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Yeaxaembie xonneau!

Hayyno-mexHu4eckasi ¢pupma OO0 «Bumamepm» u ®Iryrli «HUcanmex-
HUKu» npednazarom Bawemy eHuMaHUO mpembio pedakyuro pekomeHdayulii no
NpUMeHeHUr0 cmarsbHbIX HaCMeHHbIX KOHBEKMOopPOo8 C KOXYXOM masiol u cpeo-
Hell anybuHbl «YHueepcan Tb», «YHueepcan Tb-C», «CaHmexnpom Aemo» u
«Canmexnpom Aemo-C», npedcmaensiroujux coboii Mmoluguxkayuu u3eecmHbix e
Poccuu u cmpanax CHI" koHeekmopoe «YHueepcan» u «YHueepcasn C». Hoebie
KOH8EeKMopbI Xxapakmepu3yromcsi pacwupeHHOU HOMeHKiamypou, umerom
mpaemobeszonacHbIli KOXyx, a modugukayuu «CaHmexnpom Aemo» emecmo
«8030yWIHO20» KnanaHa obopydoeaHbl 8CMPOEHHLIM MmepmMocmamom 0ns peay-
nupoeaHusi mensioeo20 Nomoka KOoHeekmopa o sode.

Cosenadarowue munopasmepbl MpaluUUUOHHbIX U mpasmobe3onacHbIX
mMolughukayuli ¢ «8030yWHbLIM» KilanaHOM umMerom oduHaKoebieé meroesie U
2udpaenu4yecKue xapakmepucmuku, 4Ymo uckmnro4daem Heob6xol0uMoCcmb KOppeK-
MmuposKU NPoeKkmoe cucmem OoMmomnseHust Npu 3ameHe oOHuUx npubopoe Apyau-
Mu, npu4ém Hoeble mpaemobesonacHbie modugukayuu obnadarom 6o0see 8bi-
COKUMU NMPOYHOCMHbLIMU NOoKazamesnsimu.

Bce nepeyucneHHble KOH8ekmophbi uzaomasnueaem OAO «CAHTEXITPOM»
(2. Mockea).

PexomeHOayuu cocmaesieHbl @ coomeemcmeuu C POCCUUCKUMU HOp-
MamueHbIMU ycriogusiMu U codepixxam ceedeHuUsi coaslacHO mpeboeaHusiM
CHull 2.04.05-91* «<OmonneHue, eeHmMunsayusi U KOHOUyuoHupoeaHuey. 060-
3Ha4YeHUss munopa3mepoe KoOHeekmopoe npuHsambi coznacHo FOCT 20849-94
«KoHeekmopbl omonumersibHbIe».

B mpembell pedakyuu pekomeHOayull noKaszaHbl KOH8EKMopbI C yHUPU-
YupoeaHHbIMU KOXyxaMu, C HO8bIMU KPOHWMeUHaMu 0ns1 ux KpenseHuss u Ho-
ebIMU mepmMocmamamu, OmKoppekmuposaHbl coomeemcmeayrouwue pasdesnb
U ycmpaHeHbl 3aMe4YyeHHbIe ornevyamkxu.

Aemopbi pekomMeHOayuli: kaHO. mexH. Hayk CacuH B.U., kaHO. mexH. HayK
Bepwudckuli I A., uHxeHepsi Llleeyoe b. B., lIpokoneHko T.H. u Kywrup B.0.

3ameyaHusi u NpednoXxeHusi N0 CO8EPWEHCMBOBAHUK HacmMoswWux peKo-
MeHOauyuli aemopbl npocssm Hanpaensme no adpecy: Poccusi, 111558, Mockea,
3enénbili npocnekm, 87-1-23, dupekmopy OO0 «Bumamepm» CacuHy Bumanuro
Uearnosu4y unu no men./pakc. (495) 482—-38-79 u men. (495) 918-58-95.

C ebixodom 3-ii pedakyuu pekomeHOayull 2-a pedakyuss cqyumaemcsi ym-
pamusweu cuny.

© 00O «Butarepm»
2004
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1. OBWWAA YACTb

1.1. MNpepgnaraemble cneymnanmcTam pekoMeHgaumm no NPUMEHEHUIO CTarnbHbIX
HACTEHHbIX KOHBEKTOPOB C KOXYXOM TpaBmMobe30nacHOro UCNoNHEHNA CO BCTPOEHHbLIM
«BO34YLHLIMY KnanaHom ( 6asoBble mogenn «YHueepcan Tb» n «YHueepcan Th-C»)
UMM CO BCTPOEHHBIM TEPMOCTaTUYECKUM KranaHom — pganee «tepmoctatom» («CaH-
Texnpom ABTo» N «CaHtexnpom ABTO-C») paspaboTaHbl Hay4YHO-TEXHUYECKON HPUPMON
00O «Butatepm» ¢ yyactuem cneumanmctos OAO «CAHTEXIPOM». PekomeHpaumm
COCTaBMeHbl HA OCHOBE NPOBEAEHHBIX B nabopaTtopun OTONUTENbHBIX NPUBopPoB 1 cuc-
Tem otonnenus ®IYlN «HUUcaHTexHMKn» BCECTOPOHHMX MUCCnefoBaTenbCKux KU onpe-
AenuTenbHbIX UCMbITaHUA 00pasLUoB yKasaHHbIX KOHBEKTOPOB, M3rotoBreHHbix OAO
«CAHTEXITPOM». Pocecusa, 107497, MockBa, yn. Amypckas, g. 9/6.

Ten. (495) 164-07-26, 462-21-23, 164-09-21, 163-65-19.

1.2. PekomeHgaumm cocTtaBfeHbl NO TPAgULUMOHHOM NS POCCUNCKOW MPaKTUKM
cxeme [1], [2] ¢ MakCumanbHbIM MCMNONB30BaAHNEM MaTepuanos BTOPOM pedakunn pe-
KOMEHZaLMM NO MPUMEHEHNIO KOHBEKTOPOB « YHMBepcany n «Cantexnpom AsTo» [3].

1.3. KOHBEKTOpPLI C KOXYXOM HalUNM LIMPOKOE MPUMEHEHME B COBPEMEHHOM
cTpouTenscTBe. B oTeyeCTBEHHOM CTPOUTENBLCTBE UX 0NS cocTaBnseT okono 35% ot
obLero umcna nNpUMEHSIEMbIX OTOMUTENBHLIX NPUOOPOB, YTO OMNPEAENSETCA NepeUnc-
NEHHLIMU HUXE NPenMyLLeCTBaMN KOHBEKTOPOB.

1.3.1. B kayecTBe KaHana gnsa npoxoga TENIOHOCUTENS UCMNOMb3YHOTCA CTalb-
Hble 3neKkTpocBapHble Tpybbl C TOMWMHOWM CTeHkn 2,5 mMm. 3710 obecneuyvBaet
PaBHOMPOYHOCTE KOHBEKTOPOB W TENMONPOBOAOB CUCTEM OTOMMEHUS, a Takke
NO3BONSET UX UCMONB30BaTh NPW TENSIOHOCUTENSX CaMOro pasnnMyHoOro Buaa.

1.3.2. TennooTgaya KOHBEKTOPOB Marno 3aBUCUT OT paccTaHoBku mebenu B
nomewieHnn, noatomy B 3anagHou EBpone wum oTpaértca npeanodvTeHne npu
oTonneHun, Hanpumep, oducos. B CLUA kOHBEKTOPbI SBMAKOTCA OCHOBHbIM BUAOM
oTonuUTENnbHbIX MnpubopoB (4o 70% C  y4éTOM  LUMPOYaMLLErO  MCMNONb30BaHMA
BEHTUNATOPHbIX KOHBEKTOPOB).

1.3.3. OucceptaymnoHHble nuccnegosaHna B.I. AngpeeBon, npoBeféHHbIE B T.
JleHnHrpage, nokasanu, 4To Npu YCTaHOBKE KOHBEKTOPOB C KOXYXOM ofecneudvBaeTcs
Bonee BbICOKNA yPOBEHb KOMAOPTA, YEM NPU OTOMNINEHUN CEKLIMOHHBIMU paguaTopamMm.

1.3.4. Hannume koxyxa rno3BONSET NUCMNOMb30BaTh KOHBEKTOPLI MNP BbICOKOTEM-
nepaTtypHOM TennoHocuTene, He MNpeBbilas AOMNyCTUMYH crneynannctaMmm no MUKpo-
KnuMmaTty TemMnepaTypy HapyXHOW NoBepxHOCTK npubopa.

1.3.5. Manbin HoMeHknaTypHbIn war (okono 0,128 kBT B cpegHem), pasnnyHas
TENMONOTHOCTL Y KOHBEKTOPOB Manon 1 cpegHen rinybuHel, Hann4mMe KOHUEBbLIX 1 Npo-
XOAHbIX UCMOMHEHWI, LUMPOKaA HOMEHKNaTypa no AfMHe 1, COOTBETCTBEHHO, MO TENno-
BOMY MOTOKY MO3BONSAOT NMPOEKTUPOBLUMKY NoABupaTe KOHBEKTOPbLI C BbICOKOW TOYHO-
CTbtO, TEM caMbIM obecneunBas KOMPOPTHLIE YCIOBUSA B OTaNIMBaEMbIX NOMELLEHNSX,
N CBECTU K MUHUMYMY nepepacxoq OTOMUTENbHbIX NPMBOPOB N HEMNPOU3BOAUTENbHbIN
pacxon TENOBOWN 3HEPrUN.

1.3.6. Hannune passutoro opebperHnsa n Hebonbworo konmyectea Tpyd B KOH-
BEKTOpax, B KOTOPbIX BOAA ABWXETCA C AOCTATOYHO BbICOKOW CKOPOCTLIO, CBOAUT K MK-
HAMYMY OMacHOCTb UX 3aBO3AYLUMBAHMSA U 3arpA3HEHWS, a Takke 3ameps3aHns Tenno-
HocUTEens.

1.3.7. KOHBEKTOPbI C KOXYXOM, XapakTEPU3YHOLMECH HU3KOW MaTepunanoémko-
CTbtO, MO3BONAOT CBECTU K MUHUMYMY 3aTpaTtbl HA UX TPAHCMOPTUPOBKY M MOHTaX CUC-
TEMbI OTOMNEHMNS.
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1.4. CoBpEMEHHLIM AN3alH, a TakKe BbICOKME NoKasaTtenu HagéxXHoCTN 1 AOMro-
BEYHOCTM NPW HN3KOM CTOMMOCTU KOHBEKTOPOB OAO « CAHTEXITPOM» xapaktepuayroT mx
Kak AEeWUCTBUTENbHO YHMBEpPCAarbHble OTONUTENbHbIE NPUBOPLI ANS CaMbIX PasfuyHbIX
BapWaHTOB NX UCMOSb30BaHNSA B POCCUNCKON MPaKTUKE.

1.5. HacTeHHble KOHBEKTOPLI C KOXYXOM «YHuBepcan Tb» obopynoBaHbl BCTPO-
€HHbIM «BO34YLUHBIMY» KnanaHoM (3acrnOHKOW), NO3BONAOLLMM PETYNMPOBaTL TEMNOBOW
MOTOK MO BO3AYXYy. Takoe KOHCTPYKTMBHOE pelueHue faéT BO3MOXHOCTb MPUMEHATL 3TU
KOHBEKTOPbI B CaMbIX AEWEBbLIX N HAA&XHbIX B SKCNnyataumm nNpoTOYHbIX CUCTEMaXx
OTONNEHNA 34aHMMA Pa3fMYHOro HasHaveHus 6e3 HeoBXoaMMOCTM YCTaHOBKM AOMOSNHN-
TENBHOW PErYNMPYOLLIEN NO BOAE apmaTypbl Ha NoABOAKaxX K npubopam.

1.6. TpaBmobesonacHble KOHBEKTOPbI « YHMBepcan Th» n nx mogudukauymn 3a-
WnweHsbl nareHtamm PP (B 4acTHOCTKW, NaTeHTOM Ha MPOMbILWMEHHbIN 0Bpasel, KOH-
BekTtopa N 45419 ¢ npunoputetom oT 30.10.97 n nateHTHbIM n306peTeHnem Ne 2145691
¢ npuoputetom ot 08.07.99) n ceptuduuymposarsl B HUMcaHTexHmkn.

