUMO BbINONMHUTb HE YAAETCH, HYXKHO NPUMEHATL Donee nNpocTbie N HAAEXHbIe B JKC-
nnyarauum pydHbie BO34yX00TBOAUUKM.

6.18. He pekoMeHAyeTCA ONOPOXHATL CUCTeMy oTtonneHmsa bonee, yem Ha 15
LHEWN B rogy.

6.19. Bo nabexanne samepsaHnsa BoAbl B paguaropax, npyuBoAsLLEro K ux pas-
PbiBY, HE pornyckaeTcs obays paauatopa CTpysiMu Bo3ayxa C oTpuUuaTenbHOWU TeMmne-
paTtypon (Hanpumep, Npu NOCTOAHHO OTKPLITON POPTOUKE nNv DOKOBOW CTBOPKE OKHA).

6.20. PaguaTtopbl A0MKHb! XpaHUTLCA B yNakoBaHHOM Bue B 3aKPbITOM Mome-
LieH 1 ObiTb 3alluileHbl OT BO34EUCTBUA BNarv U XMMmM4YeCcKkux BewlecTs, Bbi3biBaro-
LLIX KOPPO3Uto.

6.21. Paguatopbl «CaHTexnpom bM» MOryT npuMeHsTLCH B cUcTemMax, 3anon-
HEeHHbIX He3amep3aruwuM TennoHocuTenem (aHtndppusom). B 3Tom cnydvae npu rep-
MeTusaumm pe3bboBLIX COeAUHEHUN TEennonpoBoAOB, (PUTUHIOB U APYIMX 3MNEMEHTOB
CUCTEM OTOMNMEHUS MOXHO MCNOML30BaTh WENKOBUCTLIK NEH (HO He NeHbKy U 6e3 Mmac-
NAHOW Kpacku), repMmecun unu aHaspoOHbie repMeTukn, Hanpumep, Tuna Loctite 542
n/vnn Loctite 55. PekoMeHayeTca ANa 3TOU LEeNn Mcnone3osBaTh Takke 3noKCcuaHble
aMann nnu aMmanu Ha OCHOBE PacTBOPOB BUHUIIXIIOPUAOB, akpunoBbIX CMOJST N akpuiio-
BbIX COMONMMEpPOB.

AHTUhPU3 [OMKEeH CTPOro COOTBETCTBOBATL TpeboBaHUAM COOTBETCTBYIHOLMX
TEXHUYECKUX YyCNnoBuMWA. 3anonHeHue CUCTeMbl aHTUPU3OM [ONyCKaeTCs He paHee,
4Yyem vepes 2-3 AHA nocne eé MOHTaxa.

A3 ncnonbayemblx B Poccum MapoK aHTudpusa 3acnyxuvBaeT BHUMAaHUA MO-
crasnaembin Q00 «lenuc UHT» (Ten. (495) 748-87-13) HM3Ko3amep3atoLLmimt TENNOHO-
cutenb «DIXIS-30» ¢ Hanbonee onTUManbHbLIM ANA OTEYECTBEHHbLIX YCNOBUIA 3KCNnya-
Tauum COOTHOLLEHMEM rnukons n Boabl. Acnonb3oBaHve aHtudpusa «DIXIS-65» npu
pasdaBneHun ero Bo040N B «10OMaLLHUX» YCNOBUAX MOXET YXYALUNTL Ka4eCTBO CMECHU.

3acnyxuBaeT sHUMaHue Tarke aHTugpnad «DIXIS-TOP» Ha nponuneHrnukone-
BOWN OCHOBE.

6.22. Npn BLINONHEHUN CUCTEM OTOMIeHUa U3 MeaHblx Tpyd Heobxoammo npu-
MEHATb NEepexoaHNKN N3 BPoH3bI UNK KA4YEeCTBEHHOU NaTtyHWU. B aToM cny4yae ncnonb3o-
BaHVe NbHa ANS repMeTusaumm coeguHeHun sanpeuleHo. MOXHO NPUMEHATb BbllLe-

YMOMSAHYTbIE repMeTukn (repmecun, Loctite 542, Loctite 55 u 1.n.).
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[TpunoxxeHue 1

Tadbnuua 1 1.1. [lnHamMuueckue xapakTepunCcTUKMU CTaribHbIX BOAOra3onpoBOaHbIX
TPyO no NOCT 3262-75* HACOCHbLIX CUCTEM BOASIHOrO OTOMMEHUS NPU CKOPOCTM
BoAbl B HUX 1 M/C

AuameTp TpyD, MM

Pacxo] BOAb YaenbHoe puBe- YaenbHasa xapakre-

OEHHLIN PUCTUKA CONPOTUB-

KO3 UL, neuna 1 m T1pydn
rmapas-

Npu CKOPOCT U AHamMmu4eckoe
1 m/c, M/w oaBneHne
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[TpnmMmeyaHus:
1) 1 Ma = 0,102 krc/m® ; 1 Mal(kr/c)® = 0,788:10° (krc/m?)/(kr/v)?; 1 kre/m? = 9,80665 Ma ;

1 (kre/mP)/(kr/v)’= 1,271-10° Na/(kr/c)® .

