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Yeaxaembie konneau!

Hay4yHo-mexHu4yeckasa pupma 000 «Bumamepm» u ®ryll «HAAcaHmex-
HUKu» npednazaom Bawemy eHUMaHUIO mpembro pedakyuro pexomMeHoayuu no
MPUMEHEeHUI CMmanbHbIX HAaCMEeHHbIX KOHBEKMOopOo8 C KOXYXOM Masiou u cpeo-
Heu 2anybuHbl «YHueepcan Tb», «YHusepcan Tb-C», «Cawmexnpom Aemo» u
«Canmexnpom Aemo-C», npedcmaensrouwjux cobold Mmoduukayuu uzeecCmHbix 8
Poccuu u cmpanax CHIC koneekmopoe «YHueepcasn» u «YHueepcasn C». Hoebie
KOH8EKMOPbI XxapakKkmepu3yromcsi pacwupeHHoud HOMEeHKnamypou, umMerm
mpaemobesonacHbIll Koxyx, a moduukayuu «Canmexnpom Aemo» emecmo
«8030ywIHO20» KnanaHa obopydosaHbl 8CMPOEHHbLIM mepmMocmamom Ons1 peay-
JiupoeaHusi mensi068020 MOMOKa KOHeekmopa no eodade.

Coenadarowue munopasMepbl mMpaduyuoHHbIX U mpasmMobe3onacHbIX
Moouukayuu ¢ «8030yWHBLIM» KllanaHOM UMerom OOUHakoeble mennoebie U
2udpasniu4yecKkue xapakmepucmuku, Ymo uckimrodyaem Heobxo0uMoCcmb KOPPEK-
MmupoeKU Nnpoekmoe8 cucmemM OMmornJiIeHUss nNpu 3amMeHe oOHuUx npubopoe dpyau-
MU, Npu4émM Hoeble mpasmobe3onacHbie Modugukayuu obnadarom 6o0onee 6bl-
COKUMU NMPOYHOCMHbLIMU NOKalamensimu.

Bce nepeuyucneHHblie koHeekmopbl uzzomasenueaem OAO «CaHmexnpom»
(2. Mockea).

PexoMeHOayuu cocmaesieHbl 6 coomeemcmeuu C PpOoCCUUCKUMU HOpP-
MamueHbIMU YyCrosusiMu U codep)xam ceedeHuUsi coza2slacHO mpeboeaHusIM
CHull 2.04.05-91* «OmonneHue, eeHmunayuss U KOHouyuoHupoesaHue». 060-
3Ha4YeHuUs1 murnopasamMepo8 KoOHeekmopoe npuHsmbi co2nacHo 'OCT 20849-94
«KOHeekmMopbI omonumenbHbIey.

B mpembeu pedakyuu pexomMeHoauyuu nokKa3aHbl KOH8EeKMOpPbI ¢ YyHUPU-
YUpoBaHHbIMU KOXyXaMu, C HO8bIMU KpPOHWMeUHaMu Ons1 Ux KpensaeHust U HO-
ebIMU mepmMocmamamu, OmKoppeKkmupoeaHbl coomeemcmeyroujue pasodesnbi
U ycmpaHeHbl 3aMe4YeHHbIe onevyamku.

Asmopbi pekomMeHOayuu: kaHO. mexH. Hayk CacuH B.A., kaHO. mexH. HayK
bepuwuockuu I' A., unxenepni Llleeyos b. B., lpokoneHko T.H. u Kywxup B.[.

3amMeyaHusi u npeosIoXeHUs1 No coeepuweHCcmaeo8aHUur0 Hacmosiwux pPeKo-
MeHOdayuu aemopbl npocsim Hanpasenssmb no adpecy: Poccusi, 1115568, Mockea,
3enéHbitu npocnekm, 87-1-23, oupexkmopy OO0 «Bumamepm» CacuHy Bumanuro
HUeanoeudyy unu no men./pakc. (095) 482-38-79 u men. (095) 918-58-95.

C ebixo0oM 3-ii pedakuyuu peKkoMeHOayuu 2-s1 pedaKyuss cHumaemcst ym-
pamuseuweu cuny.

© 000 «Burarepm»
2004
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1. OBWLAA HACTDb

1.1. llpegnaraembié cneuyanncramMm pekoMeHgauum no NpUuMeHeHUo CtanbHbIX
HaCTEHHbIX KOHBEKTOPOB C KOXyXOM TpaBmobe3onacHoOro NCNonHeHna co BCTPOEHHbIM
«BO3AYyLHbIM» kKnanaHoM ( 6asosbie Mmogenn «YHusepcan Tb» n «YHueepcan Tb-C»)
MNU CO BCTPOEHHbLIM TEPMOCTaTUYECKUM KNnanaHom — jganee «repmoctarom» («Can-
TexnpomMm ABTo» n «Cantexnpom ABTo-C») paspaboTaHbl Hay4YHO-TEXHNYECKOU PUPMOU
000 «Butatepm» ¢ yyactnem cneumanmuctos OAO «Cantexnpom». PekomeHaauuu
COCTaBneHbl Ha OCHOBE NPOBEAEHHbIX B nabopaTopun oTonnTenbHbIX Nprdopos 1 CUC-
Tem otonneHna Oyl «HUNcanTexHnkn» BCECTOPOHHUX MCCNenoBaTenbCKMX U onpe-
OEenUTEenNbHbIX UCMbITAaHUA 00pa3uUOB yKa3aHHbLIX KOHBEKTOPOB, M3rotoBneHHbiXx OAQO
«CaHtexnpom» (Poccus, 107497, Mocksa, yn. AMypckas, a. 9/6, ten. (095) 164-0/-01,
dakc (095) 462-00-62, ortaen mapketuHra - Ten. (095) 462-21-19, otaen cObiTa —
(095) 164-07-26, no TexHn4eckum Bonpocam obpallatsca no Ten. (095) 482-38-79;
reHepanbHbIN anpekTop - 3enucko MNaesen Muxannosuu).

1.2. PekomeHgaymn coctasneHbl No TPaauuMOHHOW ANS POCCUUCKOU NPaKTUKW
cxeme [1], [2] ¢ MakcumaneHbIM MCMONL30OBaAHWEM MarepuanoB BTOPOU peaakuun pe-
KOMeHAaun1 N0 NPUMEHEHUIO KOHBEKTOPOB « YHuBepcan» n «Cantexnpom ABTo» [3).

1.3. KOHBEKTOpPbI C KOXyXOM HalnM WWPOKOEe MNpUMEHEeHne B COBPEMEHHOM
cTpouTenbcTBe. B oTeyYecTBEHHOM CTPOUTENBLCTBE UX AONS COCTaBNsaeT oKoNo 35% OT
obLero Ynucna NpUMEHAEMBIX OTONUTENbHBIX NPUBOPOB, YTO ONPEAENAETCH Nepeync-
NEeHHbIMU HWXKE NpenmMyLecTBamMm KOHBEKTOPOB.

1.3.1. B kadectBe kaHana gna npoxoaa TennoHOCUTENS UCNOMb3YHTCH CTalkb-
Hble 3neKTpocBapHble TPyObl c TOMWMHOW CTeHkM 2,5 MM. 310 obecneunsaer
PaBHOMPOYHOCTb KOHBEKTOPOB W TenqaonpoBOo4OB CUCTEM OTOMNNEHUA, a TakKke
NO3BONAET UX UCMONB30BaTh NPY TENNOHOCUTENAX Camoro pasnuyHoro emaa.

1.3.2. TennooTpada KOHBEKTOPOB Mano 3aBUCUT OT paccTaHoBku mebenun B
noMeLlleHnn, noaTomMy B 3anagHou EBpone wum 0OTAAETCA npeanodTeHne npw
oTonneHun, Hanpumep, oducos. B CLUA koHBeKkTOpbl ABMAKOTCS OCHOBHLIM BUAOM
oTonNUTEeNbHbIX nNpubopoe (Ao 70% C  Yy4éTOM LUMPOYaULLErOo WCNONb30BaHUA
BEHTUNATOPHbLIX KOHBEKTOPOB).

1.3.3. OuccepTtaunoHHble unccneposanns B.I. AHpgpeeBoun, npoBeAéHHbIE B T.
JleHnHrpane, nokasanu, 4YTO Npy yCTaHOBKE KOHBEKTOPOB C KOXYXOM obecrnednBaeTcs
Donee BbICOKUM ypOBEHb KOMPOpTAa, Yem Npu OTONNEHUN CEKUMOHHBbIMK paanaTtopamu.

1.3.4. Hannuune Koxyxa no3sBonsieT UCnonb3oBaTb KOHBEKTOPbL! NPW BbICOKOTEM-
nepaTtypHOM TennoHocuTene, He npesbillas AO0MNyCTUMYHO cneuuannctamm no MUKPO-
KnuMaTy TemMnepaTtypy Hapy>XHOW noBepxHOCTM nNpubopa.

1.3.5. Manbim HoMeHKnaTypHbein war (okono 0,128 KBT B cpeaHem), pas3nuyHas
TeNNONMOTHOCTL Y KOHBEKTOPOB Manon n cpegHewn rnyOuHbl, Hanudne KOHUEBbIX N NPO-
XOAHbIX UCMONHEeHUW, WNpOoKaa HOMEHKNaTypa rno AnvHe n, CoOOTBETCTBEHHO, MO TeNNo-
BOMY MOTOKY MO3BONSAKT NPOEKTUPOBLUMKY NoadupaTb KOHBEKTOPLI C BbICOKOU TOYHO-
CTbHO, TEeM CamMbiM obecneymBass KOMGOOPTHbLIE YCNOBUA B OTaNIMBaEMbIX NOMELLEHURAX,
M CBECTU K MUHUMYMY Nepepacxos OTonUTeNbHbIX NPUOOPOB N HENPOU3BOAUTENBLHLIN
pacxon TennoBon 3HEPrun.

1.3.6. Hannuyne passutoro opebpeHna U HeBONbLIOro Konuy4ectTea Tpyd B KOH-
BEKTOpax, B KOTOPbIX BOAA ABUMXKETCSH C 4OCTAaTOYHO BbICOKOW CKOPOCTbLHO, CBOAMUT K M-
HUMYMY OMacHOCTb UX 3aBO3AYLUMBAHUA U 3arpA3HEeHns, a Taikke 3amMep3aHnsa Tenno-
HOCUTENA.

1.3.7. KOHBEKTOPbLI C KOXYXOM, XapaKTepuayrLmecs HU3KOM MaTepuanoémko-
CTbHO, NO3BOSIAKOT CBECTU K MUHMMYMY 3aTpaThl HA 1X TPaHCNOPTUPOBKY U MOHTaX CUC-
TeMbi OTONNEHNS.
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1.4. CoBpeMeHHbIN An3anH, a Takke BbICOKME Nokasarenu HagéxXHOCTU U A0Nro-
BEYHOCTW NPU HU3KOU CTOMMOCTU KOoHBeKTOpoB OAQO «CaHTexnpom» xapakTepusyroT Ux
Kak NenCTBUTESNIbHO YHUBEpCcanbHble oTonuTenbHble NpmMbopbl ANA camMbiX pa3nUyYHbIX
BapUaHTOB UX NCNOMNb30BaHUA B POCCUNCKOU NPaKTUKe.

1.5. HacTeHHble KOHBEKTOPLI C KOXYXOM «YHuBepcan Tbh» obopyaoBaHbl BCTPO-
eHHbIM «BO34YLUHbIM» KnanaHoM (3acnoHKOW), NO3BOIAIOWLNM perynmpoBaTh TENNOBOW
NOTOK MO BO3Ayxy. Takoe KOHCTPYKTUBHOE pelleHune 4aéT BO3MOXHOCTb NPUMEHATL 3TU
KOHBEKTOPb! B CaMblX AELEBLIX U HaAEXHbIX B 3KCNnyaTauun MPOTOYHbLIX CUCTemMax
OTONMEeHNA 34aHnn pasnuyHoro HasHaveHns 6e3 HeoOxoaMMOCTK YCTAHOBKU AONOSMHMU-
TEeNbHOWU PErynmpyroLLien no BoAge apmMaTypbl HA NogsoaKkax K npubopam.

1.6. TpaBmoOe3onacHble KOHBEKTOPbL! « YHuBepcan Tb» n nx moandumkauymm 3a-
wuuleHbl naredHtamm P® (B 4aCTHOCTU, NAQTEHTOM Ha NPOMbLILLNEHHbLIN 0Dpa3sel KOH-
BekTopa N 45419 ¢ npuoputetrom ot 30.10.97 n nateHTHbIM n3odbpeteHnem Ne 2145691
c npuoputeTom oT 08.07.99) n ceptudpuumposarsl B HNCcaHTeXHUKN.

1.7. CtoumocTb koHBekTopoB onpeaensaeTca OAO «CaHtexnpom» ¢ y4ETOM rmd-
KOW cnucteMbl cknaok (agpec n tenedonbl OAO ykazaHbi B N. 1.1).

2. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKW
CTAJIbHbIX TPABMOBE3OINMACHbIX KOHBEKTOPOB
C KOXYXOM, U3AroTOBNAEMbIX OAO « CAHTEXIIPOM»

2.1. TexHunyeckas AOKyMEeHTauusa Ha CTarbHble HAaCTeHHbIe KOHBEKTOPbI C KOXY-
XxoM OasoBon moandukaumm «YHusepcan Tb» n «YHueepcan Tb-C» (puc. 2.1-2.4)
pa3spabotaHa HT® OO0 «Butarepm» coBmecTtHO co cneunanuctamm OAO «CaHtex-
npom» cornacHo NOCT 20849-94 n TY 4935-019-03989804-2004 n3 ycnosua odbecne-
YEeHUS MONHOU yHUUKaAUMM OCHOBHbLIX Pa3MeEpPoOB U TENNOrnapasnuyecknx nokasare-
nen ¢ aHanorn4yHbIMyU JaHHbIMM ANA CTanbHbIX KOHBEKTOPOB C KOXYXOM « YHUBEpcan» wm
«YHusepcan C», TexHuyeckue ycnosusa Ha kotopble (TY 4935-023-00284581-96) Obl-
nun paHee cocrasneHbl HT® «Butarepmy».

HoBasa TpaBmobe3onacHas KOHCTPYKLMA KOHBEKTOPOB pa3paboTaHa C No3uLuu
COBPEMEHHOIO An3anHa, UMeeT YNPOYHEHHbIE KOXYX U BO34YXOBbIMYCKHYH PELUeTKY W
pacLUMPEHHY0 HOMEHKNaTypy TurnopasmepoB. HMKHAA 4acTb KOXyxa PUKCUpYEeTCAa B
nasy HWKHEW 4acTu KpoHwTewHa. B HacToswen peaakuum pekomMeHgauun nokasaHbl
HOBbIE KPOHLUTEUHBLI, obecneynBarolme NPOCTOTY U HAQEXHOCTbL KPenneHns Harpesa-
TENbHOrO 3NEMEHTA U KOXYyXa K CTeHe. HarpeBaTenbHbI 3NEeMEeHT OKpalleH (a He Or-
DYHTOBAH) B CBET/biE TOHA METOAO0M aHadopesa, KOXyX Nocne npeasaputenbHoOn ow-
3UKO-XMMUYECKOM 00paboTkmn MeTansna oKpalweH B 3NeKTpoCcTaTUu4eCcKoM none nopoL-
KOBbIMW aManamMmu Benoro yseTa.

2.2. Ha ocHoBe Gasoson Moandumkaumm, Haweguwen Wnpokoe rnpuMeHeHne, Ha-
NPUMEP, B MyHUUUNANbHOM CTPOUTENBCTBE W XapaKTepuayrowenca MUHUManbHOU
CTOMMOCTbLIO Cpean pasnuyHbIX KoHBekTopoB ¢ KoxxyxoM, OAO «CanTtexnpom» B 2003
rogy npuUcTynuno K npowv3BOACTBY HACTEHHbLIX KOHBEKTOPOB Manoun BbiCOTbl (250 MM)
«CaHtexnpoM MuHM» U HanonbHbIX KOHBEKTOpoB «CaHnTtexnpom CTtunb». [daHHbie no
3TUM KoHBekTopam MoxHO nonyydnTb B8 OAO «CaHtexnpom» n B OO0 «Butatepm».

2.3. Hapsaay ¢ ykasaHHbiMy B N. 2.1 KOHBEKTopamu, OCHaLWleHHbIMU BCTPOEHHbIMU
«BO3gywHbiMuy» knanaHamm, OAO «CaHTexnpomMm» CepunHO BbINyCKaeT CTanbHble Ha-
CTE€HHblE KOHBEKTOPbI CO BCTPOEHHbLIMW TepMocTaTtaMu, HO 0e3 BO3aywHOro Knanasa:

mManon rnyduHbl «CaHtexnpom ABTO» U cpeaHen rnybuHbl «CaHtexnpom ABTo-C» (puc.
2.5-2.24).
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2.4. CtanbHble HAcTeHHble KOHBEKTOPbI C KOXYXOM Manon rnybuHbl (94 mm)
«YHuBepcan Tb» u «CaHtexnpom ABTo» (pUC. 2.1, 2.2, 2.5-2.14) cocToaT u3 Tpybyarto-
NNacTUHYaTOro HarpeBaTenbHOro 3NMeMeHTa, cobpaHHOro 13 anekTpocBapHbIX TPyO
26x2,5 MM Cc MexoceBbiM paccTtosiHuem 80 MM 1 nnactud paamepamm 90x130x0,5 Mm
(rnyBbuHa X BbICOTa X TOMLWMHA), KOXKYyXa, COCTORALWEro U3 rnagkon ppoHTansHOW naHe-
Ny, BbINONHEHHOW W3 OAHOrO NWUCTa C BEPXHEN KPbILWKOA C NPOYHOU MNPOCEYHO-
BbITS)KHOW BO3AYXOBbIMYCKHON PELLETKOW, ABYX DOKOBbLIX KOPODOOOpa3HbIX CTEHOK C 3a-
KPYrfiéHHbIMK BO nsdexaHve TpasM yrinamm U TEXHONMOMMYECKUMU 1 MOHTaXHbIMW Bbl-
pe3amMiy, a Takke KPOHLLTENHOB.

B koxyxe koHBekTopa «YHuBepcan Th» pasmewéH BCTPOEHHbIN «BO3AYLUHBbIVY
KnanaH (3acnoHka) C pykoatkamu Ha OOKOBbIX CTeHkax. B HarpeBaTtenbHOM 3fiemMeHTe
aBTOMaTU3NPOBaAHHbBIX KOHBEKTOpoB «CaHTexnpom AsTO» BMECTO Kanava yCTaHOBIEH
TePMOCTaTUYECKMN KnanaH (TepmMmocTaTr) M NpuMBaApEeH 3aMbiKarwwnM ydacToKk ANs
Mogudukaumn, npeaHasHayYeHHbIX ANA  YCTaHOBKM B OA4HOTPYOHLIX cucTemax
oTonneHany koHsekTOpoB cpeaHeun rnybuHbl (156 mm) «YHusepcan Tb-C» n «Canrex-
npom ABTO-C» (puc. 2.3, 2.4, 2.15-2.24) TennOOBMEHHUK BbINOMHEH N3 ABYX TpyO4aTo-
nNacTUH4YaTbiX 3NEMEHTOB Takke Ha Base aneKkTpocBapHbIX TPYD 26x2,5 MM C paccTosn-
HUemMm mexay ux ocamy 80 MM, HO M3 nnacTuH rnyduHon 150 Mm 1 BLICOTOM 75 MM (NpU
TOWN Xe TonwmHe 0,5 MMm). OTn ABa anemMeHTa ycraHoBNeHbl APYr Haa APYroM, U B KOH-
LEBbIX MOAMMUKAUNAX KOHBEKTOpA BCe TPyObl 06BA3aHbI Kanayamm nocneaosaTenbHO
No xo4y TennoHoCUTenNs.

Kak 1 koHBekTopbl Manon rnybuHbl, KOHBEKTOpPbLI cpeaHeu rnyOnHbl MET Unu
BCTPOEHHbIN «BO3AYLLUHbIN» KanaH, N BCTPOEHHLIN TEPMOCTAT.

2.6. B npoxoaHbIx Mogndukaumax KOHBEKTOPOB cpeaHen rnybuHbl Kaxkabi xoa
obpa3oeaH ABymMSA TpyDamMun HMKHErO n BEPXHEro ApPyCcoB HarpeBaTefibHOro 3feMeHTa,
00bEeANHEHHBIMM LUTAMMNOCBAPHbBIMU KONNekTopamu («Kopobodkammny»).