1.7. CtonmocTb koHBekTopoB onpeaensetTca OAO « CAHTEXITPOM» ¢ yuéTom rmb-
KOW cnucTeMbl cknaok (agpec n tenedonsl OAO ykasaHbi B n. 1.1).

2. OCHOBHbIE TEXHUWYECKUE XAPAKTEPUCTUKWU
CTAIbHbIX TPABMOBE3OINACHbIX KOHBEKTOPOB
C KOXXYXOM, N3rotToOBNMAEMbIX OAO «CAHTEXITPOM»

2.1. TexHn4eckas fOKYMEHTaUNA Ha CTanbHblE HACTEHHbIE KOHBEKTOPLI C KOXY-
xom BasoBon moaudukauumn «YHueepcan Tb» mn «Ynusepcan Tb-C» (puc. 2.1-2.4)
paspabotaHa HT® OO0 «Butatepm» coBmectHo co cneumanuctamm OAO «CAHTEX
MPOM» cornacHo NOCT 20849-94 n TY 4935-019-03989804-2004 n3 ycnosusa obecne-
YEHNSA MOMHOW YHUMKALMM OCHOBHBIX PasMepoB M TENnornapaBnvyecknx nokasare-
nen ¢ aHanorMyYHbIMN AaHHBIMW ANA CTalNbHbIX KOHBEKTOPOB C KOXKYXOM « YHMBEpPCan» u
«YHuBepcan C», TexHn4eckme ycnosua Ha kotopble (TY 4935-023-00284581-96) Obi-
nwn paHee coctasrneHsl HT® «Butatepmy».

Hoeas TpaBmobesonacHas KOHCTPYKUMS KOHBEKTOPOB paspaboTaHa C nosnuum
COBPEMEHHOMO An3anHa, UMEET YNPOYHEHHBIE KOXYX WU BO34YXOBbIMYCKHY PELUETKY W
pacLUMPEHHYIO HOMEHKNaTypy TMNopa3MepoB. HWKHASA YacTb KoXyxa (OUKCUpyeTcs B
nasy HWKHeW 4aCTu KpoHWTenHa. B HacTodAwen pegakumm pekoMeHgaumi nokasaHbl
HOBbIE KPOHLUTEMHBI, 0BecneymBaroLme NPOCTOTY U HAAEXHOCTb KpenneHnsa Harpesa-
TENbHOrO 3NeMEeHTa U KOXyxa K CTeHe. HarpeBaTenbHbIN SNEMEHT OKpalleH (a He or-
PYHTOBaH) B CBET/bIE TOHA METOAOM aHadopesa, KOXKyX Nocne npeaBapuTensHon gu-
3MKO-XMMUYECKON 0BpaboTkn MeTanna OKpalleH B 3MeKTPOCTaTUYECKOM MNofe nopoLl-
KOBbIMM amManamMu 6enoro upeta.

2.2. Ha ocHoee BaszoBon mogndumKaumn, Halweawen WMpoKoe NPUMEHEHNE, Ha-
npuMep, B MyHUUMNANbHOM CTPOUTENBCTBE W XapaKTepusyrowenca MUHUMarbHOM
CTOMMOCTBIO Cpeaun pasnuyHbIX KOHBEKTOPOB € KOXXyxoMm, OAO « CAHTEXIPOM» B 2003
rogy NpUCTYNUIO K NPON3BOACTBY HACTEHHbLIX KOHBEKTOPOB Manown BbICOTbI (250 Mm)
«CaHtexnpoMm MuHM» M HanonbHbIX KOHBEKTOPOB «CaHtexnpoMm Ctunby». JaHHbie no
3TUM KOHBeKTopam MOxHO nonyuntb B OAO « CAHTEXIPOM» n B OO0 «Butatepmy.

2.3. Hapsgy ¢ ykasaHHbIMU B M. 2.1 KOHBEKTOPaMM, OCHALLEHHLIMU BCTPOEHHBIMU
«BO3gywHbIMny KnanaHamu, OAO «CAHTEXIPOM» cepurHO BbinycKaeT CTanbHble Ha-
CTEHHbIE KOHBEKTOPbI CO BCTPOEHHbIMW TepMocTatamun, HO 6e3 BO3AyLUHOro KnanaHa:
mManow rnyouHel «CaHtexnpom ABTO» 1 cpegHen rnyduHel « CaHntexnpom ATo-C» (puc.
2.5-2.24).
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2.4. CTanbHble HaCTEHHblE KOHBEKTOPbI C KOXYXOM Manou riybuHbl (94 mm)
«YHueepcan Tb» n «Cantexnpom ATo» (puc. 2.1, 2.2, 2.5-2.14) cocToaT ns Tpyduaro-
NnacTUHYaToro HarpeBaTenbHOro 3nemMeHTa, CODpaHHOro K3 SneKTpoCBapHbIX TPyO
26x2,5 MM C MexoceBbIM paccToaHnem 80 mm 1 nnactnH pasmepamm 90x130x0,5 mm
(rnybuHa x BbICOTa X TOMLWMHA); KOXyXa, COCTOALLErO M3 rnagkon poHTansHOM naHe-
N, BBINOIHEHHOW M3 OAHOrO NACTa C BEPXHEW KPbLIWKOW C MPOYHOM MNPOCEYHO-
BbITSPKHOW BO3[YXOBbIMYCKHOM PELLETKON, ABYX BOKOBbLIX KOpOBOOOpasHbIX CTEHOK C 3a-
KPYrMEHHbIMM BO M3bexaHne TpaBM yrnamm M TEXHONOMMYECKUMN N MOHT&XHbIMU Bbl-
pesamm, a Takke KPOHLUTENHOB.

2.5.B koxyxe koHBekTOpa «YHuBepcan Thb» pasMelléH BCTPOEHHbBIN «BO3AYLLHbLI»
KnanaH (3acnoHka) c pykosiTkamm Ha BOKOBbIX CTeHkax. B HarpeBaTensHOM 3reMeHTe
aBTOMaTU3NPOBaHHbIX KOHBEKTOPOB «CaHTexnpom ABTO» BMECTO Kanaya yCTaHOBIEeH
TEpMOCTaTUYECKMA KnanaH (TepmocTaT) W NpuBapeH 3amblkarowui y4acTok Ans
MoamdmKaum, npeaHasHavyeHHbIX AN YCTaHOBKM B OAHOTPYOHbLIX  cucTemax
oTonneHus. Y KOHBEKTOPOB cpeaHen rnydbuHbl (156 mm) «YHueepcan Tb-C» n «CaHTex-
npom ABTO-C» (puc. 2.3, 2.4, 2.15-2.24) TennooBMEHHMK BbINOMHEH N3 ABYX TpybuaTo-
NnacTMHYaTbIX 3NEMEHTOB Takke Ha 6ase anekTpocBapHbix TpyD 26x2,5 MM ¢ paccTos-
HMeM mexay ux ocsamm 80 MM, HO 13 nnacTuH rnyduHon 150 MM 1 BbICOTOM 75 MM (Npw
TOM xe TonwmHe 0,5 Mm). ATK ABa SNeMeHTa yCTaHOBNEHb! APYr Hag APYrOM, U B KOH-
LeBbIX MoanduKaunax KoHBeKkTopa Bce Tpybbl 06Bs3aHbl kanadamum nocnegoBaTenbHO
no xoA4y TENNOHOCUTENS.

Kak 1 KoHBeKTOpbI Manon rinybuHbl, KOHBEKTOPLI CpegHeEN rnybuHbl MMEKT nUnmn
BCTPOEHHbIV «BO3AYLUHbIAY KNanaH, Wy BCTPOEHHbIN TEpMOCTaT.

2.6. B npoxogHbix Mmogudmkaumax KOHBEKTOPOB CpeaHEN rMyOuHbI Kaxabln X04
obpasoBaH AByMS Tpybamu HKHErO U BEPXHErO APYCOB HarpeBaTenbHOro 3eMeHTa,
00 beAVNHEHHBIMW LUTaMMNOCBapHbLIMK KONMMEKTopamm («Kopoboukamm»).

2.7. Bo Bcex moaundukaumax koHsekTopos, usrotoBnaembix OAO «CAHTEX-
NMPOM», ropusoHTanbHbIE KPOMKM KOXKYXa BHU3Y U C TbINIbHOW CTOPOHbI BbINOSTHEHBI C
3armbom Ha 180°, YTO yBEnUUMBAET MPOYHOCTb KOXYyxa W obecriedmBaeT Tpasmobeso-
MaCHOCTb NPU €ro MOHTE&XXE U CHATUM ANA OYMCTKU HarpeBaTenbHOro SremeHTa.

KoHTakT mexay nnactuHamm u Hecywmmm opebpeHue Tpybamm pocturaetca
AopHoBaHneM nocrnegHux Ha 0,4 — 0,6 mm.

2.8. KoHeekTopbl «CaHtexnpoMm ABTO» 1 «CaHTexnpom ABTO-C» BbIMOMHAKOTCS
cornacHo TY 4935-019-03989804-2004. lMpn yctaHoBKE B OAHOTPYOHBIX CUCTEMax
OTONSEHNA KOHBEKTOPbLI KOMMNEKTYHOTCA YrioOBbIMM TEPMOCTaTaMM YMEHbLUEHHOTO rna-
paenuyeckoro conpotmenenna 3A0 «[daHdoce» PTO-1 (kog 013L 3590). [Ansa aByx-
TPYOHbIX CUCTEM OTOMNMEHUA OHM KomnnekTytoTcs Tepmoctatamm 3A0 «[daHdoce»
PTA-2 (kog 013L 3580), ocHaLWEHHBIX BO34YXOOTBOAUNKOM.

2.9. Bce KOHBEKTOPBI C KOXYXOM MU3roTaBfmMBatoTCs KOHLEBOM M NPOXO4HON MO-
Andukaumn, NeBoro 1 NpaBoro UCNonHeHus, obecnedmBaroLx NOABOA TEMNOHOCUTE-
nsa Kk 6okoBbIM natpybkam NoO CXEME «CBEPXY-BHU3» UM «CHU3Y-BBEPX». [1pn Heobxo-
ANMOCTU BCE KOHBEKTOPbI, @ HE TONIbKO OCHALLEHHbIE TepMOCTaTamMmn C BO3AYXOOTBOA-
YUKOM, TaKkKe Mo crneynanbHOMy 3akasdy mMoryT ObiTb 060pyaoBaHbl BO34YXOOTBOAYN-
KOM.

HomeHknaTtypa xapakTepHbIX MOANPUKALMA CTamnbHbIX HACTEHHbLIX KOHBEKTOPOB
C koxxyxoMm, mnarotosnaemsix OAO « CAHTEXINPOM», npeacrasneHa B Tabn. 2.1.

2.10. OcHOBHbIE pasmepbl N TEXHUYECKNE XapaKTEPUCTUKN KOHBEKTOPOB yKasa-
Hbl Ha puc. 2.1 —2.24 n e 1abn. 2.2 — 2.12. Ha pucyHkax KOHBEKTOPbI NOKasaHbl C rnag-
kKnmun natpybkamm nog ceapky. 1o 3akasy npucoegmHuUTenbHbIE NaTtpyOKM BbIMOMHAOT-
ca ¢ TpybHon pesbbon G ¥ nnun ¢ pactpybamm (CTakaH4mkamm) Nog CBapky.

2.11. ABTOMaTM3NpOBaHHbIE KOHBEKTOPbI XapaKTepusyrTCsa B OCHOBHOM TEMU
Xe, 4to 1 B6a3oBble MOAENW, NokasaTenamu, HO OCHaLLEHbI, KaK yKasblBanoch Bbllle, B
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KOHLEBbIX TUNopasmepax yrinoBbIMM TEPMOCTaTamu, KOTOPbIE repMETUYHO C NOMOLLLHO
HaKMAHbIX raek Kpenarca K Tpybam HarpeBaTenbHOro anemMeHTta KoHsekTopa. Kopnyc
TepMocTaTa 3aKpbIT KOXXYXOM KOHBEKTOPA, a cOOKy (BHE KOXyxa) KpenuTcs (Nocne MoH-
TaXXa KOHBEKTOpa B CUCTEME OTOMMNEHNSA) TEPMOCTaTUHECKUA SNEMEHT (TepMmocTaTnye-
cKas ronoska).

