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1. OBLWAA YACTb

1.1. MNpeanaraemble cneynanncTam pekoMeHAaLMM MO NPUMEHEHWIO CTanbHbIX
HACTEeHHbIX KOHBEKTOPOB C KOXXYXOM TpaBmMoG6e3onacHoro UCNOMHEHUA CO BCTPOEHHbIM
"803AYLIHBIM" KnanaHoM ( 6asoBble moaenu "YHusepcan TB" un "Yumsepcan TB-C" u ux
KOMMepyeckme moaudukauun "Caxtexnpom” n "CaHTtexnpom C") unm co BCTPOSHHbIM
TepMOCTaTNYECKUM KnanaHoM — aanee "TepmoctatoM” ("CaHtexnpom AsTo" #u “CaHTex-
npom Aero C") paspaboranbl OO0 "BuratepMm” ¢ yuactuem cneyuanucros OAO "Cak-
Texnpom" Ha oCHOBE NpoBeASHHbIX B naGoparopum oTonuTenbHbix npubopos deae-
panbHoro roCyAapcTBeHHOro yHUTapHoro npeanpuatua HVIcaHTexXHUKU BCECTOPOHHMX
VCCIeAOBaTenNbCkX W onpeaennTenbHbIX UCAbITaHW o6pa3uoB yKkasaHHbIX KOHBEKTO-
poB, usroroeneHHbix OAO "CaHtexnpom" (Poccus, 107497, Mocksa, yn. AMypckas, 4.
9/6, Ten. (095) 164-07-01, cbakc (095) 462—00—62, no sonpocam npogaxu obpawarbes
no ten. (095) 164-07-26, no TexHu4eckum Bonpocam — (095) 164-08-96; reHepanbHbIi
avpextop - 3enucko MNasen Muxaiinosuny).

1.2. PexomeHaaumn coctaBneHbi N0 TPAAULMOHHON ANS POCCWACKON NPAKTMKW
cxeme [1], [2].

1.3. KoHBEKTOpbl ¢ KOXYXOM HaLIW LUMPOKOE MPWMEHEHWe B COBPEMEHHOM
cTpouTenbcTee. B oTeuecTBeHHOM cTpouTenbCcTBe MX AonA cocTtaBnseT okono 35% ot
obuyero uncna npUMEHsieMbiX OTONUTENbHbIX NPUGOPOB, UTO ONpejensaeTcs cneaylowu-
MW npenMyLecTBaMN KOHBEKTOPOB.

1.3.1. B xayecTBe kaHana ANA NPOXOAA TENJIOHOCUTENSA UCMIONB3YIOTCA CTarlbHble
anekTpocsapHble Tpybbi ¢ TonwuHOA cTeHku 2,5 mMm. D10 obecneumBaeT pasHOMpPOY-
HOCTb KOHBEKTOPOB W TENSIONPOBOAOB CUCTEM OTOMSIEHNA, a Talke MO3BONAET UX MC-
nonb3oBaTb Npu TENSIOHOCUTENEe CaMoro pasnin4YHoOro Bnaa.

1.3.2. Tennootaaya KOHBEKTOPOB Mano 3aBWUCUT OT paccTaHoBKu meSenu B no-
MelyeHuu, noatoMy B 3anagHoit Espone um oTaadTcA NpeanovyTeHwe npu oTonneHuw,
Hanpumep, oducos. B CLUA koHBekTOpbl SBNAIOTCA OCHOBHBIM BUAOM OTONWUTEMbHbIX
npubopos (a0 70% ¢ y4éTom wwmpouaiilLiero UCnonb3oBaHUA BEHTUNATOPHLIX KOHBEKTO-
posB).

1.3.3. AuccepTauuoHHble uccnegosanns B.AHapeeBoit, npoBeg&HHbie B I. JIeHUH-
rpage, nokasanu, YTo Npu ycTaHOBKe KOHBEKTOPOB C KOXYyXoM oGecnedymeaercsa Gonee
BbICOKMii ypOBeHb koMcopTa, Yem Npu oToNNeHUn CeKLMOHHBIMKY paguaTopamu.

1.3.4. Hannune koXyxa No3BonAeT UCNONb30BaTh KOHBEKTOPbI NP BbICOKOTEMMNe-
paTypHOM TennoHocuTerne, He Npesbilian A0NYCTUMYIO ClieLanvcTamm no MUKpoKnMma-
Ty TeMNepaTypy HapyXHoit noBepxHocTi npubopa (70°C).

1.3.5. Manbiit HoMmeHknaTypHbil war (okorno 0,128 kBT B cpeaHem), paanuuHas
TennONMOTHOCTb Y KOHBEKTOPOB Marnoil 1 cpeaHel rnybuHbl, Hanuume KOHUEBbIX N Npo-
XOAHBIX UCMONHEHWIA, WKUPOKaA HOMEHKNaTypa No AfMHEe U, COOTBETCTBEHHO, NO Tenio-
BOMY NOTOKy NO3BONSIOT NMPOEKTUPOBLYUKY NOAGMPaTL KOHBEKTOPbl C BbICOKOW TOYHO-
CTbiO, TeM cambim obecrieunBan KOMOPTHbIe YCNOBUA B OTaNNMBaeMbIX NOMELLEHNSX, 1
€BeCTH K MUHUMYMY Nepepacxog oTonuTerbHbiX Npubopos.

1.3.6. Hanuune paseutoro opebpeHus n HeGonbLUOro konuuyecTea Tpyb B KOHBEK-
TOpax, B KOTOPbIX BOAA ABWKETCA C AOCTATOUHO BbICOKOA CKOPOCTbIO, CBOAUT K MWUHM-
MYMY ONacHOCTb 3amep3aHna TennoHocuTens B npubopax rakoro TMna,

1.4. CoBpeMeHHbIN An3aiiH, a Taloke BbiCOKWe noka3aTenu Hag&KHOCTU 1 AONTo-
BEUHOCTH NPU HU3KOA CTOMMOCTM KoHBekTopoB OAO "CaHTexXnpoM" XapakTepusylor ux
KaK AeACTBUTENbHO YHMBepcasibHble OTONUTENbHble NPUGOPbI ANA CaMbiX PasfUYHbIX
BapUaHTOB UX MCNONb3OBAHNA B POCCUIACKON NpaKTUKe.
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1.5. TpaemoGesonacHble KOHBeKTOPbI "YHuBepcan TB" U nx moaudukaummn sawm-
LjeHbl naTeHToM PO Ha npomblluneHHbIvi o6pasen N 45419 ¢ npuoputetom ot 30.10.97 1
cepTucbuLmposaHbl B HAMcaHTEXHUKN.

1.6. CToumocTb koHBekTOpOB onpeaenaetca OAO "CaHrexnpom" ¢ y4&Tom rubkoi
cucTembl ckuaok (agpec n Tenedorsl OAO ykasaHbl B 1. 1.1).



2. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKU
CTAllIbHbIX TPABMOBGE3OINACHbIX KOHBEKTOPOB
C KOXYXOM, U3roTOBNAEMbIX OAO "CAHTEXNPOM"

2.1. TexHuuyeckas AOKYMEHTaUMA Ha CTanbHbie HACTeHHbie KOHBEKTOPbI C KOXKYXOM
6a3osoit moaudmkaumm "Yrusepcan TB" u "YHusepcan TB-C" (puc. 2.1, 2.2) paspabota-
Ha OO0 “"Butatepm” coBmecTHo co cneymarnmctamm OAO "CaHtexnpoMm™ U3 ycrnosus
obecneueHna nonHoi yHuduKkaumm oCHOBHbIX pa3MepoB W TENMNOrMAPaBNMYEcKUX noka-
3aTene ¢ aHaNorMYHbIMU AQHHBIMU ANA CTamnbHbIX KOHBEKTOPOB C KOXYXOM "YHusepcan”
n "YHusepcan C", TexHudeckue ycnosus Ha koropbie (TY 4935-023-00284581-96) 6bi-
v paHee cocrasneHbl HM® "Buratepm”.

Hosas TpasmobesonacHas KOHCTPyKuus KOHBEKTOpoB paspaboraHa C noswumit
COBPEeMEHHOro Au3aiiHa, MMeeT YNPOYHBHHbIE KOKYX U BO3AYXOBbINYCKHYIO PELUETKY M
paclUMpeHHYI0 HOMEeHKNaTypy TUnopa3mepoB. B HWKHeit YacTu KOXyxa MMeeTca BepTu-
KanbHaA MOHTaXHaA NNaHKa, UKCHpYIOLas NONoXeHue KoXyxa B Nna3y HWwkKHe#l vactu
KpoHLTeiiHa. B TpaBmo6e3onacHbix MoanduUKaLMAX KOHBEKTOPOB HarpeBaTenbHbiid ane-
MEHT OCHaLLéH nracTUHamn € 3aKpyrnMéHHLIMU YrnamMu, UCNONb3OBaHbI KPOHLLTENHDI,
obecneunsatoLiue NPOCTOTY U HAA®KHOCTL KPEnneHWs HarpeBaTenbHOro anemeHTa W
KOXyXxa K orpaxaeHuio. HarpesaTenbHbiit 3NeMeHT okpalleH B CBETNbie TOHA METOAOM
aHadopesa, KOXyX nocne npeaBapuTenbHOi chuamnko-xMmmuueckol o6pabotkn meranna
OKpalleH B ANeKTPOCTaTMYECcKOM Nnone NopoLlkoBbiMu amanamm Genoro userta.

2.2. Ha ocHose 6a3oBoil moagucdukaLun, Hawealled LIMPOKoe NPUMeHeHMne, Ha-
npumep, B MyHMLMNAINbHOM CTPOUTENbCTBE U XapaKTepu3yloweica MUHUMAaNbHOW CTou-
MOCTbIO CPeAKN pa3nUYHbIX KOHBEKTOPOB C koxyxoM, OAQO "Canrexnpom” B 1999 roay
NPUCTYNWIO K NPON3BOACTBY KOMMEPYECKoro BapMaHta 3TMX KOHBEKTOpOB: Mano# rny-
6uHb! "CaHTexnpom" (puc. 2.3) u cpeaHei rnyGuHbi “Canrexnpom C” (puc. 2.4.), npeaHa-
3Ha4YeHHbIX B OCHOBHOM ANA PO3HNYHOM TOProBNn.

2.3. Hapaay ¢ ykasaHHbimyn B n.n. 2.1 U 2.2 xoHBeKTOpamu, OCHaLL&HHbIMW BCTPO-
eHHbIMK "BO3AYLIHbIMK" knanaHamn, OAQ "CaHTexnpoMm” cepuitHo BbinycKkaeT cTalnbHble
HacTeHHble KOHBEKTOPbl CO BCTPOEHHbIMM TepMocTaTamu, Ho 6e3 BO3AYyLUHOrO KnanaHa:
Marnoi rnybuHbl “CaHrexnpom ABTO" u cpedHei rnybmHbl “CaHrexnpom Asto C" (puc.
25-2.14).

2.4. CranbHbie HacTeHHbie KOHBEKTOPbi C KOXYXOM Manoii rnybuHbl (94 mm) "YHu-
sepcan Tb", "CaHtexnpom" u "CaHrexnpom ABTo" (puc. 2.1, 2.3, 2.5-2.9) cocToar u3
TPpyb4yaTO-NNAcTUHYATOro HarpeBaTeNbHOrO ANeMeHTa, CO6paHHOro M3 aNeKTPOCBapHbIX
Tpyb 26x2,5 MM (C kKana4oMm B KOHLIEBbIX MOAUMUKaLMAX) C MEXOCEBbIM paccTosHueM 80
MM U nnacTuH pasmepamu 90x130x0,5 mm (rnyGuHa X BbicoTa X TOMIYMHA); KOXYXa C
rnaakoil hpoHTanNbHOW NaHernblo, BbINONHEHHOW U3 OAHOIO NUCTA C BepXHei KPbILLKO#A C
NPOCEeYHO-BbITSDKHOW (AN yBenuueHUs NPOYHOCTH) BO3AYXOBBITYCKHOW peldTkoi, AByX
60koBbiX kopo60o6pa3Hbix 60KOBbIX CTEHOK C 3aKpYIM&HHbLIMK BO U3bexaHue Tpaem yr-
namu B BepxHeii YacT¥ KOHBEKTOpPa U BbINONHEHHLIMK Taloke NO paauycam BHYTPEHHUMKN
TEXHOFOMU4YECKMMIA ¥ MOHTXXHBIMU Bbipe3amMu U KPOHLLTEHHOB.

B koxyxe koHBexTopos "YHuepcan Th" u "CaHrexnpom” pasmel8H BCTPOEHHbI
"Bo3AYWHLIA" KnanaH ¢ pyxoATkaMn Ha 6okoBbIX cTeHkax. B HarpesaTenbHOM anemeHTe
aBTOMAaTU3NPOBaHHbIX KOHBEKTOpOB “"CaHTexnpom- ABTO" BMeCTO Kanadya yCTaHOBREH
TepMocrar.

2.5.Y koHBexTOpOB cpeaHeli rny6GuHbl (156 Mm) "YHusepcan TB-C", "Cantexnpom
C" u "CaHtexnpom Aeto C" (puc. 2.2, 2.4, 2.10-2.14) Tennoo6MeHHNK BLINONHEH U3 ABYX
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TpybuaTo-nnacTUHYATbIX ANEMEHTOB Takke Ha 6ase anekTpocsapHbiX TPY6 26x2,5 mm ¢
paccTosiHnem Mexay ux ocsimu 80 MM, HO U3 nnacTuH rnyGuHoi 150 Mm 1 BbicoTol 75
MM (Npu ToiA Xxe TonwumHe 0,5 Mm). 3Tu ABa aneMeHTa YCTAHOBREHb! APYr Haj APYTOM, U
B KOHL{eBbIX MoAUDUKaLIMAX KOHBEKTOpPa BCe YeTbipe Tpybbl 06BA3aHbI Kanayamu nocne-
AOBaTerbHO NO XOAY TeNNOHOCUTenNs.

Kak n xoHBeKkTOpbl Mano# rry6uHbl, KOHBEKTOPbI CpefHel ry6uHbI MMeIoT unu
BCTPOEHHDII "BO3AYWHbLIA" KnanaH, unNwu TepmMocTar.

B npoxoaHbix MoAucUKaymAX KOHBEKTOPOB CPeAHel rmybuHbl KaxAbii xoa obpa-
30BaH ABYMS Tpy6ammu HWDKHEro N BepxHero ApycoB HarpeBaTenbHOro ANeMeHTa, obbe-
AVHBHHbIMK "Kopoboukamu™,

2.6. Bo Bcex moaudukaumax KOHBEKTOPOB, usrotoBnseMbix OAO "CaHtexnpom”,
FOPU3OHTAmNbHbLIC KPOMKU KOXYXa BHU3Y U C TbUIbHOW CTOPOHDI BbIMONHEHbl C 3arM6oM Ha
180°, uTo yBenuuMBaeT NPOYHOCTb KOXyXa u obecrieumsaeTr TpaBMo6e30nacHoOCTb Npu
€ro MOHTaXe W CHATUM ANA OMWUCTKW HarpeBaTenbHOro SreMeHTa.

KoHTakT Mexay nnactuHamm n Hecywmmmn opebpermne Tpybamm gocTuraeTtcs Aop-
HoBaHuem nocneaHux Ha 0,3 — 0,5 mm.

2.7. KoHeekropbi "CaHrexnpoM AeTo" U "CaHtexnpoM ABTo C" Npu KOMNNeKTaLum
ux yrnosbimu Tepmoctatamu 3A0 “Landocc” PTIA-1 (koa 013L 3590) — ana opHoTpyG-
HbIX CUCTEM OTONNEHUA BLINOMHAIOTEA B COOTBETCTBMAM ¢ TY 4935-001-03989804-99 1
PTA-2 (xoa 0131 3580) ~ aAnst ABYXTPY6HbIX cucTem cornacHo TY 4935-002-03989804—
99. Yrnosbie TepmoctaTthl PTA-2 no xoay 013 L3580 o6opyaoBaHbi BO3AYXOOTBOAMUMKA-
My, a no kogy 013 L3570 — 3arnywkoit (BMecTo BO34yXOOTBOASALLETO KnanaHa).

2.8. Konsexropbl "CaHrexnpom” (puc. 2.3) u "Canrexnpom C" (puc. 2.4) umeior
npaKTUYECKMN Te XKe pasmepbl N TENNOrMApaBNMYEcKMe XapakTEpPUCTMKK, YTo "YHuBepcan
TB" u "YHueepcan TB-C", Ho Y npn6opoB KOHLEBOro ucnonHeHus 60koBas CTeHka KoXy-
Xa CO CTOPOHbI Kanava BbilIONHAETCA CMNOLWHOM No BCei BbicoTe npubopa, a Apyras — ¢
BbIpE30M NOA NpUcoeagnHUTENbHbIe NaTpybkn, NOSTOMY NpK UX 3aKkase CNEeAyeT yKa3sbl-
BaTb NeBoe N NpaBoe UcnornHeHme (Ha puc. 2.3 u 2.4. — npaBoe UCNONHEHUe). Y KOH-
LueBoit U npoxoaHo#i Moaucukaumii 6a30BbiX Moaenel 6oKkoBble CTEHKM KOXYyXa UMeloT
MACHTUYHbIe Bbipe3sbl ¢ 06eux CTOPOH, a NeBoe U Npasoe UCNONHeHUA AOCTUraloTcs Co-
OTBETCTBYIOLYUM PacnoNOXEHMEM HarpeBaTenbHOro sneMeHTa.

CnrouwHble 60KOBble CTEHKM CO CTOPOHbI Kanada aAns 6a3oBbix moaudukauuil
KoHBeKkTopoB "YHuBepcan TE" u "YHusepcan TB-C" nsrotapnmsaloTcs nullib NO 3aKasy,
HO B 3TOM Criyyae onpeAenseTcs U TUN UCNIONHEeHNA KOXyXa: NeBoe WM npasoe (Harpe-
BaTeNnbHbIA ANEeMEHT OA4MH U TOT Xe).

Y konBekTopoB "CaHtexnpom” u "CaHrexnpoMm C" KpoHlWTeilHbl B BepXHEel YacTu
MMeloT 3aMKK (3alénku), nossonsiowmne 0cBo60gUTb BepX KOXyxa OT KPOHLUTEAHOB W
OTKUHYTb €ero Ha ce6Aa B npeaenax, onpeAensembix ANVHON cneLymanbHOW dukcupyiowei
yenoukn. Mpn atom 6e3 créma koxyxa obecneunBaerca AoCTYN K "BO3AYLIHOMY" Knana-
HY W HarpeBaTenbHOMY 3NEMeHTY ANA UX NPo4McTKU. Mocne ouncTkN BEpX KoXyXxa npu-
XUMaETCA K CTeHe, U hpoHTanbHan naHens MKCUPYeTCA B BEPTMKANbHOM NOINOXEeHUN ¢
NOMOLLbIO YNOMSIHYTbIX 3aLLEnoK.

Kpome Toro, koMmepueckunii BapuaHT oTnm4yaeTcs oT 6a3oBoro cnocobom ynakos-
KW: HarpeBaTenbHbIiA IANEeMEHT ¢ Npoknagkamm U3 rothpokapToHa NIOTHO ycTaHaBnuBa-
€TCA BHYTPM KOXYyXa ¥ NPOYHO COSAMHACGTCA C HUM ABYMA KPOHLUTEHaMK C 3alyénkamu,
obbeguHAIOLMMM BCe 3rIeMeHTbl KOHBEKTOpa B OAMH TPaHCNOPTHbIA y3en, KoTopbifl 40-
NONMHWUTENbHO YCUNNBAETCA C THITbHOW CTOPOHbI KOXYXa ABYMS TPAHCMOPTHLIMK NNaHKa-
MM, NpWKaTbIMK K KPOHLUTeHaM BMHTaMKU. Becb TpaHcnopTHbIA y3en B cbope noctasns-
eTCA B Mara3vH UNu HENOCPeACTBEHHO NOKynaTernio B KapToHHON kopobke, nepeTAHYTOM
YyNakoBOYHOR NEHTOMN.
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2.9, Bce KOHBEKTOPbI C KOXYXOM U3roTaBnMBaioTcA KOHLEeBON U NPOXOAHOM MOAN-
chukaumit n, npu Heo6xoAUMOCTH, NEBOTO U NPABOro UCNOMTHEeHUA, ANA NoABoAa Tenso-
HOCUTenNA no cxeme “"cBepXxy-BHU3" unu "cHU3y-sBepx”.

HomeHknaTtypa cTanbHbiX HacCTEHHbIX KOHBEKTOPOB C KOXYXOM, W3rOTOBNAEMBbIX
OAO "CanTtexnpom”, npeacTaBneHa B Tabn. 2.1.

2.10. OcHoBHble pasMepbl U TEXHNYECKME XapaKTEPUCTUKN KOHBEKTOPOB yKasaHbi
Ha puc. 2.1 — 2.14 n g Tabn. 2.2 ~ 2.11. Ha pucyHKkax KOHBEKTOPb! NOKa3aHb! C rMagKuMu
natpybkamu noa ceapky. Mo 3akasy NpuUcCOEANHWUTENbHble NATPYGKN BLINOMHAIOTCA C
TpybHOW pe3bboint G 3/4. KonsekTopbl "CaHTexnpom” u "CaHrexnpom C" noctaBnaioTcs
TONbKO ¢ TpybHOW pespbort G 3/4.

2.11. AeTomaTtusnposaHHbie KOHBEKTOPb! XapaKTepu3yIioTCsi B OCHOBHOM TeMM Xe,
4yTo N 6a30Bble MOAENN, NokasaTensiMu, HO OCHallieHbl, KaK YKa3blBarochb Bbillie, B KOH-
LieBbiX TUNopasMepax yrnoBbiMu TepMocTaTaMu, KOTOPbIe repMeTMHHO C NOMOLYbIO Ha-
KMAHbIX raek KpenAatca k c¢naHuyam Tpyb HarpeBaTenbHOro aneMeHTa KoHBekTopa. Kop-
nyc TepMocTaTa 3aKpbIT KOKYXOM KOHBeKTopa, a c6oky (BHe koXyxa) kpenuTca (nocne
MOHTa)Ka KOHBEKTOpa B CUCTEME OTONNEHUA) TePMOCTaTUIECKan ronoBKa.