2.7. Bo Bcex moaundukaumax koHeekTopos, unarotoeBnsieMmbix OAO «CaHtex-
NPOM», FOPU3OHTAarNbHbIE KPOMKK KOXyXa BHWU3Y U C TbINbHOW CTOPOHbI BbINOMNHEHbI C
3armbom Ha 180°, yTO yBENUUMBAET NPOYHOCTL KOXyxa 1 obecneunBaet TpaBmobeso-
NacHOCTbL MNPWY €ro MOHTaXE U CHATUM ANA OYUCTKX HarpeBaTenbHOro sanemMeHTa.

KOHTaKT Mexay nnacthHamun n Hecyuwmmun opebpeHune Tpybamum pocturaetcsa
nopHoBaHvem nocnegHux Ha 0,4 — 0,6 mm.

2.8. KoHBekTopbl «CaHtexnpom ABTO» U «CaHTexnpomMm ABTO-C» BbINOMHAKOTCA
cornacHo TY 4935-019-03989804-2004. lNpu ycTtaHoBKe B O4HOTPYOHbLIX cUCTemax
OTONNEHUA KOHBEKTOPbLI KOMNNEKTYHOTCA YrNnoBbiIMK TepMOCcTataMn yMEHbLLEHHOIO rma-
paennyeckoro conpotmsnenms 3A0 «[dandoce» PTAO-1 (kog 013L 3590). [Ona aByx-
TPYOHbLIX CUCTEM OTONMNEHUS OHWM KOMNNEekTyrTca Tepmoctaramu 3A0 «aHgpoce»
PT4-2 (ko 013L 3580), oCcHalWEéHHbIX BO34YyXOOTBO4UYNKOM.

2.9. BCce KOHBEKTOPbI C KOXYXOM M3rotTasnmBardTCA KOHLUEBOW WU NMPOXOLHOUN MO-
andurkaymn, neBoro M NpaBoro UCNonHeHus, obecneynsarollmMx NOABOL TENNOHOCUTE-
na Kk OokoBbiM nNarpybkam No cxeme «CBEepXy-BHU3» UNN «CHU3Y-BBePX». lpn Heobxo-
ANMOCTU BCE KOHBEKTOpPbLI, @ He TONbKO OCHaLlEeHHble TepMocTatamMn C BO34yxX00TBO-
YUKOM, TaKKe NO cneumanbHOMy 3akasy MoryT ObiTb 000pyaoBaHbi BO34YXOOTBOAYW-
KOM.

HomeHknatypa xapakTepHbIX MoanunKaummm cranbHbiX HACTEHHbIX KOHBEKTOPOR
C KOXXyxoMm, narotosnaemMmbix OAO «CaHTexnpomy», npeacrasneHa s tadbn. 2.1.

2.10. OCHOBHbIE pasmepbl N TEXHUYECKNE XapakTepUCTUKN KOHBEKTOPOB yKa3sa-
Hbl HA puc. 2.1 —2.24 ne 1abn. 2.2 — 2.12. Ha pucyHkax KOHBEKTOPbI NoKa3aHb! C rnag-
KnMu natpyodkamun nog ceapky. o 3akasy npucoeanHuTenbHbie NaTtpyoOkn BeINONHSAHOT-
CA C TpyoHou peasvbon G ¥4 unun ¢ pactpydamn (ctakaHumkamu) nog ceapky.

2.11. ABTOMAtn3npoBaHHbIE KOHBEKTOPbl XapakKTepu3yrTCA B OCHOBHOM TEeMW
Xe, YTO n OasoBble MOAENN, NoKasaTensiMm, HO OCHALLEHBI!, KaK YKa3sbiBanocCh Bbilwe, B
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KOHLEBbIX TUNopa3Mepax yrnoBbiMMU TepMOCTaTaMu, KOTOPbIE repMeTUYHO C NOMOLLbIO
HakMOHbIX raek Kpenarca K Tpybam HarpeBaTenbHOro anemeHta kKoHsekTopa. Kopnyc
TepMOCTaTa 3aKpbIT KOXKYXOM KOHBEKTOpa, a COOKy (BHE KOXyxa) Kpenutca (nocrne MOH-
Taa KOHBEKTOpa B CUCTEME OTOMMNEHUA) TEPMOCTATUHECKUA 3NEMEHT (TepMmocTaTnye-
ckas ronoeka).

B cnyvae ncnonb3oBaHua tepmocTtaTta PT/[] ero kopnyc B 3aBUCUMOCTU OT 3aaa-
HUSA 3akKasyuMka OCHAaWaeTCAa TepMOCTaTUYECKUM 3NeMeHTOM (TEepMOCTaTU4ECKOU ro-
noskon) RTD 3100 co BCTPOEHHbIM AaT4YMKOM, C 3alUTON OT MOPO03a U YCTPONCTBOM
ANA OrpaHU4YeHns TeMnepaTypHOM HaAcTPoOWKu B npeaenax ot 6 go 26°C vnn RTD 3102
C AUCTaHUMOHHBIM AartynkoM. [1pn HeoOXoanMOCTU NPUMEHAETCA «BaHAaN03alMLLEH-
HeIi» BapuadT ronoekn RTD 3120 unwn ronoBka CO BCTPOEHHbIM AATYUKOM, C MaKCuU-
MarnbHOW Temneparypon HacTponkn Ha 21°C n 3awmton ot mopo3a RTD 3150 MAX (1o
Xe - C AuCTaHUMOHHBEIM aatymkom RTD 3152 MAX).

KoHueBble mogundunkaunm ans ogHOTPYOHbLIX CUCTEM OCHALLEHb! 40NONHUTENBHO
3aMblKarWMMM yHacTKkamMu C UCronb3oBaHMeM TpPyD yCcnoBHbIM gunameTpom 15 mm.

Ecnun Heobxoauma coBMecTHas KOMMOHOBKA KOHLEBLIX U NPOXOAHbIX KOHBEKTO-
poB B O4HOTPYOHbLIX CUCTEMAaXxX OTOMMEHUS, TO MOXHO MCNOoNbL30BaTb MoandUKaLmMmn
KOHLUEBOro Tunopasmepa 0e3 3amblkaroLlero ydacrtka v NpoxoAHOro € 3amMblKarowum
y4acTKOM (CO CTOPOHbI NOABOAOK). ECnNn Xe KOHBEKTOPHbLIN Y3€n COCTOUT M3 TPpéX 1 00-
nee npubopos, TO B cepeanHe 3TOro yana yCcraHaBnmMBarOTCH NPOXoAHble MoandUKa-
L 0e3 3amblkarolero y4acTtka, a no KpasiM KoHueson (6e3 3aMbIKatowlero y4acrka) um
MPOXOAHOWU (C 3aMblKarOWKUM Y4acTKOM) KOHBeKTOpbl «CaHTexnpom AsTo» unn «CaH-
Texnpom ABTO-C».

2.12. Y Bcex Mogenen KOHBEKTOPOB Manoun rmybunHbl KOXXyX yHUdUUMpoBaH 414
NIEBOr0 N MpaBoro UCronHeHus:. Kak ykasblBanoCb, Yy KOHUEBbIX KOHBEKTOPOB NEBOro
MCMOMHEHUA NPU B3rNaae Ha HKUX U3 NOMeELLEeHUa npucoeanHuTenbHblie NaTpyoOku pac-
MONOXEHbI C NEBOWU CTOPOHbI KOXYyXa, Y NpaBoro UCMOMHEHNS — C NPaBoMn.

[lp NpoekTpoBaHUM CUCTEM OTOMMNEHUA C KOHBEKTOpamu, OCHaLUEHHbIMA
BCTPOEHHbLIMW TepMOocTaTaMu, CNeayeT YyUMTbiBATb HanpasBneHne ABMKEHUA TennoHO-
CUTENA Yepe3 KOHBEKTOP («CBepxy-BHU3» UMM «CHW3Y-BBEPX»), pacnonaras ero Tak,
4TOObI ABMKEHWE TENNOHOCUTENS Yepes TEPMOCTAT OCYLLECTBNANOCh NO CTPENKe, MNo-
KasaHHOW Ha ero kopnyce (cm. Tabn. 2.1).

2.13. KoHcTpykuua 0asoson mogmdunkaumm koHesektTopos (6e3 TepmocTaToB) NO-
3BONAET UX NPUMEHATb B CUCTEMax OTOMJIEHUNA C TeMnepaTypou TennoHocuTensa A0
150°C 1 ero paboumm n3GbLITOUHLIM AasneHnem ao 1 MlMa npu ucnbIrarenbLHOM
He MmeHee 1,5 Mlla. [lo 3akasy nocTaBnaAOTCA KOHBEKTOPLI AN padboTbl B cUCTEMax
OTONNEHUs C NOBbIWEHHbIM padoyum U3bLITOYUHLIM pasneHuem o 1,6 Mlla (B

3TOM cCJlyyae OHM MCNbITbIBAOTCA NPU U3ObLITOYHOM aaBrneHMM He meHee 2,4
MIla).

2.14. KoHBekTopbl «CaHntexnpom AsTo» M «CaHtexnpom ABTO-C» UCNbLITLIBA-
oTCA Npy n30bITOYHOM gasnedun He meHee 1,5 MIla n paccunTaHbl Ha pabo4yee MU3-
bbiTOuHOE aaBneHune Ao 1 MMa c yyéTtom NpPoYHOCTHBIX NoKalaTenew TepmMocrara.

MakcumanbHaa Temneparypa TENSIOHOCUTENSA NPU 3TOM ONpeaenseTcs Tex-
HUYECKUMIK XapakTepucTukammn tepmoctarta. [lpu ncnonssosanum tepmoctaros 3A0
«[laHtoce» Temneparypa TeNNOHOCUTENA He A0MKHa npeBbiwaTh 120°C.

2.15. 3HayeHna HOMUHanbLHOro TennosBoro notoka Qu, CTanbHbIX HACTEHHbIX
KOHBEKTOpOB C KOXyXxoM npoussoacrea OAO «CaHTexnpom» onpeaeneHbl B nadbopa-
Toputit aTonuTenbHbiX Npndopos 1 cuctem otonnerns YN «HUWcartexrmkmny — ro-
NOBHOrO WHCTUTYTa NO pa3padoTke N UCMbITAHUK OTOMUTENBHbLIX NPUOOPOB CcornacHoO
METOAMKEe TEeNnoBbIX UCMbITAHUKM OTONUTENbHLIX MPUOOPOB NpU TennoHocUTeEne BOAE
[4] Npy HopManbHbIX (HOPMaTUBHbLIX) YCNOBMAX: TemMnepaTypHOM Hanope (pas3HOoCTw
cpeaHeapndmMeTNYEeCKOU TemnepaTypbl BOAbI B npmbope n temneparypbl BO3gyxa B
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n3oTepmMuyeckor kamepe) ®=70°C, pacxone TennoHOCUTENA 4Yepes3 Kaxxayr OpebpéH-
HYyrO TPyDy KoHBekTopa Mnp,=0,1 kr/c (360 Kkr/4) npn ero ABWKEHUN NO CXEME «CBEPXY-
BHU3» 1 DapomeTpuyeckom aasneHnn B=1013,3 rlla (760 mm pT.CT.).

2.16. [napaBnuyeckme XapakTepucTUKM KOHBEKTOPOB C KOXYXOM, W3roTabBiu-
BaeMblx OAO «CaHTexnpom», rnonyyeHbl Npy NogBoAKaxX YCrnoBHbIM gnameTpom 20 MM.
Ona aBTOMaTnU3NPOBaHHLIX MOoANPUKALMA C 3aMblKaroLWMM y4acTKOM, NpuBapeHHbIM K
naTtpybkam koHBekTopoB no opurnHanoHou TexHonorum OAQO «CaHtexnpom», ruapas-
NnYeCcKne XapakTrepucTukmn OTHECEHbI K Y31y B UeNOM, KOTOPbIV BKNKOYaeT KOHBEKTOP C
TEPMOCTAaTOM U 3aMbIKaroLLMK YHACTOK U3 TPYyObI C YCNOBHLIM AMaMETPOM 15 MM.

[ nppasnuyeckme mucnbiTaHMa npoBeaeHsbl cornacHo metoguke HUAWMcaHTEXHUKK
[5], nosBonawwen onpeaensaTe 3HaAYeHUs NpuBeaEHHbIX KOIMPPULUMEHTOB MECTHOro
conpoTmeneHns G,y N XapakTepUCTUK COMPOTUBNEHUNA Sy NPYU HOPMAanbHbIX YCIOBUSX
(Npw pacxoae oAbl vepesd npudop 0,1 kr/c unu 360 Kr/4) nocne nepwoga 3kcnnyarta-
UM, B TEYEeHMNEe KOTOPOoro KO3IMMULIMEHTbI TPEHUA MEPHbIX Yy4acCTKOB CTanbHbIX HOBbIX
TPyO Ha NoABOAKAX K UCMbITbIBAEMbBIM OTONUTENBHBLIM NpUbopam JOCTUrarT 3HAYEHNN,
COOTBETCTBYHOLLUX KOIDPULMEHTY TPEHUSA CTanbHbIX TPYD C 3KBUBANEHTHOWN LLIEPOXO-
BaTtoCThbio 0.2 MM, MPUHATOM B KayecTBe PAaCYETHOWN A CTarlbHbIX TEMNMONPOBOAOB
OTEYECTBEHHbLIX CUCTEM OTOMNEHNA.

2.17. JkennyaraunoHHble NCNbITaHUA KOHBEKTOPOB, narotoBneHHblx OAO «Can-
TEXNPOM», MoKasanm, uYTO UX TENNOBbIe XapaKTepUCTUKMN NPU 3KCnayaTtaunm CHMKaKT-
ca He bonee yeM Ha 2%.

2.18. [NoMrMO nepeuncneHHbIX Bbile MoandUKaumm HaACTEHHbIX KOHBEKTOPOB C
KoxkyxoMm OAQO «CaHTexnpom» WM3roTaBNMBAET HaMOMbHbIE BbICOKUE KOHBEKTOPbL! MNO-
BbILLEHHOW TennonnoTHOCTU KB-Y Ans oTonNeHus neCTHUYHbIX KNETOK U NoMeLleHUA
OonbLoro obvéma [6].

2.19. OBbo3HaveHna TunopasmMepoB KOHBEKTOPOB B Tabn. 2.2 — 2.12 ykasaHbl COo-
rnacHo TpebosaHusm TOCT 20849-94 n TY 4935-019-03989804-2004 n cooTBETCTBY-
OT NpUBEAEHHBIM HXKE NpuMepam.

KOHBEKTOP OTOMUTENBHBLIM C KOXYXOM Manow rnyduHbl, TpaBmMoOEe30nacCHbIN
«YHuBepcan Tb», ¢ gnametpom ycnosHoro rnpoxoga Tpydo 20 MM, HOMMHaNbLHLIM Ten-
nosbiM NoTokom 0,918 kBT, KOHLIEBOW, NpaBoro ncnosHeHns (puc. 2.1):

Koneexkmop «YHueepcan Tb» KCK 20-0,918 K npas. TY 4935-019-03989804-2004 .

KOHBEKTOP OTONMUTENbHBIA C KOXYXOM CpefHeU rnybuHbl, TpaBMobDe3onacHbIN
«YHuepcan Tb-C», ¢ gnameTrpom ycnosHoro npoxoaa Tpyd 20 Mm, HOMUHaNbHLIM TeE-
nnoBbIM NOTOKOM 1,348 kBT, npoxoaHoW, npasoro NncrnonHeHms (puc. 2.4):

Koneexkmop «YHueepcan Th-C» KCK 20-1,348 I1 npas.
TY 4935-019-03989804-2004.

KOHBEKTOP OTOMUTENBLHBLIA C KOXYXOM Manoun rrybuHbl, TpaBmMoOe30nacHbIN,

«CaHtexnpom ABTO», C AgMnamMeTpom ycnoBHOro npoxoga tpyd 20 MM, HOMUHANbHbLIM
TennosbiM NOTOKOM 0,918 kBT, KOHUEeBOK, aBTOMaTU3NPOBaHHBLIU (CO BCTPOEHHLIM TEp-
mocTtatom PT/[-1 ana ogHOTPYOHBLIX CUCTEM), C 3aMbiKaroLWMM Y4acTKOM (puUc. 2.5):
Koneexmop «Canmexnpom Aemo» KCK 20-0,918 KA 1(3y) npae. B
TY 4935-019-03989804—-2004.

KOHBEKTOP OTOMUTENBHLIA C KOXYXOM Marnoun rnyoduHbl, TpaBmMoOe3onacHbIn
«CaHTexnpomMm ABTO», C AMamMeTpoM ycnoBHOro npoxoaa tpyo 20 MM, HOMUHANbHLIM
TennosbiM notokom 0,918 kBT, npoxoaHoM (ANA KOMMNEeKTauunm C asToOMaTU3npoBaH-
HbIM KOHBEKTOPOM «CaHTexnpomM ABTO» KOHLEBOIO UCMOMHEHUSA), C 3aMbIKatOLLIMM yYya-
CTKOM NpaBoro ncnonHeHusa (puc. 2.9).

Koneekmop «Canmexnpom Aemo» KCK 20-0,918 1A (3y) npas.
TY 4935-019-03989804—-2004.
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KOHBEKTOp OTONUTESNbHBLIN C KOXYXOM Manou rnybuHbl, TpaBmobe3onacHbIW,
«CaHtexnpoM ABTO», C AMaMeTpoM ycnosHOro npoxoaa Tpyd 20 MM, HOMUHANBHbLIM
TennoebiM noTokom 0,918 kBT, koHUEBOU, aBTOMaTU3NPOBAHHBLIN (CO BCTPOEHHBLIM TEP-
mocTtaTtoMm PT/[-2 ¢ BO3ayx00TBOAUMKOM A5 ABYXTPYOHbIX cuctem), 6e3 3ambikarouero
y4acTtka, npasoro ucnonHeHus (pmuc. 2.10):

Koneexkmop «Canmexnpom Aemo» KCK 20-0,918 KA 2 npas. B
TY 4935-019-03989804-2004.

KOHBEKTOp OTONMUTENbHBIM C KOXYXOM cpefnHeu rnybuHbl, TpasmobesonacHbiu,
«CaHtexnpom ABTO-C», C guameTpom ycnosHoro npoxoaa Tpyd 20 MM, HOMUHANbHBLIM
TennosbiM NOTokoM 1,348 kBT, KOHUEBOW, aBTOMAaTU3NPOBAHHBLIN (CO BCTPOEHHLIM Tep-
moctatom PT/[-1 ana oaHOTPYyOHbIX CUCTEM), C 3aMbIKarOLLKUM YYaCTKOM, NPaBOro UC-
NOSIHEHNA NPU NoOABOAE TENNMOHOCUTENA K BepXHEeMY NaTtpyoky «B» (puc. 2.15):

Koneekmop «Canmexnpom Aemo-C» KCK 20-1,348 KA 1 (3y) npae.B

TY 4935-019-03989804—-2004.

To xe npuv noaBoAe TENNOHOCUTENS K HWXKHEMY naTpydky «H» (puc. 2.16):

Koneexkmop «Canmexnpom Aemo-C» KCK 20-1,348 KA 1 (3y) npas.H
TY 4935-019-03989804—-2004.

KOHBEKTOp OTONUTESbHLIN C KOXYXOM cpeaHen rnybuHbl, TpasmobesonacHbIu,
«CaHtexnpom ABTO-C», C AnameTpom yCcnosHOro npoxoaa tpyd 20 MM, HOMUHaNbLHbLIM
TennoBbIM NOTOKOM 1,348 kBT, KOHUEBOW, aBTOMAaTU3NPOBAHHBLIN (CO BCTPOEHHBLIM TEp-

mMoctatoMm P T1-2 ¢ BO3ayx00TBOAYMKOM - ANA ABYXTPYOHbIX CUCTEM), Oe3 3amMblkaroLLe-
ro y4yacrtka, NneBsoro UcCnonHeHnsa (puc. 2.22):

Koneekmop «Canmexnpom Aemo-C» KCK 20-1,348 KA 2 nees.
' TY 4935-019-03989804—-2004.

KOHBEKTOp OTOMUTESNbHLIN C KOXYXOM cpeaHen rnydbuHbl, TpaBmobesonacHbIn
«CaHtexnpom ABT0-C», C guameTpom ycrnosHoro npoxoaa 1pyo 20 MM, HOMUHANBHBIM
TennosbiM NOToKoM 1,348 kBT, npoxogHOU (ANS KOMMNEKTauum ¢ aBToOMaTU3npOBaH-
HbiM KOHBeKTOpoM «CaHTexnpom ABTO-C» KOHLUEBOro UCNOMHEHWSK), C 3aMbliKaroLUM
Y4aCTKOM, NPaBoro ncnonHerus (puc. 2.19):

Koneexkmop «Canmexnpom Aemo-C» KCK 20-1,348 1A (3y) npae.
TY 4935-019-03989804—-2004.