B cnyvae ncnonb3oBaHua TepmoctaTta PT/[ ero kopnyc B 3aBUCUMMOCTU OT 3a4a-
HWA 3aKkasdnka OCHaLaeTCs TEPMOCTaTUYECKUMM SNEMEHTOM (TEPMOCTaTUYECKOM ro-
noskon) RTD 3100 co BCTPOEHHbIM AaTYMKOM, C 3alMTON OT MOPO3a U YyCTPOUCTBOM
AN OrpaHUYeHnst TeMNepaTypHO HacTPOrKK B npedenax ot 6 go 26°C unu RTD 3102
C ANCTaHUMOHHBIM AaTymkoM. [Mpn HeoBXoANMMOCTM NPUMEHAETCA «BaHAano3alUmLLEH-
HbIny BapuaHT ronoekm RTD 3120 mnu ronoBka cO BCTPOEHHbIM AaTYMKOM, C MakCu-
ManbHOW TemnepaTypon HacTporki Ha 21°C u 3awmTon oT moposa RTD 3150 MAX (To
Xe - C gUCTaHUMOHHbIM gatymkom RTD 3152 MAX).

KoHueBble mogndurkaumm ana ogHOTPYOHbIX CUCTEM OCHALLEHb! AONONTHUTENBHO
3aMbIKaLWMMKM y4acTkaMm C UCNOMb30BaHMEM Tpy® yCcrnoBHbIM AnamMeTpom 15 Mm.

Ecnn Heobxoguma coBmMecTHas KOMMOHOBKa KOHLEBBIX WU NPOXOAHbIX KOHBEKTO-
pPOB B OAHOTPYOHbLIX CUCTEMaxX OTOMMEHUSA, TO MOXHO MCMNONb30BaTb Mogudukaumm
KOHLEBOro Tunopasmepa 6e3 3amblKarolero yyactka U NpoXO4HOro C 3amblkarownm
y4acTKOM (CO CTOPOHbI MOABOAOK). ECnin xe KOHBEKTOPHBLIN Y3€n COCTOUT U3 TPEX 1 6o-
nee npunbopoB, TO B CepeanHe 3TOro yana ycTaHaBnvBaroTCA NPOXOAHblIE Moauduka-
LUmm Be3 3amblKaroLero y4acTtka, a no Kkpasm KoHuesown (6e3 3ambikarowero yvyactka) u
NPOXOAHOW (C 3aMblKaroLLMM y4acTKOM) KOHBeKTopbl «CaHTexnpom ABTO» mnn «CaH-
Texnpom ABTO-C».

2.12. Y BCex Mmogenen KOHBEKTOPOB Marnown rrnyoOuHbl KOXXYX YHUDULMPOBaH ANs
NeBOro 1 nNpaBoro UCNonHeHns. Kak ykasbiBanocb, Y KOHLEBbLIX KOHBEKTOPOB NEBOroO
WCNONMHEHNA NPW B3rNg4e Ha HUX U3 MOMELLEHUS NPUCOeaUHUTENbHBIE NaTpybkn pac-
MONOXEHBbI C NTEBOW CTOPOHbI KOXKYXa, Y NPaBoro UCNOMHEHNS — C NPaBoWn.

Mpy NpoekTUpOBaHMM CUCTEM OTOMMNEHUA C KOHBEKTOPamM, OCHAaLLEHHLIMM
BCTPOEHHLIMW TEpMOCTaTamy, CrieayeT yunTbiBaTb HanpaBneHne ABWKEHWA TEmnnoHo-
cUTENs Yepe3 KOHBEKTOP («CBEPXY-BHU3Y» UMW «CHU3Y-BBEPX»), pacnonaras ero Tak,
4TOObI ABWKEHME TEMNMOHOCUTENS Yepes TEPMOCTaT OCYLLECTBNANOCL NO CTPEeskKe, no-
KasaHHOW Ha ero kopnyce (cm. Tabn. 2.1).

2.13. KoHcTpykuymsa 6asoon moandurkaumm KoHBeKTopor (6e3 TepmocTaroB) no-
3BOMSET UX NPUMEHHATb B CUCTEMax OTOMMEHUA C TEMNepaTypou TEnmnoHOCUTENA A0
150°C 1 ero pa6oumm n3bbITOuHLIM aasneHuem Ao 1 MMa npu ucnbiTatensbHOM
He meHee 1,5 MIMa. o 3akasy NOCTaBNAKTCA KOHBEKTOPbI Ans paboTbl B cMCTeEMax
OTOMMEHNS € MOBbIWEHHbIM pabounm u3bbLITOUYHLIM paBrieHnem go 1,6 MMa (B
3TOM CJlyyae OHM MUCNbITbIBAOTCA NPU U3OLITOYHOM [aBfieHUU He MeHee 2,4
MMa).

2.14. KoHeekTopbl «CaHtexnpom ABTo» U «Cantexnpom AeTo-C» UCNbITbIBa-
OTCA Npn N3bbiTouHOM gaeneHun He meHee 1,5 MIa n paccunTaHbl Ha pabouee n3-
ObiTouHOe pgaBneHue go 1 Mla ¢ y4éTom NPoYHOCTHLIX NOKasarenen TepmocTara.

MakcumanbHasa TemnepaTtypa TENSIOHOCUTENA NpU STOM OnpeaenseTcs Tex-
HUYECKUMWN XapakTepuctmkamm Tepmoctara. lNpu ncnonb3oBaHum Tepmoctaros 3A0
«JlaHdocc» TemnepaTypa TENNOHOCUTENS He AOSMKHA npeBbiwatk 120°C.

2.15. 3HayeHnss HOMWHanbHOro TennoBoro MoToka Quy CTanbHbIX HACTEHHbIX
KOHBEKTOPOB C KoxXyxoM npoussogctea OAO «CAHTEXIPOM» onpepeneHsl B nabopa-
TOpuM oTonuTENbHBIX Npubopos 1 cuctem otonneHns Pryr «HUUcaHtexHkn» — ro-
NOBHOMO WHCTUTYTa Mo pa3paboTke N UCMBITaHUIO OTONMUTENbHBIX NPUBOPOB COrnacHo
METOAMKE TENNOBbIX UCMbITAHUWA OTONUTENBbHBIX NPUOOPOB NPU TENMOHOCUTENE BOAE
[4] npn HOopMarnbHLIX (HOPMaTUBHbLIX) YCIOBUSX. TEMMepaTypHOM Hanope (pasHoCTw
cpefHeapndMeTMYeckon TemnepaTypbl Boabl B npubope n TemnepaTtypbl BO3gyxa B
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nsoTepMuyeckon kamepe) @=70°C, pacxoge TEMNNOHOCUTENS Yepes Kaxayto opebpéH-
Hyto TpyOy koHBekTopa Mnp,=0,1 kr/ic (360 Kr/4) npun ero ABWKEHWUM MO CXEME «CBEPXY-
BHN3» 1 BapomeTpuyeckom gasnenmmn B=1013,3 rla (760 mm pT.CT.).

2.16. T'ngpaBnuyeckne xapakTepUCTUKM KOHBEKTOPOB C KOXYXOM, W3roTaenn-
BaeMbix OAO « CAHTEXIPOM»,nony4yeHsl Npyv noaBogKax yCroBHbIM AnaMmeTpom 20 MMm.
Ana aBTOMaTU3NPOBaHHBLIX MOANMPUKALMA C 3aMblKarOLMM yHaCTKOM, NPUBAPEHHBIM K
natpybkam KOHBEKTOPOB N0 opurmHanbHon TexHonorum OAO « CAHTEXIMNPOM», rmgpas-
NNYECKMNE XapaKTEPUCTUKM OTHECEHDI K Y3y B LIENIOM, KOTOPbIN BKIFOYAET KOHBEKTOP C
TEPMOCTaATOM U 3aMbIKaroLLMIA y4aCTOK U3 TPyObl C YCNOBHBIM AnameTpom 15 Mm.

'mapaBnuyeckne umcnbiTaHMA NpoBefeHbl cornacHo metoamke HUUcaHTexHukn
[5], no3BonAOWEN ONpPeaenaTb 3HaYeHUs npuBenéHHbIX KO3PPUUNEHTOB MECTHOrO
COMNPOTUBIEHNS (uy N XapakTEPUCTUK COMPOTUBEHUSA S,y NMPU HOPMarbHbIX YCNOBUSX
(npn pacxope Boabl vepes npubop 0,1 kr/c unn 360 kr/4) nocne nepuoga akcnnyara-
LMK, B TEYEHME KOTOPOro KOSMMPULNEHTBI TPEHMUA MEPHBIX Y4aCTKOB CTarbHbIX HOBbIX
Tpyb Ha NOABOAKaX K UCMbITbIBAEMbBIM OTONUTENBHBIM NPMBOPaM AOCTUraT 3HAYEHUN,
COOTBETCTBYHOLMX KOIPDULNMEHTY TPEHNA CTarnbHbIX TPYO C SKBMBaNEHTHOW LLEPOXO-
BaTtocTbto 0,2 MM, MPUHATOW B KayeCTBe PacYETHOW ANSA CTalnbHbIX TEMNONPOBOAOB
OTEYECTBEHHbIX CUCTEM OTOMNSEHNS.

2.17. JkcnnyaTaumMoOHHbIE UCMbITAHUA KOHBEKTOPOB, M3rotoBneHHbix OAO «CAH-
TEXTIPOM», nokasanu, 4To UX TEMNOBbIE XapakTePUCTUKN NPU SKCMyaTaunn CHKaKT-
cs He Bonee yem Ha 2%.

2.18. lMoMMMO NepeyuncneHHbIX Bbille MOANMUKALUMIA HACTEHHBIX KOHBEKTOPOB C
koxkyxom OAO « CAHTEXITPOM» narotaBnmeaeT HanofibHbIE BbICOKME KOHBEKTOpPbLI MO-
BbILWEHHOW TennonnoTHocTK KB-Y Ang oTonneHus NecTHUYHbIX KNMETOK U MOMELLEHUN
BonbLuoro obvéma [6].

2.19. OBo3Ha4eHMs TMNOPa3MepOB KOHBEKTOPOB B Tabn. 2.2 — 2.12 ykasaHbl Co-
rnacHo TpeboBanHmam [OCT 20849-94 n TY 4935-019-03989804-2004 1 cooTBeTCTBY-
FOT NPUBEAEHHBIM HIDKE NpUMepam.

KOHBEKTOP OTOMUTENBHBIA C KOXYXOM Manon rnydbuHbl, TpaBMobe3onacHbIn
«YHueepcan Tb», ¢ anametpom ycnoeHoro npoxoga Tpyd 20 MM, HOMUHanNbHBIM TEnM-
nosbim notokom 0,918 kBT, KOHLEBOW, NpPaBoro nucnonHeHus (puc. 2.1):

Koneekmop «YrHueepcan Tb» KCK 20-0,918 K npae. TY 4935-019-03989804-2004 .

KOHBEKTOP OTONMUTENBLHLIN C KOXYXOM CpeaHen rnybuHbl, TpaBMobe3onacHbIn
«Ynueepcan Tb-C», ¢ anameTpom ycnoeHoro npoxoga 1pyd 20 MM, HOMUHAmNbBHbLIM Te-
NnoBbIM NOTOKOM 1,348 kBT, npoxogHON, NpaBoro UCNonHeHns (puc. 2.4):

Koneekmop «Yrueepcan Tb-C» KCK 20-1,348 I1 npas.
TY 4935-019-03989804-2004.

KOHBEKTOP OTOMUTENBHBIM C KOXYXOM Manown rnybuHbl, TpaBmobesonacHbin,
«CaHtexnpom ABTO», C AnamMeTpom ycnosHoro npoxoga Tpyd 20 MM, HOMUHaNbHbLIM
TennoebiM notokom 0,918 kBT, kOHUEBOW, aBTOMAaTU3NPOBaHHbLIN (CO BCTPOEHHbIM TEP-
mocTtatoM PT-1 ans oaHOTPYOHbIX CUCTEM), C 3aMbIKarOLLMM y4acTkom (puc. 2.5):

Koneexkmop «Canmexnpom Aemox» KCK 20-0,918 KA 1(3y) npae. B
TY 4935-019-03989804-2004.