B 3aBMCMMOCTW OT 3ajaHWA 3aKasumka KOpfyc TepmocTata OCHaLaeTCA TepMo-
ctatuveckoi ronoskoit RTD 3100 co BCTpoeHHbIM AaTUMKOM, C 3alUWTOi OT Mopo3a W
YCTPOMCTBOM ANA OFPaHUYSHUA TeMnepaTypHOWl HacTpolku B npeaenax ot 6 ao 26°C
unn RTD 3102 ¢ AuctaHumoHHbIM AaTymkom. Mpu HeoBXOAUMOCTN NPUMEHNAETCA «BaH-
AanosaluiiéHHbI» BapuaHT ronoskn RTD 3120 unun ronoBka co BCTPOEHHbIM AaTum-
XOM, C MakCMManbHOA TemnepaTypoit HacTpoiikn Ha 21°C u sawmToi or Moposa RTD
3150 MAX (1o xe - ¢ gucTaHUMOHHbIM AaTumkom RTD 3152 MAX).

KoHueBble Mogucdukaumm Ans o4HOTPYEGHbBIX CUCTEM OCHaW|eHbl AONONHUTENbHO
CepuiiHO M3roTaBNMBaeMbiMK No LWAabNoHam 3ambliKaloOWMMKM yYacTkamMu ¢ MCNONb3oBa-
HueM Tpyb ycnoBHbIM JuaMeTpom 15 Mm.

Ecnun HeobxoauMa coBMeCTHaA KOMMNOHOBKA KOHLIEBbIX U NPOXOAHBIX KOHBEKTOPOB
B OHOTPYEHbIX CUCTEMaX OTONMEHUs, TO MOXHO UCNONb30BaTe MOAMGMKALUN KOHLEBO-
ro Tunopasmepa 6e3 3ambikaioL]ero y4acTka u NPOXOZHOro ¢ 3amMbiKaloLLUM Y4acTKoM (co
CTOPOHbI NOABOAOK). ECnM ke KOHBEKTOPHbIN y3en cocTout us Tpéx u 6onee npubopos,
TO B CEepeAuHe 3TOro y3na ycTaHaBNUBalOTCA NPOXoAHble MoAudMnKain 6a30BOro KoH-
BekTopa "YHusepcan TB" unu "Yuusepcan TB-C", a no kpasm KoHLeBoii (6e3 3ambikalo-
LYero yyacTka) U NpoXOAHOM (C 3aMblkaloWMM y4acTKOM) KoHBeKTopbl "CaHtexnpom As-
T0" unu “"CaHrexnpom Asto C".

2.12. Y 6a308Bbix Moaeneit KOHBekTOpoB "YHusepcan TE" u "Yuusepcan TB-C", a
Taioke y aBTOMaTM3UpPOBaHHbIX KOHBEKTOPOB Manoi rnybubl "CaHTexnpom ABTO" KOXYX
yHucuLmpoBaH ANA NeBoro W npaeoro ucnonHeHus. Kak ykasbiBasiocb, y KOHUEBbIX KOH-
BEKTOPOB NEBOI0 UCMONHEHWUA NpW B3rNAZE Ha HNX U3 NOMELeHNA NpucoeAuHUTENbHbIe
natpy6ku pacnonoxeHbl C NeBOW CTOPOHbI KOXYXa, Y NPasoro UCNONHEHWA — ¢ Npason.

Mpy KOMNOHOBKe HarpeBaTenbHOro dneMeHTa B KoHeekTope "CaHrexnpom AsTo"
AONOMHUTENbHO CNeAyeT yyuTbiBaTb HanpasneHue ABWKEHUA TENNOHOCUTeNa uepes
KOHBeKTOp ("CBepXy-BHM3" WK “CHU3y-BBepX"), pacnonaras ero tak, 4Tobbl kopnyc yrro-
BOro TepmocTara 6bin NepBbiM N0 XOA4Y BOAbI, @ YrofbHUK NOCAe 3TOro Kopnyca — BTO-
pbiM (cMm. Tabn. 2.1).

Y koHsekTopoB "CaHTexnpom ABTo C" koXyxu AnA NEeBoro U NpPasoro UCNONHeHua
pasHble M3-3a pasnuums B KOHCTPYKLMM GOKOBbIX CTEHOK, YTO HY)XHO YYMTbiBaTb Npw 3a-
Ka3e KOHBeKTopa.

OTtMmeTuM, 4TO yKa3aHHble B Tabn. 2.1 napbl MoaudMKaLUMiA KOHBEKTOPOB No Nn.n.
S5auns56,6au66,8un13,91n12 10115, 11 n 14 obopyAylOTCA OAHUMU U TEMU XKe Ha-
rpesaTenbHbIMU A1IeMeHTaMI, TOMNbKO PasB&pHYTbIMM COrNacHo HanNpaBnNeHuIo ABWKeHNA
TENNOHOCUTENS, U OCHALYAIOTCA COOTBETCTBYIOLMMI KOXYXaMW.

7



2.13. KoHeTpykums 6a30Boi ¥ koMMepueckolt MoguduKkaLuit KOHBEKTOPOB NMO3BO-
NfAeT NX NPUMEHSTb B cucTemax dTonneHns ¢ TemnepaTypoil TennoHocutensa o 150°C u
ero n3bbiTouHbiM AasneHuem ao 1 MMa npu ucnoirarencHom He meree 1,5 MMMa. Mo 3a-
Ka3y HaMe4vaeTca NOCTaBMATb KOHBEKTOPbI AnA paboTel B cUcTeMax OTONSEHWUA C NOBbI-
LUEHHBbIM pabounm U3bbiTouHbIM gaeneHuem ao 1,6 MMa (B aTom cnyyae oHu 6yayT uc-
AbITbIBATbCA NPY N3GbITOYHOM AaBneHUn He MeHee 2,4 MIMa).

2.14. Konsekropbl "CaHtexnpom ABTo" u "CaHrexnpom AsTo C" ucnbiTbiBaloTcA
npu u3bbiTouHOM JaBnieHnn He MeHee 1,5 MIMa u paccuuTaHbl Ha pabodee n3bbiTouHoe
AasneHue go 1 MMa.

MakcumanbHaa TemnepaTtypa TENNOHOCUTENA NPV 3TOM ONPeAenseTcA TeXHuue-
CKUMW XapakTepucTukamu Tepmoctata. Mpu ucrionb3oeaHun TepmoctatoB 3A0 "Man-
chocc” TeMnepaTypa TEnnoHoCUTeNs He AoMkHa npesbiwath 120°C.

2.15. 3HayeHUs HOMUHAaMbHOro TeNNoBOro NoToka Q,y CTanbHLIX HACTEHHbIX KOH-
BEKTOpPOB € KoxXyxom npounssoactsa OAQ "CaHrexnpom" onpeaeneHbl B naboparopum
oronuTenbHbix npubopos HcaHTexHUKn—ronosHoro uHctutyta locctpoa P® no pas-
paboTke U UCNBITAHUIO OTOMUTENbHBIX NPUEOPOB COrNACHO METOAMKE TENMOBbIX NCNbITa-
Huli oTonNUTEeNbHbIX NPMGOPOB Npu TennoHocuTene Bogde [3] Nnpu HopManbHbLIX (HOpMa-
TUBHbIX) YCNOBUAX: TeMMNepaTypHOM Hanope (pasHOCTU cpefHeapndMeTUUECKoil Temne-
paTypbl Boabt B npubope U TemnepaTypbl BO3AyXa B M30TEpPMUYECKOl Kamepe) ©=70°C,
pacxoae TENMOHOCUTENA 4Yepes KaXaylo opebpéHHylo Tpyby koHeektopa Mn,=0,1 kric
(360 Kkr/u) npu ero ABWKEHUU NO cxeme "CBepXy-BHU3" W GapOMETPUUECKOM JaBMeHUN
B=1013,3 rMa ( 760 mm pT.cT.).

2.16. M'mapaenuueckne XapaKkTepuCTUKN KOHBEKTOPOB C KOXKYXOM, M3roTaBrnmeae-
Mbix OAQ "CaHTexnpom”, nonyyeHbl Npu NoasoAKax YCNoBHbiM AuameTpom 20 mm. [ina
aBTOMAaTU3NPOBaHHbIX MoAUDMKAUMA C 3aMbIKAIOLMM YUACTKOM MMAPaBNUYEcKne xapak-
TEPMCTMKN OTHECEHbI K Y3y B LIeflOM, KOTOPbIiA BKITIOHaeT KOHBEKTOp ¢ TEPMOCTaTOM #
3aMbiKaloLMIA y4acToK U3 Tpybbl C BHYTPEHHUM aunametpom 15,1 MM npu Anametpe 15
MM COOTBETCTBYIOLLUX OTBEPCTUA B NOABOAKAX.

Mmapasnuyeckue uchnbiTaHWA NpoBeaeHbl cornacHo metoamke HUWcaHTexHuku
[4], no3BonsAIoWei onpeAenaTb 3HAYEHNS NPUBEABHHBIX KO9hDULMEHTOB MECTHOTO COo-
NPOTUBNEHNA J,y N XapaKTEpPUCTUK CONPOTUBNEHUA S,y NPU HOPMaNbHbIX YCNOBUAX (Npu
pacxoae Boabl Yepes npubop 0,1 kr/c unn 360 kr/4) nocne nepwoaa aKkcnayaraiLum, B Te-
UeHMe KOTOporo ko3(MULMEHTH! TPEHUA MepHbIX YYacTKOB CTasibHbiX HOBbIX TPY6 Ha
NOABOAKAaX K UCNbITLIBAEMbIM OTONUTENbHBLIM Npubopam AoCTUraloT 3HauYeHWil, CooTBeT-
CTBYIOLYMX KOICOHULIMEHTY TPEHUA CTarnbHbIX TPYO C 3KBWBaNEHTHOR LLEpOXOBaTOCTbIO
0,2 MM, NPUHATON B Ka4eCTBe PacU8THOW ANA cTanbHbIX TENNONPOBOAOB OTEUECTBEHHbIX
CHCTEM OTONMEeHUs.

2.17. NoMUMO nepeuncneHHbiX Bbile MoAucuKaumii HaCTEeHHbIX KOHBEKTOPOB €
koxkyxom OAO "CaHTexnpom" W3roTaBnueaceT HanofibHbie BbICOKME KOHBEKTOPbI MOBbi-
WweHHoi TennonnotHoctu KB-Y ANA OTONMEHWA NECTHWYHbLIX KINETOK W NOMeLleHUI
6onbluoro o6béma [5], a Talke HU3KUE HaNoMNbHbIE KOHBEKTOPb! ANA OTONNEHUA OhNCoB,
TOProBbiX 3aroB ¥ TOMY NOAOGHbIX NPECTWKHBIX MOMELL{SHUIA.

2.18. O6o3HauyeHUa TUNOPa3MepoOB KOHBEKTOPOB B Tabn. 2.2 — 2.11 ykasaHbl co-
rnacHo TpeGosaHuam FOCT 20849-94 n cooTBETCTBYIOT NPUBEAEHHDBIM HIKE NpUMepam.

KoHBEKTOp OTONUTENbHBIN C KOKYXOM Manoi rnybuHbl, TpaemobeaonacHbii "YHu-
sepcan TB", ¢ AnameTpoMm ycrioBHOro npoxoaa Tpy6 20 MM, HOMUHaNbHBLIM TENNOBLIM
notokom 0,918 kBT, koHUeBoIiA (puc. 2.1a):

Korieexmop "YHueepcan Tb" KCK 20-0,918 K TY4935-023-00284581-96.



KoHBekTOp OTONMUTENbHbLIA C KOXYXOM CpeAHeil rny6uHbi, TpasMobesonacHbin
"Yuusepcan TB-C", ¢ AnamMeTpoMm YCrioBHOro npoxoAa Tpy6 20 MM, HOMUHaNbHLIM Ten-
nosbim notoxom 1,348 kBT, npoxoAHoiA (puc. 2.26):

Koneexmop "Yuueepcan T5-C" KCK 20-1,348 I1 TY4935-023-00284581-96.

KoHBeKTOp oTonMTENbHDI C KOXYXOM Manoi rnybutbt, TpaBMobesonacHbiit, "CaH-
Texnpom ABTO", C AMAMETPOM YCNOBHOIO npoxoAa TPy6 20 MM, HOMWHaNbHLIM Tenno-
BbiM notokom 0,918 xBr, KOHL|eBOMN, aBTOMaTU3NPOBaHHBIA ( CO BCTPOEHHLIM TEPMOCTa-
Tom PTL1-1 AN oAHOTPYOHbIX CUCTEM), C 3aMbIKaIOLUM YYacTKOM (puc. 2.5a):

Koneexmop "Canmexnpom Aemo”" KCK 20-0,918 KA 1(3y)
TY 4935-001-03989804-99.

KonBekTop oTonuTesbHbiiA ¢ KOKyXOM Manoi riy6uHbl, TpasmobesonacHbiii "Can-
Texnpom ABTO", C AUaMeTPOM YCNOBHOro npoxoAa Tpy6 20 MM, HOMWHANbHLIM TEnmo-
BbiM notokoM 0,918 kBr, npoxoaHO# (AN KOMNNEKTaLMKU C aBTOMAaTU3UPOBAHHDIM KOH-
BekTopoMm "CaHTexnpom ABTO" KOHLIEBOTO WCMIONHEHNS), C 3aMbIKAIOLYMM y4acTKOM (puc.
2.9):

Korneexmop "Canmexnpom Aemo” KCK 20~0,918 1A (3y)
TY 4935-001-03989804-99.

KoHBekTOp oTONMTENbHBIA C KOXYXOM Manoi rry6uHbl, TpaBMobesonacHbiit, "Can-
Texnpom ABTO", C AMAMETPOM YCMOBHOIO fpoxoAa Tpy6 20 MM, HOMUHANbLHLIM Tenno-
BbiM notokom 0,918 kBT, kOHLeBO#, aBTOMATU3NPOBaHHDIA (CO BCTPOEHHBIM TEPMOCTa-
Tom PT[1-2 ¢ BO3AYXOOTBOAUMKOM ANs ABYXTPYGHbIX cucTeM), 663 3aMblkalowjero ydact-
Kka (puc. 2.7a):

Koreexmop "Canmexnpom Aemo” KCK 20-0,918 KA 2 013L3580
TY 4935-002-03989804-99.

KoHBeKTOp OTONMTENbHbIA C KOXKYXOM CpeAHeit rmybuHbl, TpaBmob6esonacHbii,
"Cantexnpom AsTo C", ¢ AMaMeTpom yCrioBHOro npoxopa Tpy6 20 MM, HOMUHaNbHbIM
TennosbiM notokom 1,348 kBT, KoHLeBOR, aBTOMaTU3NPOBaHHDbIA (CO BCTPOEHHbIM Tep-
moctatoM PT-1 Ans ogHOTPYOHbBIX CMCTEM), C 3aMbIKaIOLLUM YYaCTKOM, NPaBoro ucnon-
HEeHUA NPU NOABOAE TENNOHOCUTENA K BepxHeMy naTpy6ky "B" (puc. 2.10a):

Koneexmop "Canmexnpom Aemo C" KCK 20-1,348 KA 1 (3y) npae.B
TY 4935-001-03989804-99.

KoHBeKkTOp oTonMTEnbHbIA C KOXYXOM CpeaHeil rmyGuHbl, TpaBMoGe3onacHbiit,
"Cantexnpom Asto C", ¢ AuameTpom ycrioBHOro npoxofa Tpy6 20 MM, HOMUHaNbHbLIM
Tennosbim notokoM 1,348 kBT, kOHLleBO#, aBTOMaTU3UPOBaHHbIA (CO BCTPOSHHBLIM Tep-
moctatom PT1-2 ¢ 3arnywikoit - ana AByXTPY6HbIX cucTeM), 6e3 3ambikalolfero yyacrTka,
neBsoro ucnonHeHun (puc. 2.13a):

KoHeexmop "Canmexnpom Aemo C" KCK 20-1,348 KA 2 013L.3570 nee.
TY 4935-002-03989804-99.

KoHBekTOp OTONMUTENbHBLIA C KOXYXOM CpeAHeit rny6uHbi, TpasmobGesonacHbii
"CaHrexnpom Aero C", C AWaMETPOM YCMOBHOro Npoxogda TPy6 20 MM, HOMUHANbHBIM
TennoBbiM notokom 1,348 kBT, NpoxoAHOA (ANA KOMNMEKTaUun ¢ aBTOMaTN3NpPOBaHHbIM
koHBeKkTopoMm "CaHrexnpom ABTO C" KOHUEBOTO MCMOMTHEHWUSA), ¢ 3aMbIKAIOLIUM YYaCTKOM
(puc. 2.14):

Koneexmop "Canmexnpom Aemo C" KCK 20-1,348 I1A (3y)
TY 4935-001—03989804-99.
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Obpauaem BHUMaHUe NPOSKTUDOBUMKOB M 3aKa3YUKOB Ha OTCYTCTBUE B YC-
noBHbIX 0603HaAYEHNAX KOHBEKTOPOB, NPeAHa3HauYeHHbIX ANA ABYXTPYOHbIX cucTeM oTo-
NNEHUSA, YKasaHWA O HanpasrieHUN ABWKEHUs TennoHocutens yepes npubop (B unu H),
nocKonbKy B ABYXTPYGHbIX cucTeMax OTONNEHWs NOABOA TENMOHOCUTENA K npubGopam
CCYU{ECTBMAETCA TOMbKO N0 CXEME «CBEPXY-BHU3».

[Npwn Bcex MogndMKaLMAX aBTOMATU3NPOBaHHbIX KOHBEKTOPOB TEPMOCTaT JOSKEH
6biTb YCTaHOBMNEH TAaKUM 06pa3oM, 4ToGbl ABWKEHME TENNMOHOCUTENA Yepes Hero ocyuye-
CTBNANOCH NO HanNpaBmneHWio CTPenkn, OTNUTOI Ha kopnyce TepMmocTara.

2.19. Bce Bbilleyka3aHHble 0603Ha4eHNA NpuBeAeHbl ANSl KOHBEKTOPOB C IMaAKu-
MW KOHUAMU NaTpybkoB ANS UX NPUCOSANHEHUS K TENnonpoBOAaM METOAOM CBapKw.
Mpu oTKpbITUK 3aka3a Ha KOHBEKTOPbI C pe3b6OBbIM MOACOSAUHEHNEM B KOHLE 0603Ha-
4YeHUA KOHBEKTOpa creAyeTr AONONMHUTENbHO YKa3biBaTb MHAEKC «pe3.», a Npu UCNOonHe-
HUW NPUCOSAUHUTENBHBIX NaTPybKkoB C pacTpybamm — uHaekc «pm.».

2.20. B Hactonuiee spems OO0 "Butatepm” coBmecTHO co cneynanuctamm OAO
"CaHrexnpoM" BeA&T pa3paboTkun KOHBEKTOPOB C AOHHBLIM PacnoNoXeHUEeM NpUCoeANHU-
TerbHbiX NAaTpy6KoB; KOHBEKTOPOB C HarpeBaTErbHbIM 3NEMEHTOM U3 TPY6 YCNOBHDIM
AMAMETPOM 15 MM NpenMyLeCTBEHHO ANA ABYXTPYOHbIX CUCTEM OTOMNMEHWUA; KOHBEKTO-
poB mano# rny6mHbl ¢ NOBbilWeHHOW Ha 8—16% TennonfoTHOCTbIO; HU3KMX HANOMbHbIX
KOHBEKTOPOB NOBbILLIEHHOW TENNONNOTHOCTN (cBbiwe 2,2 kBT/M) W BbICOKMX HaNONbHbIX
KOHBEKTOPOB ANA NPECTWKHbIX NoMeLyeHui 6onbiuoro o6béma.