ObpauwaeM BHUMAHUE MNPOEKTUPOBINUKOB W 3aKa3uMKOB Ha OTCYTCTBUE B
YCNOBHbIX 0D03HaYeHUAX KOHBEKTOPOB, NpeaHasHaYeHHbIX ANs ABYXTPYOHbIX CUCTEM

OTONNEHMA, yKasaHna O HanpasneHun ABUMXKEHUA TennoHocutens depes npwubdop (B
mnn H), nockonbky B ABYXTPYOHbIX CUCTEMAxX OTONMEHUS NOABO4 TENnNOHOCUTENA K
npnbopam OCyLLEeCTBNAGTCA TONBKO NO CXEME «CBEPXY-BHU3Y.

[1pn BCeX mogudpurkaumsax asToMaTusnpoBaHHbIX KOHBEKTOPOB TepmocTar 40n-
XE€H ObITb YCTaAHOBMEH Taknm obBpa3oM, 4TOObI ABMWKEHNE TEMNOHOCUTENA Yepes3 Hero
OCYLLeCTBNANOCH, KaK yKa3bIiBanocCb, NO HanpaeBneHuUo CTpenky, NokasaHHOU Ha Kopny-
ce Tepmocrara.

2.19. Bce BblweykasaHHble 0003Ha4YeHusa NpuBeaeHbl ANs KOHBEKTOPOB C rnaj-
KMMW KOHLIAaMW NaTtpybkoB ANS X NPUCOEAVMHEHUSA K TennonposoaaM MEeTOA0M CBapPKM.
[lpy OTKPbLITUM 3aKkasza Ha KOHBEKTOPbI C pe3bboBbiM noacoeauHeHneM B KOHLEe o0o-
3Ha4YeHNa KOHBeKTopa cnepyeTt AONONHUTENBbHO yKasbiBaTh WMHAEKC «pe3.», a Nnpu Uc-
NONHEeHUUN NpUucoeauHUTENbHBIX NaTpybKkosB C pacTpybamun — UHLEKC «pm.».

2.20. Cneunannctel OO0 «Butatepm» coBmectHo co cneunanuctamm OAOQO
«CaHtexnpom» paspaboTany KOHBEKTOpPbl C AOHHbLIM PAaCcCroNOXEeHUEM MNpPUCoeauHU-
TenbHbIX natpydkoB, nocrasnaemble OAO «CaHTexnpomM» NO OTAENnbHOMY 3akasy. Y
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3TUX KOHBEKTOPOB ANMHA KOXyXa yBeNuU4YeHa Ha OAWH TUMopa3mep, HO TEennoBble Xa-
PaKTEPUCTUKN Takme Xe, Kak y mMoaundpukaumint ¢ 6oKoBbIM pacrnonoXeHnem npucoeimn-
HUTENbHbLIX NaTPyOKOB.

Pa3paboTaHbl Takke moanduKaumn KOHBEKTOPOB C HarpesaTeNbHbIM 3NEeMEH-
TOM 13 TPYyO yCcnosHeIM agnamMmeTpom 15 MM npenmyliecTBeHHO Ana AByXTPYOHbIX CUC-
TEM OTOMMEHUSA U BbICOKME HAMONbHbIE KOHBEKTOPbLI AN NPECTWKHbLIX MNOMELLEeHNN
OonbLioro obvéma.

2.21. 000 «Butarepm» n OAO «CaHrexnpom» NOCTOAHHO paboTaloT Hap Co-
BEepPLWEHCTBOBAHNEM KOHCTPYKUMIM U TEXHONOMM U3roTOBMIEHUA KOHBEKTOPOB « YHMBEp-
can Tb» u «CaHrexnpom ABTO». CnpaBkiM O BO3MOXHbIX WU3MEHEHUAX KOHCTPYKLINM
NprOOPOB U pacluMpeHnn nx HoMeHkKnaTypbl MoXHO nonyunTts B OO0 «Butatepm»
(aapec n Homepa TeneoHOB yKalaHbLl B NpeancnoBunn).

2.22. 000 «Butarepm» He HECET OTBETCTBEHHOCTU 3a Kakne-nnbo owmbku B
KaTtanorax, dpolitopax unn gpyrux nedaTtHbIX Mmartepuanax, B KOTOpbIX 3anMCTBOBaHb
CBEAEHUSA N3 HaCToAWMX pekomeHgaunmn Bes3 cornacosaHns ¢ Ux paspaboTymkamm.
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Puc. 2.1. KouBextop «YHuBepcan Tb» K npas.
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Puc. 2.2. KoHBekTOop «YHUBepcan Tb» 1 npas..
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Puc. 2.3. KouBektop «YHuBepcan Tb-C» K npas.
(KOHYye8OoU NPaso2o UCMOTHEHUS)
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Puc. 2.4. Kousektop «YHuBepcan Tb-C» I npas.
(MPOxO0HO



13

Puc. 2.5. Kousektop «CaHrtexripom Asto» KA (3y) npas. B

(KOHUe8OouU, NPaso20o UCMOMHEHUSRA, C 3aMbIKaloWuUM y4acmKoM, Ona 08LIKeHUS
600b! N0 CxemMe «Ceepxy-6HU3N)

400

Puc. 2.6. Kousektop «CaHtexnpom Ato» KA (3y) npas. H
(KOHYee8OoU, NPaso20 UCMONTHEHUS, C 3aMbIKaIoOW UM y4aCcmKoM, Onsa O8LHKeHUSRA
800b! N0 CXeMe «CHU3Y-86epPxX»)
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Puc. 2.7. KoHBekTop «CaHTexnpom AsTo» KA (3y) neB. B

(KOHUee8oOU, 1€6020 UCMNOMNHEHUS, C 3aMbIKalOW UM y4aCcmKoM, ONA OelXKeHUs
600b! N0 CXeMe «C8epxy-8HU3»)
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Puc. 2.8. KouBekrtop «CaHtexnpom AsTo» KA (3y) nes. H
(KOHUe80U, Ne8020 UCMONMHEeHURA, C 3aMbIKalOW UM y4acmKoM, Ons 08lhKkeHUs
800bI 10 CxeMe «CHU3-88ePX»)
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175

Puc. 2.9. Kousekrop «CaHrexnpom Asto» 1A (3y) npas.
(NPOXOO0HOU, NPAas020 UCMONIHEHUSA, C 3aMbIKaloujuUM y4aCmKoM; NPOXOOHOU
/1€6020 UCNOJIHEeHURA C 3aMbIKarOUW UM y4acmKoOM — 8 3epKasibHOM u3obpaxeHuu)
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Puc. 2.10. Kousektop «Canrexnpom ABto» KA npas. B
(KOHUee8oU, NPaeo2o ucnonHeHuUs, 6e3 3ambiKaoule20 yyacmea, ona 08U eHUs
6800bI 10 CxXemMe «ceepxy-8HU3»)
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Puc. 2.11. KonBektop «CaHrexnpom AsTo» KA npas. H
(KOHUe8Oll, NPaeo2o UCNOoIHeHUR, 6e3 3aMbIKaule20 y4acmka, Ons O8UXeHUSs
800bI NO CxeMe «CHU3y-88epPxX»)
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Puc. 2.12. KouBektop «CaHrexnpom ABTOo» KA neB. B
(KOHUeB80U, 1e6020 UCMONTHEeHURA, 6e3 3aMbiKalou|e20 y4acmxa, Ona 08UXeHus
600bI 10 CXeéMe «Ceepxy-8HU3Y)
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Puc. 2.13. Kousektop «Canrexnpom Asto» KA nes. H
(KOHUe8ol, neeo20 ucnonHeHus, 6e3 3aMbikarouje20 yyacmkya, Ona 0eUXeHuUs
600b! N0 CxXeMe «CHU3-88epx»)

400

Puc. 2.14. Kousextop «CaHrexnpom ABTO» lNA npas.
(NpoxoOHOI, NPaso20 UCNOMHEeHUA, 6e3 3aMbiKarow e20 y4acmka; npoxooHou
51€68020 UCNONHEeHUs 6e3 3aMbIKarwe20 y4yacmeka — 8 3epKanibHOM uU3obpaxeHuu)
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400

160.. 180 . 80

28| |

Puc. 2.15. KonBekrop «CaHtexnpom ABTO-C» KA npas. B
(KOHUe8ou, NPaso20 UCNOJTHEHUSA, C 3aMbIKaIoW UM Y4aCMKOM, Ot O8UXEHUS
600bI 110 CXeMe «Ceepxy-8HU3»)

.-T

Puc. 2.16. KoHBekrop «CaHrexnpom AsTo-C» KA npas. H
(KoHYee8OoU, NPaso20 UCNONIHEHUS, C 3aMbIKaIOW UM y4aCmKoOM, Onsg 08UXeHUs
600bI N0 cxeme «CHU3Y-88ePX»)
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198

Puc. 2.17. Konusektop «CaHtexnpom ABT0o-C» KA neB. B
(KOHYe80U, 1e8020 UCMNONHEHUS, C 3aMbIKAOWUM y4aCmKOM, ONA O8LHKeHUSRA

800b1 10 CxXemMe «C8epxy-8HU3»)
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Puc. 2.18. Korsektop «Cantexnpom Ato-C» KA nes. H
(KOHYyee8OoU, 51e8020 UCNO/IHEHUS, C 3aMbIKaIOUWUM Yy4aCMKOM, ONnfl O8UKeHUSR
800b! N0 CXeMe «CHU3y-86€epX»)
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Puc. 2.19. Kousektop «CaHtexnpom ABTo-C» A npas.
(NPOXOOHOLU, NPaBo20 UCNONHEHUS, C 3aMbIKalWUM y4aCmKoOM, 51€60e€ UCINOJTHeHUe —
C N0BOPOMOM HazpesamenbHO20 3J51eMeHma Ha 180° e eepmukansHOl NJ1IOCKOCMU)

Ny
-
2
I
| 1
o)
e
Q
oS o
S il
S Tk %j L
' 40! 1.
QQ| NG S
CU! “?\_—L | 59 §§0 h\\hh&l\h

’-l

Puc. 2.20. Kousektop «CaHtexnpom ABTO0-C» KA npas.

(kOHYesou, Npaséo20o ucnosiHeHUA, be3 3ambiKarouwle2o yyacmxa, Ona 0ewxeHusn
800b! MO cCxeMe «C8epxy-6HU3N)
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__180..430 30

.'1

Puc. 2.21. Kousektop «CaHrexnpom ABT0-C» KA npas. H
(KOHUee8OoU, Npaso20 UCNOMHeHUA, 663 3aMbiIKalou|e20 yyacmxa, ona OGUXeHUS
800b! 10 CXeMe «CHU3y-88epx»)

Ny
-
T w)

<
=1

4

28 |

Puc. 2.22. Kousekrop «CaHrexnpom ABT0o-C» KA nes. B

(KkoHUesou, Neso20 UCnoJIHeHUA, 6e3 3aMbiKarwe20 yyacmia, 0ns deWwXeHuUs
800b! N0 CxXeMe «Ceepxy-68HU3Y)
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196
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Puc. 2.23. Kousektop «CaHtexnpom AeTo-C» KA nesB. H
(KOHUeeoll, 168020 UCMOJIHEHUS, 6e3 3aMbiKalowe2o y4Yacmka, ons 0euxXeHust
800b! N0 CxemMe «CHU3y-868€pX»)

/[, N
156 - :Wl
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i 1! ( )
7
Q "
LN
\; I E Q -
] . Y
l B - __j_ i
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. NS
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J o e -
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Puc. 2.24. Kousekrop «Canrexnpom AtTo-C» A npas.

(NpOx00HOU, NPaso20 ucnosiHeHuUs, 6e3 3aMbIKaOWe20 yYyacmkKa; j1eeoe UucrnoHeHue —
¢ NOBOPOIMOM HazpeesamernbHO20 3n1eMeHma Ha 180° 6 eepmukanbHOU NNOCKOCMU)
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Tabnuua 2.1. HomeHknaTtypa xapakrepHbiX moaudnkaumum CtanbHbIX
HAaCTEeHHbIX KOHBEKTOPOB C KOXYXOM, Bbinyckaembix OAQO «CaHTrexnpom»

Cxema KoMNOHOBKU TpyD HarpeBaTenbHOro 3aNemMeHTa

HanmeHoBaHne
Moaundpukayun
KOHBEKTOpa

(Tp® - ycnoBHoOe 0003Ha4YeHne TepmocTara,

& - HanpaBneHue ABWXEeHUs TEeNnoHocUTens)

«CaHTexnpom ABTO»
NPaBOro UCMOMHEHNA
C 3aMblKaoLLNMMK
y4acTKaMu, KOHUEBblE

«CaHTexnpom ABTO»
nesoro NCNOJNMHEHUA
C 3aMbIKaoW MU
y4aCTKaMn, KOHUEBbIE

«CaHTexnpom ABTO»
npaBorc UCNOJIHEHUA

De3 3amMbiKatoLLmX
y4aCTKOB, KOHLEBbIE

«CaHtexnpom ABTO»
NeBoro UCNONHEHUA
0e3 3ambiKaloLmnx
y4aCTKOB, KOHUEBbIE

«CaHTexnpom ABTO»
C 3aMbIKaWUMN
y4yacTKkamu, NpoxoaHble

N
O

NN
. —
- )

«CaHntexnpom ABTO-C»
NPaBoro UCNonHEeHusa
C 3aMblKalouwmmu
ydacTtkamm, KOHLEBbIE

2.12 2.8
2.13 2.9

«CaHTexnpom ABTO-C»
nesoro UCnonHEeHuHA
C 3aMblIKaloLLNMHK
y4yacTKamMu, KOHLEBbIE

«CaHTexnpom ABTO-C»
NPaBoro UCMONHEHUA
be3 3aMblkaroLLmnx

y4aCTKOB, KOHLUEBbIE

2.20 2.
2.21 2.12

NN
— c—
0 ~




HanmeHoBaHue
Moaundpukalmn
KOHBEKTOpa

«CaHtexnpom ABTO-C»
NEBROr0 UCNOSTHEHUS
be3 3ambikaloLwmx
y4acCTKOB, KOHLEBbIE

«CaHTexnpom ABTO-C»
C 3aMblKalOLLIUMW
y4acTKkamMu, NPOXOoAHbIE

«CaHrexnpomMm ABTO»
NPaBoro MCNONHEHUS
KOHUEeBOU DE3 3ambl-
KaroLulero y4acrtka u
NPOXOAHOU C 3aMbl-
KaloLWKnM y4aCTKOM

«CaHTexnpomMm ABTO»
NPaBoro UCNONHEHNSA
KOHUEeBOW DEe3 3aMbl-
Kawoulero yyacrtka v
NPOXoAHOU De3 3aMbil-
Kawuiero y4acTtka

«CaHTtexnpom ABTO»
npasoro NCNOMNHEHUS
KOHUEeBOWN De3 3ambl-

Kakowjero y4acrka,
NPOXoAHOU De3 3aMbl-
Kawowero y4yacrka,
NPOXOA4HOWU C 3aMbi-
KaloLWLWUM y4aCTKOM

«CaHtexnpom ABTO»
NpaBoro NCNOMHEHUA
KOHUeBOoW De3 3ambli-

KaloLlero y4acTtka 1
OBa NpoxoaHbix be3
3aMbIKaOLWNX y4acTKOB

«CaHTexnpom ABTo-C»
NPaBoro UCNONHEHUs
KOHUeBoOU He3 3aMbl-

Kawuwiero y4yacrka u
NPOXOAHOU C 3aMbi-
KaloLmMM y4aCTKOM

«CaHntexnpom ABTO-C»
NPasoro UCNONMHEHUS
KOHUeBOW be3 3aMbl-

K2loLWwero y4acrka,

NPoxoaHon 6e3 3ambl-

KaoLLero y4acrka

24

[TpodomxeHue mabnuybi 2.1

Cxema KOMNOoHOBKM TpyD HarpeBaTenbHOro anemMeHTa

(TP® - ycnoBHoe 0003Ha4YeHne TepmMmocTara,

3 - HanpaBneHue ABWXEHUSA TEeNNOHOCUTENS)

O

py-
CYHKa

2.22
2.23

2.19

2.10

2.11

N N
O O

2.10
2.14
2.9

2.11
2.14

2.10
2.14

2.20

2.21
2.19

2.20
2.24

N N
- .
o ©

N

—

N

10

Tab-
nuubl

2.10
2.12

2.11
2.12

2.8

N N ST IESEN N N SIS
© OO O OO0 o OO0 (ORS¢ O OO O
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OkoHxyaHue mabnuysi 2.1

Cxema KOMNOHOBKM TPYO HarpesaTensHOro anemMeHTa | ne Ne

PU- Tab-
CyHKa | nuupbl

HanmeHoBanue

moandounkKaLmm
KOHBEKTOpPA

(TP® - ycnoBHOE 0003HA4YEeHUE TepMoCTaTa,

‘._
— - HanpasneHue ABUXKEHUA TENNOHOCUTENSA)

WSU_ 220 | 2.10
2.24 2.11

C

E‘c; ’ 219 | 2.12

S 221 | 2.10
AR C;_/ | 224 | 2.11
7

2.19 2.12

«CaHTexnpom ABTO-C»
NPaBoro UCMOMHEHUA
KOHLesoN 6e3 3ambi-

KatoLLiero y4acrka,
NpoxoaHoun De3 3ambl-
KatoLero y4acTrka,
NPOXOAHOU C 3aMbl-
KaloLWMM y4aCTKOM

«CaHTexnpom ABTO-C»
NpPaBoOro UCNONHEHUA

KOHLUEeBOW De3 3ambl- 2.20 31?
KaloLLero y4acTtka v 7 7 o 2.24 2'12

Ba NPOXOAHbLIX Oe3
3aMbIK3HOLWKNUX YYACTKOB

=N
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Tabnuua 2.2. HomeHknartypa, TennoBON NOTOK K pa3Mepbl KOHBEKTOPOB
Manon rnydouHbl «YHuBepcan Tb», KOHUEBbLIX

Pasmepbl, MM

g Hla-lr?::l-r;ﬁ AnuHa Paccro-

ObosHauenve § rennoeon | OnvHa | anemenTa Obuian AHME Me-
KOHBEKTOpPAa © NOTOK KOXKyXa K%T:;:i_ XAy K[{OH-

5 L LUTEN-

2 HaMu Ly
KCK20-0655K |v¥3 | 0655 | 646 | 540 | 758 | 6 | 432
KCK20-0787K |¥4 | 0787 | 742 | 636 | 84 | 6 | 528
KCK20-0918K |¥5 | 0918 | 838 | 744 | 950 | 6 | 624
KCK20-1,049K [¥6 | 1049 | 934 | 840 | 1046 | 6 | 720
KCK20-1,18K [y7 [ 118 | 1030 | 936 [ 1142 | 6 | 816
KCK20-1311K |¥8 | 1311 | 1126 | 1032 | 1238 | 6 | 912
KCK20-1,442K [Y9 [ 1442 | 1222 | 1128 | 1334 | 6 | 1008
KCK20-1,573K |¥10] 1573 | 1318 | 1230 | 1430 | 6 | 1104
KCK20-1,704K [y11| 1704 | 1414 | 1326 [ 1526 | 6 | 1200
KCK20-1,835K |Y12 ] 1835 | 1510 | 1422 | 1622 | 6 | 1296
KCK20-1,966K [y13 | 1,966 | 1606 | 1524 [ 1718 [ 6 | 1392

Tabnuua 2.3. HomeHknarypa, TennoBow NOTOK U pa3mepbl KOHBEKTOPOB
Manou rnybuHsl «YHusepcan Tb», npoxoaHbIX

Pasmepbl, MM

< Homu-
> y MHa Paccro-
ObosHavenne ; ::r?;:;:,;, Onvxa anﬂénmeHTa 06”"‘8: nnL;JcaTrmH AHUE Me-
KOHBEKTOPA ';'If_ NOTOK koxxyxa | no opeb6- Kﬂﬂggm opebpe- | KBY KPOH-
: : s | e
564 | 909 [ 12 | 528
KCK20-0,655M (Y3 | 0655 | 646 | 540 | 813 | 6 | 432
KCK20-0,7871 |Y¥4 | 0787 | 742 | 636 | 909 | 6 | 528
KCK20-0918M [Y¥5 | 0918 | 838 | 744 | 1005 | 6 | 624
KCK20-1,049N |Y6 | 1049 | 934 | 840 [ 1101 | 6 | 720
KCK20-1,1810 Y7 | 118 | 1030 | 936 | 1197 | 6 | 816
KCK20-1,311N [y8 | 1311 | 1126 | 1032 | 1293 | 6 | 912
KCK20-1,442N | Y9 | 1442 | 1222 | 1128 | 1389 | 6 | 1008
KCK20-1,57310 |Y10| 1573 | 1318 | 1230 | 1485 | 6 [ 1104
Y11 1704 | 1414 | 1326 | 1581 | 6 [ 1200
KCK20-1,835MN Y12 | 1835 | 1510 | 1422 | 1677 [ 6 [ 1296
KCK20-1966M [Y13] 1966 | 1606 [ 1524 [ 1773 | 6 [ 1392
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Tabnuua 2.4. TexHUYECKUE XapaKTePUCTUKU KOHBEKTOPOB
Manon rmyouHbl «KYuusepcan Tb»