KOHBEKTOP OTOMUTENBHBIA C KOXYXOM Manon rnydbuHbl, TpaBMobe3onacHbIn
«CaHtexnpom ABTO», C AnamMeTpom ycnosHoro npoxoga Tpyd 20 MM, HOMUHaNbHbLIM
TennosbiM noTtokom 0,918 kBT, npoxogHoM (Ans KOMMMeKTauum ¢ aBToOMaTU3npoBaH-
HbIM KOHBEKTOPOM «CaHTexnpom ABTO» KOHLIEBOIO UCMOMHEHNS), C 3aMblKaoLWUM y4a-
CTKOM MNpaBoro UCnonHeHus (puc. 2.9):

Koneexkmop «Canmexnpom Aemox» KCK 20-0,918 l1A (3y) npas.
TY 4935-019-03989804-2004.
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KOHBEKTOP OTOMUTENBHBIM C KOXYXOM Manown rnybuHbl, TpaBmobesonacHbin,
«CaHtexnpom ABTO», C AnamMeTpom ycnosHoro npoxoga Tpyd 20 MM, HOMUHaNbHbLIM
TennoebiM notokom 0,918 kBT, kOHUEBOW, aBTOMAaTU3NPOBaHHbLIN (CO BCTPOEHHbIM TEP-
mMocTtatoMm PT[-2 ¢ BO3gyxOOTBOAYMKOM AN ABYXTPYOHbIX cucTem), 6e3 3ambikarowero
y4acTka, npasoro ncnonHeHua (puc. 2.10):

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

KOHBEKTOP OTOMMUTENBHBIA C KOXYXOM cpeaHen rnybuHbl, TpaBmobesonacHbIn,
«Cantexnpom ABTo-C», C gnameTpom ycnoBHOro npoxoga Tpyd 20 MM, HOMUHANbHbLIM
TennoebiM NoTokom 1,348 kBT, KOHUEBOW, aBTOMAaTU3NPOBAHHbLIN (CO BCTPOEHHbIM TEP-
mMmocTtatoM PT[-1 ans ogHOTPYOHbIX CUCTEM), C 3aMblKalroWMM Yy4acTKOM, NpaBoro uc-
NONMHEHMS NPU NOABOAE TEMNOHOCUTENS K BEPXHEMY naTpybky «B» (puc. 2.15):

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

TY 4935-019-03989804-2004.

To xe npu NoaBoAe TEMNNOHOCUTENSA K HXKHEMY naTtpybky «H» (puc. 2.16):
KoHnesexkmop «Canmexnpom Aemo-C» KCK 20-1,348 KA 1 (3y) npae.H
TY 4935-019-03989804-2004.

KOHBEKTOP OTOMMUTENBHBIA C KOXYXOM cpeaHen rnybuHbl, TpaBmobesonacHbIn,
«Cantexnpom ABTo-C», C gnameTpom ycnoBHOro npoxoga Tpyd 20 MM, HOMUHANbHbLIM
TennoebiM NoTokom 1,348 kBT, KOHUEBOW, aBTOMAaTU3NPOBAHHbLIN (CO BCTPOEHHbIM TEP-
MocTtatoMm PT[I-2 ¢ BO34yXOOTBOAUMKOM - AN ABYXTPYDOHbIX CUCTEM), Be3 3ambiKaroLLe-
ro yyacTka, NieBoro UcrnonHeHns (puc. 2.22):

Koneexkmop «Canmexnpom Aemo-C» KCK 20-1,348 KA 2 nee. B
TY 4935-019-03989804-2004.

KOHBEKTOP OTONMUTENBLHLIN C KOXYXOM CpeaHen rnybuHbl, TpaBMobe3onacHbIn
«CaHtexnpom ABTO-C», C AMaMeTPOM YCNoBHOro npoxoga Tpyd 20 MM, HOMUHANBHbLIM
TennoebiM notokoMm 1,348 kBT, npoxogHou (4NA KOMMMEKTauMm ¢ aBTOMaTu3npoBaH-
HbIM KOHBEKTOpoM «CaHtexnpoMm ABTO-C» KOHLEBOrO WCMOMHEHWS), C 3aMblKaroLnm
y4acTKOM, NpaBoro UcnonHeHus (puc. 2.19):

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

Obpauwiaem BHUMaHUE MNPOEKTUPOBLIMKOB MU 3aKa3uMKOB Ha OTCYTCTBME B
YCNOBHbIX 0D03HAYEHMAX KOHBEKTOPOB, MPefHas3Ha4YeHHbIX ANS ABYXTPYOHbIX CUCTEM
OTONMEHNA, yKasaHWa O HanpaBneHUM ABWKEHWA TennoHocutensa depes npubop (B
nnn H), nockonbky B ABYXTPYOHbIX CUCTEMax OTOMMEHWA MNOABOA TEMNNOHOCUTENS K
npmnbopam OCyLLECTBNAETCA TOMBKO NO CXEME «CBEPXY-BHU3Y.

Mpn BCcex mMoamnukaumsax aBToOMaTMU3MPOBaHHbLIX KOHBEKTOPOB TepmMocTaT AOn-
XeH ObITb yCTaHOBMNEH Taknm 0Bpa3oMm, YTOObI ABMXKEHME TEMSIOHOCUTENA Yepes3 Hero
OCYLLIECTBNANOCH, KaK YKa3blBanoch, Mo HaNpaBreHWo CTPENKN, NOKa3aHHOW Ha Kopny-
ce TepmMmocTarTa.

2.19. Bce BblweykasaHHble 0603Ha4YeHNs NpUBEAEHbI AN KOHBEKTOPOB C rMaj-
KUMKW KOHLaMn naTpyokoB ANA UX NPUCOEAVNHEHUA K TENMONPOBOLAM METOLOM CBapKM.
Mpn OTKPbITUM 3aKa3a Ha KOHBEKTOPbl C pe3bboBbIM MOACOEANHEHNEM B KOHLEe 060-
3Ha4YeHNsa KOHBEKTOpa crnefyeT AOMOMHUTENBHO yKasbiBaTb MHAEKC «pe3.», a npu uc-
NONHEHNN NPUCOEANHUTENBHBIX NaTpybkoB C pacTpybamum — MHAEKC «pm.».

2.20. Cneuunanmctel OO0 «Butatepm» coBmectHo co crneuwanuctamm OAO
«CAHTEXIPOM» paspabotann KOHBEKTOPbl C AOHHbLIM PacrnonoXeHWeM NPUCOEaNHN-
TenbHbIX Narpydkos, noctasnsemole OAO « CAHTEXIPOM» no oTgensHoMy 3akasy. Y
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3TMX KOHBEKTOPOB AJIMHA KOXYyXa YBENUYEHA Ha OAWH TUMOPAa3Mep, HO TEMsoBble Xa-
PaKTEPUCTUKN TaKME XKe, Kak y Mogmndukaumin ¢ BOKOBbIM pacrnonOXEHNEM NPUCOELMN-
HUTENbHBIX NaTpybKOB.

PaspaboTtaHbl Takke mMoamnduKaumm KOHBEKTOPOB C HarpeBaTeslbHbIM 3MeMEH-
TOM M3 TPYD YyCNnoBHbIM AnamMeTpoMm 15 MM NpeMMyLLECTBEHHO ANS ABYXTPYOHbIX CUC-
TEM OTOMIEHUS U BbLICOKME HAamMosbHblE KOHBEKTOPbLI ANSA MPECTWKHbIX MOMELLEHNA
Bonbworo obvéma.

2.21. OO0 «Buratepm» n OAO « CAHTEXIPOM» nocTtosaHHO paboTaroT Haj co-
BEPLUEHCTBOBAHNEM KOHCTPYKLMA U TEXHOMOMMM U3rOTOBIEHNST KOHBEKTOPOB «YHMBEP-
can Tb» n «Cantexnpom ABTO». CnpaBku O BO3MOXHbIX W3MEHEHWAX KOHCTPYKLMIA
NpMOOPOB M pacLUMPEHUN X HOMeEHKNaTypbl MOXHO nonyunte B OO0 «Butarepm»
(agpec n Homepa TenedOHOB yKasaHbl B NPELNCNOBUN).

2.22. OO0 «Butatepm» He HECET OTBETCTBEHHOCTM 3a Kakue-nmbo owmnbkn B
kaTanorax, OpoLwlopax Unm Apyrux nedartHblx Marepuanax, B KOTOPbIX 3aMMCTBOBaHbI
CBEAEHUS N3 HACTOSALLNX pekoMeHaauummn 6e3 cornacoBaHms ¢ Ux paspaboTymkamu.
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Puc. 2.1. Koneekrop «YHuBepcan Tb» K npas.
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Puc. 2.2. Konsektop «YHuBepcan Tb» I npas.
(npoxodHoll NpPaso20 UCNoNHeHUs)
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Puc. 2.4. Konsektop «YHusepcan Tb-C» I npas.
(npoxodHoll NpPaso20 UCNoNHEeHUs)
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Puc. 2.5. Koneektop «CaHtexnpom ABTto» KA (3y) npas. B
(KoHUegoLll, NPas020 UCMOMNHEHUS, C 3aMbIKaroWUM yHacimKoM, Ona 0euxeHus
800b! 10 CXeMe «C8epXy-68HL3»)
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Puc. 2.6. KonBektop «CaHrexnpom Aeto» KA (3y) npas. H
(KOHUee8Ooll, NPas020 UCMHOMNHEHUS, C 3aMbIKalOWUM y4acmKom, Onsa deuwxeHus
800b! 110 CXeMe «CHU3Y-868€epx»)
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Puc. 2.7. Konsekrtop «CaHtexnpom Asto» KA (3y) neB. B
(KOHUeeoll, Nes020 UCMNOMHeHUS, C 3aMbIKaloWUM Y4acmKoMm, Onsa GewKeHus
800kb! 10 CXeMe «C8epXy-68HU3»)
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Puc. 2.8. Konektop «CaHtexnpom Aeto» KA (3y) neB. H
(KOHUeeO(l, 1e6020 LCMONIHEHUS], C 3aMbIKalOWUM YYaCImMKoOM, Ona G6LpKeHuUs
800bI 10 CXeMe «CHU3-88epx»)
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Puc. 2.9. Koneekrtop «CaHtexnpom Aeto» A (3y) npas.
(npoxodHoll, npaeo20 UCNONHEeHUS, C 3aMbIKaOW UM y4acmKoM; NPoxodHoll
J1€68020 UCMOMHEeHUS € 3aMbIKaloWUM Y4acmKOM — 6 3ePKa/lbHOM U306paxeHuu)
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Puc. 2.10. Konusektop «CaHtexnpom Asto» KA npae. B
(KoHUe8Oll, NPaso20 UCMNONMHEeHUs, 683 3aMbIKar W e20 yyacmxa, ona 0eLKeHus
800LI N0 cxXemMe «Ceepxy-eHU3»)
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Puc. 2.11. Konsekrop «CaHrexnpom Aeto» KA npas. H
(koHUeeoll, Npaso20 ucnonHerHusn, 6e3 3aMbIKaloWe20 yyacmka, 0nsa dewxeHUs
800b! 110 CXemMe «CHU3Y-66epx»)
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Puc. 2.12. Konsekrop «CaHtexnpom Asto» KA nes. B
(KoHuesoll, Nneeo20 ucrnonHeHus, 6e3 3aMbiKalouwe2o yyacmea, 0nsa 0eLkeHuUs
800kb! 10 CXeMe «C8epXy-68HU3»)