2.21. OO0 "Buratepm” n OAQO "CaHTexnpoM" nocTosHHO paboTaloT Haj coBep-
LLIEHCTBOBAHUEM KOHCTPYKLUMIA W TEXHOMOrMU W3roTOBNEHUS KOHBEKTOPOB “YHuBepcan
TB", "CaHTtexnpom" n "CaHtexnpom ABTO". CnpaBKku O BO3MOXHbIX U3MEHEHUAX KOHCT-
pYKUmii NpubopoB M paciluMpeHUn UX HOMEHKNaTypbl MOXHO nony4uts B OO0 “Bura-
TepM" (aapec u HoMepa TenedgoHOB YyKa3aHbl B NPEANCIIOBUN).
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Puc: 2.11. Koneekrop "CaHrexnpom Asto C" KOHUEBOW, NEBOro
UCNONHEHUSA, C 3aMbIKAIOLLMM YHACTKOM, ANA ABNKEHUA BOAbI NO
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Puc. 2.12. KonpekTtop "CaHTexnpom AsTo C" KOHUEBOW, npasoro
ncnonHenns, 6e3 3aMbiKalOWEro yyacTka, AN ABUKEHUS BOAbI NO
cxemaMm "ceepxy-BHu3" (a) u "cHuay-eeepx” (6)
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Puc. 2.13. Konsektop "CaHTexnpom ABTo C" KOHUEBOW, nesoro
vcnonHeHus, 6e3 sambikaowero y4acTka, ANs ABUXEHUS BOAbI NO
cxemam "csepxy-8Hu3" (a) u "cHuly-seepx” (6)
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Puc. 2.14. Konpexrop "Cantexnpom Asto C" npoxogHoi, npasoro (a)
¥ nesoro (6) ucnonHeHu, ¢ 3aMbIKAIOWNM YHECTKOM
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Tabnuuya 2.1
Homemma'rypa CTanbHbiX HACTEHHbIX KOHBEKTOPOB C KOXYXOM, Bbl-

nyckaembix OAO "CaHTtexnpom"

Konuve-
JCKK3 KOMNOHOBKM TPYyD Ne
NeNe | HassaHnve moaudukaummn HarpesaTenbH oropy CcTBO pHCYH-
nn KOHBEKTopa aneMeHTa TMnopas- xa
MEpoB

"Yuusepcan TB",
1 | KoHuesom —*F 13 21a

"Yhusepcan Tb",

2 | npoxoaHoW P 13 216
"Yuusepcan TB-C", -
3 | koHueBoit - 18 22a
"YHusepcan Tb-C", -
4 | npoxoaHoi = 18 226
"CanTtexnpom ABT0" ¢ rc
5 | TepmocTaTom, KoHueBoiA, L 13 25a
C 3aMbIKaIOLLMM yuacT-
KOM .
L1 S 13 | 256
"CaHnTtexnpom ABTO" ¢ Tc .
6 | TEPMOCTAaTOM, KOHUEBOM, e— 13 27a
6e3 3aMbIKAIOLLEro yya-
cTka
1 G 13 2.76
"CaHrexnpom ABTO",
7 | npoxogHoit —_—r* 13 29

"CaHTtexnpom Asto C" ¢
g | TepPmocTaTom, KoHuEeBO#, "‘g:r_' « 18 2102
NpaBoro UCNOMHEHUR, C » )
3aMbIKAIOLWUM YHACTKOM
"CaHtexnpom Asto C" ¢

TepMoCTaTOM, KOHUEBOM,
° NpPaBsoro UCNONHEHWA, C g:

3aMbIKaOLLUM YHACTKOM
"Cantexnpom Aeto C" ¢

. 18 2106

TepMOoCTaTOM, KOHLIeBOM, rc

10 | npaBoro ucnonHeHus, %—_— it 18 212a
6e3 3ambixalowiero yua-
cTKa
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Mpoponxenue Tabnuusl 2.1

NeNe | HassaHue moaudukauvm

fn

3cKU3 KOMMOHOBKM TPYD Konwe- Ne

T8
HarpeBsaTenbHOro cT8o pWCYH-

anemeHTa Tvnopas- Ka
MepoB

KOHBEXTOpa

11

"CaHTtexnpom AsTto C" ¢
TEpMOCTaTOM, KOHUEBORN, -

TC
NPaBoro UCNONHEHUN, g * 18 2126
6e3 3amblkatowero yya-
cTKa

12

"CaHntexnpom Asto C" ¢

TEPMOCTAaTOM, KOHLIEBOM, - Tc 18 211a
NeBOro UCNOMHEHUR, C « % )

3aMbiKaloLUUM y4acCcTKOM

13

"Cantexnpom AsTto C' ¢
TEPMOCTaTOM, KOHLIEBOMN, « 2c

NEeBoro UCNOSTHEHUA, C i I@ 18 2116
32MbIKAIOLUM Y4aCTKOM

14

"CaHtexnpom ABTo C" ¢
TEPMOCTaTOM, KOHLIeBOW, - :g tc 18 213a
NeBoro UcnonHeHus, 6es - )

3aMbIKaloLLEro y4acTtka

15

"CaHnTexnpom Asto C" ¢
TEPMOCTaTOM, KOHLIEBOW, « ce ]
neBoro ucrnonHexus, 6es - % 8 2.136
3aMbiKaloLWero y4acTka

16

"CaHTexnpom AsTo C", R
NPOXOAHOM, C 3amblKalo- g: 18 214
WNM Y4aCTKOM

MpumeyaHus.

1.

HomeHknatypa koHBekTopos "Cantexnpom” (puc. 2.3) u "Cantexnpom C" (puc.
2.4) v xomnoHoBka Tpy6 uUx HarpesaTeNbHLIX SrIEMEHTOB UAEHTUYHBI HOMEHKNA-
Type ¥ KOMNOHOBKE TPyD KOHBEKTOPOB COOTBETCTBEHHO "YHusepcan TB" u "YHu-
Bepcan Tb-C".
Ha acku3ax HarpeBaTenbHOro 3NemMeHTa KOHBEKTOpA:

- CTpenkamy nokasaHo HanpasfieHUe ABWKEHUA TENNIOHOCUTENSs;

- "1¢" — ycnoBHoe 06o3HaveHne TepMocrara.

. Moaudukaymn KOHBEKTOPOB C 3aMbIKAIOLLIMMY y4acTKaMu NpUMEeHsIOTCA TONbKO

B OAHOTPYOHBIX CUCTEMAX OTONNEHURA.

Moaudukauum KOHBEKTOPOB, yKasaHHble B n.n. 6, 10, 11, 14 u 15 moryT GbiTe
UCMNONb30BaHb! Kak B OQHOTPYOHbBIX CUCTEMAX OTONSMEHUA (FTOPU3OHTaNbHbIE Ha
cuerke), Tak u B ABYXTPYOHbIX.
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Tabnuua 2.2

O603HaueHus, HOMUHaNbLHbLIA TeNNOBOM MOTOK U OCHOBHbIe pa3Mepbl KOHBEKTOpPOB
manom rnybuHbl «YHuBepcan Tb» u «CaHtexnpom»

MoH- Pasmepbt, MM Konuuec-
OGo3HaueHue KoHsekTopa Tax- :'uomx: Jnuna AnuvHa ane- Oﬁz.laa AnvHa L, | Paccrostye | TBO nnac-
} ] HbIA BOV NOTOK | Koxyx@ MEHTa no Komue- | Mpoxo- Mexay ocsi- | TWH ope-
Koryesoi MpoxoaHon HO- Qu . KBT L opebpe- 8O/ AHOM MU KPOH- 6peHus ,
mep W HUIO L WTernHos wr.
KCK20-0,4 K KCK20-0,4 N Y1 04 646 468 716 766 432 40
KCK20-0,479 K | KCK20-0,479 I Y2 0,479 742 564 812 862 528 48
KCK20-0,655 K | KCK20-0,655 N Y3 0,655 646 540 716 766 432 91
KCK20-0,787 K | KCK20-0,787 N Y4 0,787 742 636 812 862 528 107
KCK20-0,918 K | KCK20-0,918 N Y5 0,918 838 744 908 958 624 125
KCK20-1,049 K |} KCK20-1,049 N Y6 1,049 934 840 1004 1054 720 141
KCK20-1,18 K KCK20-1,18 1N Y7 1,18 1030 936 1100 1150 816 157
KCK20-1,311 K | KCK20-1,311 1M Y8 1,31 1126 1032 1196 1246 912 173
KCK20-1,442 K | KCK20-1,442 N Y9 1,442 1222 1128 1292 1342 1008 189
KCK20-1,573 K | KCK20-1,573MN | Y10 1,673 1318 1230 1388 1438 1104 206
KCK20-1,704 K | KCK20-1,7041 | Y11 1,704 1414 1326 1484 1534 1200 222
KCK20-1,835 K | KCK20-1,8361 | ¥12 1,835 1510 1422 1580 1630 1296 238
KCK20-1,966 K | KCK20-1,9661 | Y13 1,966 1606 1624 1676 1726 1392 255

[pumedanus: 1) PaccTosHue Mexay KpoHLwTeitHaMm Ly koHBekTopa «YHuBepcan Ty - cnpaBovHoe.
2) B KoHUe YCnoBHbIX 0603Ha4eHM KOHBEKTOPOB « CaHTEXNPOM» HEOGXOAUMO BBORWTE AONOMHUTENLHO 0603HaYeHUA NPaBoro unm
NeBoro UCTONHEeHWA, COOTBETCTBEHHO "npae.” vnn "nee.”, No aHanorMmn ¢ yCnoBHbIMWY 0603HaYEHWAMU, NPUBEAEHHBIMU B N, 2.18.




Tabnuya 2.3

OcHoOBHbIle TeXHUYecKue XapakKkTepMCcTUKM KOHBEKTOpOB

"YHugsepcan TB" u "Canrexnpom"

ObosHaueHWe KOHBEKTOpa ':,’;‘;e‘“;‘}_b S:;:h; “:Ji‘;%i;;;g’o:_
HOCTU Ha- KOHBEK-
KoHyesoi MpoxopHoM "Pe:g F, TOP:: V. | Kony. | Npoxon.

KCK20-0,4 K KCK20-04 11 0,972 05 7,78 8,06
KCK20-0,479 K KCK20-0,478 N 1,159 0,57 8,88 9,07
KCK20-0,655 K KCK20-0,655 M 2,075 05 11,43 11,62
KCK20-0,787 K KCK20-0,787 N 2,433 0,57 12,79 12,98
KCK20-0,918 K KCK20-0,918 N 2,836 0,64 14,24 14,43
KCK20-1,049 K KCK20-1,049 N 3,194 0,7 15,60 15,79
KCK20-1,18 K KCK20-1,18 N 3,552 0,77 16,96 17,15
KCK20-1,311 K KCK20-1,311 N 3,91 0,84 18,32 18,51
KCK20-1,442 K KCK20-1,442 N 4,268 0,91 19,68 19,87
KCK20-1,573 K KCK20-1,573 N 4,648 0,98 21,09 21,28
KCK20-1,704 K KCK20-1,704 N 5,006 1,04 22,45 22,64
KCK20-1,835 K KCK20-1,835 N 5,364 1,11 23,81 24,00
KCK20-1,966 K KCK20-1,966 N 5,744 1,18 25,22 25,41

MpumeuyaHue. B Tabnuue npuBeaeHa cnpaBodyHas Macca KOHBEKTOPOB "YHM-
Bepcan TE" 6e3 yuéTa Maccbl ynakoeku. Y KoHBekTopoB "CaHrexnpom" macca
Ha 420 r Gonbiue 3a CHET Maccbl TPAHCMOPTHBLIX MITAHOK, CheLynanbHbiX KPOH-
WTeAHOB, NON3YHKOB, 3aLLENOK M LIeNOoYKN.
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Tabnuya 2.4

06Go3HauYeHUs, HOMUHAJILHbLIN TeNnoBoM NOTOK U OCHOBHbIE pa3Mepbl KOHBEKTOPOB
cpepent rny6uHsl «YHusepcan TB-C» n «CaHTtexnpom C»

OBosHaue sexTop: Mon- | Homuua- Pasmepsl, MM Kon
Hue KoHBekTOpa Tax- | NbHsid UHa Pacct. mexa :
‘::)m Te;g::,?ﬁ K,EU‘IMHa KoxXyxa L \ iﬂMema Obuas aAnvHa L, oo KBpOLH‘_y 51{1',1&:1

" . - oHye- | Mpoxo- no ope- | KoHuye- | Mpoxo- WTenHol )

KoHuesoi MpoxopHon vep | Qu , KBT| goi LHOM 5peng Ly BOW AHO Kony. | MMpox. o
KCK20-0,7 K KCK20-0,7 N | Y14A 0,7 601 601 396 671 721 324 324 68
KCK20-0,85 K KCK20-0,85 M | Y15A 0,85 697 697 492 767 817 420 420 84
KCK20-1,0 K KCK20-1.0N | Y16A 1,0 793 793 588 863 913 516 516 100
KCK20-1,226 K | KCK20-1,226 1 | Y14 1,226 793 745 594 863 865 516 468 200
KCK20-1,348 K | KCK20-1,348 11 | VY15 1,348 841 793 642 M 913 564 516 216
KCK20-1,471 K | KCK20-1,471 N | Y16 1,471 889 841 690 959 961 612 564 232
KCK20-1,593 K | KCK20-1,593 11 | Y17 1,593 937 889 738 1007 1009 660 612 248
KCK20-1,716 K | KCK20-1,716 0 | Y18 1,716 985 937 786 1055 1057 708 660 264
KCK20-1,838 K | KCK20-1,8381 | Y19 1,838 1033 985 834 1103 1105 756 708 280
KCK20-1,961 K | KCK20-1,961 1 | Y20 1,961 1081 1033 882 1151 1153 804 756 296
KCK20-2083 K | KCK20-2083 1 | ¥21 2,083 1129 1081 930 1199 1201 852 804 312
KCK20-2,206 K | KCK20-2,206 1 | Y22 2,206 1177 1129 978 1247 1249 900 852 328
KCK20-2,328 K | KCK20-232811 | Y23 2328 1225 1177 1026 1295 1297 948 900 344
KCK20-2,451 K | KCK20-2,451 N | Y24 2,451 1273 1225 1074 1343 1345 996 948 360
KCK20-2574 K | KCK20-257411 | Y25 2574 1321 1273 1122 1391 1393 1044 996 376
KCK20-2,696 K | KCK20-2696 11 | Y26 2,696 1369 1321 1170 1439 1441 1092 1044 392
KCK20-2,819 K | KCK20-2819 N | Y27 2,819 1417 1369 1218 1487 1489 1140 1092 408
KCK20-2,941 K | KCK20-2,941 1 | Y28 2,941 1465 1417 1266 1635 1537 1188 1140 424




Tabnuua 2.5

OcHOBHbIe TEXHUYECKUEe XapaKTepuCTUKU KOHBEKTOpoB

"YHuBepcan TB-C" u "CanTtexnpom C"

b 6
Tun koHsekTopa r;ﬁ%g& 8)&1:?“; m::;ﬂ;:f 0:;
HOCTW Ha- | koHBek- !
KoHLiesom MpoXoAHO f‘pe;; F, TOpI? Vi | Kowy | Mpoxon.

KCK20-0,7 K KCK20-0,7 N 1,61 0,88 11,63 13,31
KCK20-0,85 K KCK20-0,85 N 1,97 1,02 13,33 15,01
KCK20-1,0 K KCK20-1,0 M 2,33 1,15 15,07 16,71
KCK20-1,226 K KCK20-1,226 11 4,381 1,09 19,23 20,79
KCK20-1,348 K KCK20-1,348 N 4725 1,15 20,42 21,98
KCK20-1,471 K KCK20-1,471 N 5,069 1,22 21,61 23,17
KCK20-1,593 K KCK20-1,593 N 5,413 1,29 22,80 24,36
KCK20-1,716 K KCK20-1,716 1 5,757 1,36 23,99 25,55
KCK20-1,838 K KCK20-1,838 N 6,101 1,42 25,18 26,74
KCK20-1,961 K KCK20-1,961 N 6,445 1,49 26,37 27,93
KCK20-2,083 K KCK20-2,083 N 6,789 1,56 27,56 29,12
KCK20-2,206 K KCK20-2,206 11 7133 1,63 28,75 30,31
KCK20-2,328 K KCK20-2,328 N 7,477 1,7 29,94 31,50
KCK20-2,451 K KCK20-2,451 1 7,821 1,76 31,13 32,69
KCK20-2,574 K KCK20-2,574 N 8,165 1,83 32,32 33,88
KCK20-2,696 K KCK20-2,696 N 8,509 1,9 33,51 35,07
KCK20-2,819 K KCK20-2,819 N 8,853 1,97 34,70 36,26
KCK20-2,941 K KCK20-2,941 N 9,197 2,03 35,89 37,45

Mpumeuanne. B Tabnuue npuBeaeHa cnpaBoYHas Macca KOHBEKTOPOB "YHu-
sepcan TB-C" 6e3 yudra maccbl ynakoskn. Y koHsektopos "CaHrexnpom C"
macca Ha 390 r Gonblue 3a CYET MaCChi TPAHCMOPTHBIX ASlAHOK, CheuuanbHbIX
KPOHLUTERHOB, NON3YHKOB, 3aLU&NOK W LIenouKW.
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Tabnuya 2.6

0603HayeHUsl, HOMUHAIILHbLIA TENNOBO MOTOK U OCHOBHbLIE pa3Mepbl KOHBEKTOPOB
mManoi rnyouHbl «CaHTexnpom ABTO» ¢ yrnoBbiMu TepMmocTatamu PTA-1,

C 3aMbiKalWMMN y4yacTKaMn

Moh- Paamepbl, MM
O6o3HayeHWe KoHBeKTOpa TaX- Hoymarm— Iinnia one- | Obluan Anvina L, | PaccTosmie Kon.
HbIV H:ég Leo';'g?(' Amra | 0 ra no K n Mexay ocs- m;a-
KowtieBoit MpoxoaHo# Ho- Q. Bt KO)KC/ xa opebpe- OHUE- POXO- | “ iy kpom- CLTH ’
mep o Hao Ly Bon AHOM | | ireitHos Ly :
KCK20-0,4 KA 1 (3y) KCK20-0,4 IMA (3y) Y1 0,4 646 468 763 813 432 40
KCK20-0,479 KA 1(3y) KCK20-0,479 MNA (3y) Y2 0,479 742 564 859 909 528 48
KCK20-0,655 KA 1(3y) KCK20-0,655 MA (3y) Y3 0,655 646 540 763 813 432 91
KCK20-0,787 KA 1(3y) KCK20-0,787 MNA(3y) |. Y4 0,787 742 636 859 909 528 107
KCK20-0,918 KA1(3y) | KCK20-0918 MA(ay) | Y5 0918 838 744 955 1005 624 125
KCK20-1,049 KA 1(3y) KCK20-1,049 A (3y) Y6 1,049 934 840 1051 1101 720 141
KCK20-1,18 KA1 (3y) KCK20-1,18 A (3y) Y7 1,18 1030 936 1147 1197 816 157
KCK20-1,311 KA 1(3y) KCK20-1,311 NA (ay) Y8 1,311 1126 1032 1243 1293 912 173
KCK20-1,442 KA 1(3y) KCK20-1,442 MA (3y) Y9 1,442 1222 1128 1339 1389 1008 189
KCK20-1,573 KA 1(3y) KCK20-1,573MA(3y) | Y10 1,673 1318 1230 1435 1485 1104 206
KCK20-1,704 KA 1(3y) KCK20-1,704 MA (3y) Y11 1,704 1414 1326 1631 1581 1200 222
KCK20-1,835 KA 1(3y) KCK20-1,835 A (3y) Y12 1,835 1510 1422 1627 1677 1296 238
KCK20-1.966 KA 1(ay) | KCK20-1,966 DA (3y) | Y13 1,966 1606 1524 1723 | 1773 1392 255
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Tabnuua 2.7

0603HaYeHUA, HOMUHaNbHbLIA TENNOBOW NOTOK U OCHOBHbIE Ppa3Mepb! KOHBEKTOPOB
mano# rny6uHbl «CaHTexnpoM ABTO» G YTNMOBbIMU TepMocTaTamMu PTO-1,
6e3 3aMblKalOWKUX Y4YacTKOB

MoH- Homu- Paameps, MM Konuuec-
Oboaravenie | T | ooy | fwwa | AR | opus | Peocromwe | LT
KOHBEKTOpa HbliA HOTOK KOXyXa AnvHa XAy BpeHus
Homep L no ope- L MU KPOH- !
Qu, KBT 6peHiio Ly 2 LWTeAHOB L, wr.
KCK20-0,4 KA 1 Y1 04 646 468 763 432 40
KCK20-0,479 KA 1 Y2 0,479 742 564 859 528 48
KCK20-0,655 KA 1 y3 0,655 646 540 763 432 9N
KCK20-0,787 KA 1 Y4 0,787 742 636 859 528 107
KCK20-0,918 KA 1 Y5 0918 838 744 955 624 125
KCK20-1,049 KA 1 A 1,049 934 840 1051 720 141
KCK20-1,18 KA 1 Y7 1,18 1030 936 1147 816 157
KCK20-1,311 KA 1 Y8 1,311 1126 1032 1243 912 173
KCK20-1,442 KA 1 Y9 1,442 1222 1128 1339 1008 189
KCK20-1,573 KA 1 Y10 1,573 1318 1230 1435 1104 206
KCK20-1,704 KA 1 Y1 1,704 1414 1326 1531 1200 222
KCK20-1,835 KA 1 Y12 1,835 1510 1422 1627 1296 238
KCK20-1,966 KA 1 Y13 1,966 1606 1524 1723 1392 255

Mpumeuanus. 1) Obwas anuHa L, ykasaHa 6e3 yyéta ANUHbI T@PMOCTATMYECKOA ronoBku (80 Mm).

2) IeBoe 1 npaBoe UCNONHEHMA KOHBEKTOPOB 06ecneunBaloTCA COOTBETCTBYIOLUM NOBOPOTOM Harpesa-
TENbHOTO JNIEMEHTa C YYETOM CXEMbI ABWKSHWA TennoHocUTENs (BCerga No HanpasreHnto CTPenkn Ha
Kopnyce TepmocTara).




Tabnuuya 2.8

OCHOBHbIe TeXHMYeCKUe XxapaKTepucTUKU KOHBeKTopoB
"Cantexnpom Asto"

O603Ha4eHne KoHBeKTopa flllcglé;;l(l_b S'%:': h:ﬁi%?-lgnf)),o:r-
HOCTH KOHBEK-
KoHyeson MpoxopHon ngp:ga T°pﬁ Vi KoHy. | Mpoxoa.