[Tnowanb Macca (C KpOH-

Obbém

O003HaYeHUe KOHBEKTOpA NOBEepX- 800Ib! B LUTEUHaAMM), cnpa-
HOCT! OHBEK. BOUHas, Kr

Tadbnuua 2.5. HomeHknarypa, TennoBou NOTOK U pasMepbl KOHBEKTOpPOB
cpenHen rnyouHbl «YuuBepcan Tb-C», koHUEBbIX

Pasmepbl, Mm
Homu-

HaNbHLIN AnvHa
rennosonn | HAnuHa | anemMeHTa

Paccyo-
AHUE Me-

ObdLwas Lar

ObosHavyeHune

OnMHa | NNacTuH

H MoHTa)xHbin Ne
>

KOHBEKTOPA NOTOK KOXKyXa «oHBek- | ope6pe- KAY KPOH-
L st Ls LITEen-
HamMu L4

y
VA5A 492
KCK20-1,226 K | ¥14 | 1226 | 793 | 594 | 905 | 6 | 516
Y15 642 | 953 | 6 | 564
KCK20-1,471K | v16 [ 1471 | 889 | 690 | 1001 | 6 | 612 |
KCK20-1,593K | ¥17 | 1593 | 937 | 738 | 1049 | 6 | 660
KCK20-1,716K | v18 | 1716 | 985 | 786 | 1097 [ 6 | 708
KCK20-1,838K | vy19 | 1838 | 1033 | 834 | 1145 | 6 [ 756 |
882 | 1193 | 6 [ 804
KCK20-2,083K [ v21 [ 2083 | 1129 | 930 | 1241 | 6 | 852
KCK20-2206K | ¥22 | 2206 | 1177 | 978 | 1289 | 6 | 900
KCK20-2,328K | Y23 | 2328 | 1225 | 1026 | 1337 | 6 | 948
KCK20-2451K | vy24 | 2451 | 1273 | 1074 | 1385 | 6 | 996 |
KCK20-2574K | ¥25 | 2574 | 1321 | 1122 | 1433 | 6 | 1044
KCK20-2696K | v26 | 2696 | 1369 | 1170 | 1481 | 6 | 1092
KCK20-2819K | v27 | 2819 | 1417 | 1218 | 1529 | 6 | 1140
KCK20-2,941K | v28 | 2941 | 1465 | 1266 | 1577 | 6 | 1188
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Tabnuua 2.6. HomeHknarypa, TennoBOU NOTOK U pa3MepPbl KOHBEKTOPOB
cpegHeun rmyOuHbt «YHuBepcan Tb-C», npoxoaHbIX

Paszmepbl, MM

HOMMW-

HanbHbIV AnuHa Paccro-
ObosHaueHne rennogon | OmmHa 1 anementa | Obwas aHUe Me-
KOHBEKTOPA NoTOK KOXyXa ANVHA XAY KPOH-
L L, LUTEN-
HaMu L4
84 | 12
90 | 12
912 | 6
90 | 6
1008 | 6 | 612
1056 | 6 | 660
Y18 786 | 1104 | 6 | 708
KCK20-1,838M | ¥19 | 1838 | 985 | 834 [ 1152 | 6 | 756
KCK20-1,9611 | ¥20 | 1961 | 1033 | 882 | 1200 | 6 | 804
KCK20-2,083M | ¥21 | 2083 [ 1081 | 930 [ 1248 | 6 | 852
KCK20-2206N | Y22 | 2206 | 1129 | 978 | 1296 | 6 | 900
KCK20-2,3281 | ¥23 | 2328 | 1177 | 1026 | 1344 | 6 | 948
KCK20-24511N | Y24 | 2451 | 1225 | 1074 | 1392 | 6 | 996
KCK20-2,5740 | ¥25 | 2,574 | 1273 | 1122 | 1440 | 6 | 1044
KCK20-2696 N | Y26 | 2696 [ 1321 | 1170 | 1488 | 6 | 1092
KCK20-2,819N | ¥27 | 2819 [ 1369 | 1218 | 1536 | 6 | 1140
KCK20-2941N | ¥v28 | 2941 | 1417 | 1266 | 1584 | 6 | 1188

Tabnuua 2.7. TexHnuyeckue xapakrepmcrTrmkm KOHBEKTOpPoOB
cpeaHeu rmyounbl «YHuBepcan Th-C»

Macca (C KPOHLUTEeWUHa-
Mit), CNPAaBOYHAaNA, Kr

[nowans

Tyvn koHBekTOpa oBEpX-

e
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Tabnuua 2.8. HomeHknarypa, Tennosou NOTOK U pa3Mepbl KOHBEKTOPOB
Manoun rmyouHbl «CaHtexnpom ABTO» C yrrnoBbIMKU TEpMOCTaTamm
KOHUeBbIX U «CaHTexnpom ABTO» NPOXOAHbLIX

Pa3mepsl, Mm

PacCcToRA-
HAe

Mexay

ObLan anuHa

O0o3HauyeHmne KoHBeKkTopa

r—
N

aNeMeHTa
no ope- KDOH-
LWITEeW-

HaMW

Ly

[Tpoxon-
HOW

KoHue-
BOW

MoHTaxHbIA Ne

W
L

L1

468
468
564
564
540
546
636 |
642
744
738
840
834
930
1032
1026
1128
1122
1230
1218
1326
1314
1422
1410
1524
1506

268
KCK20-04 KA | Kkck2004nAa |v1 | o e
KCK20-0,479KA | KCK20-0479NA | V2 | 0.479 ggj

KCK20-0,655KA | KCK20-0,655NA |y3 | 0O gjg

636
642
744
/38
840
834
936
930
1032
1026
1128
1122
1230
1218
1326
1314
1422
1410
1524
1506

~J
o
%

813

-
N
-
-
)
H
o)
N
Qo
N

~J
S
N

Qo
On
O
On
N
Q0

~J
N
o

813

feo)'
O
O
O
N
o)
N
O
N

KCK20-0,787KA | KCK20-0,787T1A

Qo
N
O

Y4 0,787

-~
D
N
N
N
0

955 624

0
oy
Qo

KCK20-0,918KA 1005

KCK20-0,918NA | Y5 0,918

KCK20-1,049KA | KCK20-1,049MA | Y6 1,049 | 934 1051

1101 720

KCK20-1,18KA KCK20-1,181K Y7 1,18 1147 1197 816

Y8

—
KN
N
o)

KCK20-1,311KA 1243 1293 912

KCK20-1,3111A

KCK20-1,442KA | KCK20-1,442[1A | Y9 1,442 | 1222 1339 1389 1008

RN
)
A
-

KCK20-1,673KA | KCK20-1,673NA | Y10 | 1,573 | 1318 1435 1485 1104

KCK20-1,704KA | KCK20-1,704NMA | Y11 | 1,704 | 141 1531 1581 1200

!

KCK20-1,835KA | KCK20-1,835MNMA | Y12 { 1,835 | 1510 1627 1677 1296

1723 1392

KCK20-1,966KA 1773

-
O)
-
o)

KCK20-1,966MA | Y13 | 1,966

[IpumMeyaHus.

1) B rpache «annHa anemeHTa no opedbpernuto Ly» B yucnutene ykasaH pasmep Ana Tep-
MOCTAaTa C YronbHWUKOM, B 3HameHarene — Ana tepmoctara 6e3 yronobHuka.

2) Obwan anvHa KkoHBekTopa L, ykasaHa 0e3 yyéta AMNMUHbI TEPMOCTaTUYECKOrO INeMeHTa
(=80 Mm).

3) War nnacTuH opebpenunsa Lz coctasnaer: ana Y1 n Y2 —12 mm, gna ¥3...¥Y13 -6 mMm.

4) Mpun 3akase KOHBEKTOPOB B YCNOBHbIE 00603HAYEHMA AO0MKHbI ObITb BKMNOUEHbI: (3y) — Npu
3aKase KOHBEKTOPOB C 3aMblKalwoWMMK y4acTkamy, «npae» - NpaBoe UCMOoNHeHue, «rnee» - ne-
BOe ncnonHeHue, «B» - noasoa TennoHocuTensa K BepxHemy natpyoky, «H» - nogsoa Tenno-
HOCUTENS K HXKHEeMY naTpyoky.
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Tabnuua 2.9. TexHnyeckme xapakTepucTUKN KOHBEKTOPOB
«CaHTexnpom ABTO»

Ob003HayeHne KoHBEKTOpa NOBEpPX- BOMbI B LWTeHaMu), cnpa-
HOCTW BOYHASA, K
] . Harpesa OB KoHue- [1po-
KCK20-04KA  |KCK20-04MA | 0972 | 05 | 86 | 7.7
KCK20-0479 KA | KCK20-0479MA | 1159 | 057 | 96 | 87
KCK20-1,704 KA
243 | 234

lTpumeyvyaHue: macca ykalaHa 6e3 yyéta Maccbl TepMOCTaTUYECKOW ronoBkn (B Npe-
aenax 0,2 kr) n maccobl 3ambikaroLlero yyqactka (=0,1 kr).
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Tadbnuua 2.10. HomeHknartypa, TeNnnNOBOMN NOTOK M pa3mepsl
KOHBEKTOpPOB cpeaHen rnyounHbl «CaHrexnpom ABTO-C»
C YTNOBLIMU TEpMOCTaTaMu KOHLEeBbIX

HoMu- Pasmepbl, mm
HanbHbIN -
Obo3HayeHue ronmomon | AnuHa AnuHa Obuwias Paccto
KOHBEKTOpa KOKYXa ANEeMEHTA ONNHA AHUE MEXay
L no opeod- KOHBEKTO- KPOHLUTEMW-

peHuto L, na L, HamMu L4

Y14A 601 396 324

V14 594
KCK20-1471KA [ ¥16 | 1471 | 889 | 690 | 1006 | 612
KCK20-1,593KA | y17 | 1593 | 937 | 738 | 1054 | 660
V19 834
KCK20-2206 KA | ¥22 | 2206 | 1177 | 978 | 1294 | 900
KCK20-2451KA | v24 | 2451 | 1273 | 1074 | 1390 | 996

[IpumMeyvyaHus.

1) Obwana anuHa koHBekTopa L, ykasaHa fe3 yyeéTa ANUHblI TEPMOCTaTU4eCKoro
anemeHTta (=80 Mm).

2) War nnactun opedbpeHua L; coctaenset: ana Y14A, Y15A n Y16A — 12 mm, Ans
Y14...Y28 — 6 mm.

3) Npn 3akase KOHBEKTOPOB B YCrNoBHble 0003Ha4YeHUa AO0MKHbl ObITb BKMIKOYEHDI:
(3y) — Npu 3aka3e KOHBEKTOPOB C 3amMblKaloL{UMKN y4acTkamu, «npas» - NpaBoe UCMon-
HEeHWe, «rneB» - NeBoe UcnonHexune, «B» - NnoaBOA TeNNOHOCUTENA K BepxXHEMY natpyod-
Ky, «<H» - noaBOA TENNOHOCUTENS K HUXXHEMY naTpyobky.
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Tabnuua 2.11. HomeHknarypa, TenTOBONU NOTOK U pa3mMmepbl KOHBEKTOPORB
cpeaHeun rmMybuHbl «CanTexnpom ABTO-C» NPOoXoAaHbLIX

Homu-
HanbHbLIN
Tennoson

Pasmepbl, MM

anuHa Obuwasn
ONUHA

o

Paccro-
AHNE MEXny

N

Obo3HavyeHmne
KOHBEKTOpa

=
r
o

HbIW

X
o
g QNEeMeHTAa
=

| KOHBEKTO- KPOHLUTE -
y16A 793 | 588 | 960 | 516
| 793 | 642 | 960 | 564
Y16 841 [ 690 | 1008 | 612
889 | 738 | 1056 [ 660
1129 | 978 | 1296 | 900
1225 | 1074 [ 1392 | 996

lTpuMeyaHue: Npun 3akase KOHBEKTOPOB B YCNOBHbIE 0D03HAYEHUA 4OMKHbI ObiTh BKMIO-
YeHbl: (3y) — NPU 3aKka3e KOHBEKTOPOB C 3amMblKalowuMn yyactkamuy, «npaB» - Npasoe
NCNONHEeHMNe, «neB» - NeBoe ucnonHeHune, «B» - noagBoa TENNOHOCUTENS K BEPXHEMY
naTtpybky, «H» - noasoa TennoHoCcUTENSa K HUXKHEMY naTpyOKy.
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Tabnuua 2.12. TexHNnYeCKue XxapakTepucTUKU KOHBEKTOPOB
«CaHtexnpom ABTO-C»

Macca (C KpOoH-

linowans LITEUHAMM), Cnpa-
NOBEPXHO-

O
@)
O

X

T

Q)

C

D

T

S

D

~

O

T

w

-

o,
8

Q)

BOYHAA, KI

. . “1 Harpgz- KOHLe- [1poxoa-
KCK 20-1,348 MA
KCK 20-1,961 NA

[TpumeyaHue: macca ykasaHa 6e3 y4yéra Maccbl TepMOCTaTU4eckon rofnioBkn (B npegenax
0,2 kr) n macchbl 3amblikarowlero yvacrtka (=0,1 «r).
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3. CXEMbI U JJIEMEHTbI CUCTEM OTOMINEHUA

3.1. OTonutenbHble KoHBEKTOpbl «YHuBepcan Thb», «CaHtexnpomMm ABTO» U UX
MoauUKaLn cpeaHen rnyduHel NPUMEHAKTCA B O4HOTPYOHbLIX N ABYXTPYOHBbIX CUC-
TeMax BOASAHOro OTOMNEHUNSA C BEPTUKANbHbIM U rOPU3OHTAaNbHLIM PACnonoOXeHnem Te-
NNonpoBoAoB, 0ObeEANHAOWMX OTONUTENBHbIE NPUDOPHLI.

MakcManbHO fornycTuMble TemMnepartypa n pabodvee n3bbiToyHOE AaBneHne Te-
NNOHOCUTENA onpeaenarTcsa TpedoBaHNAMU, N3NOXKEHHbIMM B N.N. 2.13 1 2.14.

3.2. CornacHo n.3.59 CHwull 2.04.05-91* [7] otonutensHbie NpudbOpbI PEKOMEHK-
OYETCA, Kak npasuno, ocHawaTb TepMocTaramMm, B YaCTHOCTU, B HOBOM CTPOUTENLCTBE.
[1na mockosckoro ctpoutensctBa cornacHo Tpebosanuam MICH 2.01-99 ata peko-
MeH[aunsa aBnaeTca 06a3arenbHON.

3.3. KOHBEKTOPbL! MOryT NMPUMEHATLCA B HACOCHbLIX, 3NeBaTOPHbIX U rpaBuTauu-
OHHbIX cuctemax. Obpauiaem BHMMaHWE, YTO B ABYXTPYOHbLIX CUCTEMax C OTOMUTENb-
HbIMW npubopammn, OCHaLLEHHbIMW TepMocTaTamMu, HeMb3A NPUMEHATb TPaAWULUMOHHDBIE
311eBaToOpPL! 13-3a NOCTOAHHOMO KonebaHua pacxoga CeTeBow BOAbI.

3.4. Npn ncnonb3osaHUM OBYXTPYOHbIX CUCTEM OTOMMNEHNA C KOHBEKTOPaMMn, OC-
HaWEHHbIMW TEpMOCTaTamMn, HeOOXOANMMO rNPOBOAUTL TMAPABNNYECKUN PACYET Kak Npw
PACYETHOW HAPYXHOW TeMnepaTtype, Tak n npyu makCumMmanbHOU Hapy>XHOW TemMnepartype
BO3/lyXa B NepexofHbl Nepmnoa C TeM, 4YToObl B 3TO BPEMS, KOrga BO3MOXHO MONHOE
3aKpbITUE DONLLUMHCTBA TEPMOCTATOB U Pe3Koe BO3pacTaHue CKOPOCTU BOAbLI B OCTaB-
LIMXCA OTKPbLITbIMU TEpMOCTaTax, He AONYCTUTb B HUX MNOBbIWIEHHBIX Nepenan aasne-
HUA (RO 3 M BOA. CT.) 1, KaKk cneacTsue, NpeBbilleHne YPOBHA WyMa CBEPX HOPMATUB-
HOro. B cBA3W C 3TUM PEKOMEHAYETCHA yCTaHaBNMBaTb PErynaTopbl nepenana gasne-
HUSA nnn BanaHCUPOBOYHbIE KnanaHsl ANA YBA3KU AaBNEHUN NO KpauHeEN Mepe y NepBo-
ro n NocneaHEero CTOAKOB U orpaHnyMBaTh O0LLEee KOMUYECTBO CTOSKOB (OT rnasHOro
CTOSAAKa) NO pasBoAsLLMM MarucTpansam B npegenax 5—/7 .

3.5. PekomeHayemble n Hanbonee xapakTepHble CXeMbl CTOAKOB BEPTUKaNbLHbLIX
CUCTEM U MO3TAXKHbLIX BETBEW NOPU3OHTasbHbIX CUCTEM OTOMMEHNA C KOHBEKTOpamMu
OAO «CaHTexnpom» npuBeaeHbl Ha puc. 3.1.

[Tpy ncnonb3oBaHn cxembl «r» (puc.3.1) cKOpoCTb BOAbI B Tpybax KOHBEKTOPA
noMmkHa bObITe He meHee 0.2 Mm/c (pacxon Boabl HE MeHee 260 kr/d), a Takke Heobxoau-
MO NpeaycMOTPETbL BO3MOXHOCTb NOMHOrro yganeHnsa BoAbl U3 CTOSAKA U KOHBEKTOPOB
NPWY OTKNKOYEHUU CTOSIKa (Hanpymep, C NOMOLUBIO MPOAYBKW CTOSAKA BO34YXOM OT KOM-
npeccopa).

[Tpyn ncnonb3oBaH NKObIX CxeM OAHOTPYOHbLIX CUCTEM OTOMNMEHNA MPU CKOPO-
CTW BOAbl B TpyDax koHBekTopoB Oonee 0,2 M/C yCcTaHOBKa BO34YyXOOTBOAYMKOB, Kak
npaswuno, He TpebyeTcs.

Cxema «a» (puc.3.1) ncnonb3lyeTca Kak B BEPTUKAMbBHDLIX, TaK 1 B FOPU30HTanNb-
HbIX CUCTEMaxX OTOMNSIEHUA, NPU 3TOM B BEPTUKASIbHbIX CXemMax (a-r), B 3aBUCUMOCTW,
HaNpPUMeEpP, OT ITAKHOCTU 34aHWNA, TENNOBbLIX HArpy3oK, apXuTeKTypPHO-NNaHNPOBOYHBLIX
PELLEHUN N HANMYMUA HEODXOAUMBIX TUMOPA3MEPOB KOHBEKTOPOB, BMECTO OAHOMO WUC-
NOSib3YHOTCA HECKOMbKO NpUbopOoB Npy MX NnocnegoBaTeibHOM NOAKTHYEHUN.