17

a4

& o0

28

47

—r

Puc. 2.13. KonBekTop «Cantexnpom Asto» KA neB. H
(koHuesol, neeo20o ucnomnHeHus, 6e3 3aMbiKarouwe20 y4acmya, onsa eLkeHuUsn
800bI IO CxXeMe «CHU3-88epPx»)
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Puc. 2.14. Kousekrop «CaHtexnpom Asto» lNA npas.
(npoxodHol, npaeozo ucnonHeHus, 6e3 3ambiKalouwje2o yyacmua; npoxodHoul
JN1e8020 UcnosiHeHUs 6e3 3aMbIKaloWe20 yyacimnKka — 6 3epKaibHOM U3o6paxeHuu)
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Puc. 2.15. Konusektop «Cantexnpom Aeto-C» KA npae. B
(KOHU e80!, NPae020 UCMOMNHEHUS, C 3aMbIKalOWUM y4acmKom, Onsa deuwxeHus
800b! 110 CXemMe «C8epxy-8HU3»)
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Puc. 2.16. Kousektop «CaHtexnpom ABTo-C» KA npae. H
(KoHUeeoll, NPag0o20 LUCMOMHEHUS, C 3aMbIKaIOWUM yYacmKoM, Ona deuxeHus
€00b! 110 cXeMe «CHU3Y-868epx»)
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Puc. 2.17. Konektop «CaHtexnpom Aeto-C» KA neB. B
(KoHUeeoll, 1e€020 UCIMONIHEHUS, C 3aMbIKaloWUM y4acmKom, Onsa deLKeHus
€00bI N0 CXeMe «CeepxXy-8HU3»)
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Puc. 2.18. Koneekrop «CaHrexnpom ABTo-C» KA neB. H
(KOHUeeol, Nee020 UCNONTHeHUS, C 3aMbIKalOUWUM Yy4acmKoM, Ona dewxeHun
800b! 110 CXemMe «CHU3Y-66epx»)
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Puc. 2.19. Konsektop «CaHtexnpom Aeto-C» A npas.
(MpPox00HOLl, NPaso20 UCMOHEHUS, C 3aMbIKaIOU{UM Y4acIMKOM; 11€60€ UCMOTHEHUE —
C M080POMOM HazpesamenbHO20 31emeHma Ha 180° 8 eepmukanbHOL MIOCKOCMU)

34
."é‘ A-A
| i
2
S S
8 S8
s [l

Puc. 2.20. Konsekrop «CaHrexnpom AsTo-C» KA npas.
(koHUeeoll, Npaeo20 ucnonHeHus, 6e3 3ambiKkarouwie20 yvacma, 0nsa dewxeHus
800bI IO CXeMe «C8epPXy-8HU3»)
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Puc. 2.21. KonBektop «CaHtexnpom ABTo-C» KA npas. H
(KoHUeeoll, NPaso20 ucnonHeHus, 6e3 3aMmbiKaruie20 yyacmka, 0na 0euxeHus
800b! 1O CXEeMe «CHU3Y-86€epPX»)
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Puc. 2.22. Kousektop «CaHtexnpom ABTo-C» KA nes. B
(koHueeoll, neeo20 ucnonHeHus, 6e3 sambikarouje20 ydyacmea, Ona 0swxeHus
800b! 10 CXeMe «C8EePXy-8HU3»)
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Puc. 2.23. KonBektop «CaHtexnpom ABTo-C» KA nee. H
(koHuesoll, Neeo20 UcCNonHeHuUs, 6e3 3aMbiKarowWe2o ydyacmka, Onsa dewxeHus
800bI 110 CXeMe «CHU3Y-88epx»)
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Puc. 2.24. Konsektop «CaHrexnpom ABTo-C» lNA npas.
(npoxodHoil, Nnpaeo2o ucnonHeHus, 6e3 3aMbIKalOWe20 y4acimnKa; J1leeoe UCMOoNHeHue —
€ Noeopomom HazpeeamesibHo20 3nemeHma Ha 180° e eepmuxansHOL MIOCKOCMU)
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HacTeHHbIX KOHBEKTOPOB C KOXYXOM, Bbinyckaembix OAO «CaHTexnpom»

Cxema KOMMOHOBKM Tp)~'6 HarpeeBaTenbHOro anemMeHTa

HanmeHoBaHue Ne Ne
moauukaymum (TP@ - ycnosHoe 0603HaYEHNe TepMocTaTa, pu- | Tab-
KOHBEKTOpa & - HanpaBneHue ABWKEHWUS TENNOHOCUTENS) CyHKa | nuubl
«YHusepcan Tb», = 2.2
KOHUEBOW : 24 24
«YHusepcan Tb», — 29 23
NPOX0aHON — ’ 2.4
«YHusepcan TB-C», = 2.5
KOHUEBOWM g 2.3 2.7
«YHusepcan TB-C», — 24 286
NpoXoAHON —— ' 2.7
«CaHrexnpom ABTO»
npaeoro UCMNoNHEeHUN 'l‘pQ <+ > 2.5 2.8
C 3aMbIKaIOLLNMK L, Tpg . 26 29
y4yacTkamu, KOHLEeBbIE
«CaHTexnpom ABTO»
NeBoro UCNOfMHEeHUs > P - 2.7 28
C 3aMblKaroLLMMK “ } > : 3")“’ 2.8 29
y4acTkamu, KOHLUEBbIE
«Canrtexnpom ABTO»
npaeoro UCMOMHEHUA TDQ iy (5 g 210 2.8
6e3 3amblKarLLMX 7 b I 2.1 29
Yy4acTKOB, KOHLUEBbIE
«CaHTexnpom ABTO»
neBoro UCNOfMHeHUs > ?TP - }) 212 2.8
6e3 3amblkaloLmX - > P 213 2.9
YYacTKOB, KOHUEBbIE
«CaHntexnpom ABTO» <> <> 58
C 3aMblKaroLLMMHK | - — | 2.9 29
y4acTkamu, NPOXOaHbIE N :
«CaHnTexnpom ABT0-C» e - -
npaBoro UCNONHEHUN %—\ L—‘—\ 2.15 2.10
C 3aMblKarLLMMK C 7 ™ o 2.16 212
y4acTKamu, KOHUEBbIE
«Cantexnpom ABTO-C» > o
nesoro UCNosnHeHuA l - 7 <+ ) 217 210
C 3aMblKaoLLUMK X ) — > 218 | 212
y4acTkamMm, KOHLUEBbIE
«Canrexnpom AeTo-C» = « -
npaBoro MCNONHEHUN 2.20 2.10
6e3 3amblkaloLmX ™ 2.21 212

y4acCTKOB, KOHUEBbLIE
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lMpodomxerHue mabnuusi 2.1

HaumeHoBaHue Cxema KoMNOHOBKM TRYDO HarpeBaTenbHOro anemeHTa Ne Ne
moancrKaLmm (Tp@ - ycnoeHoe 0603HavYeHne TepmocTara, pw- Tab-
KOHBEKTOpa & - Hanpaenenwe ABWKEHUS TENNOHOCUTENS) CyHKa | nuupl
«CaHTexnpom AeT0-C» R
neBoro UCNOfMHeHUN < ) 222 210
Ges 3amblKaoLmX ‘ E ) - - 2.23 212
Yy4acTKOB, KOHUEBbIE
« =
Ci”ﬁﬁﬂ.ﬂﬁmﬁlic — | 1:_ :-: | — 210 | 295
ydactkamu, NpoxoaHble '
«CaHTtexnpom ABTO» Tp(i C: | <— 210 28
npasoro UCNoNHeHus < > 29 29
KOHUeBOI 6e3 3ambl-
KaloLLero yyacrka u &
NPOXOAHOIA C 3aMbl- @( - [ = 2.1 28
KaKOLLMM y4aCcTKOM ™ = - 2.9 2.9
«CaHnTexnpom ABTO»
NpaBoro UCNOMHEHUA
KOHUeBOW 6e3 3ambl- TP({ C < 210 2.8
KaloLLero y4yacrka u C P> 2.14 29
npoxoaHon 6e3 3ambl-
KaloLLero y4acrka
«CaHtexnpom ABTO» Tp(i c c [ - 210 28
NpPaBoro UCNOMHEHUS c - o 214
KOHLUEeBoNn 6e3 3ambl- = 29 29
KaloLlero y4acrka,
npoxoaHoi 6e3 3ambl- - B 211
KalKoLLero y4acrka, g = == l Bl o14 | 28
NPOXOAHOI C 3aMbl- P c < < 29 29
KaloLLMM y4acTKOM
«CaHTtexnpom ABTO»
NpPaBoro UCMOMHEHUA
KOHUeBOW Be3 3ambl- Tl’i < C < 2.10 2.8
KaKLLero yyacrka u C C: > 2.14 29
[Ba NpPOXoAHbIX 6e3
3aMbIKalOLLMX YHaCTKOB
«Canrtexnpom ABTO-C» jae = 4 / I N 2.20 g:?
NpaBoro UCMOMHEeHUN C 5 =7 — - 2.19 2'12
KOHUeBOI 6e3 3ambl- '
KaloLero y4acrka u cC— 210
NPOX04HON C 3ambl- a4 7 1 o 2.21 2'11
KarLwMM y4acTKOM & —~— , < 219 2'12
«CaHtexnpom ABTO-C»
NpPaBoro UCNOMHEHUSA - < - 510
KOHUeBOW 6e3 3ambl- A——— 2.20 2'11
KawLulero y4yacrka, C 7 < 7 7 > 224 2'12

npoxoaHon 6ea 3ambl-
KaloLLIEro y4yacTka
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OkoH4aHue mabnuuysi 2.1

HaumeHoBaHue Cxema KoMNOHOBKM TRYDO HarpeBaTenbHOro anemeHTa Ne Ne
moauukaymm (TP@ - ycnosHoe 0603HaYEHNe TepMocTaTa, pu- | Tab-
KOHBEKTOpa & - Hanpaenenwe ABWKEHUS TENNOHOCUTENS) CyHKa | nuupl
«CaHnTexnpom AeT0-C» e —~ <> < 220 210
NpaBoro UCNONHEHNS N . I . 224 | 211
KOHUeBOW 6e3 3ambl- C 4 / 219 212
KaloLLero yyacrka,
npoxoaHoin 6e3s 3ambl- N\ B _ 2 91 210
KaloLEero y4acrka, L S L T 254 211
MPOXOHON C 3aMbl- & < ——Gy———r—a 2'19 2'12
KaoLLMM y4aCTKOM ' )
«Canrexnpom ABTO-C»
NpaBoro NCNONMHEHUs . - -
KOHUeBOI 6e3 3ambl- i o N V4 / [ 2.20 g:?
KatoLero yyacrka u C 5 <7 P A . 7 2.24 212

ABa NpoxoaHbix 6e3
3aMbIKaOLLMX Y4aCTKOB
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Tabnuua 2.2. HomeHknaTtypa, TeNIOBOM NOTOK U pa3mepbl KOHBEKTOPOB
Manowm rnyouHbl «YHuBepcan Tb», KOHUeBbIX

o1 Pasmepbl, MM
E HaHJ-?:f_,VL_,V, OnuHa Paccro-
ObosHaueHue i tennosoii | OnvHa | anemexTa (;g':l“:; I'IJ'IL;JCaTrVIH siHWe Me-
KOHBEKTOpa ‘E noToK Ko>||<_yxa nge?_l%e}g' koHBek- | opeGpe- MLZT';F;EH'
S Quy, kBT L, Topa Lo | HusiLs Hamin L
KCK 20-0,4 K Y1 0,400 646 468 758 12 432
KCK 20-0,479 K | Y2 0,479 742 564 854 12 528
KCK 20-0,655 K | V3 0,655 646 540 758 6 432
KCK 20-0,787 K | Y4 0,787 742 636 854 6 528
KCK 20-0,918 K | V5 0,918 838 744 950 6 624
KCK 20-1,049K | V6 1,049 934 840 1046 6 720
KCK 20-1,18 K Y7 1,18 1030 936 1142 6 816
KCK 20-1,311 K | V8 1,311 1126 1032 1238 6 912
KCK 20-1,442 K | Y9 1,442 1222 1128 1334 6 1008
KCK 20-1,573 K [ Y10 1,573 1318 1230 1430 6 1104
KCK 20-1,704 K | Y11 1,704 1414 1326 1526 6 1200
KCK 20-1,835K | Y12 1,835 1510 1422 1622 6 1296
KCK 20-1,966 K [ Y13 1,966 1606 1524 1718 6 1392