KCK20-0,4 KA 1 (3y) KCK20-0,4 MNA (3y) 0,972 0,5 8,26 8,62
KCK20-0,479 KA 1 (3y) | KCK20-0,479 NA (3y) 1,159 0,57 9,21 9,57
KCK20-0,655 KA 1 (3y) | KCK20-0,655 MNA (3y) 2,075 0,5 11,70 12,06
KCK20-0,787 KA 1 (3y) | KCK20-0,787 MNA (3y) 2,433 0,57 13,00 13,36
KCK20-0,918 KA 1 (3y) | KCK20-0,918 MNA (3y) 2,836 0,64 14,39 14,75
KCK20-1,049 KA 1 (3y) | KCK20-1,049 MA (3y) 3,194 0,7 15,69 16,05
KCK20-1,18 KA 1 (3y) KCK20-1,18 MA (3y) 3,552 0,77 16,99 17,35
KCK20-1,311 KA 1 (3y) | KCK20-1,311 IMNA (3y) 3,91 0,84 18,29 18,65
KCK20-1,442 KA 1 (3y) | KCK20-1,442 INA (3y) 4,268 0,91 19,59 19,95
KCK20-1,573 KA 1 (3y) | KCK20-1,573 NA (3y) 4,648 0,98 20,94 21,30
KCK20-1,704 KA 1 (3y) | KCK20-1,704 NA (3y) 5,006 1,04 22,24 22,60
KCK20-1,835 KA 1 (3y) | KCK20-1,835 INA (3y) 5,364 1,11 23,54 23,90
KCK20-1,966 KA 1 (3y) | KCK20-1,966 MA (3y) 5744 1,18 24,89 25,25

MNpumeuaHue. Macca KoHUEBbIX KOHBekTOpoB 6e3 3aMbikaloujero yyactka Ha 70

MeHblUe, YeM Y KOHLeBbiX KOHBEKTOPOB C 3aMbIKAIOLMM YUACTKOM.
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O6o3HaueHUs, HOMUHaNbHbLIN TeNNOBOI MOTOK M OCHOBHLIE pasMepbl KOHBEKTOPOB CpeaHei

Tabnuua 2.9

rny6uHbl "CaHtexnpom Asto C" ¢ yrnoBsiMu TepmMocTatamu PTO-1, ¢ 3aMbikalolwyumMu  yuacTKaMm

06 MoH- HaH:;m-xm Pa3smepb!, MM
03HAYEHME KOHBEKTO
pa I‘i"'; Tenno- | [finmmaxoxyxal | AmMHa | Obuas gnuma L, ii‘;ﬂu n:exiy
HO- poh Konue- | Mpoxo a%imﬁgz Konye- | Mpoxo lUTeﬁHOBPOL‘
” . noToK - - -

KoHuesoit MpoxopHoit Mep | q,,Br| o AHoR | GpenmoLy |  BOA AHOM | Kowy. | Mpox.
KCK20-0,7 KA 1 (3y) KCK20-0,7 A (3y) Y14A 0,7 601 601 396 718 768 324 324
KCK20-0,85 KA 1 (3y) | KCK20-0,85 A (3y) | Y15A 0,85 697 697 492 814 864 420 420
KCK20-1,0 KA 1 (3y) KCK20-1,0NA(3y) | Y16A 1.0 793 793 588 910 960 516 516
KCK20-1,226 KA 1 (3y) | KCK20-1,226 A (3y) | Y14 1,226 793 745 594 910 912 516 468
KCK20-1,348 KA 1 (3y) | KCK20-1,348 NA (3y) | Y15 1,348 841 793 642 958 960 564 516
KCK20-1,471 KA 1 (3y) | KCK20-1,471 NA (3y) | Y16 1,471 889 841 690 1006 1008 612 564
KCK20-1,593 KA 1 (3y) | KCK20-1,693 NA (ay) | Y17 1,593 937 889 738 1054 1056 660 612
KCK20-1,716 KA 1 (3y) [ KCK20-1,716 NA (3y) | Y18 1,716 985 937 786 1102 1104 708 660
KCK20-1,838 KA 1 (3y) | KCK20-1,838 [MA (3y) | Y19 1,838 1033 985 834 1150 1152 756 708
KCK20-1,961 KA 1 (3y) | KCK20-1,961 MA (ay) | Y20 1,961 1081 1033 882 1198 1200 804 756
KCK20-2,083 KA 1 (3y) | KCK20-2,083 NA (3y) | Y21 2,083 1129 1081 930 1246 1248 852 804
KCK20-2,206 KA 1 (3y) | KCK20-2,206 NA (3y) | Y22 2,206 1177 1129 978 1294 1296 900 852
KCK20-2,328 KA 1 (3y) | KCK20-2328 MA (ay} | Y23 2,328 1225 1177 1026 1342 1344 948 900
KCK20-2,451 KA 1 (ay) | KCK20-2 451 NA (3y) | Y24 2,451 1273 1225 1074 1390 1392 996 948
KCK20-2,574 KA 1 (ay) | KCK20-2,574 A (3y) | Y25 2,574 1321 1273 1122 1438 1440 1044 996
KCK20-2,696 KA 1 (3y) | KCK20-2,696 NA (3y) | Y26 2,696 1369 1321 1170 1486 1488 1092 1044
| KCK20-2,819 KA 1 (3y) | KCK20-2,819 A (3y) | Y27 2,819 1417 1369 1218 1534 1536 1140 1092
KCK20-2,941 KA 1 (3y) | KCK20-2,941 NA (3y) | Y28 2941 1465 1417 1266 1582 1584 1188 1140

Dpumevanun. 1) O6wan anuHa L, ykazaHa 6e3 y4éTa AnMHBI TEPMOCTATANECKON Tonosku (80 MM).
2) AononHuTenbHbIe YCNoBHbie 0603HadYeHIs NPy 3akase KoHBeKTopos "CaHTexnpom Asto C". “npas.” — npasoe ucrionHeHue, “neB.” — nesoe
ucnonHeHve; “B" — Noasoa TennoHoCUTENR K BepxHeMy naTpybky, “H™ — NOABOA TENNOHOCUTENS K HUXHEMY naTpybky.
3) KonudecTBO NNacTuH y KOHBEXTOPOB “CaHTexnpom ABTo C" TaKkoe Xe, KaK y KOHBEKTOpOoB “YHusepcan Tb-C" (oM. Tabn. 2.4).
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Tabnuua 2.10

0603Ha4eHUA, HOMUHAMNLHbLIW TENNOBOW NOTOK U OCHOBHLIE pazMepbl KOHBEKTOPOB cpeaHent
rny6uHbl "CaHTexnpom ABTo C" ¢ yrnoBbiMu TepMocTaTammu PT[1-1, 6e3 3aMbiKalolmx y4yacTkos

MoH- H}a-ﬁ::;ﬁ Pasmepe, Mw Konuy.

OGosHavetve TaX- | tennosoin | AnwHa AnvHa ane- Obujan PaccrosiHve nnacTuH

koHBekTopa HbIN noToK KOXyxa MeHTa o AnvHa MEXAY OCAMM opebpe-

HOMEP | . «Br L opebpenmio L L, KpoHIWTediHoB L, | HYA, WT.
KCK20-0,7 KA 1 Y14A 07 601 396 718 324 68
KCK20-0,85 KA 1 Y15A 0,85 697 492 814 420 84
KCK20-1.0 KA1 Y16A 1.0 793 588 910 516 100
KCK20-1,226 KA 1 Y14 1,226 793 594 910 516 200
KCK20-1,348 KA 1 Y15 1,348 841 642 958 564 216
KCK20-1,471 KA 1 Y16 1,471 889 690 1006 612 232
KCK20-1,593 KA 1 Y17 1,593 937 738 1054 660 248
KCK20-1,716 KA 1 Y18 1,716 985 786 1102 708 264
KCK20-1,838 KA 1 Y19 1,838 1033 834 1150 756 280
KCK20-1,961 KA 1 Y20 1,961 1081 882 1198 804 296
KCK20-2 083 KA 1 Y21 2,083 1129 930 1246 852 312
KCK20-2,206 KA 1 y22 2,206 1177 978 1204 900 328
KCK20-2,328 KA 1 ¥23 2,328 1225 1026 1342 948 344
KCK20-2,451 KA 1 Y24 2,451 1273 1074 1390 996 360
KCK20-2,574 KA 1 Y25 2574 1321 1122 1438 1044 376
KCK20-2,696 KA 1 Y26 2,696 1369 1170 1486 1092 392
KCK20-2,819 KA 1 Y27 2819 1417 1218 1534 1140 408
KCK20-2,941 KA 1 Y28 2941 1465 1266 1582 1188 424

Mpumevanue. OB6LLan ANWHa YkasaHa Ges yuéTa ANvHbl TepMOCTaTUHECKOM ronoBku (80 Mm)



Tabnuua 2.11

OCHOBHbIe TeXHUYECKUEe XapaKTepUCTUKM KOHBEKTOPOB
"CaHtexnpom Aeto C"

Obo3HaueHue KoHBEKTOpa Eg;?g: g:;: h; m?rzc:ﬁie(;n E‘)m:r
HOCTH KOHBEK-
KoHueson MpoxoaHoWn Hg:'p:;a TOP: v, KoHy. I;('Igg

KCK20-0,7 KA 1(ay) KCK20-0,7 MNA (3y) 1,61 0,88 12,06 | 13,74
KCK20-0,85 KA 1(ay) KCK20-0,85 INMA (ay) 197 1,02 13,67 | 15,35
KCK20-1,0 KA 1(3y) KCK20-1,0 MA (3y) 2,33 1,15 15,28 | 16,96
KCK20-1,226 KA 1(sy) KCK20-1,226 IMA (3y) 4,381 1,09 19,48 | 21,07
KCK20-1,348 KA 1(ay) KCK20-1,348 IMA (3y) 4,725 1,15 20,63 | 22,23
KCK20-1,471K A 1(3y) KCK20-1,471 NA (3y) 5,069 1,22 21,78 | 23,38
KCK20-1,593 KA 1(3y) KCK20-1,593 MA (3y) 5,413 1,29 2293 | 2453
KCK20-1,716 KA 1(3y) KCK20-1,716 NA (3y) 5,757 1,36 2408 | 2568
KCK20-1,838 KA 1(3y) KCK20-1,838 MNA (3y) 6,101 1,42 2523 | 26,83
KCK20-1,961 KA 1(ay) KCK20-1,961 MA (3y) 6,445 1,49 26,38 | 27,98
KCK20-2,083 KA 1(3y) KCK20-2,083 MA (3y) 6,789 1,56 2763 | 29,13
KCK20-2,206 KA 1(3y) KCK20-2,206 NA (3y) 7,133 1,63 28,68 | 30,28
KCK20-2,328 KA 1(3y) KCK20-2,328 MNA (3y) 7,477 1,7 29,83 | 31,43
KCK20-2,451 KA 1(3y) KCK20-2,451 NA (3y) 7,821 1,76 30,98 | 32,52
KCK20-2,574 KA 1(3y) KCK20-2,574 MA (3y) 8,165 1,83 3213 | 33,73
KCK20-2,696 KA 1(3y) KCK20-2,696 MNA (3y) 8,509 1,8 33,28 | 34,88
KCK20-2,819 KA 1(3y) KCK20-2,819 MA (3y) 8,853 1,97 3444 | 36,03
KCK20-2,941 KA 1(3y) KCK20-2,941 A (3y) 9,197 2,03 35568 | 37,18

Mpumeyanun. 1) Macca KoHLeBbIX KOHBEKTOPOB 6e3 3ambikaiowjero ydactka Ha 70 r
MeHbllle, YeM Y KOHLEBbIX KOHBEKTOPOB C 3aMbiKalOLLUM YHACTKOM.
2) Macca KOHBEKTOPOB yxasaHa Oe3 yu&Ta Macchl TepMoCTaTU4ecKoi ronosku (B npe-

Aenax 200 r).
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3. CXEMbIl U SNIEMEHTbI CUCTEM OTONNEHUA

3.1. OtonutenbHble KOHBeKTOpbl "YHuBepcan TB", "CaHTexnpom”, "CaHTexnpom
ABTO" 1 ux MoaucMKaLmMn cpeaHeit rybuHbl NPUMEHAIOTCH B OAHOTPYGHDBIX U ABYXTPYO-
HbIX CUCTeMax BOASHOTO OTONMEHWA C BepTUKanbHbIM U FOPU3OHTaNbHbIM PacNonNoXeHn-
€M TennonposojoB, 06beanHAIOLWKUX oTonUTeNbHbIe NpubopbI.

MakcumanbHo gonyctumbie TeMnepaTtypa u paboyee N3bbiTouHoe AaBneHne Ten-
noHocuTens onpegenstoTcs TpebosaHWAMN, U3NOXKeHHbIMKY B .0, 2.13 1 2.14.

3.2. CornacHo n.3.59 CHul1 2.04.05-91* {6] oTonuTenbHble Npubopbl pekoMeHAY-
€TCA, KaK npaBuno, oCHaWaTb TepMocTaTaMu, B YacTHOCTWU, B HOBOM CTPOMUTENbLCTBE.
Ona mockosckoro cTpouTenbcTBa cornacHo Tpeboeawmam MICH 2.01-99 ata pekomeH-
Aauuna asnsaercsa o6a3aTenbHON.

3.3. KoHBeKTOpbl MOIYT NPUMEHATLCA B HACOCHDbIX, 3NEBaTOPHbIX U rpaBUTaUNOH-
HbiX cucremax. ObpaujaemM BHUMaHWe, 4TO B ABYXTPYGHbIX CUCTeMax C OTONUTENbHbIMKN
npubopamu, OCHALEHHbIMW TEepPMOCTaTaMy, HeMb3A NPUMEHATE TPaAWUUMOHHbIC dnesa-
TOpb! U3-3a NOCTOAHHOIO KorebaHma pacxoAa ceTeBOW BOADI.

3.4. MNpw vcnonb3oBaHuK ABYXTPYOHBIX CUCTEM OTONMEHWA C KOHBEKTOpamw, oc-
HaW&HHbIMW TepMocTaTtaMmn, HeobXoaMMo NPOBOAWUTDL MMAPaBIMYECKU pacHET Kak npu
pacuyéTHOW Hapy)XHO TemnepaTtype, Tak ¥ NPU MakCUManbHOW HapyxHo#l TemnepaTtype
B03AyXa B NEPEXOAHbIN Nepuoa ¢ Tem, 4tobbl B 3TO Bpems, koraa BO3MOXHO NOMHoe 3a-
KpbiTe 60NbWNHCTBA TEPMOCTATOB W pPe3Koe Bo3pacTaHue CKOPOCTH BOAbl B OCTaBLUMX-
€Al OTKPLITLIMN TepMocTaTax, He AONYCTUTL B HUX NOBbILLEHHbIA Nepenaa Aasnexuns (Ao
3-4 m BOA.CT.) U, KaK CNEACTBUE, NpeBbiLieHUE YPOBHA Lilyma CBepX HopmatusHoro. B
CBA3N C 3TUM PEKOMEHAYETCA yCTaHaBNUBATb perynaropbi nepenaja gaeneHna unu 6a-
NaHCVPOBOUHbIE KnanaHbl ANA YBA3KW AaBneHwi No kpaliHeil Mepe y Nepsoro n nocnea-
Hero CTOAKOB M orpaHn4MBaTh obLjee KONMYECTBO CTOAKOB (OT rMaBHOrO CTosIKa) No pas-
BOAALLMM MarmcTpansm B npegenax 5-7.

3.5. PexomeHayeMble CXeMbl CTORKOB BEPTMKanNbHbIX CUCTEM U NOITAXKHBLIX BETBEH
ropn3oHTanbHbIX CUCTEM OTONNEHWA C KoHBekTopamu "Yuusepcan T6", "YHusepcan TB-
C", "Cantexnpom" n "CaHtexnpom C" npusegeHbl Ha puc. 3.1. HekoTopble BapuaHThi uC-
nonb3osaHWA KoHeekTopoB "CanTtexnpom ABTo” u "CaHtexnpom ABTo C" nokasaHbl Ha
puc 3.2.

Mpwn ncnonb3osaHun cxembl “r* (puc.3.1) ckopocTb BoAbl B Tpybax koHBekTOpa
AorvkHa 6biTb He MeHee 0,2 Mm/c (pacxoa Boabl He MeHee 260 kr/u), a Talke Heobxogumo
NPeAyCMOTPETb BO3MOXHOCTb MOMNHOrO YAANeHWs BOAbl U3 CTOAKa U KOHBEKTOPOB NpW
OTKMIOYeHUM cToAKa (Hanpumep, C NOMOLLBIO NPOAYBKM CTOAKa BO3AYXOM OT KOMNPECCOo-
pa).

Mpwn ncnonb3osaHnn NiOGbIX CXeM OAHOTPYGHBIX CUCTEM OTONMEHUA NPU CKOPOCTH
B8oAbl B Tpy6ax koHBekTopoB Gonee 0,2 m/c ycTaHOBKA BO3AYXOOTBOAUYMKOB, KaK NpaBu-
1o, He TpebyeTca.

Cxema "x" (pnc.3.1) ucronb3ayerca Kak B BEpTUKanbHbIX, Tak W B FOPU3OHTaNbHbIX
cucTemMax OTONNEHUsA, NpU 3TOM B BEPTUKamNbHbIX cxemax (a-e), B 3aBUCMMOCTH, Hanpu-
Mep, OT ITAKHOCTW 3AAHWNA, TENNOBbLIX Harpy3oK, apXUTeKTYpHO-MNaHUPOBOYHbIX pellie-
HUA U HANUUUA HEOGXOANMBIX TUNOPA3MepPOB KOHBEKTOPOB, BMECTO OAHOrO MCMNONb3yloT-
CA HeCcKonbKko NpnBopoB Npu UX NOCNeAo0BaTeNbHOM NOAKNIOYEHUN.

3.6. B uensax npepoTspaujeHna BCkNNaHUA Bodbl B TPYGax M OTORNTENbHbLIX Npu-
Gopax Ha BepxHUX OTMETKaX 34aHMA B CUCTEMax OTOMMEHUS C BbICOKOTEMNEPaTYPHbIM
TennoHocutenem (6onee 100°C) cneayeT NPUMEHATb HWKHIO Pa3BogKy NoAalowwmx Ma-
rucTpane# ¢ MaKCUManbHON TENMOBOA Harpy3Kol NOABLEMHbBIX CTOAKOB [7].
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Puc. 3.1. CxeMbl NpUCOEAVHEHUS KOHBEKTOPOB C
"BO3AYWHBLIM" KNANAHOM K CUCTEMAM BOGRHOMO OTONNEHUA:
a, 6, 8, I, 4 — BEpTMKanbHble OOHOTPYOHbIE;
€ — BepTuKanbHan AByXTpyOHas;
X, 3, ¥ — FOPU3OHTaNbHLIE BETBU
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Puc. 3.2. Cxembl NPUCOSANHEHNR KOHBEKTOPOB
"Canrtexnpom AsTo" n "CanTtexnpom Asto C"
K CUCTEMaM BOASHOrO OTOMNEHUS:

a, 6 - BepTUKansHbIe OAHOTPYOHbIE;

B — BepTMKansHasa AByXTpyGHas;

I — ropu3oHTanbHas BeTBb
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3.7. B KOHCTPYKUMU KOHBEKTOPOB NPeAyCMOTPEHO Tonbko 6okoBoe noaknioyeHne
TPY6 HarpeBaTenbHOro aneMeHTa K TENnnonpoBojaM CUCTeMbl oTonneHus. MNockonbky B
nocnegHee BPeMA HAXOAAT LUMPOKOE NPUMEHEHWE CUCTEMbI OTONNEHNA ¢ Ny4eBON pas-
BOAKOW TennonpoBoAoB, Ha puc. 3.3 nokaszaHa BO3MOXHOCTE UCNONL3OBAHUA KOHBEKTO-
pos "Yuusepcan TB" u "CantexnpoM” ¢ TpaguUMOHHbIMK YTTIOBbIMKW perynaropamu Ten-
nosoro notoka. Mpu ucnonb3oBaHMM KOHBEKTOPOB "CaHTexnpom ABTO" CO BCTPOEHHbIMU
YrROBbIMW TEPMOCTaTaMu HEO6XOAMMOCTb YCTAHOBKM TEPMOCTaTOB Ha MoABoAKax oTna-
Aaer. [Ina ymeHblUeHUA GecnonesHbiX Tennonorepb cTosku (2,3) pa3melyalotT 8A0Nb
BHYTPEHHUX cTeH 3aaHua. OtonuTenbHblie npubopbl (6), ycTaHoBNEHHble Y HapyXHbIX
CTeH, NOAKNIOYAIOT K pacnpeAenuTenbHoi rpebéHke (1) ¢ nomolyblio TennonpoBoAos (4),
KOTOpbie NPOKNAAbIBAIOT B NOMY KBapTUpbl. NS Tennonposoaos (4) n TennonpoBoAoB
HanonbHoro oronneHuns (5) 06biMHO MCNONb3YIOT 3allyLLéHHbIe OT Hapy)XHOMW Koppo3un
cTanbHble UNn meaHble TpyObi UM TepMOCTORKME MeTannononMmepHble Tpyobl, Hanpu-
Mep, NOAUNPONUINEHOBbIC apMUpoBaHHble TPYObl, NocTaBnseMble POCCUIACKMM NOTpebu-
Tenam chupmotii "Aksatepm — Mocksa” (ten. (095) 255-25-25, cakc. (095) 255-29-69 ),
NONUaTUNEHOBbIE MeTannononUMMepHbie Tpyobl, nocraensemoie OAO "CaHtexnpom”, AO
"l'eHTa” (Ten. (095) 420-99-00), n pagom Apyrux dupm, a Take TpyGbl C YTONWBHHOH
aniomnHueBon obonouxon "Copipe”, npeanaraemble cdupmoit "OseHTpon” (Ten. npea-
cTaButenbcTea B Mockse (095) 916-11-63). PasBoasiue TennonpoBsoabi, kak npaBuno,
Tennon3onUposaHHble, NPU Ny4eBOA CxeMe NpoKnaibiBaloT B Wrpobax unu sanusaiot
LEMEHTOM BbICOKUX MapoK ¢ NacTudhUKaTopom (C TONLYNHON CNOA LEMEHTHOro NOKPbI-
THA He MeHee 40 Mm). Mpy NNuHTYCHOM Npoknagke o6bIMHO UCNONL3YIOTCSH cneunanbHble
Aekopupylowne NANHTYCbl 3aBOACKOrO N3roTOBNEHWA.

3.8. KoHBeKTOpPb! B NOMELLeHUN YCTaHABNUBAIOTCA, KaK NpaBuno, Noj OKHOM Ha
CTEHe TONbKO B OAWH PAA NO BbicoTe. [INMHa KOHBEKTOpa MO BO3MOXHOCTU AOSDKHA CO-
CTaBNATb He MeHee 75% AnNuHbI OKOHHOro npoéma. BbinonHeHwe ykasaHHoro Tpebosa-
HWA Mo3BonAET HeWTpanuaosaTb HUCNaAaloWWe OT OKOH MOTOKM XOMOAHOro BO3AYXa,
CBECTU K MUHUMYMY 30HY AuckoMcopTa n obecneynTb oNTUManbHbili MUKPOKIIUMAT OTa-
nnvsaemoro nomeujeHus. [ins nonydyeHus Nydllero pacnpeaeneHun Tennotel B Nome-
LYEHNY BLIGOP KOHBEKTOPOB XenaTernbHO HaunHaTh ¢ NPUGOPOB Maroi rny6uHb.