3.6. [1lna npeaoTtepaLleHna BCKMNaHWA BOAbl HA BEPXHUX OTMETKax 34aHNA B Of-
HOTPYDOHbLIX CUCTEeMax OTOMNeHUs C BbICOKOTEMNEpAaTypHbIM TennoHocuTenem (bonee
100°C) crnefiyeT NPUMEHATL HWKHIOID Pa3sCaKy NOAAIWWX MarmcTpanew C MakCu-
ManbHOW TEMNMOBOW Harpy3kou nogb&mMHbIX CTOAKOB [8].
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Puc. 3.1. CxemMbl npucoeguHEeHNs KOHBEKTOPOB K CUCTEMaM BOASHOro OTONNEHUS
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3.7. Ha puc. 3.2 nokasaHa BO3MOXHOCTb UCNONb30BaAHUS KOHBEKTOPOB « CaHTex-
NpoM ABTO» CO BCTPOEHHbIMU YrnoBbIMU TepMocTaTtaMu. Ana ymeHblueHns 6ecnones-
HbIX TennonoTepk CToAKU (2,3) pa3MmeLllaroT BAOSMb BHYTPEHHMX CTeH 3paHnsa. OTonu-
TenbHbie NPUOOopPLI (6), yCTaHOBNEHHbIE Y HAPYXHbIX CTeH, NOAKNKYAOT K pacnpenenu-
TenbHOU rpebéHke (1) ¢ NoMoLLbiO TENNONPOBOAOB (4), KOTOPbIe NPOKNAaAbIBAOT B NONY
KBapTupbl. [na Tennonposogos (4) WM TennonposoAOB HAaMNOMbHOro otonnenus (5)
ODObIMHO MCNONBL3YIOT 3alNUIEHHBIE OT HapPYXXHOW KOPPO3UU CTanbHble UNN MeaHble
TPYObl NN TEPMOCTONKUE MeTannononMMepHsle Tpyobl, HanpUMep, NONMNPONNAEHO-
Bble apMupoBaHHble TpyObl « AkBaTtepm-LUTabu», noctaBnsaemoie poccMncknm noTpedin-
TenaMm 000 «MexpermnonansHasa komnanna» (Ten. (095) 105-05-66, dakc. (095) 787-
70-64), NoNnatuneHoBbie MeTannononuMmepHsie Tpyobl, noctasnaemMole AQ «l'eHTa» w
pAgomM aApyrnx doumpm. Passogawne TennonpoBoAbl, Kak Npasuvno, TenonsompoBaH-
Hbie, NPU Ny4YeBon Cxeme NPoKnaabiBaroT B WTpodax unu 3anmearoT LEMEHTOM BbICO-
KMX MapokK ¢ NnnactTndounkaTtopom (C TONWMHOW CNOos LLEMEHTHOIO NOKPLITUA He MeHee 40
MM). [lpn nAMHTYCHOM npoknaake 0ObIMHO WCMOMb3YHTCHA CneumnansHble 4eKOPUPYH-
LLMe NAUHTYCbl 3aBOACKOr0 U3roTOBNEHUS.

Puc. 3.2. fllyueBas cxema HanonbHOU Pa3BOAKU TENNONPOBOAOB OT BEPTUKANbHbLIX
CTOSIKOB Y BHYTPEHHUX CTEH: 1 — rpebénka, 2 — nogatowuu crosak, 3 — o6paTHbIN CTOSK,
4 — nogarouime TennonpoBoAbl, 5 — TENNONPOBOAbLI HANOMBHOrO OTONNEHUS,

6 — KOHBEKTOpPbI, 7/ - TEPMOCTaTb!

3.8. KOoHBEKTOPbI B NOMEUWleHWN YCTaHaBNMBAKTCS, Kak NpaBvno, Nog OKHOM Ha
CTEHE TONLKO B OAWH P MO BbICOTE. [AnMHa KOHBEKTOpPA NO BO3MOXHOCTU [OSMKHA CO-
CTaBNATb HEe MeHee /5% ANuHbl OKOHHOro NPoémMa. BbinonHeHue ykasaHHoro TpeboBa-
HWA NO3BONSET HEUTPaANU3OoBaTb HUCNAZAOWME OT OKOH NOTOKM XONOAHOro BO3AYXa,
CBECTU K MUHUMYMY 30HYy AuckomMmdpopTa u obecneuntb onTuManbHbI MUKPOKNUMAT
oTannueaemMoro nomMelleHua. [Ins nony4dyeHua nyudwero pacnpeneneHus TennoTbl B No-
MeLueHN BbIDOP KOHBEKTOPOB XenartenbHO Ha4vnHaTb ¢ Nnpubopos Manoun rnybuHsbl.
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[1Tpy ncnonb3oBaHMM aBTOMaTU3NPOBAHHbLIX KOHBEKTOPOB, Hanpumep, «CaHTex-
npoM ABTO» peKOMeHAYEeTCH pasMeLlatb Ux Taknm obpasom, 4Tobel TepMocTaTnyeckme
rONOBKW TEPMOCTATOB He Dbl 3aKkpbiThl WTOpamMu, Bbinn yaaneHsl o1 npoéma bankoH-
HOW ABePU HE MeHee, YyeM Ha 150 mm. Ecnn atn TpeboBaHusa He cobnaatTCsa, PEKO-
MEHAYETCA UCMNONb30BaTb BbIHOCHLIE AAaTYMKN ANA TEPMOCTATOB, KOTOPbLIE YCTaHaBNN-
BaKOTCA UMK NOA KOHBEKTOPOM, UM Ha YYacTKe CTEHbLI, HE 3aKPbLITOM WTOPaMu Unn Me-
Oenbto (00bI4HO Ha BbicoTe 1,2 — 1,5 M OT nona).

3.9. PerynnposaHune TennoBOro NnoToka KOHBEKTOPOB «YHuBepcan Tb» U «YHU-
Bepcan Thb-C» MOXEeT OCyLEeCTBNATLCA C NMOMOLWbIO «BO3AYWHOro» knanada. lpu He-
obxogumocTn obecneyeHnss aBTOMaTUYECKOrO pexvma perynmposaHua Lenecoodbpas-
HO NMPUMEHATH aBTOMATU3NPOBAaHHbIE KOHBEKTOPbI «CaHTexnpom ABTO» U «(CaHTex-
npomMm ABTO- C» CO BCTPOEHHbIMY YTNOBbIMW TEPMOCTaTamMu.

[ina aBTOMaTU4ecKkoro perynmpoBaHWs TENNOBOro MNOTOKA KOHBEKTOPOB «YHU-
Bepcan Tb» n «YHusepcan Tbhb-C» ycTaHOBMEHHbLIX B OAHOTPYOHbIX N ABYXTPYOHbLIX
cucTemMax OTOMIeHNA, MOryT MCNOMb30BaTLCSH TakKe NPOXoAHbIE U YrNOBble TEPMOCTa-
Tbl cornacHo aaHHbiM narotosutenen n 000 «Butatepm».

3.10. 1N NONHOro OTKMOYEHUA CTOAKOB OT Marncrtpanen u cnycka m3 HUX BOAbI
Ha NOABEMHOM U OMYyCKHOM y4acTkax B MecTtax NpPUCOEeAUHEHUA CTOSIKOB K ropsven u
obpaTtHOW marucTpanam ycrtaHaBnmBaroT 3anopHble NPoXoaHble NPobOoYHbIE U Wapo-
Bbi€ KpaHbl Nt BEHTUNU U TPOUHWKK C NpoBkamun. B 3paHnax ¢ Yncnom ataxen 8 n 0o-
nee ycraHoOBKa CMYCKHbIX KpaHOB (BMECTO TPOUHUKOB C nNpoOkamuy) Ha NOABEMHbLIX W
ONYCKHbIX y4dacTKax aBnserca obs3artensHou He3aBNCMMO OT PacyeéTHOU TeMneparTypbl

TENNOHOCUTENS.
3.11. YyacTkm CTOSKOB, NOABOAOK U NO3TAXHbLIX BETBEU C TemMrnepartypowu Tenno-

HocuTensa 6onee 105°C pomkHbl ObITb M30NNPOBaHbI, 3KPaHWUPOBaHbl MO0 CKPLITbI B
CTeHax 3aHus.

CKpbITYIO Npoknaaky Tpyd B KaHanax HapyXHbIX CTEH AONyCKaeTca npeaycmar-
puBaTb NPU HanNM4Mm 0DOCHOBAHHbBLIX TEXHOMOMMYECKNX, TMIIMEHNYECKUX UMN apXUTEK-
TypHbIX TpebosaHwun. [1pn 3TOM AOMKHBI ObITb NPeayCcCMOTPEHbI MepPONPUATUR, UCKITIO-

yaroLme AoNoNHUTENbHBbIE TennonoTepu [8].

3.12. [1na noBblwWeHUA HaaEXHOCTN paboTbl CUCTEM OTOMMNEHUA C TepMOCTaTamMmu
LenecoobpasHo oOcHawaTb 39TW  CUCTEMBbI  COOTBETCTBYHOWMM  0OOpyaoBaHMEM
(perynatopamMun pacxoga W nepenaga paeneHns, 0anaHCUPOBOYHBIMU  KnanaHamu,
punbTpamMu, B TOM Yncne NOCTOAKOBbIMU U T.1M.).

3.13. C uenbto CTUMYNMPOBaHUA CHMKEHUA pacxoga TennoTbl Ha oTonneHue
CUCTEMbI OTONSIEHUA C TepMocTaTtamMu uenecoobpasHo ocHawiaTb npubopamMn ydvéeTa
pacxoaa TEennoBOU 3HEPrun, B YacTHOCTWU, TENNOCHETYMKAMU U pacnpepenutensamm
CTOUMOCTU TENNOTbI, NepeaaHHOW OTAENbHLIMU OTONUTENBHBLIMU NpUbopamu.
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4. TMOPABITMYECKUN PACYET

4.1. T'vgpaBnuyeckMn pacuyét npoBOAUTCHA MO CyLLUECTBYHOWMM METOAUKAM C
MPUMEHEHNEM OCHOBHbIX PacCHeTHbLIX 3aBUCUMOCTEWN, UINOXKEHHBLIX B CneunanbHOMU MNu-
Tepartype [/] v [9], C y4ETOM AaHHBIX, MPUBEAEHHbLIX B HACTOALLMX PEKOMEHAaUUsaX.

4.2. Ilpn ruppaeBnnyeckomM pacyéte TeENNONPOBOAOB NOTEPUN AABMEHUS HA Tpe-

HUEe U NpeodoneHne MECTHbIX COMpPOTUBMEHUA criegyeT OnpeaenaTb NoO METoAy «Xa-
PaKTEPUCTUK COMPOTUBNEHUS»

AP =S - M? (4.1)
MK NO METOAY «yAenbHbIX NMUHENHbIX NOTEPL AaBNEHUA»
AP=R- L +/Z (4.2)

raoe AP - noTepun aAaBneHna Ha TpeHne n NpeoaoneHne MeCTHbIX COnpoTUBNEHMI, a;
S=A { - xapakTepucTtuka ConpoTUBIIEHMNA y4acTKka TENNONPOBOAOB, paBHaaA norepe
[aBNeHns B HEM Npu pacxoae TennoHocutens 1 kric, Mal(kr/c)?:
A - ypenbHOoe CKOpPOCTHOE AasneHuve B TennonpoBogax Npu pacxofe TennoHOCU-
tens 1 kr/c , Mal(kr/c)® (NpyUHUMaeTCs NO NPUNOXEHUIO 1):

= [(A/d)-L+2¢| - npuBeaéHHbIA KOS DUUMEHT CONPOTUBNEHWUS PacCUUTbIBAE-

MOro y4acTka Tennonposoaa;
A - KOIhDUUMEHT TPEeHUS;
e - BHYTPEHHWUN ANAMETP Tennonposoa, M
Ald, - NpuBeAEHHbIN KOIPPULMEHT rMApPaBNnNYeckoro TpenHus, 1/m (CM. npunoxe-

Hue 1),
L - AnvHa paccynTbiBAEMOro yyacrtka TennonpoBoaa, M;
2 - CymMMma KO3IqpMmUUUEeHTOB MECTHbLIX COMPOTUBAEHUN HA pacCHUTbLIBAEMOM yda-
CTKE CETWY;
M - MaccCHbIV pacxoq TennNOHOCUTENA, Kr/c;
R - yaenbHasa nuHenHas noteps aasneHns Ha 1 m TpyOdsl, Ma/m;
Z - MECTHbIe NoTepu JaBneHnsa Ha ydacTke, [1a .
4.3. B obuiem cnyvae B ogHOTPYOHbIX CUCTEMAX OTOMNEHUs pacxos BOAbI Ye-
pe3 npudop M, Kr/c, onpeaenseTca 3aBUCUMOCTbIO
Mnp = Qnp - Mer (4.3)
rae o, — KO3PUUMEHT 3aTeKkaHna Boabl B Nprdop;
Mcr — MacCCHbIU pacxol TennoHOCUTENA NO CTONKY OAHOTPYOHOWU CUCTEMbl OTO-
nneHnsa (Npr 04HOCTOPOHHEM MPUCOEANHEHNN KOHBEKTOpPA), Kr/C.

4.4. 3HavYeHUa xapakTepucTuk conpoTtuenenus Sy (Nput Mnp=0,1 Kr/c) KOHBEKTO-
poB Manow rnyduHsel «YHuBepcan Tb» npu HopMaTueHbIX YCNOBUAX NpuBeaeHbl B Tabsn.
4.1. XapaKkrepuctuka CornpoTUBIEHNA NPOXOAHOro KOHBEKTOPA AaHa ANsA 04HOU TpyObl.
[lpy KOMNOHOBKE COBMECTHO C KOHLEBbIM KOHBEKTOPOM rnapaBnuyeckne xapakTepw-

CTUKM NPOXOAHOro KOHBEKTOPA, NpeAcTaBneHHble B HACTOSALWEN Tabnuue, yaBanBatoT-
CS1.

4.5. 3Ha4YeHna xapakTepuctuk conpotmeneHmna S,y (Npn Mq,=0,1 Kr/c) KoHBEKTO-
poOB cpeaHeun rmyounHbl «YHuBepcan Th-C» npu HOpMaTuBHBLIX YCNOBUAX NpuseAeHb! B
Tadn. 4.2. Xapakrepucruka conpoTueneHus npoxogHoro KOHBeKTopa AaHa ansa oaHoro
Xxona no TennoHocuTento, 00beAUHALErO ABe TPpyDObl C MOMOLBLIO ABYX KOMMEKTOPOB
kopobuaToro tuna. [lpy KOMNOHOBKE C KOHLUEBBLIM KOHBEKTOPOM IMapaBfiIN4ECKUE Xa-
pPaKTepPUCTUKN NPOXOAHOro KOHBEKTOPA yABanBaroTCA.

4.6. nppasnuyeckmne xapakTepucTukn yanos oqHOTPYDOHbLIX CUCTEM OTONMNEeHNA C
kOoHBekTopamMun «CaHtexnpom ABTo» N «CaHTexnpom ABTo-C» onpeaenstoTca B OCHOB-
HOM TUAPaBINYECKMM CONPOTUBNEHWEM YINMOBbLIX TEPMOCTATOB, KOHCTPYKTUBHLIM WUC-
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NOMHEHWEM WX BCTPavBaHWA B HaArpesarterbHbIA 3NEMEHT, a TakkKe AMaMeTpoM U Kade-
CTBOM UCMONHEHUA 3aMbiKatoLLLEero y4acTka.

OAQ «CaHTexnpomMm» NCNonb3yeT B HACTOsSLWEeE BpeMs, Kak npasunno, poboTmnau-
poBaHHy0 TexHonoruw (PT) yCcTaHOBKKM TepMmocTaTa, KoTopas npegycmarpuBaeT MoOH-
Ta)X YrnoBoro TepmocTaTa BMECTO MONOBUHbLI BbIPE3aHHOIO nepen aTUM Kanada Ha-
rpeBartenbHOro anemMeHTa.

PaHee ncnons3oBarnca TepmMocTaT C YrofibHUKOM (TY), KOTOPbIV NPUCOEaNHANCS
Ha HakuaHbIX ramkax K gonadHuam, HakaTbiBaeMblM Ha KOHUax TpyO HarpesaTenbHOro
3nNemMeHTa. -

[TockonNbKy B paage cnyyaes (Hanpymep, npu npeBbilLeHnn NoTpebHOCTK B aBTO-
MaTU3NPOBAHHBIX KOHBEKTOPAxX MOLWLHOCTU PODOTUIUPOBAHHOIO y4yacTka) MWCNOMb3YHOT
oba TEXHONOrMYECKUX pexnma, B Tadbn. 4.3 npnBOAATCA rmapaBnuveckme Xxapakrepu-
CTVKN KOHBEKTOPHBLIX y3n0B npu cOopke no TexHonorun (PT) n (TY).

[daHHble Tabn. 4.3 xapakTepuayoT rugpasnmyeckme nokasaresns Bcex TUnopas-
MEPOB KOHBEKTOPOB M npeacrtasneHbl npu pacxoge soabl B ctoske 0,1 kr/c (360 kr/v),
noaBoAKax ycnosHbiM guametpom 20 MM, 3aMbiKarowlemM ydacTKe YCOBHbIM guamMeT-
poM 15 MM n yctaHoske TepmocTtarta PT[-1, HAaCTpOeHHOro Ha pexunm 2K.

[ uapaBnnYeckme XapakTepucTUKn y3noB U KOIMDMPULIMEHTL! 3aTeKaHus npy UC-
NOMNb30BaAHMU 3TUX TEPMOCTATOB NPAaKTUYECKN HE 3aBUCHAT OT ANUHLI KOHBEKTOPOB (OT
0,5 no 5 Mm). Bce npeacraeneHHbie nokasatenn nonydyeHbl OO0 «Butatepm» Ha OCHO-
BE 3KCMEPUMEHTAanNbHbIX UCCNeaoBaHUN, NPOBEAEHHBIX B nadbopaTtopun OTONUTENbHbIX
npnoopos HNNcaHTexHukn. CoeguHeHmne natpybkoB KOHBEKTOpPA C 3aMblKarOWnM y4a-
CTKOM BbINOMHANOCL, KaK yKa3biBANOCb, MO XECTKO KOHTPOIMPYEMOW TEXHONOMNW,
npeagnoxeHHon un ocyuwecrenaemon OAO «CaHtexnpom». pu OTKNOHEHUU OT 3ITOW
TEXHONOrMK (HanpuMep, Npu CeBapke Ha 00bekTe) BO3MOXHO 3aMeTHOe yBennyeHwue
rmppaBnM4eckoro ConpoTuBNeHNs yana B LUenom v nsSMeHeHne 3Ha4YeHns KO3 PULINEH-
Ta 3aTekaHus.

4.7. Tpn ncnonb3oBaHnMM NPOXOAHLIX W YrAOBbIX TEPMOCTATOB KOIPMPULNEHT CO-
NPOTUBIEHNA Y3N0oB OAHOTPYDHLIX CUCTEM OTONNEHUSA N KOIDPULIMEHT 3aTeKaHus on-
PEASNATCA NO U3BECTHOU MeToaunke [9].

4.8. Ha puc. 4.1 npeacraBneHbl xapakTepucTuky yrnoBblx TepmocTtaTtos PT/]-2
3A0 «daHdoce» ana ABYXTPYOHbLIX CUCTEM OTONMEHUA, KOTOPLIE ONpeaAenatoT rnapas-
INYECKME nokasaTennm BCTPOEHHbIX TEePMOCTaToB, WUCNONb30OBAHHbLIX B KOHBEKTOpPAaX
«CaHrexnpom AeTto» N «Cantexnpom AsTo-C». Ha aton amarpamme HaknoHHbLIE NNHUN
XapakTepusyrT ruapasnuyeckmne xapakTepucTuki TEPMOCTaTOB B peXmme HaCTPOUKU
Ha 2K (2°C) npu pasnnyHbIX yPOBHAX NpeaBapuUTENbHON MOHTaXXHOW HAaCTPONKN.

HacTtpouka Ha pexum 2K o3HayaeT, 4To TepmocTaT YacTUYHO NPUOTKPLIT, YTO
coorBeTcTBYET Ana TepmoctatoB 3A0 «/laHpocC» C rasaokoHAEHCATHbIMU AaTYNKaMW
OTKPbLITUIO WNuHAensa knanada Ha 0,56 MM, a ¢ XuakoctHbiMmn — Ha 0,46 mm. B cnyvae
NPEBbLILWEHNA 3a4aHHON TeMNepaTypbl BO3gyxa B oTanveaemMoM nomeleHun Ha 2K
(2°C) knanaH nepekpbiBaeT ABMXEHWE BOAbl B NOABOASALEM Tennonposoae. OTo 0b-
LHIENPUHATOE B €BPONENCKOWN NPakTUKE ycnoBue HaCTPOUKM TepMOCTaroB NO3BONAET
NnOTPEeoOUTEnNtO0 He TONbKO CHWXaTb TEMNepaTypy BO3Ayxa B NOMELWEeHUW, HO U NO ero
XenaHui eé noebilaTth (eCnu TepMocTaTudeckas ronoeka He MMeeT OorpaHnyuTens
Nno MakcmmanbHOW Temnepartype HacTpowukn). B page cnyyaeB senérca bonee TouHas
HacTponka Ha 1K (1°C), a nHorpa ponyckaetca HacTponka Ha 3K (3°C). OueBnaHo, Npu
NOSIHOCTBKO OTKPBLITOM KnanaHe rmapaBnuUYeckoe conpotueneHve tepmocrtara oyper
3aMEeTHO MEHbLLE.