Tabnuua 2.3. HomeHknaTtypa, TeNIOBOM NOTOK U pa3mepbl KOHBEKTOPOB

Manowu rmyouHbl «YHuBepcan Tb», npoxogHbIx

ol Pa3smepbl, MM
z riowu- Y Onuna Paccro
ObosHaueHue i ::,-J,-I,-T:;(I,Vl;, OnvHa | anemenTa (;g':l“:; I'IJ'IL;JCaTrVIH sIHWUE Me-
KOHBEKTOpa E MOTOK |<o>||<_yxa ngeci_lpl)/le}g- koHBexkT | opebpe- MLZTZ%?H-
S Quy, kBT L, opa L, | HusLs Hamin L
KCK 20-0,4 I Y1 0,400 646 468 813 12 432
KCK 20-0,47911 | Y2 0,479 742 564 909 12 528
KCK 20-0,65511 | ¥3 0,655 646 540 813 6 432
KCK 20-0,787 11 | Y4 0,787 742 636 909 6 528
KCK 20-0,918 11 | Y5 0,918 838 744 1005 6 624
KCK 20-1,049 11 | Y6 1,049 934 840 1101 6 720
KCK 20-1,18 I Y7 1,18 1030 936 1197 6 816
KCK 20-1,31111 | ¥8 1,311 1126 1032 1293 6 912
KCK 20-1,44211 | Y9 1,442 1222 1128 1389 6 1008
KCK 20-1,573 11 | Y10 1,573 1318 1230 1485 6 1104
KCK 20-1,704 11 | Y11 1,704 1414 1326 1581 6 1200
KCK 20-1,83511 | Y12 1,835 1510 1422 1677 6 1296
KCK 20-1,966 N | Y13 1,966 1606 1524 1773 6 1392
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Tabnuua 2.4. TexHUYECKNE XapaKTEPUCTUKU KOHBEKTOPOB

Manomn rnyouHsl «YHuBepcan Tb»

Mnowaab OB LEM Mgcca (C KpoH-
O603HayYeHne KOHBEKTOpA noBepx- BObI B wTenHamu), cnpa-
HOCTM

; ; Harpesa KOHBEK- KOHEZTH%, ||-(|rp0_
KoHueBoii MpoxoaHoii F Tope V, n iy XOZHOM
KCK20-0,4 K KCK20-0,4 I 0,972 0,5 8,2 8,3
KCK20-0,479 K KCK20-0,479 I 1,159 0,57 9,2 9,3
KCK20-0,655 K KCK20-0,655 I 2,075 0,5 10,5 10,6
KCK20-0,787 K KCK20-0,787 I 2,433 0,57 11,8 11,9
KCK20-0,918 K KCK20-0,918 I 2,836 0,64 13,3 13,4
KCK20-1,049 K KCK20-1,049 I 3,194 0,7 14,7 14,8
KCK20-1,18 K KCK20-1,18 I 3,552 0,77 16,1 16,2
KCK20-1,311 K KCK20-1,311 11 3,91 0,84 17,5 17,6
KCK20-1,442 K KCK20-1,442 11 4,268 0,91 18,9 19,0
KCK20-1,573 K KCK20-1,573 I 4,648 0,98 20,3 20,4
KCK20-1,704 K KCK20-1,704 I 5,006 1,04 21,7 21,8
KCK20-1,835 K KCK20-1,835 I 5,364 1,11 23,1 23,2
KCK20-1,966 K KCK20-1,966 I 5,744 1,18 24.5 24,6

Tabnuua 2.5. HomeHknaTtypa, TenOBOM NOTOK U pa3Mmepbl KOHBEKTOPOB
cpenHen rnyouHbl «YHuBepcan Tb-C», KOHUeBbIX

ol Pasmepbl, MM
E HaHJ.?:f_,VL_,V, OnunHa Paccro-
ObosHaueHune § tennoson | Onmua | snemenTa Oﬂga“:; I'IJ'IL;JCaTrVIH siHWe Me-
KOHBEKTOpa E noToK |<o>i|<_yxa ngec:_lrl)/leg- koHBek- | ope6pe- MLZTI;F;EH-

S Quy, kBT L, Topa Ly | HusLs Hamit Ly
KCK 20-0,7 K Y14A 0,700 601 396 713 12 324
KCK 20-0,85 K Y15A 0,850 697 492 809 12 420
KCK 20-1,0 K Y16A 1,000 793 588 905 12 516
KCK 20-1,226 K | Y14 1,226 793 594 905 6 516
KCK 20-1,348 K | Y15 1,348 841 642 953 6 564
KCK 20-1,471 K | Y16 1,471 889 690 1001 6 612
KCK 20-1,593 K | Y17 1,593 937 738 1049 6 660
KCK 20-1,716 K | VY18 1,716 985 786 1097 6 708
KCK 20-1,838 K | Y19 1,838 1033 834 1145 6 756
KCK 20-1,961 K | Y20 1,961 1081 882 1193 6 804
KCK 20-2,083 K | Y21 2,083 1129 930 1241 6 852
KCK 20-2,206 K | Y22 2,206 1177 978 1289 6 900
KCK 20-2,328 K | VY23 2,328 1225 1026 1337 6 948
KCK 20-2,451 K | Y24 2,451 1273 1074 1385 6 996
KCK 20-2,574 K | Y25 2,574 1321 1122 1433 6 1044
KCK 20-2,696 K | Y26 2,696 1369 1170 1481 6 1092
KCK 20-2,819 K | Y27 2,819 1417 1218 1529 6 1140
KCK 20-2,941 K | VY28 2,941 1465 1266 1577 6 1188
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Tabnuua 2.6. HomeHknaTtypa, TeNIOBON NOTOK U pa3Mmepbl KOHBEKTOPOB
cpenHen rnyouHbl «YHuBepcan Tb-C», npoxogHbIx

Pasmepbl, MM
x o HOMM_* Onuna Paccro-
ObosHaueHve ‘§ = ::,-J,-Inb:;cl,l;, OnuHa | snementa | OGuian Lar AHUE Me-
KOHBEKTOpa 53 NOTOK koxyxa | noopeb- | anuHa ””agTMH XAy KPOH-
=T Q. KBT L PeHuIo L, OE:H pLe- LTen-
v L, 3 Hamu Ly

KCK 20-0,7 I Y14A 0,700 601 396 768 12 324
KCK 20-0,85 I Y15A 0,850 697 492 864 12 420
KCK 20-1,0 I Y16A 1,000 793 588 960 12 516
KCK 20-1,226 N | Y14 1,226 745 594 912 6 516
KCK 20-1,348 11 | Y15 1,348 793 642 960 6 564
KCK 20-1,47111 | Y16 1,471 841 690 1008 6 612
KCK 20-1,593 11 | VY17 1,593 889 738 1056 6 660
KCK 20-1,716 N | Y18 1,716 937 786 1104 6 708
KCK 20-1,8381 | Y19 1,838 985 834 1152 6 756
KCK 20-1,961 1M | Y20 1,961 1033 882 1200 6 804
KCK 20-2,083 M | VY21 2,083 1081 930 1248 6 852
KCK 20-2,206 N | Y22 2,206 1129 978 1296 6 900
KCK 20-2,328 M | Y23 2,328 1177 1026 1344 6 948
KCK 20-2,451 11 | Y24 2,451 1225 1074 1392 6 996
KCK 20-2,574 11 | Y25 2,574 1273 1122 1440 6 1044
KCK 20-2,696 N | Y26 2,696 1321 1170 1488 6 1092
KCK 20-2,819 M | Y27 2,819 1369 1218 1536 6 1140
KCK 20-2,941 1 | Y28 2,941 1417 1266 1584 6 1188

Tabnuua 2.7. TexHUYECKNE XapaKTEPUCTUKU KOHBEKTOPOB

cpeaHen rny6uHbl «YHuBepcan Tb-C»

Mnowaab O6bém Macca (C KpoHLITENHA-
Tvin KoHBekTOpa nosL(Ia-‘pQ BOAbI B MU), cépagquaﬂ, Kr
KoHuesow MpoxoaHom Fl-FI)(;(;TaMFl:I?/I-Z T'(()(;)ZBS"('H K(;:')"%e' I'Ip:;;l)n-

KCK20-0,7 K KCK20-0,7 I 1,61 0,88 11,8 13,5
KCK20-0,85 K KCK20-0,85 I 1,97 1,02 13,5 15,2
KCK20-1,0 K KCK20-1,0 I 2,33 1,15 15,2 16,9
KCK20-1,226 K KCK20-1,226 I 4,381 1,09 19,4 20,6
KCK20-1,348 K KCK20-1,348 I 4,725 1,15 20,6 21,8
KCK20-1,471 K KCK20-1,471 I 5,069 1,22 21,8 23,0
KCK20-1,593 K KCK20-1,593 I 5,413 1,29 23,0 24,2
KCK20-1,716 K KCK20-1,716 I 5,757 1,36 24,2 25,4
KCK20-1,838 K KCK20-1,838 I 6,101 1,42 25,4 26,6
KCK20-1,961 K KCK20-1,961 I 6,445 1,49 26,6 27,8
KCK20-2,083 K KCK20-2,083 I 6,789 1,56 27,8 29,0
KCK20-2,206 K KCK20-2,206 N 7,133 1,63 29,0 30,2
KCK20-2,328 K KCK20-2,328 I 7,477 1,7 30,2 31,4
KCK20-2,451 K KCK20-2,451 I 7,821 1,76 31,4 32,6
KCK20-2,574 K KCK20-2,574 I 8,165 1,83 32,6 33,8
KCK20-2,696 K KCK20-2,696 I 8,509 1,9 33,8 35,0
KCK20-2,819 K KCK20-2,819 I 8,853 1,97 35,0 36,2
KCK20-2,941 K KCK20-2,941 I 9,197 2,03 36,2 37,4
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Tabnuua 2.8. HomeHknaTtypa, TeNOBOM NOTOK U pa3Mmepbl KOHBEKTOPOB

Manou rmyouHbl «CaHtexnpom ABTO» C YrfOBbIMU TepMOcCTaTamu

KOHUEBbIX U «CaHTexnpom ABTO» NPOXOAHbIX

Homu- Pa3smepbl, MM

2 Harb- © O6uwas anuka | PacceTos-
OBo3HaueHre KOHBEKTOPA S HBI 1 % Anuka H L Hue

z Tenso- % anemeHTa 2 Mexay

© BOY 2 3 | noope- KPOH-

5 notok | £ Bpetunio | Konue- | Mpoxon- | wreit-
_ _ = Q = L BOA HO Hamu

KoHueBon MNpoxoaHon HY: = 1

3 poxoa kBT = L
KCK20-0,4 KA | KCK20-04NA | Y1 | 0400 | 646 jg: 763 | 813 432
KCK20-0,479KA | KCK20-0,479MA | y2 | 0479 | 742 ggi 850 | 909 528
KCK20-0,655KA | KCK20-0,655MA |v3 | 0655 | 646 gjg 763 | 813 | 432
KCK20-0,787KA | kCk20-0.787MA |va4 | 0787 | 742 gig 850 | 909 | 528
KCK20-0,918KA | kCk20-0,918MA |v5 | 0918 | 838 ;gg 955 | 1005 | 624
KCK20-1,049KA | kcK20-1,049nA | v6 | 1,049 | 934 ggg 1051 | 1101 | 720
KCK20-1,18KA | KCK20-1,18nK | V7 | 1,18 [ 1030 ggg 1147 | 1197 | 816
KCK20-1,311KA | KCK20-1,311MA | v8 | 1311 | 1126 1822 1243 | 1203 | o912
KCK20-1,442KA | KCK20-1,442NA | y9 | 1442 | 1222 1 1 gg 1339 | 1389 | 1008
KCK20-1,573KA | KCK20-1,573nA | y10| 1,573 | 1318 gfg 1435 | 1485 | 1104
KCK20-1,704KA | KCK20-1,704NA | Y11 | 1,704 | 1414 12?2 1531 | 1581 | 1200
KCK20-1,835KA | kCK20-1,835MA | y12 | 1,835 | 1510 mfg 1627 | 1677 | 1296
KCK20-1,966KA | KCK20-1,966MA | Y13 | 1,966 | 1606 1 ggg 1723 | 1773 | 1392

lpumeyaHus.