Mpu wncnonb3oBaHWM aBTOMAaTW3UPOBAHHbIX KOHBEKTOPOB, Hanpumep, "CaHTex-
npom ABTO" pekoMeHAyeTCs pasMellyaTb UX TakuM o6pa3om, YToBbl TepmocTaTudeckue
rofioBKM TEPMOCTaTOB He 6binK 3aKpbiTbl WTopamu, 6binu yaaneHsl oT npoéma GankoH-
HoOi ABepu He MeHee, YeM Ha 150 MM, a OT HM3a NOAOKOHHMKA — He MeHee, Yem Ha 200
Mm. Ecnin atn TpebosaHua He cobniofaloTca, PeKOMEHAYETCA UCNONb30BaTh BbIHOCHbLIE
AaTYMKN ANs TepmMocTaToB, KOTOPbIe yCTaHaBNUBAIOTCA UMW NOA KOHBEKTOPOM, UMW Ha
y4yacTKe CTeHbl, He 3aKpbITOM LTopamMu unu mebenbio (06bIMHO Ha BbicoTe 1,2 — 1,5 M oT
nona).

3.9. PerynupoBaHue TENNOBOro NoToka KOHBEKTOPOB "YHusepcan TB", "YHuBep-
can TB-C", "CaHtexnpom” n "Cantexnpom C" MOXeET OCyLECTBNATLCA C NOMOLLbIO "BO3-
AywHoro" knanaHa. [pu MONMHOM 3aKPbITUM 3TOrO KnanaHa ocTaTodHas TennooTAava
KOHBEKTOPOB Marioi rnybuHbl coctasnset okono 60%, KOHBEKTOPOB cpeAHelk rnyounHb! —
okono 50%. Mpu HeobxoaumocTy obecnedyeHns aBTOMATUUECKOrO peXnMa perynvposa-
HWA Lenecoobpa3Ho NPUMEHATL aBTOMATU3MPOBaHHbIE KOHBEKTOPbI "CaHTexnpom ABTo"
n "CaHrtexnpom ABTo C" CO BCTPOEHHbBIMM YITIOBbIMM TEpMOCTaTaMM.

Ins aBTOMaTMYeCKOro perynupoBaHUs TENMOBOro NOTOKA KOHBEKTOPOR "YHMBep-
can TB", "YHuBepcan TB-C", "Cantexnpom" u "CaHtexnpom C", ycTaHOBMEHHbIX B O4HO-
TPY6HbIX U ABYXTPYOHbBIX CUCTeMax OTONMEHUA, MOIYT MCNOMb30BaTLCA Takke NPOXOA-
Hble TepMOCTaTbl COrfacHoO pekomeHaauuam cpm-usrotosureneit n OO0 "Butarepm”.
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Puc. 3.3. llyqeBan cxema HanofbLHOM pa3Boakn TENNONPOBOAOB OT BEPTUKANbHLIX CTOSKOB Y BHYTPEHHUX CTEH:
1 — rpebéHka, 2 — nopalowuii cTosk, 3 — obpaTHbIiA CTORAK, 4 — NofaloLMe TENNONPOBOALI, 5 — TENNONPOBOALI
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Ha puc. 3.4 n 3.5 npesacTaBneHbl XapakTepyUCTUKu YrnoBbix TepmocTaTtos PTA-1 u
PTO-2 cooTBeTCTBEHHO AN OAHOTPYOHbIX M ABYXTPYGHbBIX CUCTEM OTONMEHMUSA, KOTOpble
B NepBOM NPUGHIWKEHUN ONpPeAernsioT rMApaBNMYeckue nokasareny BCTPOESHHBIX TepPMO-
CTaToB, MCNONb30BaHHbIX B KOHBekTopax “"CaHrexnpom ABTO" u "CaHtexnpom Asto C".
Ha atux pucyHkax HakMoHHble NMUHWK XapaKTepur3yioT rujzpaBnuueckue XapakTepucTUKM
TEPMOCTaTOB B PeXuMe HacTpoikn Ha 2K (2°C).

HacTpolika Ha pexum 2K o3HayaeT, 4To TepMOCTaT YacTUUYHO NPUOTKPBIT, YTO CO-
oreBetcTBYeT AnsA TepmoctatoB 3A0 "[laHdocc” ¢ rasokoHAEHCATHbIMK AaT4UKaMK ne-
pemMeLyeHUio WnuHAens knanaHa Ha 0,55 mMm. B cnyuae npesbilueHUA 3afaHHOW Temne-
paTypbl Bo3gyxa B oTan/iMBaemMoM nomellenun Ha 2K (2°C) knanaH nepekpbiBaeTt ABu-
XeHue BoAbl B NOABOAALLEM Tennonposoje. 3To obwenpuHATOe B €BPONEACKON NpaKTu-
Ke ycrioBue HacTpPOKU TepMOCTaTOB NO3BOMAET NOTPebUTENIo He TOMBbKO CHWKATb Tem-
neparypy Bo3ayxa B MOMELLEHWUMN, HO U NO ero XernaHuio eé noebiwaTb (ecnu TepmocTa-
THUYeCcKan ronoBka He UMEeT OrpaHUYMTEnNs No MakCUManbHOW TeMnepaType HaCTPONKK).
B page cnyyaes Beaércsa 6onee TouHas HacTpoika Ha 1K (1°C), a uHoraa paonyckaetcs
HacTpoiika Ha 3K (3°C). OueBMAHO, NpK NOMHOCTHIO OTKPLITOM KnanaHe ruapasnuyeckoe
conporusneHue TepMocTata 6yaer 3aMeTHO MeHblue.

OTMETUM, YTO TepMocTaTbl MOHWKEHHOrO MApaBnMYecKoro CONPOTMBNEHUA AnA
OAHOTPYOHbIX CUCTEM OTOMNSIEHUA He UMEIOT MOHTaXHOW PErynupoBku, XxapakTepHoi ans
TepMOCTaToB, NPeAHa3Ha4YeHHbIX ANA ABYXTPYOHbIX CUCTEM.

MyHKTMPHBIMK NMHWAMKM Ha pUc. 3.4 noka3aHo, NPU KakMx pacxofax BOAbl 3KBMBA-
NeHTHBI ypoBeHb Wwyma TepMoctatos PTA-2 He gocturaet 25 unu 30 46. O6biuHO aToT
YPOBeHb LWyMa He NpeBbILIAETCA, €CN CKOPOCTb BOAbI B NoABoAKax He Gonee 0,6-0,8
M/c, a nepenag AaBnNeHMA Ha TepMocTaTte He npesbiaeT 1,5-3 M BoA.CT.

OTmeTUM, UTO B CneumanbHbiX YrnoBbix TepmocTarax PT-2 umeetcsa unu BCTpo-
©HHbIi# BO3AYXOOTBOAYMK MNW BMECTO HEro 3arnyllka, KOTopast Takke MOXeT ObiTb uc-
nonb3oBaHa B KayecTse Py4HOro BO3AYXOOTBOAYMKA.

3.10. lnA nonHoro oTKMIOYEHUs CTOSAIKOB OT MarucTpareil U cnycka M3 HUX BOAbI
Ha NOABEMHOM M ONYCKHOM YJacTKax B MeCTax NpMcoeAuHeHUsI CTOAKOB K ropsaueit u o6-
paTHO MarucTpansaM yCTaHaBIMBalOT 3aNOpHbie NPOXOAHbIe NpoboyHble UMY WapoBble
KpaHb! WM BEHTUNW W TPOHHWMKK C npobkamu. B 3aaHnAX ¢ yucnom ataxed 8 u 6onee yc-
TaHOBKa CNYCKHbIX KpaHOB (BMECTO TPOWHWUKOB C NPo6kaMu) Ha NOABEMHBLIX U ONYCKHbIX
y4yacTKkax ABnAeTcA 06na3atenbHo He3aBUCUMO OT Pacy&THOR Temnepartypbi TeNIOHOCKH-
Tena.

3.11. Tpy6bi cMCTEeM OTONNEHUS B OTaNnMBaeMbix NOMELLEHUAX criefyeT, Kak npa-
BUII0, NPOKNaAbIBaTh OTKPLITO. YYACTKN CTOAKOB, MOABOAOK M NOSTAKHDLIX BETBE#A C TEM-
nepatypoit TennoHocutens 6onee 105°C porkHbl GbiTe U3ONMPOBAHDI, 3KPAHNPOBAHDI,
nu60 CKpbITbI B CTEHAX 34aHNA.

CKpbiTYI0 NPoKNaaKy Tpy6 B kaHanax HapyXHbIX CTeH AonyckaeTcs npeaycMarpu-
BaTb Npu Hanu4Mm 060CHOBAHHbIX TEXHONOIMHYECKNX, MMIMEHUYECKUX UM apXUTEKTYPHbIX
TpeboBaHuiA. Mpu 3TOM AOMKHbI 6biTb MPEeAyCMOTPEeHbi MEpPONPUATHA, UCKITIOYaloLLue
AononHuTenbHbie Tennonotepu [ 7].

3.12. ina nosbilleHNA HAA&KHOCTU paboTbl CMCTEM OTONNEHNA C TepMocTaTamu
Uenecoobpa3sHo ocHaLLaTb 3TU CUCTEMbl COOTBETCTBYIOLMM 060opyA0BaHueM (perynsro-
pamyn pacxoja u nepenaga AaeneHus, 6anaHcMpoBOYHBIMY KNanaHamu, unsTpamu, B
TOM YMCNe NOCTOAKOBLIMUA 1 T.0.).

3.13. C yenblo CTUMYNUPOBaHWA CHIWKEHWA pacxoja TennoTbl Ha OToNneHue cuc-
TeMbl OTONMEHWA C TepMocTaTamMu LjenecoobpasHo ocHawjaTb npubopamu yuéta pacxo-
Aa TennoBoW aHeprun, B YaCTHOCTH, TENNOCHETYNKAMN U pacnpeAenUTENAMK CTOMMOCTH
TeNnoTbl, NepeAaHHOW OTAeNbHbIMN oToNUTErNbHbIMK Npubopamu.
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4. TMAPABNNYECKWUIA PACYET

4.1. 3HayeHWA pacnonaraeMoro AaBficHNs NpU HENOCPEeACTBEHHOM MpucoeauHe-
HUM CUCTEMbl OTONMEHWA K TENMOBON CETN Yepes InNeBaTop crieayeT NpUHUMaTh cornac-
HO yKa3aHWAM, npuseA&HHbIM B CHulM 2.04.05-91* [6).

4.2. [Morepn AaBrneHUs B LMPKYNALMOHHDBIX KONbL@X CMCTEMbl OTOMJIGHMA He
AOIDKHBI OTNMHATbCA NpU NOCTOSIHHOM Nepenage Temneparyp Gonee yem Ha 15% npu
TYNWKOBOI CXeme pa3BoAKW marucTpareit n 6onee yem Ha 5% npu nonyTHo# cxeme.

4.3. MNpy rmapaBnu4eckom pacyéTe TeNonpoBOAOB NOTEPU AABMNEHUA Ha TpeHue
1 NpeopornieHne MeCTHbIX conpo*mnnennu cneayeT onpeaenaTb NO METOAY “XapaKrepu-
CTUK rWApaBnMYeckoro conpoTuenexuns”

AP=8 M? “.1)
WINn No METOAY «yAenbHbIX NMUHERHbIX NOTepb AaBMNEeHUA»
AP=RL+Z, 42

rae AP - noTepum aaBneHuA Ha TpeHUe N NPeoAOsIeHNe MeCTHbIX conpoTuanenui, Ma;
S=A'l" - xapaKTepUCTUKa CONPOTMBNEHUA y4acTka TennonposoAos, pasHas no-
Tepe AaBNEHUA B HEM Npu pacxoAe TennoHocutens 1 kr/c, l'la/(xr/c)

A - yAenbHOe CKOpPOCTHOE AaBleHWe B TENSIONPOBOAAX NPU pacxoAe TENNOHOCH-
Tens 1 kr/c , Ma/(kr/c)? (NpUHUMAETCA NO NPUNOXKeHWO 1);

= [(A/d)-L+2¢] - npvBeadHHbI KODDULMEHT CONPOTUBIEHNUA PacCunTLI-
BaeMOro y4acTka TenonpoBoAa;

M d - npuBeA&HHDIA kKO3hULIMEHT IUAPaBNIMYECKOro TPEHNUA, NPUHUMAEMbIA
no npunoxexnio 1;

L - AnuHa paccuuTbiBaeMoro yyactka TENNnonposoja, M ;

27 - cymma KoachhULMEHTOB MEeCTHbIX CONMPOTUBMIEHUA Ha PacCUMTLIBAGMOM
y4acrtke ceTH ;

M - maccHblit pacxoA TennoHocuTens, Kr/c;

R - yAenbHas nuHeitHas notepsA AaBnexust Ha 1 M Tpy6wl, Ma/m;

Z - MecTHbIe NOoTepy AaBneHus Ha yyacrtke, Ma .

4.4. B obujem cnyyae B OAHOTPYGHbIX CUCTEMaX OTONNEHUA pacxoj BOAbI Yepes
npn6op Mpp, Kr/c, onpeaenneTcs 3aBUCUMOCTLIO

Mo = g M, 4.3
A€ 0, — Ko3athhULMEHT 3aTeKkaHus BoAbl B npubop;
M¢: — MaccHbiit pacxoA TENnNoHoOCUTENs NO CTOAKY OAHOTPYOGHON CUCTEMBbI OTONNEeHUA
(npy 0AHOCTOPOHHEM NPUCOEAUHEHUN KOHBEKTOPA), Kr/C .

4.5. 3HaueHnA xapaKTepucTUK conpoTuBreHna Sy (Npu My=0,1 Kr/c) KoHBEKTOPOB
Manoii rybuHbl "Yumsepcan TB" n "CaHtexnpom” npyu HOpMaTMBHbIX YCNoBuAX (CM. .
2.16) npuBeaeHbl B Tabn. 4.1, 3HayeHWss aHaNOrMYHbIX XapaKTepUCTUK KOHBEKTOPOB
"Yrueepcan Tb-C" u “Canrexnpom C" — B Tabn. 4.2.

4.6. M'mapaBnuuyeckne xapakTepucTUKN y3noB OAHOTPYGHBIX CUCTeM OTONMeHus ¢
KoHBekTopamu "CaHTexnpom ABTo" n "CaHrexnpom AsTo C" onpeaensioTca B OCHOBHOM
rMApaBnNuYeckuM CONPOTUBIIEHNEM YIMOBbIX TEPMOCTATOB, a Takke AMAMETPOM U Kade-
CTBOM UCMONHEHWUA 3aMbiKalOWero yyacTtka.

Mpw pacxoae Boabl 0,1 kr/c (360 kr/4) B cTOAKEe U NOABOAKAX YCMOBHLIM AUaMeT-
pom 20 MM W 3ambiKaloLeM YYacTKe YCIOBHbIM ANaMeTPomM 15 MM npu 04HOCTOPOHHEM
NOACOSAUHEHMN KOHBeKTOPOB "CaHtexnpoM ABTO" Ko3hULMEHT MECTHOrO CONPOTMB-
NEHWA KOHBEKTOPHOFO y3na B Lienom {’ MOXHO NpUHWMaTb pasHbiM 7.5, coorseTcrneH-
HO XapakTepuCTUKa CONPOTUBNEHUA yana S,y paBHaeTca 30900 Nal(kric)? n xoadbcpmum-
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eHT 3aTekaHus B npubop an,= 0.2. MNpu Tex e ycrnosuax Ans KOHBeKToprIX y3nos ¢
koHBekTopamn "CaHtexnpom Asto C" {'= 7,55, S,y =31106 l'Ial(Kr/c) n ap=0195.

MpuBeadHHbIE Bbllle YCPeAHEHHbIe rMAPaBNMYeckue XxapakTepuCTUKN Y3NoB CUC-
TeM OTONMEHUA C YNOMAHYTbIMW KOHBEKTOPaMU, OCHALLEHHbIMU CieLMarnbHbIMN YrNoBbl-
MU TepMocTaTamu cepuiiHoro npoussoactsa cupMbl "fandocc” npu Hactpoiike ux Ha
pexum 2K (2°C) n noabéme LINVHAENA TepMOCTaTa OT NONOXEHUs "NOMHOCTbIO 3aKpbITO"
Ha 0,55 mm, onpeaeneHbl OO0 "Butatepm” B HOpPMaTMBHOM PeXUMe COrNacHo METo-
Auke HUUcaKTexHuku [4] .

[pn NonHocTbIO 3aKPbITOM TepMocTaTe KoadhUUMEHT MecTHOro ConpOoTUBREHUA
Y31n0B KOHBEKTOPOB Manoi n cpeaHei rnybuHbl ¢ npucoeAnHUTENbHLIMU NaTpyGkaMn n
NOABOAALMMU TENnonpoBOAaMK YCIOBHLIM AuameTpoM 20 MM M NpW YCNOBHOM Aua-
MeTpe 3aMbikalolero yyactka 15 mm cocrasnser 8,5.

MmapaBnuyeckMe XapaKTepucTuk yanoB U Ko3(hdULUMeHTbl 3aTekaHMA Npu Mc-
NOMNb30BaHNK 3TUX TEPMOCTATOB NPAKTM4YECKA He 3aBUCAT OT ANWUHbI KOoHBekTOpoB (oT 0,5
A0 5 ™). Bce npeacTaBneHHbie nokasartenu nonyyeHsl OO0 “Butatepm” Ha OCHOBe 9KC-
nepuMeHTanbHbIX UCCrieA0BaHui, NpoBeABHHbIX B nabopaTopun oronuTenbHbix nputo-
poB HUMcaHTexHuKK, NpU NOABOAALYMX TennonpoBoAax M narpybkax yCrnoBHbIM Ana-
MeTpoM 20 MM U 3aMblKalolLieM y4yacTke ycnosHbiM aunameTpom 15 mm. CoeauneHue
naTpy6KkoB KOHBEKTOpPA C 3aMbiKalOLYMM Y4aCTKOM BBINONMHANOCH MO X&CTKO KOHTPONM-
pyeMoii TexHonoruu, npeanoxeHHoi u ocyijecrannsemoit OAO "Cantexnpom®. INpu or-
KMNOHEHW! OT 3Toi TexHonorum (Hanpumep, Npu cBapke Ha obbekTe) BO3MOXHO 3aMeTHoe
yBENnuYeHne rmApaBnm4eckoro CoONPOTUBIIEHUA y3Nna B LENOM N W3MEHeHWe 3HaueHus
koaphuLUmeHTa 3aTeKaHnA.

4.7. MNpu ucnonb3oBaHWA NPOXOAHBIX TEPMOCTATOB KO3I(ULIMEHT CONPOTMBIEHUA
Y3rnoB OAHOTPYGHbIX CUCTEM OTorNeHns U KoahPULUMEHT 3aTeKaHUA OonpeaensioTca no
M3BeCTHON MeToAMKe [8].

4.8. Bnpeab A0 YTOYHEHMA CyMMapHOE ruapasnuuyeckoe ConpoTusneHue BCTpo-
eHHoro TepmocTata PT[l-2, CKOMNOHOBAHHOFO C KOHBEKTOpPaMKU ANA ABYXTPYOHbIX cuC-
TeM OTONMEeHWUs, MOXXHO NPUHUMaTh No rpacmkam Ha puc. 3.5, npakTuyeckn cosnagaio-
wum c rpachukamm Ans npoxoaHoro Tepmoctata RTD-N 15 3A0 “flaHgoce”.

4.9. TuapaBnuyeckne XapaKTepuCTUKM yKa3aHHbIX KOHBEKTOPOB NpM pacxopax
TennoHocutensa MeHbluMx 0,025 kr/c (90 xr/d) BoapacTaloT B cpeaHeM Ha 25%.

4.10. Mpwu ncnonbaosaHun aHTUdpn3a NpuseaéHHbIe Bbillie rMApasnuyeckie Xa-
paKkTepuCTMKU cneayeT yBenvuusarb B cpegHeM Ha 20%.

4.11. 3Ha4yeHnA YAenbHbIX CKOPOCTHbIX AaBNEeHWiA U NPpMBEAEHHDbIX koadduLmueH-
TOB MMAPABIMYECKOTO TPEHUSR ANSA CTanbHbIX TENMONPOBOAOB CUCTEM OTOMIIEHUS NPUHW-
MmaioTcs no npunoxenuio 1. MMApaBNMYeckue xapakrepucTUKM MeAHbIX TenNonpoBoAOB
npuse/ieHbl B NPUNOKEHUN 2.

AHanormuHbie AaHHble AN NoNMNponuneHoBbix Tpyd Tuna "dysnorepm Liitabu® u
nonuaTturieHosbix Tpy6 Mmelotca B OO0 "Buratepm”’, a Take B c¢hupmax "Axsarepm-
Mocksa", OAO “CaHtexnpom”, AO "leHTa" 1 Ap.

4.12. 3HauveHns X03PPULMEHTOB MECTHOrO CONPOTUBIIEHUA KOHCTPYKTUBHbIX
3M1eMEeHTOB CUCTEeM BOAAHOMO OTONNEHUA NpuHUmalotrca no "CnpaBoYHWUKY NPOEKTUPOB-
wuka”, 4.1 "OtonneHne” [8].
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Tabnwua 4.1

MvwapaBnMyecKue XapakrepucTUKU KOHBEKTOPOB Manou
rny6uHbl "YHuBepcan Tb" u "CaHTtexnpom"” npu
noasopkax d,=20 MM U pacxoge TefnnoHocuTens

Yyepes npubop 0,1 kric

Tun koHBeKTOpa

XapakTepucTuka conpoTuene-
Hua S,y 10, Mal(kr/c)?