2) Tlpy apyrmx CKOPOCTSAX BOAbI, COOTBETCTBYIOWMX ODbIMHO NaMMHaPHOU U nNepexoa-
HOW 30HaMm, 3Ha4YeHuUs NPUBELEHHOrO KodduumeHTa rmapasnmnyeckoro ConpoTUBNEHUN W
VAENbHbIX XapakTepucTuk crneayeTr KOPPEeKTUpoBaTb COrMacHO U3BECTHbIM 3aBUCUMOCTSIM
(CM., Hanpumep, AL AnbTwyne U Ap. [nmapaenuka u aspoanHamuka.- M., Crpoumsaar,
1987). [ina ynpouwjeHna 3Tux pacyeToB akTnyeckme rujpasrmyeckme XapakTepUuCTUKn

TPYD S, {' n K03 PULUMEHTOB MECTHOrO CONPOTUBIIEHUST OTBOAOB, CKOD 1 yTOK 13 3TUX TPyD
{ NpyU CKOPOCTAX TENMOHOCUTENS, COOTBETCTBYIOLMX YKa3aHHbIM 30Ham, B CUCTEMAX OTO-
nnexHua ¢ napametpamu 95/70 n 105/70°C moOxHO ¢ A0ONYCTUMOM 4NA NPAKTUYECKUX pacyé-
TOB MOrpeLHocTbo (0 5%), onpeaensTb, BBOAA NONPaABOYUHbIN KOIPMDULMEHT HA HEKBaA-
DATUYHOCTb P4 , NO POpMYyam

S = S " @4, (M 1.1)
C'=C'4 g | (M 1.2)
C=Ca s, (M 1.3)

rpe S, ('4 N (4 - XapaKkTepUCTUKu, NPUHATLIE B KavecTse TabnnuHbIX Npu CKOPOCTAX BOAbI
B TpyDax 1 m/c (Cm., B YacTHOCTK, Tabn. 1 1.1 HacToawero npunoXxeHua).

3HauyeHus @4 onpepenstoTea no Tabnuvuye M 1.2 B 3aBUCUMOCTY OT AnameTpa yCnoBHO-
ro npoxoja cranbHon Tpybbi d, , MM , 1 pacxoaa ropsyen soasl M co cpeaHen Temnepary-

pou ot 80 go 90°C .
3) Mpu cpeaHnx TemMneparypax tennonocurenst ot 45 o 55°C 3HaueHus @4 onpeae-
NAKTCS NO NpubnwxkénHou popmyne
Paso) = 1,9¢94—-0,5, (M1.4)
rae P4s0) - NONPaABOYHBIA KOIPDUUMEHT NPy cpeaHen Temnepatype Tennonocutens 50°C ;
(Ps - NONpPaBOYHbIA KOIDDPULMEHT Npu cpeaHen Temnepartype TennoHocutens 85°C,
npuHuMaemoiv no taodn. M1 1.2 .
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[TpoaonxkeHue npunoxexHus 1

Tabonnua II 1.2. 3nadenust nonpasouynoro kodgpdpunueHra @4

Pacxoa ropaden Boabl M B Kr/C (BEPXHSIS CTpOKA) Y B Ky
(HWKHSAS CTPOKA) Npu gnameTpe yCnoBHOro npoxoga tpyo d, , mm

10 | 15 | 20 | 25 | 32 | 40 | 50

Kr/c
KT/ 28703
K/
KT/
K/ 4126
3434 | 6026
0,0810
97.9 292,0
252,0
3416
304,2
356,0
0,009
0,0084 0,0250
ok | 194 | 302 | 551 | 900 | 1580 | 2603 | 3445
0,0050 | 0,0078 0,0231 0,0529
28, 1