1) B rpade «anuHa anemeHTa no opebpeHnto Ly» B YACNUTENE yKkasaH pasmep Ans Tep-
MOCTaTa C YrornbHWKOM, B 3HameHaTerne — Ana repmocrara 6e3 yronbHuka.
2) Obwan anvHa koHBekTopa L, ykasaHa 6e3 yyéta AnNWHbl TEPMOCTaTUYECKOro 3NeMeHTa

(=80 Mmm).

3) War nnactuH opebpennsa Lz coctaBnsgeT: ana Y1 n Y2 — 12 mm, gna ¥3...Y13 -6 mm.

4) MNpw 3aKase KOHBEKTOPOB B YCMNOBHbIE 0603HAYEHNs1 LOITKHbI ObITb BKMOYEHDI: (3y) — Npn
3aKkase KOHBEKTOPOB C 3aMblKalOWMMKN y4acTKaMu, «npaB» - NPaBoe UCMOMHEHNE, «JeB» - ne-
BOE MCronHeHne, «B» - nogBog TennoHocutena Kk BepxHemy naTtpybky, «H» - nogsog tenno-
HOCUTENSA K HYXKHEMY naTtpyobky.
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Tabnuua 2.9. TexHUueckmne xapakTepUCTUKN KOHBEKTOPOB
«CaHTtexnpom ABTO»

Mnowaab OB LEM Mgcca (C KpoH-
O6o3Ha4eHne KoHBEKTOpa noBepx- BOZb! B LTenHamu), cnpa-
HOCTU BOYHAsd, Kr

_ _ Harpesa KonBel- KoHue- Mpo-
KoHueBoii MpoxoaHoii F. Tope V, n S0 XOZHOV
KCK20-0,4 KA KCK20-0,4 MNA 0,972 0,5 8,6 7,7
KCK20-0,479 KA | KCK20-0,479 NA 1,159 0,57 9,6 8,7
KCK20-0,655 KA | KCK20-0,655 NA 2,075 0,5 10,9 10,0
KCK20-0,787 KA | KCK20-0,787 NA 2,433 0,57 12,2 11,3
KCK20-0,918 KA | KCK20-0,918 NA 2,836 0,64 13,7 12,6
KCK20-1,049 KA | KCK20-1,049 NA 3,194 0,7 15,0 14,1
KCK20-1,18 KA KCK20-1,18 MA 3,552 0,77 16,3 15,4
KCK20-1,311 KA | KCK20-1,311 A 3,91 0,84 17,6 16,7
KCK20-1,442 KA | KCK20-1,442 NA 4,268 0,91 18,9 18,0
KCK20-1,573 KA | KCK20-1,573 NA 4,648 0,98 20,3 19,4
KCK20-1,704 KA | KCK20-1,704 NA 5,006 1,04 21,6 20,7
KCK20-1,835 KA | KCK20-1,835 A 5,364 1,11 22,9 22,0
KCK20-1,966 KA | KCK20-1,966 NA 5,744 1,18 24,3 23,4

lMpumeyaHrue: macca ykasaHa 6e3 yuyéTta maccbl TEPMOCTaATUYECKOWN ronoBkmM (B npe-
aenax 0,2 kr) n maccbl 3amblkatoLero yqactka (=0,1 kr).
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Ta6bnuua 2.10. HomeHknaTypa, TeNIOBOM NOTOK U pa3Mmepbl
KOHBEKTOPOB cpeaHen rnybunHbl «CaHtexnpom ABTO-C»
C YrnoBbIMU TepMOCTaTaMun KOHLUEBbIX

. Homu- Pasmepbl, MM
2 | HanbHbI nMHa ObLyast Paccro-
C?gilli:ime E E Tennosoii | FnmHa SJ'PéMeHTa /J,J'IEJ'Ha SHUE Mexay
pa S 3 NOTOK KOXyXxa .
ST L no opeb- KOHBEKTO- KPOHLLITER-
Quy, kBT peHuio L, pa L, Hamu Ly
KCK 20-0,7 KA Y14A 0,700 601 396 718 324
KCK 20-0,85 KA Y15A 0,850 697 492 814 420
KCK 20-1,0 KA Y16A 1,000 793 588 910 516
KCK 20-1,226 KA | Y14 1,226 793 594 910 516
KCK 20-1,348 KA | Y15 1,348 841 642 958 564
KCK 20-1,471 KA | Y16 1,471 889 690 1006 612
KCK 20-1,593 KA | Y17 1,593 937 738 1054 660
KCK 20-1,716 KA | VY18 1,716 985 786 1102 708
KCK 20-1,838 KA | Y19 1,838 1033 834 1150 756
KCK 20-1,961 KA | VY20 1,961 1081 882 1198 804
KCK 20-2,083 KA | VY21 2,083 1129 930 1246 852
KCK 20-2,206 KA | Y22 2,206 1177 978 1294 900
KCK 20-2,328 KA | VY23 2,328 1225 1026 1342 948
KCK 20-2,451 KA | Y24 2,451 1273 1074 1390 996
KCK 20-2,574 KA | VY25 2,574 1321 1122 1438 1044
KCK 20-2,696 KA | Y26 2,696 1369 1170 1486 1092
KCK 20-2,819 KA | Y27 2,819 1417 1218 1534 1140
KCK 20-2,941 KA | VY28 2,941 1465 1266 1582 1188

lpumeyaHus.

1) Obwaa gnuHa koHeBekTopa L, ykasaHa 6e3 yyéTta AnNUHbI TEPMOCTaTU4ECKOro

anemeHTa (=80 Mm).

2) War nnactnH opebpeHunsa L; coctaBnaet: ana Y14A, Y15A n Y16A — 12 mm, gna

Y14...Y28 — 6 mm.

3) MNpu 3akase KOHBEKTOPOB B YCIOBHblIe 0003HAYEHUs] AOMXKHbI ObITh BKMIOYEHbI:
(3y) — Npy 3aKkase KOHBEKTOPOB C 3aMblKaloLMMK yYyacTkamu, «npae» - NpaBoe UCnorl-
HEHVe, «eB» - NeBOe MCMonHeHve, «B» - nogBog TennoHocuTens Kk BepxHemy nartpy6-
Ky, «<H» - nogBog TennoHOCUTENS K HUXKHEMY NnaTpyoky.
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Tabnuua 2.11. HomeHknaTtypa, TeNOBOM NOTOK U pa3mepbl KOHBEKTOPOB
cpepHen rnybuHbl «CaHtexnpom ABTO-C» NPOXOAHbIX

. Homu- Pasmepbl, MM
2 | HanbHbI nMHa ObLas PaccTo-
C?(EZC:':::'\;?)Hme E E Tennosoii | AnuHa SJ'PéMeHTa /J,J'IEJ'Ha AHNE MeXay
pa S 3 NoTOK KOXKyXa .
sT L no opeb- KOHBEKTO- KPOHLLITER-
Quy, kBT peHnio L pa L, Hamu Ly
KCK 20-0,7 NA Y14A 0,700 601 396 768 324
KCK 20-0,85 A Y15A 0,850 697 492 864 420
KCK 20-1,0 1A Y16A 1,000 793 588 960 516
KCK 20-1,226 MA | Y14 1,226 745 594 912 516
KCK 20-1,348T1A | Y15 1,348 793 642 960 564
KCK 20-1,471TA | Y16 1,471 841 690 1008 612
KCK 20-1,593 1A | Y17 1,593 889 738 1056 660
KCK 20-1,716 1A | Y18 1,716 937 786 1104 708
KCK 20-1,838T1A | Y19 1,838 985 834 1152 756
KCK 20-1,961T1A | Y20 1,961 1033 882 1200 804
KCK 20-2,083 A | Y21 2,083 1081 930 1248 852
KCK 20-2,206 MA | Y22 2,206 1129 978 1296 900
KCK 20-2,328 1A | Y23 2,328 1177 1026 1344 948
KCK 20-2,451 1A | Y24 2,451 1225 1074 1392 996
KCK 20-2,574T1A | Y25 2,574 1273 1122 1440 1044
KCK 20-2,696 A | Y26 2,696 1321 1170 1488 1092
KCK 20-2,819T1A | Y27 2,819 1369 1218 1536 1140
KCK 20-2,941 A | Y28 2,941 1417 1266 1584 1188

lMpumeyaHue: npy 3akaze KOHBEKTOPOB B YCINOBHble 0603HAYEHWS 4OMKHbI ObITb BKMHO-
YeHbl: (3y) — NpW 3aKkase KOHBEKTOPOB C 3aMblKalOLUMMW yyacTkamu, «npaB» - NpaBoe
UCMOMHEHNEe, «feB» - NeBoe UCNonHeHne, «B» - NoABoj, TENNMOHOCUTENS K BepXHEeMy
naTtpy6ky, «H» - nogBog TennoHocuTens K HUXHeMy naTpyoky.



33

Tabnuua 2.12. TexHUYECKNE XapaKTEPUCTUKN KOHBEKTOPOB

«CaHtexnpom ABTO-C»

Macca (c KpoH-

O603Ha4veHne KOHBEKTOpPA Mnowjank O61bEM LTenHamu), cnpa-
NOBEPXHO- BOAbI BOYHasA, Kr
y y CTh Harpe- V, n KoHLuie- Mpoxoa-

KoHuesown MNpoxoaHon Ba F, m ’ SOt Hoit
KCK 20-0,7 KA KCK 20-0,7 MA 1,61 0,88 12,2 13,7
KCK 20-0,85 KA KCK 20-0,85 A 1,97 1,02 13,9 15,4
KCK 20-1,0 KA KCK 20-1,0 NMA 2,33 1,15 15,6 17,1
KCK 20-1,226 KA KCK 20-1,226 MA 4,381 1,09 19,8 20,8
KCK 20-1,348 KA KCK 20-1,348 1A 4725 1,15 21,0 22,0
KCK 20-1,471 KA KCK 20-1,471 1A 5,069 1,22 222 23,2
KCK 20-1,593 KA KCK 20-1,593 MNA 5,413 1,29 234 24 .4
KCK 20-1,716 KA KCK 20-1,716 TA 5,757 1,36 24,6 25,6
KCK 20-1,838 KA KCK 20-1,838 1A 6,101 1,42 25,8 26,8
KCK 20-1,961 KA KCK 20-1,961 A 6,445 1,49 27,0 28,0
KCK 20-2,083 KA KCK 20-2,083 INA 6,789 1,56 28,2 29,2
KCK 20-2,206 KA KCK 20-2,206 A 7,133 1,63 29,4 30,4
KCK 20-2,328 KA KCK 20-2,328 1A 7,477 1,7 30,6 31,6
KCK 20-2,451 KA KCK 20-2,451 INA 7,821 1,76 31,8 32,8
KCK 20-2,574 KA KCK 20-2,574 1A 8,165 1,83 33,0 34,0
KCK 20-2,696 KA KCK 20-2,696 NA 8,509 1,9 34,2 35,2
KCK 20-2,819 KA KCK 20-2,819 MNA 8,853 1,97 35,4 36,4
KCK 20-2,941 KA KCK 20-2,941 NA 9,197 2,03 36,6 37,6

lMpumeyaHue: macca ykasaHa 6e3 y4éra macchbl TEPMOCTaTMYECKOW FOnoBkM (B npeaenax

0,2 Kkr) 1 maccol 3amblkarowero yvactka (=0,1 Kkr).
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3. CXEMbI U 3JIEMEHTbI CUCTEM OTONJIEHUA

3.1. OTonuTenbHble KOHBEKTOPLI «YHuBepcan Tb», «CaHtexnpom ABTO» U UX
Moandurkaumm cpegHen rnybunHbl NPUMEHSOTCA B OAHOTPYOHbIX N ABYXTPYOHbLIX CUC-
Temax BOLAHOrO OTOMMEHNA C BEPTUKANBHLIM U TOPU3OHTAaNbHBLIM PacroNOXEHNEM Te-
NnonpoBOA OB, O0BLEANHAOLNX OTONUTENBHBLIE NPUBOPBI.

MakcnumanbHO fonyCTuMble TeMnepartypa n paboyee n3bbITOMHOE AaBneHne Te-
NIOHOCUTENS ONpPEeAenarTCa TpeboBaHUAMMN, N3NOXEHHbIMK B N.N. 2.13 1 2.14.