OTMETUM, 4YTO TEPMOCTATbI MOHUKEHHOIO r’MapPaBMYeCcKoro ConpoTueneHna ans
OAHOTPYOHBIX CUCTEM OTOMMNEHUA HE NUMEKT MOHTaXHOW PErynUpOBKW, XapakTepHOW
ANA TepMOCTAaToB, nNpeaHasHadveHHbIX 4na AByXTPYOHbIX CUCTEM.
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[TYHKTUPHBIMU NMUHUAMKU HA pyuc. 4.1 NOKA3aHO, NPU KakUX pacxofax BOAb! 3KBU-
BaneHTHbIM ypoBeHb Wwyma TepmoctaTtoB PT/[-2 He pocturaeTt 25 vnmn 30 ab. OBbIyHO
3TOT ypOBeHb LlUyMa He NPEeBbIWAETCH, eCnu CKOPOCTb BOAbI B NOABOAKaAX He Bonee
0,6-0,8 m/c, a nepenag aasneHus Ha TepMocTaTte He npesbillaeT 2—-3 M BOA4.CT.

OTmeTUM ewé pas, 4To B crneumanbHbiX yrioBbix Tepmoctarax PTO-2 umeercs
BCTPOEHHbIN BO34yX00TBOAUMK. Kak ykasbiBanoch, Apyrme MOAMMUKALMN KOHBEKTOPOR
Taicke MOryT ObiTb OCHaLeHbl BO3yXOOTBOAYMKOM Ha BEpPXHEW noasofke (C yyéTom
1eBOro Unn npasoro NCNonHeHus) No cneynanbHOMy 3aKasy.
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Puc. 4.1. ngpaenuyeckue xapakrepuctukn tepmocratos PT/[]-2
dupmbl «anpoce» ana ABYXTPYDOHbIX cucTtem oTonneHus

4.9. [napaBnuyeckmne xapakrepucTuKn YKasaHHbIX KOHBEKTOPOB MPU pacxonax
TennoHocuTena MeHbwunx 0,025 kr/c (90 kr/v) Bo3pacTalT B cpegHeM Ha 25%.

4 10. Tipn ncnonb3oBaHun aHTUPU3a NpMBEEHHbIE BbILLE TMApaBNNYEcKkmne Xa-
PaKTepuCTuUKN crneayet ysenvumeath B cpeaHemM Ha 20%, a Nnpon3BoaUTENbHOCTL Ha-
coca B cpegHeM Ha 50 %.

4.11. 3Ha4YeHUs yaenbHbIX CKOPOCTHbIX AABNEHUA WU NPUBEAEHHBLIX KO3(hdurLU-
eHTOB rnMapasBiIM4ECKOro TpeHUs ANA CTanbHbIX TENNONpPOBOAOB CUCTEM OTOMNEHUSN
NPUHUMAKOTCA NO NpunoxeHuto 1. [ ngpaBnnyeckme xapakrepuctukn MeOHbIX TEenso-
NPOBOAOB NpuUBEAEHbI B NPUSTOXEHUUN 2.

4.12. Tnppasnuyeckne xapakrepucTuki KOMOUHWUPOBaHHBIX NONUMPONUNEHOBLIX
TPpyO THMNa «dy3motepm LUTabu» 1 mMetannononumepHbix TPYO «Kutek» mmerorca B
Q00 «Butatepm», a tawke B O00 «MexpernoHanbHaa komnanua» [ten. (095) 105-
05-66] n B Toproeom gome «leHta-Mocksa» [Ten. (095) 780-50-55]. [daHHble no Tpy-
6bam Tna «®y3notepm WTadbun» npuBeaeHsl Tarke B TP 125-02.

4.13. 3HadYeHna KO3IPPUUNEHTOB MECTHOTO COMPOTUBNEHUS KOHCTPYKTUBHbIX
3MTEMEeHTOB CUCTEM BOASAHOrO OTONMEeHUA NpuUHUMAarTCA rNo « CnpaBOYHUKY NPOEKTU-
poBLUmKa», 4.1 «OTonneHune» [9].



Tabnuua 4.1. NapaBnNnYeckne xapakTepucTUuKU KOHBEKTOPOB
mManoun rnyounbl «YHmsepcan Tb» npu nogsoakax d,=20 mm
U pacxope tennoHocurens yepe3 npnoop 0,1 kr/c

XapakTepucTuka conpoTuBneHUN
S, 10, Na/(kr/c)?

Tuvn koHBekTOpa
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Tabnvua 4.2. [vapaBnmM4yeckne xapakTepuCTUKM KOHBEKTOPOB
cpeaHeun rnyouHbl «YHusepcan Tb-C» npu nogsoagkax d,=20 mm
U pacxoge tennoHocutens yepes npnoop 0,1 kr/c

XapakTepucTuka conpoTuBneHns
S.. 10%  Na/(kr/c)?

Twvin KOHBEKTOpa

Tabnuua 4.3. YcpeaAHEHHbIE ruapaBnuUyeckue XapakTepucTUKU Y3NnoB
OOHOTPYOHbLIX cUcTeM otonneHust C KousekTopamu «CaHrexnpom ABTo»
n «Cantexnpom ABTo-C» npu pasnUuHbIX BapuaHTax TexHOMoruwm
BCTpauBaHusa tepmocTtara PTO-1.

[1py TexHONOrMn yCTaHoBKU TepMocTaTa

Twvn po6oTusnposaHHon (PT) c yronbHukom (TY)
KOHBEKTOpPa S S.
et | O | ¢ | g | O
73 | 30076 | 025 | 75 | 30000 | 02
«Cantexnpom AsTto-C» | 7,4 30488 | 024 | 755 | 31106 | 0,195
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5. TEMJIOBOU PACYET

5.1. TennoBon pacyéT nNpoBOAUTCA MO CYLLECTBYKOLIMM MEeToAMKaAM C NPUMeEHEe-
HUEM OCHOBHbLIX PacCY€THbIX 3aBUCUMOCTEWN, U3NOXEHHbLIX B CreyuvansHOW CnpaBO4YHO-
MHPOPMAaLMOHHOWN nuTepaType, C YY4eTOM AaHHbIX, NPUBEAEHHbIX B HACTOALLUX PEKO-
MeHAauunsx.

5.2. CornacHo 1adtn. 1 npunoxenunsa 12 CHwull 2.04.05-91% [/] npn HaxoxpeHUn
obwero pacxopa BoAbl B CUCTEME OTONNEHUNA €€ pacxon, onpenenéHHbIn Ncxoast n3
o0LWKX TENNONOTEPL 34aHUA, YBENMMYMBAETCH NPONopUMOHanbHO NonpaBoYHbIM KO3d-

duumeHTam, OANH U3 KOTOPbIX 1 3aBUCUT OT HOMEHKNAaTYPHOro Luara KOHBEeKTopa v pa-

BeH 1,025, a BTOpou — 3, — OT 40NN YBENUYEHNSA TEMNOMOTEPL Yepe3 3aKOHBEKTOPHbLIN
ydacTtok, pasHbin 1,02 ana koHBekTopos manou rnyouHbl 1 1,015 ana KOHBEKTOPOB
cpenHen rnyoOuHb.

YBenmyeHue TennonoTePb Yepes 3akOHBEKTOPHbIE YYaCTKM HAPYXXHbIX orpaxie-
HUN He TpebyeT yBennyeHuns nnowaamn rennonepesaroLlen noBepxHoCTU U, COOTBETCT-
BEHHO, HOPMAaTWUBHOIO TEMMNOBOro NoToKa npu Noadbope KOHBEKTopa, NOCKOMbKY Tenno-
BOWU MNOTOK OT Npmbopa BO3pacTaeT NpakTUYEeCKn BO CTONbKO Xe pas, BO CKOMbKO BO3-
pacTarT TennonoTepu.

[Mpn BBEAEHUN NONPABOYHBLIX KO3 PUUMEHTOB 31 1 32 HA OOWKK pacxon Tenno-
HOCUTENA B CUCTEME OTOMMEHUA pacdyéT BeféTca cornacHo npunoxeHunto 12 CHwul
2.04.05-91* x0T B NepBOM NPUDAMKEHUN MOXHO HE YuUTbIBATb AOMNOSTHUTENbHbLIA
pPACcXo4 TennoOHOCUTENS NO CTOSAKaM UK BETBAM K KOHBEKTOpaM, nonaras, YTo ¢ 4onyc-
TUMOWN ANA NPaKTUYECKUX PacYETOB MNOrpeLlHOCTLIO yBEennyeHne pacxopga no BCeM
CTOsiKam (BETBAM) NPONOPLUMOHANBHO UX Harpy3kam.

5.3. UcnbiTanunsa koHBekTopoB «YHuBepcan Tb» n «Ynusepcan Th-C» ¢ uensio
onpeaeneHns 3aBUCMMOCTM TEMNOBOIro NOTOKa OT pacxoaa BoAb! Yepel TpyoOkn Harpe-
BaTtenbHoro anemeHTta, nposeaéHHble J1.M.Kauem (HWWcanTexHukn), B.UN.CacuHbim
(HUWNcanTtexnunkn, OO0 «Butatepm») un KO.N.Casenkoseim (BHUAWI'C) nokasanu, 4to
3Ta 3aBUCUMOCTb B NOrapudMmUUECKNX KoopanHarTax npeacraBngeT He NpaMyro, a no-
MaHyto NUHUKO. K TOMY e NOrpewHOCTb UCNbITaHU NPU HU3KNUX pacxopax TenfoHOCKU-
Tens (MeHee 36 Kr/4) Obifia BeCbMa BeENMKa U3-3a CNOXHOCTK onpeaeneHmna 3HauyeHnn
Manbix pacxoaos Boabl. [Moatomy M.M.I'pyasnHckum (MHUT 311) B nabopaTtopun oTo-
nuTenbHbIX npubdopos HUWcaHTexHukn Obina npoBeaeHa C TEXHUYECKOU MOMOLLbO
3A0 «[andoce» (B.J1.'paHoBCcKkun) cepmnsa NOCTaAHOBOYHbLIX UCMbITaHUX Ha Da3se npepa-
CTaBUTENbLHOrO TUNopasmMmepa kKoHBekTopa «YHusepcan Tb» KCK20-0,918 K, opueHTu-
pOBaHHaAA B OCHOBHOM Ha OUEHKY 3P eKTUBHOCTU paboThl 3TUX KOHBEKTOPOB MNpun Ma-
nbiX pacxoaax soabl (Ao 20 kr/d). B panbHeuwem 3t ucnbiTaHnsa ObiniA NPOOMKEHb! B
TennotexHuyeckon ucnbiTatensHon nabopatopun B r. bepnuHe (ap.-nHxk. MapTumH
KoHuenemaH, Xapaneg [nosaukm un Xopct Mok) M.M.IpyasmHckum (MHUUTOI),
B.1.I' paHoecknm (3A0O «aHdpocc») n B.U.CacnHeim (OO0 «Butatepm»), npyv KOTOPbIX
pacxoq TENOHOCUTENA, onpeaenaswymmca ¢ NoMoLLBH pacxogomepa oupMbl «daH-
doccC», ObIN CHWKEH A0 S Kr/4. 9T nCcneaoBaHusa nokasarnm, YTo TeNNOBOW NOTOK KOH-
BEKTOPOB «YHuBepcan Tb» npu manbix pacxogax Boabl CHUXKAETCH B 3aMETHO MEHb-
wen mepe, YyemMm npeanonaranocb paHee. O0o0OLWEeHKne pe3ynbTaToB WUCNbITAHUW BCEX
NepeYnCcneHHbIX Bbillie aBTOPOB MNO3BONAET, BNpeAb A0 YTOYHEHUA, NPUHATL npepna-
raéMble HMXKE 3aBUCMMOCTM TEnnoBOro NOTOKa OT TEMMepaTypHOro Hanopa, pacxoaa
TennoHocuTensl, DapoMETPUYECKOro AaBNEHUS N CXEMb! ABWKEHUS TENOHOCUTENS B
npenenax ero pacxoga ot S 0 540 kr/u.

5.4. C y4€TOM 3ameyaHnn B n. 5.3 paHee pekomeHaoBaHHaa dopmyna [1] an4
onpeaeneHna TennoBoro notoka Q, BT, npu pasnuyHbiXx ycnoBMUAX akcnnayaTtaunm KOH-
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BEKTOPOB, OTNUYHbLIX OT HOPManbHbIX (HOPMUPOBAHHBLIX), MPU pacxoae TennoHocuTens
B npeaenax 0,00417-0,15 kr/c (15-540 kr/4) npnobpeTaeT cneayroLwmm BUA;:

Q = Qu (0170)'° ¢ (Mp/0,1)™ b W1 = Quy" ¢1°92'b W1 =
=Koy 70F @102 b | (5.1)

rae Quy - HOMUHAamMbHBIA TEMMOBOW NOTOK KOHBEKTOPA NPV HOPMAaIbHbIX YCMNOBUSX, NpU-

HUMaeMbIU COorfiacHo TabnU4HbLIM AaHHBIM, NPUBEAEHHBLIM B pasaene 2, Bt ;
© - dakTnyeckun TemnepartypHbii Hanop, °C, onpeaensemMbsiv No dopmyne

B =

tu + tx At n
oty =ty - i

> > th (5.2)
3J€ecCb

ty N tx - COOTBETCTBEHHO HayanbHas U KoHeYHasa TemMnepatypbl TennoHocuTens (Ha
BXO4E W BblXxOo4e) B oTonuTensHom npudope, °C;

th - pacyeTHas Temneparypa noMeLleHus, NPUHMMaeMan paBHON PacYéTHOW TeMne-
paType BO3Ayxa B oTanimsaemMoM nomewieHnm ts, "C;

Atn, - nepenag Temnepatyp TennoHOCUTens MeXAY BXOAOM U BbIXOLOM OTOMU-
TenbHoro npubopa, °C;

70 - HOpMUpOBaHHbLIV TEMMNEPATYPHbIN Harop, °C:

C - nonpaBOYHbIK KOIDDPUUNEHT, C NMOMOLLLIO KOTOPOro YYMUTLIBAETCA BIUSHUE
CXEeMbi ABWKEHUSA TENNOHOCUTENA Ha TENNOBOU NOTOK U KO PULIMEHT Tennonepesaym
npubopa Npu HOPMUPOBAHHBLIX TEMMEPATYPHOM HaNope, pacxoae TennoHOCUTENS U
atMocepHOM  AasneHun (ANs BCeX MOANMUKALIMM KOHBEKTOPOB MPUMHUMAETCAa no
Tabn. 5.1);

Mnpp - akTuyeckuy MacCHbIU pacxog TenNOoHOCUTENS Yepes OTOMUTENbHbLIU MPU-

oop, Kr/c;

0,1 - HOPMUPOBAHHLIN MACCHbIU Pacxoj TernnoHOCUTENs 4Yepe3 OTONUTENbHLIN
npndop, Kr/c ;
m - 3MMNUPUYECKUN NoKasaTenb CTEeNneHU Npu OTHOCUTENbHOM pacxofe TennoHO-

cutensa (npuHumaeTca no tadn. 5.1);
b - 6e3pa3mepHbi MoONPaBOYHbIN KOIPMULINEHT HaA pacHETHOE aTMOCcdepHOe aas-
neHue (NpUHMMaeTCcs yCpeaHEHHO ANA BCeX KOHBEKTOPOB no Ttabn. 5.2),

Y, - 6e3pa3mepHbit KOIPPUUMEHT, C MOMOLLBLIO KOTOPOro YYUTbIBAETCA YMEHbLUE-
HUE TennoBOro NOTOKa NPU OBMXEHUU TEnnOHOCUTENSA MO CXEMe «CHU3Y-BBEPX» MO

CpaBHEHUIO C HOPMNUPOBAHHOU CXEMOU ABWKEHUA «cBepxy-BHU3» (W1=1-0,002At,;).
[lpn nepenane Temnepartyp B HarpeBaTeNbHOM 3M1EMEHTE KOHBEKTOpa MEHbLUEM

5°C ¥4 MOXHO NPUHUMAaTb PaBHbIM 1;

@) - De3pasmMepHbI NonpaBoYHbIN KOIPMULIMEHT, C MOMOLLBIO KOTOPOro y4nuThiBAET-
CA M3MEHEeHWEe TEernoBoro rnoToka OTONUTENbHbIX NPUOOPOB NMPU OTNNYUN PACYETHOro
TeMnepaTypHOro Hanopa oT HopManbHOro ( NpUHUMaeTca no Tadbn.5.3);

92 = ¢ (M,/0,1)" - DeapasmepHbIn NONPaBOYHbIM KOIPDMULNEHT, C NOMOLLLIO KOTO-
POro y4uTbIBAETCA WU3MEHEHWE TEMMOBOro noToka OTOMUTENbHOro NpuUodopa npu OTNK-
YW pacYETHOro MacCHOro pacxoja TennoHocuTensa oT HopmMarnbHOro (NMpUHUMAaeTCs No
Tabn.5.4).

Kuy - KO3OPUUMEHT Tennonepeaadm KOHBEKTopa Npy HopMarbHbIX YCNoBUAX, onpe-
AengemMbiv No opmyrne

Ky = On - Bt/(m*-°C) | (5.3)

F-70
F - nnowanb HapyKHOU TennooTharowen NoBepXHOCTU KOHBEKTOpa, MNpuHUMae-
maanoTtTatn. 2.4, 27 29n212
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5.4. KoahbduumeHT Tennonepepaun koneektopa K, BT/(M*°C), npu ycnosusx,
OTNNYHBIX OT HOpManbHbIX, U pacxoae TennoHocutTens B npeaenax 15-540 kr/4 onpe-
AENnAeTcs No opmMyne

K = Ky (0/70)°% ¢ (Mpp/0,1)™ bWy = Kuy (©/70)%° 2 b ¥, (5.4)

5.5. lNpn pacxopax TennoHocutena My, MeHbLnx 0,00417 kr/c (15 kr/d), Tenno-
Bbl€ PACcYE€Tbl PEKOMEHAYETCS BECTU NO hopMyne:

Q =0,91 Qu  (©/70)"° (M,/0,00417)°°% b ¥, , kBT (5.5)

5.6. Ilpu onpepenerHnn akTu4eckon TeNNOOTAaYN OT NPOXOAHbIX KOHBEKTOPOB
crnefyeT yuYuTbiBaTbh peanbHyr CKOPOCTb BOAb! B TpyDax HarpeBaTenbHbIX 3NEMEHTOB.
B 4aCcTHOCTU, B KOHBEKTOpax cpeaHen rnybuHbl HeoOXoa4nmMo nNpuHUMaTL NpU onpege-
NeHun TennooTAauYn YMEHbLUEHHbIW BABOE pacxon TEnnoOHOCUTENS no Kaxaown Tpyode,
T.K. B 3TUX MOQUMDUKALUUNAX KOHBEKTOpa TENNOHOCUTENb ABWXETCHA NOo napaninesbHbIM
TpyDaM B KaXAOM Spyce HarpeBaTesribHOro 3nemMeHTa (TensioBOU MOTOK CHWKAETCH B
cpepHem Ha S%).

5.7. B ogHOTPYOHbIX cucTemMax OTOMNEHUS, OCHALLEHHbLIX KOHBEKTOpamMwu C Tep-
MocTaramm, HeodxoaAnMO yunTbIBaTh pakTUUECKNne pacxoq BOAb! M €€ Temneparypy B
npubope, o4eBNOHO MEHbLLME, YEM Y BOAbI B NPOTOYHbLIX KOHBEKTOpax. PacyéTt B aTOM

crydyae BefeTcsa No n3BeCTHbIM MmeTtoaukam [8] Ha ocHoBe onpeaeneHna KoadpuuneH-
Ta 3aTekaHna NpU HacTPoOUKe TepMmocTarta Ha pexnm 2K.

5.8. Ilpn ncnonb3oBaHn B Ka4ecTtBe TENNOHOCUTENA Napa HWM3KOro naBneHWuA
TeNNoBblE XapakTeEPUCTUKN KOHBEKTOPOB «YHuBepcan Tbhb» un «YHueepcan Th-C» mMox-
HO NpUHUMaTb B cpeaHeM Ha 8% Bblwe 3HaYeHWn, onpenenéHHbIX Npu HopManbHbIX
yCNoBUAX ANA TENNOHOCUTENS BOAbI.