KoHueBom MpoxoaHoh KoHueso# MpoxoaHoi

KCK20-0,4 K KCK20-0,4 N 1,895 0,57
KCK20-0,479 K | KCK20-0,479 1N 2,04 0,64
KCK20-0,655 K | KCK20-0,655 IN 1,895 0,57
KCK20-0,787 K | KCK20-0,787 N 2,04 0,64
KCK20-0,918 K | KCK20-0,918 N 218 0,71
KCK20-1,049 K | KCK20-1,049 N 2,32 0,78
KCK20-1,18 K KCK20-1,18 1N 2,46 0,85
KCK20-1,311 K | KCK20-1,311 1N 2,61 0,92
KCK20-1,442 K | KCK20-1,442 N 2,75 0,995
KCK20-1,573 K | KCK20-1,573 N 2,89 1,07
KCK20-1,704 K | KCK20-1,704 I 3,03 1,14
KCK20-1,835 K | KCK20-1,8351N 3,18 1,21
KCK20-1,966 K | KCK20-1,966 N 3,32 1,28

MpumevaHue: xapakTepMcTMKa CONPOTUBAEHMA MPOXOAHOrO KOHBEK-
Topa AaHa ANA OAHOWM Tpy6bl. pyn KOMNOHOBKE COBMECTHO C KOHLie-
BbiM KOHBEKTOPOM TMAPABIIMYECKME XapaKTEepPUCTUKM NPOXOAHOTO
KOHBeKTOpa, NpeAcTasneHHbie B HacToAL el Tabnuue, yABanBaloTCA.
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Tabnuua 4.2

F'wapaBnuYyeckue XapaKrepucTUKM KOHBEKTOpOB cpeAiHen
rny6uHbl "YuuBepcan Tb-C” u "Cantexnpom C" npu
noasoakax d,=20 MM u pacxoge TenyIoOHOCUTENR Yepes
npu6Gop 0,1 kric

XapakTe)| UKa ConporT! -

Tun koHBekTOpa Ffm S‘:g:)"' n a/Z:_ Ir)%"e

KoHUeBoi MpoxoaHoW KoHuesoiA MpoxoaHoit
KCK20-0,7 K KCK20-0,7 N 4,58 1,01
KCK20-0,85 K KCK20-0,85 N 4,87 1,02
KCK20-1,0 K KCK20-1,01M 5,15 1,03
KCK20-1,226 K | KCK20-1,226 1 5,15 1,03
KCK20-1,348 K | KCK20-1,348 1 529 1,04
KCK20-1,471 K | KCK20-1,471 1N 5,44 1,05
KCK20-1,693 K | KCK20-1,593 N 5,58 1,06
KCK20-1,716 K | KCK20-1,716 N 5,72 1,07
KCK20-1,838 K | KCK20-1,838 N 5,86 1,08
KCK20-1,961 K | KCK20-1,961 N 6,01 1,09
KCK20-2,083 K | KCK20-2,083 N 6,15 1,10
KCK20-2,206 K | KCK20-2,206 N 6,29 1,11
KCK20-2,328 K | KCK20-2,328 1 6,43 1,12
KCK20-2,451 K | KCK20-2,451 1 6,58 1,13
KCK20-2,574 K | KCK20-2,574 N 6,72 1,14
KCK20-2,696 K | KCK20-2,696 I 6,86 1,15
KCK20-2,819 K | KCK20-2,819 1 7.0 1,16
KCK20-2,941 K | KCK20-2,941 I 7,14 1,17

OpumeuaHne: XapaKTepucTUka CONPOTUBIEHUA MPOXOAHOTO KOHBEK-
Topa AaHa ANs OAHOTO X0Aa Mo TennoHocuTenio, o6beanHslowero
ase Tpy6bl ¢ nomolybio aByx kopoBouek. Mpu KOMNOHOBKE C KOHUe-
BbIM KOHBEKTOPOM FMAPABSINYECKME XapaKTepMCTNKN NPOXOAHOrO KOH-
BEKTOpa YABaANBAIOTCA.
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5. TENNOBON PACMET

5.1. Tennosoii pac4&T NPoBOANTCA NO CYLYECTBYIOLM METOANKAM C NPUMEHESHN-
€M OCHOBHbIX PAacYéTHbIX 3aBMCUMOCTEN, W3INOXEHHLIX B CchneuuancHol ChpaBouvHO-
nHcbopMaLMOHHON NUTepaType, ¢ YY&TOM JaHHbIX, NPUBEAEHHDBIX B HaCTOALWMX peKo-
MeHAaLuax.

5.2. CornacHo Tabn. 1 npunoxenus 12 CHulM 2.04.05-91* [6] npn HaxoxaeHun
oblero pacxoAa BoAbl B CUICTEME OTONIEHNA eé pacxoAd, onpefenéHHbI ucxoan us ob-
WMX TENNOnoTepb 3AaHWA, YBENUYMBASTCA NPONOPLMOHAnNbHO NONPaBOUHbLIM Koathu-
UueHTam, OAWH U3 KOTOPbIX B1 3aBUCUT OT HOMEHKNATYPHOFO LUara KOHBEKTOpa U paBeH
1,025, a BTOpOit ~ B2 — OT AONW YBENUUEHUSA TEMSIONOTEPb Yepe3 3aKOHBEKTOPHBIN yua-
cTOK, paBHbid 1,02 Ana koHBekTOPOB Mariow rny6utbl n 1,015 Ana KOHBEKTOPOB CpeaHel
rny6uHbi.

YBenudeHve Tennonotepb Yepes 3aKOHBEKTOPHbIE YYaCTKN HapYXHbIX orpaxje-
HUN He TpebyeT yBenuyeHua nnowjaan Tennonepeaaroweil NOBepXHOCTU U, COOTBETCT-
BEHHO, HOPMATUBHOTO TENMOBOro NOTOKa Npu Noabope KOHBEKTOPa, NOCKOMNbKY TENMOBOM
NOTOK OT Npubopa BO3pacTaeT NpaKTU4ECKV BO CTOMBKO Xe pas3, BO CKOMNLKO BO3pacTaloT
Tennonorepwu.

Mpu BBeAeHVM NonpaBoYHbIX koabdMUMEHTOB By M B2 Ha oblyuii pacxoa Tenso-
HOCUTENA B CUCTEMe OTONMEHMA pacyét BeA&TCA cornacHo npunoxenuio 12 CHull
2.04.05-91*, xoTA B NepBOM NPUGNWKEHNN MOXHO He YYUTbIBaTb AONONHUTENbHDbIN pac-
XOA TENNOHOCUTENA No CTOSikam MNW BETBAIM K KOHBEKTOPAM, nonaras, 4YTo ¢ AoNyCTUMOiA
ANA NPaKTU4ECKUX PacY&TOB MOrPELUHOCTbIO yBESIWYeHMe pacxoAa NO BCEM CTOAKam
(BeTBAM) NPONOPLMOHANbHO MX Harpy3kaMm.

5.3. Ucnbitanuna koHBexTopos "YHusepcan TB" n "Yuusepcan TB-C" ¢ uenbio on-
peAeneHUs 3aBUCUMOCTM TENNOBOro MOTOKa OT pacxoAa BoAbl Yepe3 Tpybku Harpesa-
TenbHOro anemenTa, nposeaéHHble J1.M.Kauem (HUcanTexHnkm), B.U.Cacunbim (HUA-
caHTexHukn, OO0 "Butatepm”) u 10.1.CaseHkosbim (BHUWNIC) nokaszanu, uto 3ata 3asu-
CMMOCTb B NoraputbMrUYEcKNX KOOpANHaTaX NPeACTaBNAET He NPAMYIO, a NNOMaHylo nu-
Huto. K TOMY e NorpeLHocTb UCNbITaHUA NPYU HM3KMX pacxodax TensioHocutens (MeHee
36 «r/y) 6bina BeCbMa BenuvKa M3-3a CROXHOCTY onpeAeneHns 3HaJYeHui Marbix pacxo-
AoB Boabl. Moatomy M.M.Mpyasunckum (MHUMTIM) B nabopatopun oronuTenbHbIX
npnbopos HNWcaHTexHUKkK Bbina npoBejeHa ¢ TexHuYeckol nomoubio 3A0 "laHdocc”
(B.J1.I'paHoBCKMit) cepya NOCTaHOBOYHBIX UCNbiTaHWA Ha 6ase NpeACTaBUTENbHOIO TUMNO-
pasmepa koHBekTopa "YHusepcan TB" KCK20-0,918 K, opueHTUpoBaHHas B OCHOBHOM
Ha oueHKY 3thcheKTUBHOCTN paboThl 3TUX KOHBEKTOPOB NPY MasibiX pacxoaax BoAbi (A0
20 xr/v). B panbHeiiwem 3Th uenbiTadua 6eiiv npoaorvkeHbl B TennoTexHuyeckon uenbi-
TaTenbHoi nabopatopun B r. BepnuHe (ap.-utk. MapTuH KoHuenemaH, Xapanba no-
sauku n Xopet Mok) M.M.IpyasuHckum (MHUATIMM), BJ1.Mpanosckium (SAO "[landocc”)
n B.N.Cacureim (OO0 "Butatepm”), Npy KOTOPbIX pacxos TENNOHOCUTENA, onpeaense-
LWMACH ¢ nomoLyblo pacxodomepa dupmsi “HaHdocc”, bbin cHWKeH A0 5 kr/v. TN uc-
cnepoBaHWA Nokasanu, YTO TennoBol NOTOK KOHBekTopoB "YHusepcan TB" npu Manbix
pacxofax BOAblI CHWKAETCA B 3aMETHO MeHbluell mepe, YeM npeanonaranoch paHee.
O606UyeHNe pe3ynbTaToB UCMIbITAHWA BCEX NEPeYUCrieHHbIX Bbillie aBTOPOB NO3BONAET,
BNpeAb 40 YTOMHEHUSA, NPUHATD NpeAnaracMble HWKe 3aBUCUMOCTU TENMOBOro NOToKa OT
TemnepaTypHoro Harnopa, pacxoja TennoHocuTens, GapomeTpuyeckoro AaBneHus W
CXeMbl ABIKEHNA TennoHocuTens B NpeAenax ero pacxoaa ot 5 40 540 kr/u.

5.4. C yuérom 3ameuanmit B n. 5.3 paHee pekoMeHaoBaHHas thopmyna [1] ans
onpeaeneHns Tennoeoro notoka Q, BT, NnpyU pasnuuHbIX YCNOBMAX 3KCNMyaTaLyMn KOH-
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BEKTOPOB, OTMIMYHbIX OT HOPMarbHbiX (HOPMUPOBaHHBIX), NPWU PacxoAe TENnNOHOCUTENs B
npeaenax 0,00417-0,15 kr/c (15-540 kr/u) npnobpeTaeT crieaylowmii Bua:

Q = Q" (@70)"* ¢ (Mnp/0,1)™ b "¥1=Qu~ @rez'b ¥y =

=Koy 70°F @1z * b4 (5.1)

rae Quy - HOMUHaNbHbIA TENNOBOA NOTOK KOHBEKTOPa NPU HOPMArbHbIX YCIOBUAX, NPK-
HAMaeMblii cornacHo TaGnuuHbIM AaHHbIM, NpUBeASHHbIM B pasgene 2, Bt ;
©® - dakruueckuii TemnepaTypHblil Hanop, °C, onpeaensaemsiii no dopmyne

® “t (5.2)

3pech

t, ¥ t - COOTBETCTBEHHO HavanbHasA U KOHeYHas Temnepatypbl TENNoHocUTena (Ha
BXOAE W BbIXOAE) B oTONUTENbHOM npubope, °C;

tn - pacuy&THas TemnepaTtypa NOMELWEHNA, NPUHUMAeMan pPaBHOW pacyéTHol Temne-
paType Bo3Ayxa B oTannuBaemMom nomeueHum ts, oC;

Aty, - nepenap TemnepaTyp TENOHOCUTENA MEXAY BXOAOM U BbIXOAOM OTONUTESb-
Horo npu6opa, °C;

70 - HOPMUPOBAHHDIV TeMNepaTypHbIn Hanop, °C;

C - NONPaBOUHbIA KOIPDULMEHT, C NOMOLLBIO KOTOPOTO YUUTBIBAETCA BNAHNE CXe-
Mbi ABWKEHUS TENNOHOCUTeNs Ha TennoBoi NOTOK WU Ko3(dPUUMEHT Tennonepeaaqn
npubopa npu HOPMUPOBAHHBLIX TEeMNepaTyYpPHOM Hanope, pacxoae TenrnoHocutens u ar-
MocchepHOM  AaBneHun (AN Bcex MoaudMKaunit KOHBEKTOpOB NpUHWMaeTca no Taén.
5.1);

Mne - thakTudeckuit MaccHeIll pacxos TennoHocuTens Yyepes oTonuTenbHbIi npubop,
Kric;

0,1 - HopMWpOBaHHbI MacCHbI pacxopn TENMOHOCUTENA Yepe3 OTONUTENbHbIA NPK-
6op, kr/c ;

m - 3MRMpUYecKUil NokasaTenb CTeNeHU NPY OTHOCUTENbBHOM Pacxode TenroHoCcu-
Tens (NpuHumaeTca no taén. 5.1);

b - 6e3pa3amepHbiit NoNpaBoYHbIin KO3 DULMEHT Ha pacdy&THoe aTMocdepHoe AaBne-
HWe (NPUHVUMaeTCA YCPeAHEHHO ANS BCeX KOHBEKTOPOB no Tabn. 5.2);

¥, - 6e3paamepHblit k0ahbHMLUNEHT, C NOMOLLbIO KOTOPOro YYMTHIBAETCA YMEHbLLeHe
TENsIoBOro NOToKa NP ABWKEHWUM TENNMOHOCUTENS NO cxeme "CHM3y-BBepX' NO cpaBHe-
HWIO C HOPMMpPOBaHHOW CXeMOli ABWKeHUA "cBepxy-BHU3" (¥,=1-0,0024At,,). Mpu nepena-
Ae TeMnepaTyp B HarpeBaTeNbHOM 3MeMeHTe KOHBeKTopa MeHblieM 5°C ¥y MOXHO npu-
HUMaTb pasHbiM 1;

@; - 6e3pasmepHbIii NnonNpaBoYHbIA KOIPDULMEHT, C MOMOLLbBIO KOTOPOro YUUThIBRETCA
N3MeHeHKe Tennosoro NOToka oToNMTenbHbiX NPMEOPOB NPU OTNNUKMN PACYETHOrO TeM-
nepaTypHOro Hanopa oT HOpManbHOro { NPMHMMaeTcea no Taén.5.3);

@2 =€ (M,/0,1)" - Gespa3smepHblil NONpaBoUHbIi KO3hPULMEHT, C NOMOLLbIO KOTOPO-
ro y4uTbiBaeTCA W3MEHEeHWe TennoBOro NOTOKA OTonuTenbHOro npubopa npu oTNNUUK
Pacy&THOrO MacCHOFO pacxoAa TENnMOHOCUTENs OT HopmanbHoro (NPUHWMaeTcs no
Tabn.5.4).

Kay - KO3DhULMEHT Tenionepefaun KOHBEKTOPa Npu HOpManbHbIX YCNOBUAX, onpe-
Aensembiii no dopmyrne

- Q"Y 2.0
Ko = =22, BTAW°C) , (5.3)
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F - nnowjaab HapyxHol TennooTaalolei NOBEPXHOCTH KOHBEKTOpa, NPUHAUMaeMan no
Tabn.2.3,2.5,2.8u 2.11.

5.4. KoachpmumeHT Tennonepeaaum korpekropa K, Br/(m? °C), npu ycrnosusx, ofr-
FIMYHBIX OT HOPManbHBbIX, N PacXoAe TENMoHocuTens B Npeaenax 15-540 kr/y onpeaens-
ercs no chopmyne

K = Ky (©/70)°%c:(M™/0,1)™b"¥1 = Ky (@/70)>>2b ¥, . 5.4

5.5. Mpu pacxoaax rennoHocutens My, MeHbiunx 0,00417 kr/c (15 kr/v) Tennosble
pacuéTbl peKOMEeHAYeTCA BEeCTU No chopmyne:

Q =0,91 Q" (®/70)"" (Myp/0,00417)°% b -, , kBT (5.5)

5.6. Mpu onpeaeneHnn HakTUHECKOA TENNOOTAauYM OT NMPOXOAHBLIX KOHBEKTOPOB
cneayeT yuuTbiBaTb peanbHYIO CKOPOCTb BOAbI B TpyBax HarpeBarenbHbiX aneMeHToB. B
YacTHOCTY, B KOHBEKTOpaX cpeAHeit rmybutbl Heo6xoaANMO NPMHMMaTDL NpKU onpeAeneHUn
TENNOOTAAuM YMEHbLLICHHbIW BABOE PACXOA TENNOHOCUTENA NO KaXKA0M Tpybe, T.K. B 3TUX
MoandmMKaLMAX KOHBEKTOPa TEMNIOHOCUTENb ABWKETCA NO NapannenbHbiM Tpy6am B Ka-
XAOM sipyce HarpeBaTenbHOrO dfieMeHTa (TenNnoBoi MOTOK CHWKaeTcA B CpeaHeM Ha
5%).

5.7. B oaHOTPYBHBIX CUCTEMax OTONMEHNA, OCHALEHHDIX KOHBEKTOpaMn C TepMO-
cTatamu, Heo6xoAUMO YUUTbIBaTb thaKTMYeckne pacxoa BoAbi €& Temneparypy B npu-
6ope, o4eBMAHO MeHbLLME, YEM Y BOAbI B NPOTOYHbIX KOHBekTopax. PacyéT B aTom crny-
Yae BeA&TCA No M3IBECTHBIM MeToAMKaM [8] Ha ocHoBe onpeaeneHns koadduumeHTa 3a-
TeKaHuA Npu HacTpolike TepmocTaTa Ha pexum 2K.

5.8. Mpu ncnonb3oBaHWM B Ka4YeCTBE TEMTOHOCUTENA Napa HU3KOro JaBfieHNa Te-
nnoBble XapaKTepvCTUKN KoHBekTopoB "YHuBepcan TB" u "YHueepcan TB-C" moxHo
nNpUHUMaTh B cpegHeM Ha 8% sbillle 3HaYeHWit, onpesenégHHbIX NPU HOpManbHbIX yCNno-
BMAX A1 TONNOHOCMTENA BOABI.

5.9. Mpu ucnonb3oBaHMKM aHTUGpPU3a B CACTEMax OTONMEHWA C KOHBEKTOpammn
"YHusepcan TB", "CaHTexnpom" n ux moauchukaumit cpegHeit rnybuHbl Tennosble noka-
3aTenu, Bnpejb 40 YTOUHEHMWSi, MOKHO NPUHUMAaTb YMeHblueHHbiMK Ha 10% no cpaeHe-
HUIO € NPUBEABHHBIMUA ANA TENNOHOCUTENs BOAbI (NONpPaBoYHbilh Ko3hULMEHT Ha Quy
pageH 0,9). OTmeTuM, UTO aHTUPKU3 B CMCTEMax OTONMEHMA C TEPMOCTaTamMM MOXHO
MCNONb30BaTh TOMbKO MOCME COrMacoBaHWA ¢ NPOU3BOAVTENAMU TEPMOCTATOB C LEenbio
HeAONYLLSHUA YXYALLEHWUS X IKCNyaTaUuoHHbIX NokasaTenei.

Tabnuua 5.1

3HauyeHuA koadpPULIMeHTa ¢ U NoKasaTens
cTeneHW m Npu pasnnyHbiX pacxogax

TennoHocuTenn
Mpeaensl pacxoaa
TennoHocuTena My c m
Kr/c Kriy
0,0261-0,15 94-540 1 0,07
0,00417-0,0261 15-94 0,91 0
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Tabnuua 5.2

MonpaBoYHbIi KO3 DULNEHT b, ¢ MOMOLLbIO KOTOPOro YUUTLIBaeTCS
BNMAHME pacy&THOro aTMochepHOro AaBneHUs BO3AyXa Ha TeNI0BoM
NOTOK KOHBEKTOPa

ATMO-
coep- Ma 920 933 947 960 973 987 | 1000 |1013,3 | 1040

Hoe

Aas- | MM | g9y | 700 | 710 | 720 | 730 | 740 | 750 | 7e0 | 780
nexune | PT.CT

b 0,947 | 0,954 | 0,961 | 0,968 | 0,975 | 0,983 | 0,992 | 1 1,015

Tabnuua 5.3

3HauyeHuA nonpaBoyHoro koagduumneHTa @1 B 3aBUCUMOCTH
ST SpeAHeapudMeTUHECKOro TeMnepaTypPHOro Hanopa @

MeXay cpefiHel TeMnepaTypon TennoHOCUTENSA B KOHBeKTope
M TeMnepaTypol BO3Ayxa B OTannuBaeMoOM MomMelieHun

e,
°c

@1 | 0547 | 0579|0612 0,646 {0679 | 0,714 0,748 | 0,783 | 0,818 | 0,854 | 0,890

44 46 48 50 52 54 56 58 60 62 64

66 68 70 72 74 76 78 80 82 84 86

@1 |0926(0963] 1,0 |1,037]1,075| 1,113 1,151 | 1,189 | 1,228 | 1,267 | 1,307

@

88 920 92 94 96 98 100 | 102 [ 104 | 106 | 108 | 110

°
(¢}

@1 | 1,346 (1,386 1,426 | 1,467 | 1,508 | 1,549 | 159 | 1,631 1673|1,715|1,757 | 1,80
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Tabnuua 5.4

3HayeHuUA nonpaBoyHoro koadpmumeHTa
¢, B 3aBMCUMOCTM OT pacxcia Tennc-
HocuTensa M,, yepes HarpeBaTenbHbIA
aneMeHT KOHBeKTopa

Mnp
kr/c Kr/y ¢z
0,00139 5 06
0,00278 10 0,78
0,00417 15 0,91
0,01 36 091
0,02 72 0,91
0,261 94 0,91
0,03 108 0,919
0,04 144 0,938
0,05 180 0,953
0,06 216 0,965
0,07 252 0,975
0,08 288 0,984
0,09 324 0,993
0,1 360 1,0
0,125 450 1,016
0,15 540 1,029
02 720 1,05

Mpumeyanue: npyu My, , MeHbLUMX
0,00417 kr/c (15 kriv),
92= 0,91 (M,/0,00417)%%®
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6. MPUMEP PACYUYETA 3TAXXECTOAKA OQHOTPYBHOM
CUCTEMbI BOAAHOIO OTOIUIEHMA C KOHBEKTOPOM
“"YHUBEPCAN Tb"

Tpebyetca onpeAenuTb TUNOpPa3Mep OTKPbITO YCTaHABNUBAEMOro HaCTEeHHOro
KOHBEKTOpa C KoXyxoMm Tuna "Yuusepcan TB" manoii rny6uHbi. KoHeekrop ycTaHasnuea-
eTcA B XWUNOM NOMeLYEeHUN BEpXHero aTaxa 3AaHus Ha HapyXHo#l cTteHe 6e3 HUWMK noa
NOACKOHHNKOM U NPUCOBANHAETCA K OAHOTPYOHOMY NPOTOYHOMY CTOAKYy YCMOBHbIM Aua-
MeTpoM 20 MM CHCTEMbl BOASIHOTO OTONNEHUA C BepXHei pa3BoAKoil nogalowien MarucT-
panu. Temnepatypa B noaaioweit Maructpanu () npuHumaerca pasHon 105°C, pacuér-
Hblil Nepenaa Temneparyp no cToAKy (At,) 35°C, TemnepaTypa BosAyxa B oTannusae-
MoM noMeLyeHuu (t;) 20°C, aTmochepHoe aasnerne 1013,3 rla, M= 0,083 kr/c. Boaa 8
noAaiowjeil MarncTpanu oxnaxaaerca 4O paccMaTPpUBaeMmoro croska Ha 2°C. Obuwjan
ANVHA BEpTMKaNbHO W FOPU3OHTasbHO pacnonaraembix Tpy6 B nometyeHun coctaBnsaeT
35 M (Lps=2,7 M, Lp=0,8 m). TennonoTepn NOMELEHUA NPU PACUETHBIX YCIMOBUAX
(Qnowm) cocTaBnsioT 1400 BT.