Mpunoxexne 2

Homorpamma 4451 onpeneneHus NOTepH AABJICHHS
B MEAHBIX TPY0ax B 3aBUCHMOCTH 0T PACX0/1a BOABI
nph eé Temnepartype 40°C
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A — nortepu fasBneHus Ha TpeHne B MefHbiX TpyDax 1 M npu Temneparype
tennoHocutens 40°C, mm BOj4. CT
B — BHyTpeHHUE AnameTpbl MEAHbLIX TPYD, MM,
C — cxopocTtb BoAb! B Tpybax, M/C;
I1 — notepsa pgasnexdmns Ha MecTHbie conpoTuanerHna Npu Ko3IppuLmeHTe Co-
npoTuBneHus (=1 1 COOTBETCTBYIOWIEM BHYTPEHHEM AuamMeTpe noaBoAALLEN
MeaHouU TPpyObt, MM BOJ. CT;
E — BHyTpEeHHWE AuameTpbl MedHbiX TPyD, xapaKkrepHbie AN 3anajHOeBpo-
NEenCcKoro pbiHka, MM,
F- pacxog BoAb! 4epes Tpydy, K.

Mpu cpepHent Temnepatype Boabl 80°C Ha 3HaueHusa noTepu fasneHuns,
HalAEHHbIE N0 HACTOALWEN HOMOrpaMMe, BBOAUTL NONPaBOYHbLIN MHOXUTEIb
0,88; npu cpeaHen Temnepartype 10°C — nonpasouyHbi MHOXUTENDb 1,29.
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Ten10BOH NOTOK 1 M OTKPBLITO NPOJIOKEHHBIX BEPTUKANbHBIX TIAZKHX
METANJIHYECKHX TPYO
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IlpumedaHus K NPUIOKEHHIO 3

1. TennoBon NOTOK OTKPbLITO NPONOXEHHbLIX FOPU3OHTanbHbIX TPYO, pacnono-
XXEHHbIX B HWXKHEW YacTu nomMeLweHus, npuHuMaeTca B cpeaHem B 1,28 pasa Oonblue,
YyemM BepPTUKanNbHbIX.

2. [lone3Hbin TeNnosoy NOTOK OTKPLITO MPONOXEHHbIX TPYD yuynThbiBAETCA B Npe-
nenax 90-100% oT 3HayeHun, rMpUBEAEHHbLIX B JaHHOM NPUNOXeHUU (B 3aBUCUMOCTU OT
MecTa npoknanku Tpyo).

3. Mpwv onpegeneHun TenNNOBOro NOTOKa M30NUPOBaHHLIX TPyD TabnuyHbie 3Ha-
YeHUHA TennoBoro NoToka OTKPrITO NPONGKEHHbIX pr6 YMEeHbLLUAKTCA (yMHO>KaI-OTCFI Ha
nonpaBovHbIY KO3 duumeHT - 00bIMHO B Npeenax 0,6-0,75).

4. [Npyn 3kpaHupoBaHum OTKPBITOro CTOAKa MeTannn4Yeckum akpaHom obmn Ten-
NOBOW NOTOK BepTuKarnbHbIx TpyD CHWKaeTca B cpeaHem Ha 25%.

5. Mpwn ckpbiTon npoknadke Tpyd B rnyxou Goposge obuwmi TennoBoW MOTOK
CHkaeTca Ha 50%.

6. MNpwn ckpbiToN npoknaAke Tpyd B BeHTUNMpyemou 6oposae oblmin Tennosou
NOTOK yMeHbLaeTca Ha 10%.

. 7. O6wnin TennoBont NOTOK OAUHOYHBLIX TPYD, 3aMOHONUYEHHbIX BO BHYTPEHHUX

neperopoaxax n3 TsHkenoro 6eToHa (Aser = 1,8 BT/(M-°C), pPser = 2000 KF/M°), yBENUYK-
BaeTCA B cpeaHeMm B 2,5 pasa (Npu okneuke crteH oboamu B 2,3 pasa) No CpaBHEHUIO CO
CriydaeM OTKPbITON ycraHosku. [1pn 3TOM nMoONesHbi TensrnoBoM NOTOK COCTaBMNSET B
cpegHeM 95% ot obujero (B K&KA0E€ U3 CMEXHbIX NoMeweHn noctynaeT nonoBuHa
NONE3HOro TeNNOBOro NOTOKA).

8. OBwwmnm Tennosow NOTOK OT OAMHOYHbIX TPYD B HapyXHbIX OrpaXaeHUsIX M3
Tspkénoro 6etoHa (Aser = 1,8 BT/(M°C), pger 2 2000 kr/M>) yBEnuunBaeTcs B CpeaHEM B
2 pa3a (npw oknewke cteH obosiMu B 1,8 pasa ), NpyUyYEM NOSE3HbLIN TENNOBOW NOTOK Npw
HanNMuYMM TENNOM3ONALMKN MeXAY TPYOon ¥ Hapy>KHOW MOBEPXHOCTBIO CTEHbI COCTaBNA-
eT B cpeaHem 90% ot obwero.