5.9. llpn ncnonb3oBaHUM aHTUdpPU3a B CUCTEMAX OTOMNEHUS C KOHBEKTOpamu
«YHusepcan Tb» u unx moandpukaumamm cpegHen rnydbuHbl TennoBble nokKasaTenu,
BripeAb A0 YTOYHEHUA, MOXHO npuHuMaTtb ymeHbuweHHbiMn Ha 10% no cpaBHeHWtO C
npuBeaéHHbIMX A4NA TENNOHOCUTENA BOAbLI (NONpasoYHbIn KO3 PuumeHT Ha Q,y paseH
0,9). OTmeTUM, 4TO aHTUPPU3 B CUCTEMAX OTONNEHUA C TEPMOCTAaTaMm MOXHO WUC-
NoSib30BaTb TONBKO NOCMe CornacoBaHuUa C Npou3BOANTENSMUN TEPMOCTATOB C LEeNbio
HeAONYyLWeHNA YXYALWeHNa UX 3KCnnyaTaunoHHbIX nokasaTeneu.

Tabnuua 5.1. 3HaueHuns koappuumeHTa ¢ n nokasartens
CTeneHw m npu pasnNUyHbiX pacxogax TennoHocuTens

[lpepnensi pacxopa
TennoHocutensa M.
Kr/c Kr/Y

0,0261-0,15 94-540
0,00417-0,0261 15-94
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Tabnuua 5.2. MNonpaBo4Hbin KO3IPDULMNEHT b, C NOMOLLIO KOTOPOro
yunThiBaeTcs BNusiHUe pacuéTHoro atmocdepHoro AaBneHus Bo3ayxa

Ha TenNnNnoBOW NOTOK KOHBEKTOpa

OT. CT m 700 | 710 | 720 | 730 | 740

H
Qo
o
H
N
\l
(o,
~J
l
H
Q0
\J
I
-
-
-

-\l
o)
-

S
s

O
O
o
~J
o
O
On
N
O
©
o)
—
O
O
),
Q0
O
O
\J
On
O
<o,
Q0
)
O
O
O
N

.

S |2
— N

S | w

W
e
-
c—
Ol

Tabnuua 5.3. 3HauyeHusi nonpaBoO4YHOro KoapPpuumeHTa @1

0,547 1,075
0,579 1,113
0,612 1,151
0,646 80 1,189
0,679 1,228
0,714 1,267
0,748 8 1,307
0,783 1,346
80 0,818 %0 1,386
0,854 1,426
1,467
66 0,926 9% 1,508
68 0,963 98 1,549
1,037 1,631

Tabnuua 5.4. 3HayeHnA NONPaBOYHOro Ko3agppuumueHTa @2

Mnp Mnp
~oo013s | 5 | 05
006 | 216 | 0065 _
252
o0 | 3
450
124 540

lTpumeydarnue: npy M,,, MeHbLumx 0,00417 kr/c (15 kr/v), ¢, = 0,91 (an/0,00417)o.33
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6. MPUMEP PACYETA 3TAXECTOAKA OOHOTPYBHOW
CUCTEMbI BOAAHOIO OTOMNEHUA C KOHBEKTOPOM
«YHUBEPCAN Thb»

TpebyeTca onpeaenmuTe TUMOPasmep OTKPLITO yCcTaHaBnNMBaemMoro HacCTeHHOro
KOHBEKTOpA C KOXYXOM TUna «YHuBepcan Tbhb» manon rnybuHbl. KOHBEKTOP yCTaHaBNu-
BaeTCA B XXWNOM MOMELLEHUN BEPXHEro 3TaXa 34aHuA Ha HapyXXHOW cTeHe 0e3 HULWW
noA NOJOKOHHUKOM M NPUCOeANHRARETCH K OAHOTPYOHOMY NPOTOYHOMY CTOSIKY YCNOBHbLIM
avametpomMm 20 MM CUCTEMBI BOAAHOrO OTOMNNEHUS C BEPXHEW pa3BOAKOW noaaroulent
maructpanu. TemnepaTypa B nogatoLwlen maructpanu (t.) npuHmumaetcs pasHon 105°C,

pacyYé€THbIN nepenag Temnepartyp no crosky (Ate;) 35°C, TemnepaTtypa Bo3ayxa B oTan-
nueaemMom nometleHun (tg) 20°C, atmocdepHoe gasnerHne 1013,3 rla, M= 0,083 kr/c.
Bona B noparoLwen maructpann oxnaxgaeTca 40 paccmaTpuBaemoro croska Ha 2°C.
Obwas anvHa BEPTUKANbHO U rOpuU3OHTaNbHO pacrnonaraemMoix TpyO B noMeLLleHumn co-
ctaBnseT 3,5 M (Lpe=2,7 M, Lp=0,8 M). Tennonotepn noMeLeHnsa Npu pac4E€THbIX YC-
nosusax (Qnom) coctasnsatoT 1400 BT.

[locnenoBaTenbHOCTL TENNOBOro pacyéTa.
HavanbHas TemnepaTtypa TENNOHOCUTENS Ha BXOAE B PACCUYMTLIBAEMbIN ITaXe-

cTosK (ty) onpeagenseTca no odwen popmyrne

o otz Zm o
¢c M_

rae XQnom — CyMMapHble TENNONOTEPU NOMELLEHUI, PACMNONOXEHHbLIX NO X0AY TENNOHO-
CUTENS 10 paccMaTpuBaemMoro artaxecroska (npubopa), BT.

[lpoBOAA pacCyET B AaHHOM NpuUmMepe ANa NepBoro no xoay rennoHocuTena aTta-
wectogka (ZQnow=0), nonyyaemt, =t.—-2=105-2=103°C.

CpeaHlo TeMNepaTypy BOAbl B KOHBEKTOPE B MPOTOYHBLIX CUCTEMAX OTOMNNEHUS
LenecoodbpasHo onpeaenaTb No opmyne

(6.1)

H

t =1 -05AL =1~ 25 o o3 05100 0q 501 10009°C  (6.2)
P oM. 4186.8- 0,083
Torga O¢ =tep-ts = 100,99 - 20=80,99 °C . (6.3)

Onpepensas tep nexoaa u3 Qnom, @ He U3 Tennootgaun npmbopa Qnp, HECKONBLKO

3aHmKaeMm Oq U B pganbHEeUemM He3HaunTeNnbHO yBennumsaem tpebyembii Tennosown
NOTOK KOHBEKTOPA C YH4ETOM HEKOTOPOro 3aHMKEHUS TENNOOTAauM TPyDO.

Tak kak akTnyeckme TemneparypHbivi Hanop O M pacxos TennoHocutTena M,
cosnagaromn npyu OfHOCTOPOHHEM NPUCOEAUHEHUUN KOHBEKTOPpa C Mg, OTNWYHbLI OT

HOPMMPOBAaHHbLIX, BBOAUM Oe3pasMepHble NonpaBoyHble KO UUMEHTBI ¢©1 N @2 (K3
Tabn. 5.3un 54) ¢, = 1,208, ¢, =0,987 .

TennoBon notok Npudopa B pacye€THbIx ycnoBusx (Qnp,) onpenenseTrca rno us-
BECTHOW popMmyne

0= Q

= np < NOM Qmp.n !

rae  Qnom — TENNOMNOTEPU MOMELLEHNA NPK PacHETHLIX yCrnoBumsXx, BT,
Q+p.n — NONE3HBIM TENNOBOW NOTOK OT TENNONPOBOAOB (TpyD), BT.

(6.4)

[lones3HbIn TENNOBOW NOTOK OT TENNONPOBOAOB MPUHMMAETCA OObIYHO PaBHLIM
90% oT1 obuwen TennooTaaun TpyO Npu nNpoknagke ux y HapyXHbIX CTeH U AO0CTUraeT
100% npun pacnonoXXeHmm CTOSKOB Y BHYTPEHHUX Neperopook.
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B HacToswem npumepe npuHuMmaeMm Qmpn = 0,9Qqp
rae  Qrp =Qrp.s Ltps + Qrpr Lrpr
Qrpe U Qrpr — TENNOBbLIE MOTOKN 1 M OTKPbLITO NPONOXKEHHbLIX COOTBETCTBEHHO BEPTU-
KanbHbIX U FOPU3OHTanNbHbIX rNagknx Tpyd, onpenensemMbie NO NPUNOXeHuo 3 (ANnS
Qrp.r.- C YYETOM NPUMEHAHUA K 3TOMY MPUNOXEHUI0), BT/M;
Lipe U Lipr— OOWAA ANnHaA COOTBETCTBEHHO BEPTUKANbHBLIX U FOPU3CHTarbHbLIX TENO-
NPOBOAOB, M.

Q;;]ﬂ — QHOM - Omg(I—Tp.B-QTp.B + LTp.F-qu.B-1,28) -

= 1400 -0,9(2,7.86,6 + 0,8.86,6.1,28) = 1400 - 290 = 1110 BT..
B AaHHOM npumepe TennoBow NoToK OT TPyO (Grp) OnpeAenéH npu Temneparyp-
HOM Hanope ®¢= 80,99 °C.
OnpepenaeM TpedbyemMbi TENNOBOU NOTOK nNpmnbopa, npuBeaE&HHbIM K HOPMUPO-

BaHHbIM ycnosusam, (),”, No popmyne

pacy

, 11
Q:; - __=Zmw = _____1_9_______ = 031 BT _ (6.5)
Y- ¢ o, b 1-1,208-0,987-1

cxoas M3 NnonyvyeHHoro 3HavexHus (J,, npuHuMaemM tunopasmMep KOHBeKTopa C

Onvxkanwum 3HaveHuem Quy no Tadbn. 2.2 : KCK20-0,918 K.
PacxoxgeHue mexay TpedbyembiM TennoBbIM NOTOKOM KOHBekTopa (0™ ) n Ten-

- ﬂ'p

110BbIM NOTOKOM KOHBEKTOPA, NPUHATOrO K yctaHoBke (Quy), AonycKaeTca B Npegenax. B
CTOPOHY yYMEHbLLeHnA — A0 5%, HO He Donee 4Yem Ha 60 BT (npyn HOpMUPOBaHHbBIX YC-
NoBUSIX), B CTOPOHY yBENUYEHUA — A0 Dnmnxauwero tunopasmepa.

HeBaska npwn nopbope npubopa onpenensercs no dopmyne

o, - 02) . 0] 100=-14%. (6.6)

[TockonbKy HeBA3Ka He npeBblwaeT 5% nnu 60 BT, okoHYaTesnibHO NPUMHUMAEM K
yctaHoBke konsekTop KCK20-0,918 K

Ecnu 3anac no tennosomy noToky npesbiwaeTt 10%, npu pacyére pekomeHayeT-
CS YUNTLIBATE PAKTUYECKOE CHKEHUE TeMnepaTypbl BOAbI nepes NoCTynneHnemM B No-
cnepyrowmmn KOHBEKTOP.
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7. YKASAHUA MO MOHTAXY CTAJIbHbLIX HACTEHHDbIX
KOHBEKTOPOB C KOXYXOM, U3TrOTOBNAEMbIX OAO
«CAHTEXINTPOM» W OCHOBHbIE TPEBOBAHUA
KX QKCIJTYATALUN

7.1. MoHTaX KOHBEKTOPOB npou3soauTcsa cornacHo Ttpebosanmam CHul
3.05.08-85 «BHyTpeHHUe caHuTapHo-TexHu4eckune cuctembl» [10], HacToawmx peko-
MeHaauun, a Tarkke pekomeHgaumm [11] u[12] .

7.2. B Tabnuuyax sBToporo pasaena HacTOALUX pekoOMeHaaunn Hapagy ¢ OCHOB-
HbIMU TEXHUYECKUMU XapaKTEPUCTUKaMKU KOHBEKTOPOB yKa3aHbl MOHTa&XHble HOMEpa C
Lenbo obneryeHns KOMMNekraumm KoXyxa COOTBETCTBYIOLLUMM HarpesaTtenbHbIM 3ne-
MEHTOM Mpu MOHTaXe. MOHTaXXHbIM HOMEP YKa3aH Ha 3TUKEeTKax, HakneeHHbIX Ha Ha-
PY>XHYHO CTOPOHY KpanHen nnacTuHbl HarpeBaTenbHOro 3MEeMEHTa U Ha BHYTPEHHIOH
CTOPOHY KOXyXa.

7.3. KaKk ykasblBanocCb, KOHBEKTOPbLI NOCTaBNAKTCA OKpalleHHbIMU, C HarpeBa-
TeNbHbIMWU 31IEMEHTaMUN U KPOHLWITENHaMN, ODEPHYTLIMM YNakoBOYHOWM Bymaron mn Bno-
XXEHHLIMU B KOXYX. BeCb KOHBEKTOP ynakosaH B ynakoBOYHYH Oymary u obesizaH yna-
KOBOYHOWN NEHTOW.

TepmocTaTnyeckme anemeHTb! (roNoBKK) TEPMOCTATOB, KOTOPLIMU 0DOPpYAYHOTCS
koHBeKTOpbl «CaHTtexnpom ABTo» U «CaHtexnpom ABTO-C», npuodbpeTaroTca 3akasun-
koM otaensHo B OAO «CaHTexnpomMy», y U3arotToBuTeNEN TEPMOCTATOB UMK Y AUNEPOB.

7.4. MOHTaX KOHBEKTOPOB NMPOU3BOAUTCA TONbKO Ha NOArOTOBIEHHbIE (OLUTYKa-
TYPEHHbLIE U OKPaLLUEHHbIE) NOBEPXHOCTU CTEH U TONBKO HA (PUPMEHHbLIE KPOHLLUTENHb!.
KOHCTPYKUMA KPOHLUTENHOB ODecneYmBaceT NNOTHOE NPUNEraHne KOXyxXoB K CTeHe Npu
NPaBuibHOW yCTaHOBKE nocneaHnx. INpn MOHTaxe KOHBEKTOPOB 3a30p MeXay CTEHOW M
TbiNMbHbIMW KPOMKaMK NNAacTUH HarpeBareNbHOro aneMeHTa He AOIMKEH npeBblwaTtbh 3
MM, 4YTO obecneumBaeTcs NCNONbL30BaHMEM (PUPMEHHbLIX KPOHLUTENHOB.

7.5. MoHTax 6a3oBbiXx MogndmKaumm KoHBeKTopoB «YHusepcan Th» n «YHusep-
can Tb-C», a Tawke koHBekTopoB «Cantexnpom AsTo» U «CaHTexnpom ABTo-C» HeEOD-
X04MMO MPOU3BOAUTL B CNEAYIOLLIEM NOPSAAKE:

- 0cBOOOAUTL HarpeBaTenbHbIN ANEMEHT C KPOHLUTENHAMUN OT YNaKOBKMW;

- pa3sMeTUTb MeCTa YCTaHOBKW KPOHLUTEWHOB cornacHo puc. 2.1-2.24 ¢ y4yéTom
PaCCTOSHUA MEeXAY KpoHLWTenHamu L4 cornacHo 1abn. 2.2, 2.3, 2.5, 26, 2.8, 2.10 n
2.11:

- YCTaHOBUTb KPOHLUTEMHblI Ha CTEHEe COrNacHO MOHTaXHOMY 4epTexy (npen-
cTaBnsaeTca npu HeobxXoaAMMOCTW 3aBOAOM);, KPOHWTEUHbI KPENATCA K OrpaKneHuto
(CTeHe) ardenamMmn nnu 3agenkon KpenéxHblx getanen LeMeHTHbIM pacTBOPOM (He A0-
NyCKaeTCA NPUCTpENKa KPOHLWTENHOB K CTEHE);

- HABECUTbL HA KPOHLUTEWUHbLI HarpepaTenbHbIN ANEMEHT;

- COeQVHUTL HarpeBaTernbHbIN 3NEMEHT Ha pe3bbe unn NocpeaCcTBOM CBAPKU C
NoABOAALLIMMU TENNOMPOBOAAMWN CUCTEMbI OTOMMNEHUS;

- HaKpbITb HarpesaTenbHbI 3NEMEHT ynakoBOYHbIM MaTepuanom W CHATb €ero
nocne OKOHYaHus OTAenoYHbIX padoT;

- CHSITb YNAKOBOYHYHO DyMary C KoXyxa;

- YCTAHOBUTb KOXYX KOHBEKTOpPa Ha KPOHWTEenHax;

- YCTAGHOBUTb TEPMOCTaTUYECKN anemMeHT (ToNbKOo Ans KoHBekTopoB «(aHTex-
npom ABTo» U «CaHtexnpom AsTO-C»).

7.6. lNpn MoHTaxe cneayer uilberatb HENpasuibHOW YCTAHOBKU KOHBEKTOpaAa
(pnc. 7.1):

- YCTaHOBKWM KPOHLUTEWMHOB HA HENOAFOTOBMNEHHYIO NMOBEPXHOCTL CTEHbI, T.K. NO-
cne ee owTtykatypmBaHua HEBO3MOXHO HAaBECUTb KOXYX;
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- HENPAaBWUITbHOW Pa3METKN MECT YCTaHOBKU KPOHLUTENHOB — CNOXHO NpaBuUnbHO

YCTaHOBUTb KOHBEKTOP;
- OTCTaBaHUA KOXyXa OT CTeHbl, Hanpumep, n3-3a HenpasBUITbHOro err'IJ'IEHI/IFI

KPOHLLUTEeWNHA, T.K. 3TO NPUBOAUT K CHWKEHUIO TENOBOIro NOTOKA,; |

- CMULLKOM HW3KOro pasMmelieHUs KOHBEeKTopa, T.K. Npu pacCTOsSHUU Mexay no-
JIOM N HU3OM KOoHBeKTopa, MeHbweM /0% rnybuHbl KOHBeEKTOpa, CHwKaetcs addek-
TUBHOCTb TenNoobMeHa u 3aTpyaHaeTcs yoopka rnos KOHBEKTOPOM;

- CNULLIKOM BbICOKOW YCTaHOBKW, T.K. NPV 3a3ope Mexay NONOM U HU3OM KOHBEK-
Topa, bonbwem 150-200 mMm, yBenudmnBaeTcs rpagueHT TemnepaTtyp Bo3ayxa no BbICO-
T€ NOMELLEHUS, OCODEHHO B HAXKHEWU €0 YacTu,

- CITULLKOM Marsioro pacCTosHUA MEXAY BEPXOM KOHBEKTOPAa U HU30M NOAOKOHHU-
ka (MeHee 70% rnybunHbl KOHBEKTOpA), T.K. NP 3TOM YMEHbLUAETCHA TENMNOBOW NOTOK
KOHBEKTOpPA;

- YCTaHOBKU KOXXyXa, HE COOTBETCTBYHOLEro HarpeBaTtenbHOMY 351EMEHTY;

- HETOPU3OHTaNBHOrO NONOXEHWA HarpeBaTenbHOrO ANEeMEHTa, T.K. 3TO yxyAlia-
eT Tennonepeaady U BHELLHUA BUA KOHBEKTOPA,

- YCTAHOBKN Nepef, KOHBEKTOPOM [EeKOpaTUBHbLIX 3KPaHOB, T.K. 3TO NMPUBOAMUT K
CHMXEHUIO TENNOOoTAauM KOHBEKTOpA U UcKaxaeT paboTy TepMocTara ¢ aBTOHOMHbIM
O aTYNKOM.

= ]

YCTAHOBKA KPOHLLUTENHOB
Ha HENOArOTOBNEHHYIO
NOBEPXHOCTL (Nochne-
OyOLLIAA LUTYKATYpKA) —
HEBO3MOXHO HABECUTDb
KOXXYX

Man 3a3op mexxgy npu-
bopoMm 1 nonomMm nnu no-
AOKOHHUKOM (MeHee 70%
rmy®uHbl npubdopa) —
CHU)XXeHune TeNNOBOro no-
TOKa Ha 5-50%

MHenpaBunbHaA pa3meTKa
MECT YCTAHOBKW KPOH-
LUTEUHOB - HEBO3MOXXHO
HaBECUTb KOXKYX

ﬁ—-—:—f""—;—i\l

Y
L e——

-
e

[NepeTekaHne B03ayxa
MUMO HarpeBaTenbHOIo
anemMeHTa. CHuxeHue
TENNOBOIO NOTOKA HA
5-20%

OTcTaBaHue KOXXyxa,
3430 MeXxay CTEeHOWU

N KOXKYXOM. CHUXXEHUE
TEennoBOro NOTOKA Ha 3-
20%

HarpesarenbHbii 3ne-
MEHT YCTAHOBIEH HE rO-
PU3oHTanNbHO. CHUXXEeHue
TENNOBOro NOTOKA Ha 4-
1%

Puc. 7.1. Cny4yan HenpasunbHOrO MOHTaXa KOHBEKTOPOB
«Yhuepcan Tb» u «YuuBepcan Tb-C»
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Obpawaem BHUMAaHUE, 4YTO PACCMOTPEHHbIE B HACTOALUMX PEeKOMeHaaunsx
KOHBEKTOpPbI NPeaAyCMOTPEHbI ANA YCTAHOBKW TONbKO Ha CTeHe, KOTopasa urpaert ponb
OA4HOW U3 CTEHOK koXyxa npubopa. Mpu HaNONbLHOW YCTAaHOBKE 3TUX KOHBEKTOPOB Ha
CTOMKax C 3a30pomM Mexay npubopom v CTEHOU UNK OCTEKNEHMEM TennoBOW NOTOK
CHuxaetcsa B cpeaHeM Ha 30%. [TocKOnbKy KOXYX 3TUX KOHBEKTOPOB BbINOMHAET POIib
«AbIMOBOU TPyObl», obecneunBaroen HeoBXoaUMYHO CKOPOCTL ABMXKEHUS BO3ayxa Ye-
pe3 HarpeBaTenbHbIN 3NEMEHT KOHBEKTOPa, CHATUE 3TOro KoOXXyXxa yMeHbllaeT Ten-
fiootaavy npndbopos NpakTU4YeCKku B fBa pasa.