MocneaoBarenbHOCTb TENNOBOro pacuéra.

HauanbHas TemnepaTypa TennoHocutens Ha BxoAe 8 pacCuMTbiBaeMblit araxe-
crosk (t,) onpeaensetca no obwei chopmyne

- ZQrmm [
th =t -2 c M. C , 6.1)

rAe ZQnow — CYMMapHble TENNONOTepH NOMeLLeHWA, pacnonNOoXeHHbIX N0 XOAY TENNOHO-
cuTens flo paccMaTpMBaeMoro ataxecronka (npubopa), Br.

lpoBoana pacy8T B AaHHOM NpuMepe ANA MepBOro No XoAy TennoHocuTensa aTta-
xectosika (ZQnou=0), nonyvaemt,=t,—2=105~-2=103°C.

CpefHiolo TeMnepaTypy BoAbl B KOHBEKTOPE B NPOTOYHbIX CUCTEMaX OTONMEHWA
tenecoobpa3aHo onpeaenaTb no hopMyrne

05 Q 0,5 1400 o
=t,-05 Mp=ty- - Zr =103- > " =403-2,01=10099°C. (6.2

ton = b top = N 418638 0,083 ©2)

Toraa O =te-ts=100,99-20=28099 °C. (6.3)

Onpeaenss t;, ncxoan n3 Quow, @ He M3 Tennootaa4wm npubopa Qnp, HECKONbKO 3a-
HWkaeM O W B AanbHellieM He3HauuTenbHo yeennuusaem TpebyeMblit Tennosoi no-
TOK KOHBEKTOpa € YY8TOM HEeKOTOpPOro 3aHWKeHUA TennooTaayun Tpyb.

Tak Kak ¢hakTu4eckMe TeMnepaTypHbid Hanop ®g, M pacxod TennoHocutensa M,
coBnajalowWmidi Npn OA4HOCTOPOHHEM NPUCOSAWHEHUM KoHBekTopa ¢ Mpp, OTAMYHbLI OT
HOpPMUPOBaHHbIX, BBOAUM b6e3pasmepHble NonpaBoYHble KOIMDMDULUMEHTBI @1 U ¢ (U3
Tabn.5.3u 5.49)

¢1=1,208, ¢,=0,987.

Tennosoi notok npubopa B pacu&THbiX ycrnoBusx (Qn, ) onpeaenaeTcA no us-

BecTHOW chopmyne

Q’lp:ﬂ= Qnou - Qmp,( ) (64)

rae  Qpou — TEnnonoTepn NOMeLYEHNA Npu Pac4&THbIX ycnosusx, BT,
Q. — NONe3HbIN TENMOBO NOTOK OT TEeNNonpoBoAos (Tpyb), BT.
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MoneaHblit TennoBoi NOTOK OT TeNNONPOBOAOB NMPUHUMAETCA OBbIYHO paBHbIM
90% oT obujeit Tennootaaun Tpy6 npu npoknagke MX Y HapyXHbIX CTeH M AOCTUraer
100% npu pacnonoxeHUN CTOAKOB y BHYTPEHHUX NeperopoAok.

B HacToswem npumepe npuHuMaeM Qqpn=0,9Qmp .
rAe  Qup =Qmps LTp.B + QwprLrpr,
Qe N Qrpr — TENMoBble NOTOKK 1 M OTKPbITO NPOFOXEHHbIX COOTBETCTBEHHO BEPTUKanb-
HbIX U FOPU3OHTaNbHbIX rMaAkuX Tpy6, onpeaensemble no npunoxexuio 3 (ANA Grpr.- C
YUETOM NpUMeYaHus K 3TOMY NpunoxeHuio), Bt/m;
Lpe U Lpr— obwas ANMHa COOTBETCTEEHHO BEPTUKAIbHLIX W FOPU3OHTANbHDIX Tenmno-
NpoBOAOB, M.

Q"p:a = Qnou - 0,9(L7p,5.q1-p‘5+ Lrp.r~Q1'p.s-1 ,28) = 14m - 0,9(2,7.86,6 + 0,8.86,6.1 ,28) =

=1400-290=1110Br.
B AaHHOM npuMepe TennoBod NoTok or TpyS (qmnp) onpeAenéH npu Temneparyp-
HOM Hanope npu ;= 80,99 °C.
Onpepensiem Tpebyemblii TennoBoi nNotok npubopa, NpUBeASHHbI K HOPMUPO-
BaHHbIM ycnosuam, O | no cdopmyne

o = o - 1110
® ¥, . -@,-b 1120809871
Vlcxo_qﬂ U3 NONyYeHHOro 3HaveHwuA ,"g , NPUHUMaeM Tunopasmep KoHBeKTopa C

Gnvkaiimm 3HaueHuem Quy no Tabn. 2.2 : KCK20-0,918 K.
PacxoxzaeHune Mexay TpebyeMbiM TENNOBLIM NOTOKOM KOHBEKTOPa (. ) U NpUHA-

ThiM K ycTaHoBke (Q,y) AONYCKAeTCA B NpeAenax: B CTOPOHY yMeHbLLUeHUA — A0 5%, HO He
6onee yem Ha 50 BT (npn HOpMUPOBaHHbIX YCIIOBUSAX), B CTOPOHY yBenuyeHus — 40 6nu-

= 931Br. (6.5)

Kaiiliero Tunopasmepa.
Hessaska npu noa6ope npubopa onpeaensaerca no chopmyne
l(Qu, - g2) Q,."ﬂ00=-1 4% . (6.6)

MockonbKy HeBsA3ka He npesbiwaeT 5% unu 50 Br, okoH4aTenbHO NpUHUMaEM K
ycTaHoBke koHBekTop KCK20-0,918 K.

Ecnu 3anac no TennosoMy noToky npesbiwaet 10%, Npu pacyéte peKOMeHAYeTcs
YUUTbIBaTb (haKTUUECKOe CHIDKEeHNe TeMnepaTypbi BOAbI Nepej NocTynneHueMm B nocne-
AYIOWKiA KOHBEKTOP.
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7. YKA3AHUS NO MOHTAXY CTAIbHbIX KOHBEKTOPOB
C KOXYXOM, N3roTOBNSAEMbIX OAO "CAHTEXMNPOM",
¥ OCHOBHbIE TPEBOBAHUA K UX SKCIUITYATALIUU

7.1. MOHTaX KOHBEKTOPOB NPOU3BOAMTCA cornacHo Tpe6osanmam CHuM 3.05.08-
85 "BHyTpeHHUe caHuTapHO-TexHuYeckne cuctembt” [9], HacToAWMX peKoMeHAaLui, a
TaKKe pexomeHaaumin [10] u[11].

7.2. B Tabnuuyax BTOporo pasgena Hapaay ¢ OCHOBHbIMM TEXHUYECKMMW XapakTre-
PUCTMKAMMN KOHBEKTOPOB YKa3aHbli MOHTaXHbIe HOMepa ¢ Ljenblo obnerueHna Komnnekra-
LM KOXKyXa C COOTBETCTBYIOL{MM HarpeBaTeNbHbiM 3rIeMEeHTOM Npu MoHTake. MoHTax-
Hblii HOMEp HaHOCWMTCA Ha HapYXHYI0 CTOPOHY KpailHe#t nnacTuHbl HarpesaTenbHoro
3aneMeHTa U Ha BHYTPEHHIOIO CTOPOHY KOXyXa.

7.3. Kak yka3biBanocb, KOHBEKTOPbi NOCTABNAIOTCA OKpalLeHHbIMW, C Harpesa-
TeMNbHbIMMA INEMEHTaMM U KPOHLUTeHaMK, 06EPHYTLIMY FOhPOKAPTOHOM U BAIOXEHHbIMM
B koXyX. Becb koHBeKTOp ynakoBaH B MonuaTusieHoBylo NnéHky. Kommepueckas moam-
thukaumn koHsekTopa "CaHTexnpoM" yrnakoBaHa B XXECTKUA TPaHCNOPTHDLIA NakeT.

TepmocTaTuieckue ronoBKM TEpPMOCTaTOB, KOTOPbIMU OBOPYAYIOTCSi KOHBEKTOpPbI
"CaHrexnpom AsTo" u "CaHtexnpom AsTo C", npuobpeTaloTca 3aKasumMKom OTAenbHO B
OAOQ "Cantexnpom", 3A0 «[laHchocc» wnu y gunepos.

7.4. MNepea MOHTaXOM CneayeT HagpesaTb YNakOBOWHYIO NEHTY U NONUITUINEHO-
BYIO NN&HKY W BbiHYTb HarpeBaTenbHbIA ANEeMEeHT € KPOHLUTeHaMK (He CHUMaA NNEHKY C
KOXKyXa).

MoHTaX HarpeBaTenbHbIX ANIEMEHTOB KOMMEepYeCcKkMX MOAUdUKaLMA NPOU3BOAUT-
CA B MHAMBUAYaNbHOK ynakoBke, KOTOpas CHUMAETCA HEeNOCPEACTBEHHO Nepej YCTaHoB-
KOW koXyXxa. KoXKyx XxpaHUTCA OTAeNbHO B MONUAITUNEHOBOW NN&HKe W yCTaHaBnMBaeTca
nocne oKOHYaHWA OTAeNouHbix paboT.

7.5. MOHTaX KOHBEKTOPOB NPOW3BOAUTCA TOMNBKO Ha NMOAFOTOBMIEHHbIE (OWITYKaTy-
pPeHHbIe U OKpalleHHble) NOBEPXHOCTH CTEH.

7.6. KoHBeKTOpbl CneAyeT ycTaHaBNMBaTb BNNOTHYIO K cTeHe. 3a30p MeXAay cTe-
HOIA U TbINbHLIMU KPOMKaMW MNACTUH HE AOMDKEH NpesbillaTh 3 MM.

7.7. MorTax 6a3oBbix MoagudukaLmiin koHBekTopoB "YHusepcan TE" n "YHusepcan
TB-C", a Takke KOHBeKTopoB "CaHTexnpom ABTo" u "CaHTexnpom ABTo C" Heobxoammo
NpOU3BOAUTD B CIEAYIOLYEM NOpsAAKe:

- 0cBO6OAUTD HarpeBaTenbHbI 3reMeHT C KPOHLUTEWHaMKN OT ynakoBKW, He CHU-
Mas NNEHKy C KOXyXa;

- Pa3aMeTUTb MecTa YCTaHOBKM KPOHLLUTEAHOB cornacHo puc. 2.1 — 2.14 ¢ y4érom
pa3Mepa L, (paccToaHue MeXAay KpOHLUTelHaMK);

- cko6oo6pasHbie KpOHIWTelHbI BCTAaBUTb MeXAy NNacTUHaMKU BISOTHYIO K Tpy6am
C PacCTOAHUAMMN MEXAY KPOHLWTeWHaMN COrNacHo pa3meTke W NPUKPEenuTb UX K Orpax-
AeHuio (cTeHe) AloGenaMn unu 3aAenkoi KpenéxHbiX geTaneil LLleMEHTHbIM PacTBOPOM
(He AonyckaeTcA NPUCTPENKa K CTeHe KPOHLITeHOB, Ha KOTOPbIX KPENATCA OTONUTENb-
Hble Npubopbl 1 TENNIONPOBOAbI CUCTEM OTONSEHUS);

- COEAMHWUTb HarpeBaTenbHbIf ANEMEHT Ha pe3bbe unu nNocpeAacTBOM CBapku C
NOABOASALMMW TENNONPOBOAAMM CUCTEMbI OTONNEHUS;

- AO OKOH4aHMA OTAENOYHbIX PaGoT HaKpbITb HarpeBaTenbHbil 3FIEMEHT yMaKo-
BOUYHbIM MaTepuanom 1 CHATb ero Nocne okoHYaHua aTux pador;

- CHATb YNAKOBOUYHYIO MNAEHKY € KOXYyXa;

- YCTAHOBWTDb Ha KPOHLUTEAHAX KOXYX KOHBEKTOpa, NPeABapUTEeNnbHO BCTaBUB MOH-
TaXHYIO NNaHKy (BHU3Y KOXYXA) B HWKHWE Na3bl KPOHLLTEAWHOB W 3aKPeNUTb ero Ha Bepx-
HUX 3axXBaTax 3TUX KPOHIATEAHOB;
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- YCTaHOBUTb T@PMOCTaTUYECKYIO ronoBKy (TONbKo ANA KOHBEKTOPOB "CaHTexnpom
AsT0" n "CaHrexnpom AsTo C").

7.8. MoHTax koHBeKTOpa "CaHTexnpoM"” NPOM3BOAUTCS B CNEAYIOLYEM NOPAAKE:

- U3BneYb KOHBEKTOP W3 KapTOHHOW kopoGku, npearapuTensHo paspe3as YRakKo-
BOYHYIO NEHTY

- OTBEPHYTb BUHTbI U CHATb TPAHCNOPTHbLIC NPWKWUMHbIE NTaHKN C KPOHLLTERHOB W
KOXYXa;

- U3BneYb INCT rohpoKapToHa U3 NONOCTN MEXAY HarpeBaTenbHbIM ANIEMEHTOM W
KOXYXOM;

- CHATb KOXYX;

- Pa3MeTUTL MecTa YCTaHOBKW KPOHLUTESAHOB;

- 3aKpenUTb KPOHLITEWHbI Ha CTeHe NOCPEeACTBOM Alobeneil;

- HaBeCUTb HarpeBaTerbHbi 3aNeMeHT U 3adMKCMpoBaTb €ro;

- YCTaHOBUTb KOXYX Ha HIWKHWUX ONOpaX KPOHLLTEHHOB;

- 3aKpenuUTb OrPpaHNYMTESTbHYIO LCNOYKY;

- YCTaHOBUTb KOXYX B BepTuKanbHoe NonoXeHue v 3aMKCUpOBaTh ero 3awjénka-
MU (3amMKamK).

7.9. Mpwn MoHTaxe cneayeT nsberatb HenpaBUNbHOM YCTaHOBKW KOHBEKTOpA (puUC.
7.1):

- YCTaHOBKN KPOHLUTEAHOB Ha HENOATOTOBIEHHYIO NOBEPXHOCTb CTEHbI, T.K. Nocne
€& OLLUTYKaTypuBaHNS HEBO3MOXHO HABECUTb KOXYX;

- HENpPaBUNbHOA pa3MeTKu MeCT YCTaHOBKA KPOHLUTEHHOB — CIIOXHO MpaBUNbHO
YCTaHOBUTb KOHBEKTOP;

- OTCTaBaHWA KOXYXa OT CTeHbl, T.K. 3TO NPUBOAUT K CHWKEHMIO TeNNOBOro NOToKa;

- CIIWLLKOM HM3KOTro pas3MelyeHUn KOHBEKTopa, T.K. NPU PacCTOAHMM MEXAY NONOM
N HU3OM KOHBeKTopa, MeHblieMm 70% rny6uHbl KoHBeKTOpa, CHWKaeTcA achdeKTUBHOCTL
TennoobmeHa n 3aTpyaHaeTcs ybopka nos KOHBEKTOPOM;

- CIIULLKOM BbICOKOW YCTAHOBKM, T.K. NPU 3a30pe MEXAY NOMIOM U HU3OM KOHBEKTO-
pa, Gonbluem 150200 mm, yBenuumBaeTcs rpagueHT Temnepatyp Bo3dyxa No BbiCoTe
noMeLLeHNA, 0cO6eHHO B HWKHe ero 4acTw;

- CIIALLIKOM Marioro pacCTORHUA MeXAy BepXOM KOHBEKTOpa W HU30M NOAOKOHHMKA
(MeHee 70% rny6uHbl KOHBEKTOPa), T.K. IPU 3TOM YMEHbLUAETCA TeNNOBOM NOTOK KOHBEK-
TopAa,;

- HEropM3OHTaNbHOrO NONOXEHUA HarpeBaTenbHOro ANeMeHTa, T.K. 3TO yXyALuaeT
TennonepeAayvy U BHeLUHWit BUA KOHBEKTOPA;

- YCTaHOBKM Nepej KOHBEKTOPOM AEeKOpaTMBHbIX 3KPaHOB, T.K. 3TO NPUBOAUT K
CHWKEHWIO TennooTAa4yu KOHBEKTopa M uckaxaeT paboTy TepMocTata ¢ aBTOHOMHbIM
AQTYNKOM.

Mpu ncnonb3oBaHn aBTOMaTU3UPOBAHHBLIX KOHBEKTOPOB He PEKOMEHAYETCS, Kak
yKa3blBanoch, pa3MeLlyaTb TepMoCTaTbl 3a LUTOPaMM, a Takke Ha paccTofHum Ao 150 mm
oT npo&ma GankoHHo ABepu 1 A0 200 MM OT HM3a NOAOKOHHMKA (B 3TUX CryJanX cre-
AyeT UCNONb30BaTh TEPMOCTaTbl C BLIHOCHBIMU AaTUNKaMM).

7.10. B npouecce akcnnyatauuu cneayeT NPOU3BOAWTD OYMCTKY KOHBEKTOpa B Ha-
Yarne OTONUTENbHOro cesoHa u 1—-2 pasa B TeUEeHNE OTONUTENbHOrO Nepuoaa.

Ona ouncTku HarpeBaTenbHbiX aNeMeHTOB 6a30BbiXx MoAWdMKALMA KOHBEKTOPOB
cneayeT CHATb KOXyxu. [ina AocTyna K HarpeBaTenbHOMY 3neMeHTy KOHBeKTopoB “CaH-
Texnpom” n "Cantexnpom C" aocTaTouHO OTKPbITH 3aMKK, NepeABUHYB NOM3YHKW, pacno-
nNoxeHHble Ha BO3AYXOBbINYCKHOMN peiléTke, B CTOPOHY CTeHbl N OTKMHYTb KOXKYX Ha cebn.

7.11. MNpu o4MCTKE KOHBEKTOPOB HeMnb3a UCNONb3oBaTh abpa3uBHble MaTepuansi.

7.12. UcknioyaeTcs HaBecka Ha KOHBEKTOPb! MOPUCTBIX YBNaXHUTeNne#h Bo3ayxa,
Hanpumep, 13 06ONOKEHHOW rTIUHDI.
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YcraHoBka KpoH-
mre#HOB HA He-
OOATOTOBAERHYR

TOBEPXHOCTH

(nocaeaynmas
ITYKATYpPKA) -

HOBO3MOXHO Ha-

BOCHTH ROXYyX

Man 3asop Mexmy
npRGOPOM ¥ NOJOM
RJH NOJOKOHHMKOM
(menee 70 % ray-
OMHH NpuGopa) -
CHAXeHWe Tenio-
BOI'0 IIOTOKA Ha
5-50 %

HenpaemabHad
pa3mMeTra mect
YCTaHOBKHK
xpoHmreiuon -
HEeBO3MOXHO Ha-
BECHTH KOXYX

OTcTaBaHue Ko-
xyxa, 3a30p
MexIy cTeHod
KOXYXOM, CHuERe-
HME@ TemAoBOT0
NOTOKA Ha 3-2

IlepeTexaH®g
BO3yXa MMMO
HarpeBaTeAbHO~
TO 3JeMeHTa.
CHEXeHne Ten-
JIOBOI'0 NOTOKA
Ha 5-20%

HarpepareabHui
9JIeMeHT ycTa-
HOBJIEH H6 IO-
A30HTAJLHO .
HURERNe Ten-
JIOBOTO NIOTOKA
Ha 4-7

Puc. 7.1. Cnyuan HenpaBunbHOro MOHTaXa KOHBEKTOPOB
"Yrusepcan TB" n "Ynusepcan Tb-C"
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7.13. Mpu ucnonb3oBaHMM B Ka4eCTBe TENMOHOCUTENs ropavelt BoAbl eé napa-
METpPb! AOIDKHbI YAOBNETBOPATL TpeGOBaHMAM, NPUBeAEHHbIM B "lNpaBunax TexHu4eckom
JKcrnyaTaymu IneKTpUYEeCcKuxX CTaHuUmMiA u cetTein Poccuiickoin Peaepaunn” P 34.20.501-
95(12].

7.14. CogepxaHue KMcropoja B BOAE CUCTEM OTONMEHMA He AOIDKHO MpeBblliaTh
0,02 mr/kr Boabl [12], [13], a 3HayeHus pH AorkHbl 6biTb B npeaenax 8,3-9,5. Coaepxa-
Hue B BoAe xxeneaa (a0 0,5 mr/n) u apyrux npumeceit — cornacHo [12], obuyan xécTkocTb
— 20 7 mMr-aks/n.