[lpn ncnonb3oBaHUMY aBTOMATUINPOBAHHBLIX KOHBEKTOPOB HE pPEeKOMEeHAyeTCs,
KaK yKasbiBanochb, pa3MellaTtb TepMoCTaTbl 3a LUTOpaMKn, a Taikke Ha paccTosHMU A0
150 MM OT Npoéma DankoHHOW aeepu (B 3TUX Cnyyasx cneayet ucnonb3oBaTh TEPMO-
CTaTbl C BLIHOCHbIMU AaTuynKamu).

/./7. B npouecce akcnnyarauum cneayeT Nnpon3BoAuTb O4YUCTKY KOHBEKTOpa B Ha-
Yyane oTonnTenbHOro ce3oHa n 1—2 pasa B TedeHue oToONUTENBHOro Nnepunoaa.

[dna o4ncTkn HarpeBaTenbHOro anemMeHTa KOHBEKTOpoB «YHusepcan Tb» cne-
AYET CHSATb KOXYX.

7.8. Ipn o4ncTKe KOHBEKTOPOB HEMNb3A MCNONb30oBaTh abpa3nBHbIE MaTepuanbi U
arpeccusHbie MOHOLWNE CpeacTBa.

7.9. MNMpn ncnonb3oBaHWK B KAQ4YeCTBE TENMOHOCUTENS ropsvyen Boabl eé napa-
METPb! A0MKHL! yAOBNEeTBOPpATb TpeboBaHmam, npusea€HHbIM B «l1paBunax TexHwu4e-
CKOW 3KcnnyaTtauun 3neKTpUYeckux crtaHumm v ceten Poccumckon degepauun» Pl

34.20.501-95 [13] .

7.10. CopepxxanHne kucnopona B BOAE CUCTEM OTONNIEHUA HE AOIMKHO MpPEBbI-
wate 0,02 mr/kr Boabl [13], [14], a 3Ha4veHna pH aomkHbl ObITh B Npeaenax 8...9,5 (on-
TuManbHO — B nNpeaenax 8,3...9. CopepxarHne B Boae xenesa (ao 0,5 mr/in) n gpyrux
npumecen — cornacHo [13], obwan KECTKoCcTb — A0 7 Mr-3Ke/n.

7.11. Ana ymMeHbLUeHUs onacHOCTK NoALLNaMOBON KOPPOo3un LienecoodbpasHa yc-
TaHOBKa AOMNONHUTENbHbLIX FMPA3EBUKOB, @ B cnyvyae npuMeHeHUsa TepmMoCcTaToB elle U
dUnNbTPOoB, B TOM YnCne NOCTOSAKOBLIX. B oOuemM cnyvae Konn4ecTBO B3BELLEHHbIX BE-
LLEeCTB He AO/MKHO npeBbiwaTte 7/ Mr/n.

7.12. N30biTOuHOE paBneHme TennoHOCUTENR, paBHOE CyYMME MakCUManbHo
BO3MOXXHOMO Hamopa Hacoca vnyv aaBfeHusa B ropaden nnn obpatHon marucrpansx Te-
Nr10BOW CETK (NPU 3NEBATOPHbIX BBOAAX) U MAPOCTaTUYECKOro AaBrieHNa, He AOMKHO Y
KOHBEKTOpOB BCex moandukaumn, npounssogumelx OAO «CaHrexnpom», 8O Bpems pa-
O0oTbI cuctembl otonneHua npesbiwaTte 1,0 MlMa, a y koHBekTopoB «YHUBepcan Tb» u
«YHusepcan Tb-C» noBbIlWEHHON HAAEXKHOCTU (M3roTOBNAEMbIX NO OTAENbHOMY 3aKa-
ay) — 1,6 Mla.

[Mpn onpeccoske CHwull 3.05.01-85 [10] ponyckaeT NonyTopHOE npeBbilieHne
paboyero paBneHWa, 0QHaKo npakTuka akcnnyaraumv CUCTEM OTONNMEHUA NoKa3biBaeT,
4YTO Mpu ONpPeccoBKe MpeBbillaTb MakcumanoHoe paboyee faBneHne crnegyet He 0o-
nee 4yem Ha 25%, UTO noaTBeEpXAaeT aHanu3 ycnosun akcnnyartauym OoTONUTENbHbIX
NpudopoB B OTEYECTBEHHbLIX CUCTeMax oTtonneHuns, nposeaéHHbit OO0 «Butarepm».
[Tpn 3TOM HEODOXOANMO UMETL B BUAY, YTO AaBfEeHNE NpU ONPeCccoBKE HE AOJMKHO Npe-
BbilLATh AONYCTUMOro Ana camoro cnaboro anemeHTa cucrembs! otonnenusa. lpu on-
peccoske cneayet n3beratb pe3koro NoBLILLEHNA faBNEHUA.

7.13. B cucrtemax otonneHus, 3anonHAEMbIX aHTUPPU3OM, Npu repmMeTn3aunm
pe3bb0oBbIX COEANHEHWUN LLENKOBUCTLIM NbHOM (HO HE MEeHbKOW) MOXHO UCNONb30BaTb
repMecun unn noaodbHbIe repMEeTUKN (MacnaHas kpacka He gonyckaeTcs). AHTUPPU3
NOSMKEH CTPOro COOTBETCTBOBATL TpeboBaHNAM COOTBETCTBYHOLWNX TEXHNYECKUX YCNO-
Bun. Cpean wmcnonb3yembix B Poccum mMapok aHTudpu3a 3acnyXmBarkT BHUMAaHUSA
«DIXIS» n «DIXIS-TOP» (npounssopgutens: OO0 «l'ennc UHT»). 3anonHeHune cucTem
aHTUPPU3OM A0NYCKAETCA HEe paHee, YeM vYepesd 2—-3 AHS Nocrne nx MoHTaxa. BoO3MOoX-
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HOCTb NPUMEHEHNA KOHBEKTOPOB C TEpMOCTaTtaMmn B CUCTEMax OTOMMNEeHUA C aHTUdpu-
30M — NO COrnacoBaHUIO C N3roTOBUTENEM TEPMOCTATOB.

7.14. Bo nabexanne obpasosaHmsa BO3AYLUHLIX NpobOK 3anonHeHue BoaOW CUC-
TEeMbl OTOMNNEHURA C KOHBEKTOpamu, obopyaoBaHHbIMU TepMocTaramMm, Crefyer rnpous-
BOAUTL CHW3Y Yepe3d 0bpaTHyo MarncTpans Npu OTKPbITbIX TepMoCcTaTax.

7.15. Ecnn HeoOxogumMoO AEeMOHTUPOBAaTb KOHBEKTOp «YHusepcan Tb» wnn
«YHuBepcan T1b-C», Ha noaBoAKe K KOTOPOMY YCTaHOBMEH NMPOXOA4HOW UMW yrnosBow
TepMOCTaT, C NoCneaHero cneayeT CHATb TePMOCTaTUYECKUN 3NEMEHT, a 3aTeM NonHo-
CTbHO €ro 3aKkpbiTb C NOMOLUbLIO METanNM4Yeckoro (He nNacTMaccoBOro) Kkonnayka u 3a-
rNYLWnTb TEPMOCTAaT CO CTOPOHbI CHATOU NOABOAKK, a TakkKe BTOPYH NOABOAKY.

7.16. He pekoOMeHayeTCca ONOPOXHATL CUCTEMY OTOMNMEHUS CO CTarbHbIMU KOH-
BEeKTopamMun donee, yem Ha 15 gHen B rogy. OcoDeHHO onaceH peXxnm 4acToro KparTko-
BPEMEHHOr0 OrNOPOXHEHNUA CUCTEMbI OTONNEHUS NMPU PEMOHTE 1 3aMeHe Npubopos.

7.17. Tlpn ncnonb3oBaHuM MeaHbIX TennonpoBoaoB UX COeAUHEeHMEe CO CTanb-

HbIMU KOHBEKTOPAaMKU AOMyCKaeTCa TONbKO Yepes NnaTyHHbie unv OpoH30BbIe nepexos-
HUKW.

8. CMUCOK UCNONb30OBAHHOW NUTEPATYPDI

1. PekomeHgauum no NPUMEHEHUIO KOHBEKTOPOB C KOXYXOM TUNa «YHUBEpPCcan» U 4y-
r'YHHbIX  paauatopos/ B.WM.Cacwd, b.B.lliseuos, T.H.MNpokonenko, J1.A.Boraukas,
[.A.bepwmackun.- M.: HWAcanTexHukn, 1990.

2. PekomeHaauum no npumeHeHuro KoHBekTopoB 0e3 kKoxyxa «Akkopa» u «Ceep»/
B.U.CacuH, T.H.[TpokoneHko, b.B.Wseyos, J1.A.Boraukas.- M.: HUNcanTexHukn, 1990.

3. PekomeHpaunmm no nNpuMeHeHunto TpasmobesonacHbiX CTanbHbIX HACTEHHbIX OTOMU-
TenbHbIX KOHBEKTOPOB C KOXyXoM «YHusepcan Tb», «YHuBepcan Tb-C», «CaHnTexnpom»,
«CaHTexnpom C», «CaHtexnpom ABTO» U «CaHtexnpom ABTO-C» (BTOpas peapakuus) /
B.U.CacuH, T.H.lMpokoneHko, b.B.lWseuos, B.1.KywHup, M.C.Ucaes n B.B.CanakuH.- M.: OO0
«Burarepm», HNWcanTexHukn, 2001.

4. Metoauka onpeaeneHmns HOMMHaNbLHOro TENNOBOrO NOTOKA OTONMUTEbHbIX NPUOOPOB
npwn TennoHocurene soae/ [ A.bepwuackun, B.N.CacnH, B.A.CoTyenko.- M.. HUNcaHTexHuKu,
1984.

5. Kywnunp B.[1., Cacun B.U. Fnapasnunyeckue mucnbitTaHnUa OToNUTENbHLIX NPUMOOPOB B
ycnosusax, Onnakunx k akcnnyarayguoHHbiM//CO.1p. HUNcanTexHukn.- 1991 .- Bbin. 65, ¢. 35 — 46.

6. PekomeHaauun no rmpUMEHEHNIO BbICOKUX HaNormbHbIX KOHBEKTOPOoB KB-Y/ B.U.CacwuH,
[A.bepuwmackun, B.[1.Kywnup, T.H.MpokoneHko, 6.B.LLseyos.- M: TOO «Butarepm», 1996.

7. CHulN 2.04.05-91*, OTtonnexve, seHTUNAUNA U KOHAWUMOHWpoBaHue, M., 1998.
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[Tpunoxexnue 1

Taoauna Il 1.1. /InHaMuuyecKHe XapakTePHCTHKH CTAJIbHBIX BOAOra30MNpoBOAHbIX
Tpy0 no 'OCT 3262-75* HACOCHBIX CHCTEM BOASIHOI0 OTOIJICHHS NPH CKOPOCTH
BOAbI B HUX 1 m/c¢

dnameTp Tpyd, Mm Pacxon Boabl YaenoHoe MNpuse- YaensHaa xapakre-

MPU CKOPOCTH anHaMHU4yecKoe OEHHbIN PUCTUKA COMPOTUB-
1 Mm/c, M/w naBneHune KoL, neHna 1 m Tpyob!
rmapan-

NTM4ECKOro
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[IpymeyaHus:
1) 1 Ma = 0,102 krc/m? ;1 Nal(kr/c) = 0,788:10° (krc/m)/(kr/u)* ; 1 krc/m? = 9,80665 Ma ;

1 (kre/m3)/(kr/y)*= 1,271-10% Nal(kr/c)? .

2) py Apyrnx CKoOpoCTax BOAbl, COOTBETCTBYIOWMX ODbIMHO NaMMHaAPHOUN U Nepexoa-
HOW 30HaM, 3HAYEHWUA NPUBEAEHHOIO KO3IdUuLMeHTa rmapaBnnyeckoro conpoTUBNEHUs U
yAENbHbIX XapakTepUCTUK CrneayeT KOPPEeKkTUPOBAaTbL COrfMacHO M3BECTHbIM 3aBUCUMOCTAM
(cM., Hanpumep, A AnbTwynbe v Ap. uapaenuka n aspogumHamuka.- M., Ctpounsaar,
1987). [lna ynpoweHna 3TUX pacyeToB QakTuyeckue rngpasnUyeckne XxXapakKTepUCTUKU
TpYyD S, ' 1 KOIDDPULMEHTOB MECTHOIO CONMPOTUBNEHUSA OTBOAOB, CKOD U yTOK U3 3aTUX TPYyD
{ NPU CKOPOCTAX TENNMOHOCUTENS, COOTBETCTBYIOWNX YKasaHHbIM 30HaM, B CUCTEMaX OTO-
nneHna ¢ napametpamm 95/70 n 105/70°C MOXHO ¢ A4ONYCTUMOWN ANA NPAKTUYECKNX pacyé-
TOB NOrPeLHoOCTbO (40 5%), onpeaenaTb, BBOAA NONPaBOYHbIN KO3 PULIMEHT HA HEKBAA-
PaTUYHOCTb P4 , N0 POpmMynam

S =S 7 P4, (1" 1.1)
C'=C'a” Qs , (N 1.2)
C = GCa Qg , (M 1.3)

rne S, (s n (4 - XapakTepucTukun, NpuHATbLIE B KayecTse TabnnyHbIX NpU CKOPOCTAX BO-
obl B Tpybax 1 m/c (Cm. , B yactHoctu, Tabn. 1 1.1 HacToawero npunoXxeHuns).

3HayeHua @4 onpegensaTca no tadbnuvue I 1.2 B 3aBUCMMOCTU OT AUaMeTpa yCrnoBHO-
ro npoxoga cranoHow Tpyoel d, , MM , U pacxoaa ropsa4yen Bogbl M co cpegHen Temnepary-
pou ot 80 ao 90°C .

3) Mpwn cpeaHnx Temnepartypax tennoHocutena ot 45 ao 55°C 3HaveHua ¢4 onpejge-
NalTCA No NpubnNuXeHHoW cbopmyne

Qa0 = 1.5 P4 —0,5 : (”14)

rae Q4so) - NONPaABOYHBIN KO3 DULNEHT Npn cpeaHen Temnepartype TennoHocutens 50°C ;

@s - NONPaBOYHbLIN KO3IDDUUMEHT NPU CPpeaHen TemnepaType TennoHocutens 85°C,
npuHMMaembin no 1abn. 1 1.2 . |
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[IpooonmxeHue npunoxerust 1

Ta6auna II 1.2, 3Havenus nonpaBo4yHoro ko3gduuHeHTa @4

Pacxopa ropsyen Boabl M B Kr/C (BEPXHAA CTPOKA) U B Kr/
(HWKHAA CTpOKa) Npy AuameTpe yCnoBHOro npoxoaa tpyb d, , mm

:
u
65,5
00162
u
00519
" 194 | 302 | 551 | 900 | 1580 | 2603 | 3445
5,0050 0,086
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lIpunoxeHue 2

Homorpamma a1 onpeaesieHHs noTepH AaBJaeHHA
B MEAHLIX TPYOAX B 3aBHCHMOCTH OT PACX0a BOAbI
npu e€ remneparype 40°C
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A — notepu paeneHunst Ha TpeHne B MeaHbIX Tpybax 1 M npu Temnepartype
Tennornocutens 40°C, MM BOA. CT.;
B — BHyTpPEeHHUE anameTpbl MeaHbIX TPYO, MM;
C — cxopocTb Boab! B TPYHax, mMm/c;
I1 — noTteps aaBneHus HA MECTHbIe CONPOTUBNEHMKS NpU KO3PPULUNEHTE CO-
npoTmeneHma (=1 n cCoOOTBETCTBYIOLEM BHYTPEHHEM AnamMeTpe NoABOAALLEN
MeaHou TPyObl, MM BOJ,. CT.;
E — BHyTpPeHHMe AnameTpbl MeaHbIX TPyD, XxapakTepHbie Ans 3anagHoeBpo-
NENCKOTO PbiHKa, MM:;
F- pacxoa Boabl yepes Tpyody, Kr/u.

[pw cpeaHen Temnepatype Boabt 80°C Ha 3HaueHns noTtepu AaBneHus,
HaWaeHHbIE NO HACTOALLE HOMOrpaMmme, BBOAUTL NONPaBOYHbIA MHOXUTEND
0,88; npu cpeaHen Temnepartype 10°C — nonpasoyHbin MHOXUTENb 1,25.
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[punoxenue 3

TennoBor NoToK 1 M OTKPBHITO NPOJIOKEHHDbIX BEPTHKAJLHBIX IIAAKHX
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Tennoson nNoToKk 1 m TpPyOBbI,
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[lpumeYaHusi K NpUIOXKEHUK 3

1. TennoBon NOTOK OTKPLITO MPOMOXEHHbIX rOPU30OHTaNbHbIX TPYD, pacnonoxeH-
HbIX B HXHEW YacTun NomMeLwleHns, NnpuHMMaeTca B cpeaHem 8 1,28 pasa bHonblue, Yem
BePTUKANbHbIX.

2. [lones3HbI TENNOBOW MOTOK OTKPLITO NPONOXKEHHbLIX TPYO yunThIBAETCA B Npe-
aenax 90-100% oT 3Ha4YeHun, NpuBeaEHHbLIX B AAHHOM MPUNOXEHUN (B 3aBUCUMOCTU OT
MecTa npoknaaku Tpy0O).

3. INpy onpegeneHnn TENNOBOIo NOTOKa M30NMPOBaHHbIX TPYO TabnuyHble 3Ha-
YEeHWA TENNOBOro NOTOKA OTKPLITO NPONOXEHHbLIX TPYD YMEHbLLATCS (YMHOXAOTCSH Ha
nonpaeBoYHbIV KO PuULMeHT - 0bbivHO B npeaenax 0,6-0,75).

4. [pn sKkpaHnpoBaHU OTKPBLITOro CTOSAKa METANNTUYECKUM IKpaHOM oOLmK Ten-
NOBOW NOTOK BEPTUKanbHbLIX TPYD CHWXAaeTcs B cpeaHeM Ha 25%.

5. MNpu ckpbiton npoknagke Tpyd B rnyxon Goposne odwmKM TENNOBOWM NOTOK
CHwKaeTca Ha S50%.

6. Mpwn ckpbITOW Npoknagke Tpyd B BEHTUNMPYyemMoun Goposne odbwmn Tennoson
NOTOK yMeHbiluaeTca Ha 10%.

/. OBWwKnm TennoBow NOTOK OAWHOYHbLIX TPYD, 3aMOHONMUYEHHbLIX BO BHYTPEHHUX
neperopoakax n3 Tskenoro 6etoHa (Aser 2 1,8 BT/(M-°C), Peer = 2000 Kr/M°), yBENNYM-
BaAETCH B cpefHem B 2,5 pasa (npu okneuke cteH 00oamMmu B 2,3 pasa) no cpaBHEHUIKO CO
criydaem OTKpbITOM yCcTaHoBKu. [1pyn 3TOM NONEe3Hbli TENNOBOW MNOTOK COCTaBNseT B
cpeaHeM 95% oT obuwero (B kaxaoe U3 CMeXHbiX NOMELEeHUUM NOoCTynaeT NnonoBUHA
NONEe3HOoro TensnoBOro NOToKa).

8. O6wnn TENNOBOW MOTOK OT OAUMHOYHLIX TPYD B HAPYXHbIX OrpaXXAeHUAX K3
TsHKENoro 6etoHa (Aser 2 1,8 BT/(M-°C), pser = 2000 Kr/M°) yBENMUYMBAETCS B CPEIHEM B
2 pasa (npu okneunke crteH obosmun B 1,8 pasa), Nnpu4ém NoNesHbIN TENNOBOW NOTOK MpU
HanM4Mn TENNOM3oNAUMKU MexXay TPyoOou n Hapy>KHOW NOBEPXHOCTLH CTEHLI COCTaBNA-
eT B cpegHem 90% ot obuyero.