7.15. [ing yMeHbLUGHNUA ONAcHOCTY NOALNAMOBOA KOpposwun uenecoobpasHa yc-
TaHOBKa AOMOMHUTENbHbIX rPA3EBUKOB, a B Criydae NPUMEHEHUA TepMOCTaToB eLjé u
cunbTPOB, B TOM Yucne NOcTOAKOBbIX. B oblyeM cryuae KONW4eCTBO B3BELCHHbIX Be-
LecTB He AOIDKHO NpeBbiwatb 7 Mr/n.

7.16. N36biTOuHOE AaBrieHne TeNnOHOCUTENs, paBHOEe CYMMEe MaKCMManbHO BO3-
MOXHOIO Hanopa Hacoca Wnu AasneHus B ropaYeit unn obparHoi marucTpansax Tenno-
Boii ceTu (NpM 3nNeBaToOPHbIX BBOAAX) W MMAPOCTATUECKOrO AaBNEeHWUA, He AOIDKHO Y KOH-
BEKTOPOB BCceX moaudukaumii, npoussoanmbix OAO "CanTtexnpom', 8o spema paboTbl
cucTembl oTonneHna npesbiwatb 1,0 MlMa, a y koxsexropos "Yhusepcan TB", "YHusep-
can Tb-C", "CaHrexnpoM” u "Cantexnpom C" NoOBblleHHOW Hag&KHOCTH (M3roToBnse-
MbIX M0 oTAeNbHOMY 3aka3sy) — 1,6 MlMa.

Mpu onpeccoeke CHuMM 3.05.01—85 [9] aonyckaeT nonyTopHoe NpeBbilleHWE pa-
6ouyero gasneHns, opHaKoO NpaKTUKa IKCRMyaTalun CMCTeM OTOIJIeHUA NoKa3biBaeT, YTo
npu onpeccoBke Npesbillatb MakcuManbHoe pabouyee gaBneHue cneayet He Gonee uem
Ha 25%, YTO NOATBepXAaeT aHanM3 ycrosuil akCnnyaTauuu oTonUTENbHbIX NPUGOpPoB B
OTe4eCTBEHHbIX CMCTEeMax oTonneHuns, nposeaéHHbin OO0 "Burarepm”. Mpu atom cne-
AYyeT MMeTb B BUAY, YTO AaBMeHWe Npu ONpeccoBKe He AOJDKHO NpeBbiliaTh 40NYCTUMOro
Ans camoro cnaboro anemeHTa cuctembl otonneHus. MNpu onpeccoske cneayet usberatb
PEe3KOro NoBbILLEHUA AaBNeHUs.

7.17. MNpy npuMeHeHWn aHTUpU3a B Ka4ecTBe TONNMOHOCUTENA He AONycKaeTcs
repMeTusnpoBaTb pe3bboBble COEAMHEHMA MacnsHOW Kpackoi. PekomeHayeTtcs anA
aroun uenn npuMeHATb SNoKCUAHble amanu, a Talke aMmanu Ha ocHoBe paCcTBOpPOB BUHUI-
XNOPUAOB, aKPUMOBbIX CMON U aKpMnoBbIX cononumepoB. He gonyckaerca npuMeHATb
nakrio, Heo6X0AUMO MCNONb30BaTh TOMBbKO KAYECTBEHHbIA NEH UNu cneuuanbHbie rep-
MeTUKU. AHTUPU3 AOTDKEH CTPOro COOTBETCTBOBATH TPEGOBaHWAM COOTBETCTBYIOLUX
TexHu4Yeckux ycnosuii. Cpeau ucnonbsyeMbix B Poccun Mapok aHTudpusa 3acnyxusaet
BHUmaHuA "Xot Bnag" (npoussogurtens OO0 "TAKC", Ten. (095) 286-06-74).

B3anonHeHue cucTem aHTUPU3OM AONYCKAeTCA He paHee, YeM yepes 2-3 AHSA no-
cne X MOHTaXa.

7.18. Bo usbexaHune obpasoBaHuA BO3AYLUHbIX NPOOOK 3anonHeHne BOAOHK cucTe-
Mbl OTONMNEeHUs ¢ KOHBEKTopamu, o6opyaoBaHHbIMK TepMoOcTaTamMu, cneayer Npown3Bo-
AWTb CHU3Y Yepes o6paTHylo MarucTpanb NPK OTKPbITbIX TEPMOCTaTaX.

7.19. Ecnn Heob6XxoaMMO 4EeMOHTMPOBAaTb KOHBEKTOP, Ha NOABOAKE K KOTOPOMY YC-
TaHOBMEH NPOXOAHON TepMocTar, ¢ nocheAHero creayer CHATb TEPMOCTaTUYECKYIO ro-
NOBKY, @ 3aTeM NOMHOCTbIO €ro 3aKpbiTb C NOMOLLbIO MeTannuyeckoro (He_NnacTMacco-
BOT0) Kofinayka n 3arnyLumTb TEPMOCTaT CO CTOPOHbI CHATOW NOABOAKW, a TalKe BTOPYIO
NoABOAKY.

7.20. He pekomeHAYyeTCA ONOPOXHATL CUCTEMY OTONMEHUA CO CTANbHLIMWU KOHBEK-
Topamu Gonee, yem Ha 15 pHeit B roay. OcobeHHO onaceH peXXuM 4acToro Kpatkospe-
MEHHOIO ONOPOXXHEHUA CUCTEMbi OTOMIEHNA NPU PEMOHTE U 3ameHe NpuGopos.
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NMPUNOXEHWNA



Mpunoxenue 1
Tabnuua 1 1.1

Ounamuueckue xapakTepucTUKU CTalnbHbIX BOAOra3onpoBoAHbIX TpyO no
FOCT 3262-75" HacOCHbIX CUCTEM BOASHOIO OTOMNMNEHUS IPU CKOPOCTH
BOAb! B HMX 1 M/c

MpuenéHi  YpenoHan

Avametp Tpy6, Mm Pacxopn sogbt YaensHoe ”
Npu CKOpPOCTH AUHaMMueckoe K:':;;)_ K’;aggrf’;ig::;::
1 M/c, Miw nDasneHve A
rwapas-
Ycenos-
HOro Hapy- | BHYT- | g/ xy " " 2::;; $10%, | §10%,
npoxo- | XHbit | pernmir | /4 | _/c A10% [ A10%, Tpenms Ia Ila
Ra w/o|w/ | T ) T )N, | /9] /o)
(er/9)® | (kr/c)® |  1m
10 17 12,6 425 | 0118 | 2650 | 3,43 35 954 | 12.35
15 21,3 15,7 690 0,192 10,60 1,37 27 28,62 37
20 26,8 21,2 1250 | 0,348 3,19 0,412 1,8 5,74 | 0,742
25 33,5 271 2000 | 0,555 1,23 0,159 14 1,72 0,223
32 425 359 3500 0,97 0,39 0,0508 1 0,39 0,051
40 48 41 4650 1,29 0,23 (0,0298 08 0,18 0,024
50 60 53 7800 2,16 0,082 | 0,01063 0,55 0,045 | 0,006

Mpumeyanus: 1) 1 MNa = 0,102 kre/m? ; 1 Ma/(kr/c)’ = 0,78810°° (kre/M?)/(kriy)? ;
1 krc/M?= 9,80665 Ma : 1 (Kre/MA/(kri)?= 1,271-10° Mal(kric)? .

2) MNpw fpyrx CKOPOCTAX BOAb!, COOTBETCTBYIOWMX 0OLIMHO NaMuHapHOR 1 NepexoiHon
30HaM, 3Ha4YeHWs NPUBEAEHHOTO KO3 MULMEHTa TMADPABIMYECKOrO CONPOTUBIEHUA U YAEMNb-
HbIX XapaKTepucTk CnepyeT KOPPeKTUPOBAaTL COMMAcHO M3BECTHBLIM 3aBUCHMOCTSM (CM., Ha-
npumep, A AnbTiynb v ap. Mppasnvka u aspoguHamuka.- M., Ctpoiusaar, 1987). Ana yn-
POLLEHWUS STUX pPac4eToB hakTUMeckMe TMapaBnuueckme xapakrepuctuku Tpyd S, ' u koad-
ULMEHTOB MECTHOrO CONPOTUBINEHUS OTBOAOB, CKOG WU YTOK M3 3Tux TpyS  Npu  CKOPOCTAX
TENNOHOCWUTENS, COOTBETCTBYIOLMX YKa3aHHLIM 30HaM, B CUCTEMEX OTOMNEHWS C NapameTpamn
95/70 v 105/70°C MOXHO C AOMYCTUMOMN A5 NPAKTUYECKMX PACYETOB NOMPELLHOCTBLIO (A0 5%),
onpenensaTb, BBOAS NONPABOMHLIN KO3PMULMEHT Ha HEKBAAPATUMHOCTL @4 , NO OpMynam

S =8 Q4 1.1
0'=0C'a s, Mn1.2)
C=Ca s, (M1.3)

e Sy {'a W {4 - XapaKTepUCTUKK, MPUHATHIE B KauYecTBe TabruuHbIX NMPU CKOPOCTHX BOAbI B
Tpybax 1 M/c (CM. , B YacTHocTH, Tabn. M 1.1 HACTORALLEro NPUNOXEHNS).

3HadeHus @4 onpeaensiotes no Tabnuye M 1.2 8 3aBUCMMOCTM OT AnameTpa yCnoBHOro
npoxoaa otgaanoﬁ TpyGel dy, MM , 1 pacxofa ropsiyeit Boabl M co cpenHen Temnepartypoit or
80 po 90°C .

3) MNpu cpepHWx Temnepatypax TennoHocutens or 45 ao 55°C aHaueHun ¢, onpeaens-
10TCA 110 NPUBNUXEHHON hopmyne

Paso) = 1,5 (P4—0,5 , (I'l 14)
fne Qaso - NONPaBOMHLIN KOADULIMEHT NPY CpefHeNn TemnepaType TennoHocutens 50°C ;
@s - NONPaBOMHBIN KOSDUUMEHT NPU CPERHEN TemnepaType Tennotocutens 85°C, npu-

Humaembit no Tabn M1.2 .
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Mpoaomkerne npunoxeHus 1

Tabnuua M 1.2

3HaueHUA nonpaBoYHOro KoadduumeHTa @,

Pa

Pacxop, ropsuei Boabl M B Kr/c (BepxHsas cTpoka) U B Kr/d
(HUXHSR CTPOKa) NPU AWAMETPe YCNIoBHOIO NPOXOAa TPYG dy, MM

10

15

20

25

32

40

50

1,02

Kric

0,1724

0,2676

0,4879

0,7973

1,3991

1,8249

3,0495

Kr/iy

620,6

963,4

1754,4

2870,3

5036,8

6569,6

10978,2

1,04

Kr/c

0,0836

0,1299

0,2368

0,3869

0,6790

0,8856

1,4799

Kriy

301,0

467,0

852,5

13828

24444

3188,2

53276

1.06

Kric

0,0541

0,0840

0,1532

0,2504

0,4394

0,5731

0,9577

Kr/d

194,8

302,4

55615

901.4

1581,8

2063,2

34477

1,08

Kric

0,0394

0,0612

0,1116

0,1823

0,3199

0,4173

0,6973

Kriy

1418

220,3

401,8

6563

1151,6

1502,3

25103

1.1

Kric

0,0306

0,0475

0,0867

0,1416

0,2485

0,3241

0,5416

Kriy

110,2

171,0

3121

509,8

8946

1166,8

19498

Kr/c

0,0248

0,0385

0,0701

0,1146

0,2011

0,2623

0,4383

K

893

138,6

2524

4126

7240

994,3

1577,9

Kr/c

0,0206

0,0320

0,0584

0,0954

0,1674

0,2183

0,3649

Krig

742

115,2

210,2

3434

602,6

7859

13136

Kr/c

0,0175

0,0272

0,0496

0,0810

0,1423

0,1856

0,3101

Kriy

63,0

97,9

1786

292,0

5123

668,2

1116 4

Kric

0,0151

0,0235

0,0428

0,0700

0,1229

0,1602

0,2678

Kriy

54,4

84,6

1541

252,0

4424

576,7

964,1

12

Kr/c

0,0132

0,0205

0,0375

0,0612

0,1074

0,1401

0,2341

Krfu

475

738

135,0

2203

386,6

504,4

8428

1,22

Krlc

0,0117

0,0182

0,0331

0,0541

0,0949

0,1238

0,2068

Kr/iy

421

655

119,2

1948

3416

445,7

7445
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Mpoaorkexne npunoxeruns 1

Tabnuua N 1.2

Pacxop ropsiuein Boabl M B Kr/C (BEpXHAR CTPOK2) W B Ky

Ps M (HWXKHSAR CTPOKa) NPu AWaMeTpe YCnosHOro NpoxoAa Tpy6 dy, MM
10 15 20 25 32 40 50
124 kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 | 0,0845 | 0,1103 0,1:84?
kriy | 374 583 | 1062 | 1735 | 304,2 | 3971 | 6635
126 kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 | 0,1653
ki | 335 52,2 954 | 1555 | 273,2 | 3560 | 595,1
128 kr/c | 0,0084 | 0,0131 | 0,0239 | 0,0390 | 0,0685 | 0,0893 | 0,1492
kriy | 30,2 47,2 86,0 | 1404 | 2466 | 3215 | 537,1
13 kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
kv | 27,7 428 78,1 1274 | 2416 | 2916 | 4874
132 kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
Kr4 | 25,2 389 713 | 1163 | 2038 | 266,0 | 4446
134 «kr/c | 0,0064 | 0,0099 | 0,0181 | 0,0295 | 0,0519 | 0,0676 | 0,1130
krih | 23,0 35,6 652 | 1062 | 1868 | 2434 | 4068
kr/c | 0,0059 { 0,0091 | 0,0166 | 0,0271 | 0,0476 | 0,0621 | 0,1038
" e [ 2 2 | 328 | 598 | 976 | 1714 | 2236 | 3734
138 kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
ki | 194 302 55,1 90,0 | 1580 | 2603 | 3445
«r/c | 0,0050 | 0,0078 | 0,0142 | 0,0231 | 0,0406 | 0,0529 | 0,0885
14 kv | 18,0 28,1 51,1 83,1 1462 | 2904 | 3186
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Mpunoxexue 2

Homorpamma ans onpesienelus noTepu AasfeHus
B MeJHbIX TpyGax B 3aBMCHMOCTM OT pacxosna BoAbl
npu eé Temneparype 40 °C
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A — notepu AaBNeHUs Ha TpeHMe B MeaHLIX TpyBax anuHon 1 M Npu Temnepa-
Type TennoHocutens 40°C, MM Boa. CT.;
B - sHyTpeHHHe AMaMeTPbI MEAHLIX TPYD, MM;
C - ckopocTh Boabi B TpyBax, M/c;
 — noteps aaBneHns Ha MeCTHLIE COMPOTUBNEHUA Npu KoadduumeHTe co-
npotuBnexns {=1 # COOTBETCTBYIOIEM BHYTPEHHEM AnaMeTpe NoABOASIEH
MeaHOW TpyObl, MM BOA. CT.;
E - BHyTpeHHHe AnameTpbl MeAHLIX TPYD, xapakTepHble Ans 3anagHoeBpoO-
MeRCKOro pbiHKa, MM;
F — pacxoa Boabi yepes TpyOy, Kriu.

Mpu cpeanen Temnepatype BoAbl 80°C Ha 3HaYeHUs NOTepn AaBneHUs,
HanAeHHbIe MO HaCTORUIEH HOMOrpaMMe, BBOAUTL NONPABOYHLIA MHOXUTENL
0,88; npu cpenHen Temnepatype 10°C — nonpaBoYHLIN MHOXMTENL 1,25,
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Mpunoxenue 3

Tennosoi NOToK 1 M OTKPbITO NPONOXEeHHbIX BePTUKANbHbLIX rnagkux

MeTannuuyeckux Tpyo, okpaweHHbIX MacnHOM Kpackoi, g, , Br/m

4, | ©, TennoBo# notok 1M Tpy6bl, Br/M, npn ©, °C, yepes 1°C

e | C g 1| 2]3]a|ls|e]7] 8]
15 192 | 199 | 20,7 | 216 | 223 | 231 | 239 | 248 | 256 | 265
20 30 241 | 250 | 260 | 27,0 | 280 | 291 | 301 | 31,2 | 322 | 334
25 30,0 | 31,2 | 325 | 33,7 | 350 | 363 | 375 | 389 | 402 | 41,6
15 274 | 287 | 295 | 304 | 31,3 | 321 | 330 | 339 | 348 | 357
20 40 345 | 359 | 369 | 382 | 391 | 40,2 | 413 | 424 | 436 | 447
25 429 | 449 | 463 | 475 | 489 | 50,3 | 51,7 | 530 | 545 | 558
15 366 | 375 | 385 | 394 | 39,8 | 41,3 | 422 | 432 | 441 | 451
20 50 458 | 469 | 481 | 493 [ 504 | 51,7 | 528 | 540 | 553 | 56,5
25 573 | 587 | 602 | 615 | 631 | 646 | 660 | 675 | 691 | 705
15 460 | 472 | 481 | 491 | 501 | 51,1 | 52,2 | 632 | 542 | 553
20 60 577 | 589 | 60,2 | 61,4 | 627 | 639 | 652 | 665 | 67,5 | 69,1
25 721 | 737 | 752 | 76,7 | 784 | 799 | 815 | 831 | 848 | 86,4
15 57,4 | 584 | 595 | 605 | 61,7 | 628 | 63,8 | 650 | 66,1 | 67,3
20 70 716 | 730 | 743 | 757 | 772 | 785 | 79,8 | 81,3 | 82,7 | 841
25 896 [ 91,3 | 923 | 947 | 960 | 982 | 99,8 | 1016 | 103,3 | 105,1
15 684 | 695 | 70,7 | 71,9 | 730 | 741 | 754 | 766 | 783 | 789
20 80 856 | 866 | 884 | 898 | 91,3 | 928 | 942 | 958 | 97,3 | 987
25 1069 | 108,8 | 1105 [ 112,3 | 1142 | 1159 | 117,7 [ 1196 | 121,3 | 1234
15 802 | 81,3 | 827 {839 | 851|862 | 875|888 902 914
20 90 [100,3}101,7 { 103,3 | 104,9*} 106,3 | 107,9 { 109,5 ] 110,89 | 1126 | 1143
25 1253 127,21 1291 {1311 | 132,9 {1349 | 1369 | 1389 | 140,8 | 1428
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MpunoxeHue 3

d, o TennoBoit notok 1 M Tpy6bl, Br/m, npu ©, °C, yepes 1°C

mM | C | o[ 1 (23] 4|5 |6 71| 8]oe

15 923 | 935 | 949 | 960 | 970 | 982 | 99,3 | 1003|1013 | 1024

20 100 |116,0 [ 117,4|119,0 | 1206 | 122,41 1242 | 1253 | 127,6 | 129,1 | 130,9

25 1442 [ 1451 | 147,2 | 149,4 | 151,5 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2

Mpumevanun.

1. TennoBoii NOTOK OTKPLITO NPOMNOXEHHbIX FOPU3OHTaNbHbIX TPy6, pacnono-
XKEHHbIX B HWKHER YacTu nomeLyeHun, NpuHUMaeTca B cpeaHem B 1,28 pasa Gonblue,
YeM BepTUKanbHbIX.

2. MNonesHblit TennoBoil NOTOK OTKPbLITO NPONOXEHHBIX TPY6 yUMTbIBaeTCA B npe-
Aenax 90-100% ot 3HaueHWUi, NpUBEAEHHDbIX B AaHHOM NPUAOKEHUH (B 3aBUCWMOCTU OT
MecTa npoknaaku Tpyb).

3. MNpwn onpeaeneHun TENNOBOro NOTOKa U3ONMPOBaHHbIX TPY6 TabnuuHble 3Ha-
YeHUs! TENNOBOro NOTOKA OTKPbLITO NPONOXeEHHbIX TPY6 yMHoxXaloTea Ha KM usonsuun
(obbivHO B npeaenax 0,6-0,75).

4. MNpu akpaHUPOBaHUMN OTKPLITOrO CTORKA METaNNMYecKUm 3KpaHoM obLwii Ten-
ToBOM NOTOK BepTUKanbHbIX TPy6 CHWwkaeTcsa B cpeaHeM Ha 25%.

5. MNpu ckpoiToit npoknaake TpyG 8 rnyxoi Goposae obwuit TennoBol NOTOK
cHwkaetca Ha 50%.

6. Mpu ckpbiToih Npoknaake Tpy6 B BeHTUNUpyemoih Goposae obwwii Tennosoit
noToK yMeHbLuaetca Ha 10%.

7. O6wmii TennoBoi NOTOK OAUHOUHBIX TPY6, 3aMOHONUUYEHHDbIX BO BHYTPEHHUX
neperopoAkax u3 Tsokénoro 6eToHa (Ager 2 1,8 Br/(m-°C), pser 2 2000 Kr/M’), ysenuuu-
BaeTcA B cpeAHeM B 2,5 pa3a (npu okneiike cTeH o6oamMK B 2,3 pa3a) No CpaBHEHUIO CO
cnyJaem OTKpbiTOW ycTaHOBKW. [pn 3TOM MNOne3Hbiii TeNMOBO# NOTOK COCTaBHSET B
cpeaHeM 95% oOT obljero (B KaKAO0e M3 CMEXHbIX NOMELYeHU nocTynaeT noroBuHa
NonesHoro TENSI0BOTro NOTOKA).

8. O6wmii TennoBoi NOTOK OT OAMHOYHBIX TPYO B HapyXHbIX OrpaXAeHUAx wus
TKBNOro 6eToHa (Aser 2 1,8 BT/(M°C), Peer 2 2000 Kr/M°) yBenMuUMBaeTCcA B CPEAHEM B
2 pa3a (npw oknetike cTeH o6osmu B 1,8 pa3sa ), Npu4EM nonesHbii TeNnoBow NOTOK Npu
HanUuKUKM TenMoU3oNALMKA MeXAY TPy6oiA U Hapy)XHOW NOBEPXHOCTBIO CTEHbI COCTaBNA-
eT B cpeaHem 90% ot obuero.
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