3.2. CornacHo n.3.59 CHwuI 2.04.05-91* [7] oTonuTensHble Npnbopbl PEKOMEH-
AYETCH, Kak NpaBuno, ocHallatb TepMocTaramm, B YaCTHOCTM, B HOBOM CTPOUTENBCTBE.
[Ana mockoBckoro crpoutenscTea cornacHo tpebosaHmam MICH 2.01-99 ata peko-
MeHZaums aBnseTca 0b6a3aTensHOW.

3.3. KoHBEKTOPbI MOTYT MPUMEHATLCH B HACOCHbLIX, 311€BATOPHLIX U rpaBuTaum-
OHHbIX cuctemax. Obpawaem BHMMaHWE, YTO B ABYXTPYOHbIX CUCTEMAax C OTONUTEMb-
HbIMW NpmubBopamn, OCHALLEHHBIMK TEepMOCTaTtaMu, HEMNb3a NPUMEHATb TPaaULMOHHbIE
3neBaTopbl N3-3a NOCTOSHHOMO kKonebaHna pacxona CETEBOW BOAbI.

3.4. lMpn ncnonb3oBaHUM ABYXTPYOHbBIX CUCTEM OTOMNMEHNA C KOHBEKTOPaMM, OC-
HaLE&HHbIMM TepMocTatamn, HeoBXoANMMO NPOBOAUTL MMAPABINYECKUA PACYET Kak nNpu
PacyYETHOM HapPYXHOW TEMNepaType, Tak 1 NPU MakCMMarnbHOW Hapy>XHOW TeMnepaTtype
BO34yXa B NEPEXOHbIN Nepmog C TeM, YToObl B 3TO BPEMS, KOraa BO3MOXHO MOMHOE
3aKpbITUe BOMbLUMHCTBA TEPMOCTATOB N PE3KOE BO3PaCTaHUE CKOPOCTM BOAbI B OCTaB-
LLMXCA OTKPbITbIMW TEpMOCTaTax, He AOMNYyCTUTb B HUX MOBbILEHHbIM Nepenag aasne-
HUS (4O 3 M BOA. CT.) U, KaK CrneacTBue, nNpeBbILLeHNe YPOBHSA LUyMa CBEPX HOpMaTuB-
HOro. B cBA3W C 3TUM pekoMeHayeTCa ycTaHaBnmBaTh PErynatopbl nepenaja gasne-
HWA 1N BanaHCMPOBOYHbIE KNanaHbl 4118 YBA3KW 4aBNEHUW NO KpanHEN MeEpe y NepBO-
ro 1 NOCnegHero CTOSKOB M OrpaHnyMBaTh ObLLee KONMYeCcTBO CTOAKOB (OT rfaBHOro
CTOsIKa) Mo pasBoAALLUMM MarncTpanam B npegenax 5-7.

3.5. PekomeHpyemMblie n Hanbonee xapakTepHbIE CXEMbl CTOSIKOB BEPTUKAIbHBIX
CUCTEM W MOSTaXHbIX BETBEW FOPU3OHTamNbHbIX CUCTEM OTOMMEHUA C KOHBEKTOpamm
OAO «CAHTEXIPOM» npusegeHbl Ha puc. 3.1.

Mpn ncnonb3oBaHUM cxembl «r» (pyc.3.1) CKOpOCTb BOAbI B TpyDax KOHBEKTOpA
AomkHa ObITe He MeHee 0,2 m/c (pacxog Boabl HE MeHee 260 kr/4), a Takke Heobxoan-
MO MPEefyCMOTPETE BO3MOXHOCTb MOMHOMO yAaneHnsa BoAbl U3 CTOAKA WU KOHBEKTOPOB
NPy OTKNIOYEHMM CTOSAKa (HanpuMep, C NOMOLLLIO NPOAYBKN CTOSIKa BO34YXOM OT KOM-
npeccopa).

Mpn ncnone3oBaHUM NOBLIX CXeM OAHOTPYOHBIX CUCTEM OTOMMEHUSA NPU CKOPO-
CTM BOAbl B Tpybax koHBekTopoB Oonee 0,2 M/C yCTaHOBKa BO34YXOOTBOAYMKOB, Kak
npaewno, He TpebyeTcs.

Cxema «g» (pnc.3.1) NCNONb3yeTCa Kak B BEPTMKamNbHbIX, Tak U B FOPU3OHTab-
HbIX CUCTEMax OTOMMEHUS, NMPU STOM B BEpPTUKamnbHbIX Cxemax (a-r), B 3aBUCUMOCTM,
Hanpumep, OT STaKHOCTU 34aHUS, TENMOBbIX HArpy30K, apXUTEKTYPHO-NNaHNPOBOYHBIX
peleHnn U Hanm4una HeobXoANMbIX TUMOPa3MEPOB KOHBEKTOPOB, BMECTO OAHOMo UC-
NONb3YTCA HECKONBKO NPUBOopPOoB Npu UX NocneaoBaTensHOM NOAKHOYEHNN.

3.6. [Ina npepoTBpaLlleHna BCKUNaAHNA BOAbI HA BEPXHUX OTMETKax 34aHNA B OA-
HOTPYOHbIX CUCTEMaxX OTOMSIEHUA C BbICOKOTEMMEPATYPHbLIM TennoHocuTenem (Gonee
100°C) crneoyeT MPUMEHATb HWKHIOW pas3BoaKy Moarolmx Marucrtpanel ¢ Makcu-
ManbHOW TEMNSIOBOW Harpy3kom NogbEMHbIX CTOSKOB [8].
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Koneexmopsb! «YHusepcan Tb» u «YHusepcan TE-C» (¢ «8030yWHbLIM» K/1anaHom)
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Puc. 3.1. Cxembl npucoeguHeHns KOHBEKTOPOB K CUCTEMAaM BOASHOrO OTOMNIEHUS
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3.7. Ha puc. 3.2 nokazaHa BO3MOXHOCTb MCMONb30BaHNSA KOHBEKTOPOB «CaHTex-
npom ABTO» CO BCTPOEHHLIMU YrnoBbIMW TepMmocTaTamu. Ansa ymeHbleHns 6ecnones-
HbIX TENNONOTEPb CTOSKU (2,3) pasMeLlarT BAONb BHYTPEHHUX CTeH 3aaHus. OTtonu-
TenbHble Npubopsl (6), yCTaHOBNEHHbIE Yy HAPY)XHbIX CTEH, MOAKMKOYAIOT K pacnpenenn-
TenoHom rpebérke (1) C NOMOLLbH TENNONPOBOAOB (4), KOTOPbIE NPOKNaAbIBAKT B Moy
kKBapTupbl. Ona TennonposogoB (4) M TennonpoBOAOB HaMonbHOro ortonnenus (5)
OObIYHO MCMOMbL3YHT 3alMLLEHHbIE OT HapPY>XHOW KOPPO3WUM CTanbHble WM MefHble
TPyObl UNK TEPMOCTOMKME METannononnMmMepHsle Tpybbl, HanpumMep, NonMNPONUIEeHo-
Bble apMupoBaHHble TPyObl «AkBaTepm-LLUTabuny, nocraBnsemble poCCUNCKUM NOTpetn-
Tenam OO0 «MexpernoHaneHasa komnaHuay» (Ten. (095) 105-05-66, dakc. (095) 787-
70-64), nonnatuneHoBble MeTannononuvepHsle Tpyoel, noctaensemble AO «l'eHTa» u
paaomM apyrux mpm. Passogswme TennonpoBoAbl, Kak npasuno, TEensou3onnpoBaH-
Hble, NP Ny4YEBON CXeMe NPOKNaabIBarT B WTpobax mnn 3anueBatoT LEMEHTOM BbICO-
KMX MapoK C nnactmukaTtopom (C TONWMHOW CNos LIEMEHTHOro NoKpbITUA He meHee 40
MM). Mpy NnUHTYCHOW npoknagke 0bbIMHO UCMONb3YHTCA crneunansHble LEeKopupyro-
LLKe NANHTYCbl 3aBOACKOrO U3roTOBMNEHUS.

Puc. 3.2. JlyueBaa cxema HanonbHOW pPasBoOAKM TENNMOMNPOBOAOB OT BEPTUKANbHbIX
CTOSIKOB Y BHYTPEHHMX CTeH: 1 — rpebéxka, 2 — nogatowmm ctosk, 3 — o6paTHbli CTOSK,
4 — nogatowme TennonpoBobl, 5 — TENNONPOBOAbLI HAMOMBHOrO OTOMNMEHMUS,

6 — KOHBEKTOPbI, 7 - TEPMOCTATbI

3.8. KoHBEKTOpbI B MOMELLEHNN YCTaHaBNMBAaKOTCA, Kak nNpasuno, nog OKHOM Ha
CTEHE TOMbKO B OAUH psA no BbicoTe. [nnHa KOHBEKTOpa No BO3MOXHOCTU AOSTKHA CO-
CTaBnaATb He MeHee 75% ANWHbI OKOHHOro npoéma. BeinonHeHne ykasaHHoro Tpebosa-
HUS MO3BONSET HEUTPaNM30oBaTb HUCNagarowme OT OKOH MOTOKW XONOAHOro BO3Ayxa,
CBECTU K MUHMMYMY 30HYy AuckomdopTta 1 obecneunts onTuMarnbHbIA MUKPOKNMmaT
oTannmeaemMoro nomelleHns. [ns nonyyerus nyywero pacnpegeneHus TennoTsl B no-
MeLLeHUN BbIOOP KOHBEKTOPOB XenarenbHO Ha4yuHaTe ¢ NprubopoB Manou rnyouHbl.
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Mpy ncnonb3oBaHUM aBTOMaTU3NPOBAHHBIX KOHBEKTOPOB, Hanpumep, «CaHTex-
npom ABTO» PEKOMEHAYETCA pasmeLlaTtb UX Takmm obpasom, 4Tobbl TepMocTaTnyeckune
FONOBKM TEPMOCTATOB He ObINn 3aKpbIThl LUTOpamMK, Bbinn yaaneHsl ot npoéma 6ankoH-
HOW ABEPU HE MeHee, YeM Ha 150 mm. Ecnn atm tpeboBaHmnsa He cobnrogaroTcs, peko-
MEHAYETCA NCNONBb30BaTh BbIHOCHbIE AATYMKU ANS TEPMOCTATOB, KOTOPbIE yCTaHaBnu-
BaOTCHA UMK NOA, KOHBEKTOPOM, UMM Ha yYacTKe CTEHbI, HE 3aKPbITOM LUTOPaMN U Me-
Benbto (06b14HO Ha BbicoTe 1,2 — 1,5 M OT nona).

3.9. PerynupoBaHvne TennoBoro notoka KOHBEKTOpoB «YHuBepcan Tb» u «YHu-
Bepcan Th-C» MOXeT oCyLLeCTBNATLCA C MOMOLLBK «BO3AYLUHOrO» knanaHa. MNpu He-
obxogmmocTn obecnedeHns aBTOMaTUYECKOrO peXxmma perynmpoBaHnsa Lenecoobpas-
HO MPUMEHHATb aBTOMAaTMU3MPOBaHHbIE KOHBEKTOPLI «CaHTexnpom ABTO» U «CaHTex-
npom ABTO- C» CO BCTPOEHHbIMM YrIOBbIMM TEPMOCTaTaMM.

[Ana aBTOMatMyecKoro perynmpoBaHWs TEnrioBOro NMoToKa KOHBEKTOPOB «YHW-
Bepcan Tb» n «Ynueepcan Tb-C» yCTaHOBNEHHbIX B OQHOTPYOHbIX U ABYXTPYOHbIX
cucTemax OTOMMEHNS, MOryT UCMONBb30BaTLCA Takke NPOXOAHbIE W YINOBbIE TEPMOCTa-
Tbl COrnacHo gaHHeIM narotosutenem n 000 «Butatepm».

3.10. lna noOnHOro OTKOYEHMS CTOSIKOB OT Maructpaneun n cnycka u3 HmMx Bogbl
Ha NOABEMHOM M OMYCKHOM yyacTKax B MeCTax NPUCOEANHEHNSA CTOSKOB K ropsden n
obpartHOn MarucTpansam yCTaHaBNMBaKOT 3anopHble NPOXoaHble NPOBOYHbIE UK Wapo-
Bbl€ KpaHbl U BEHTUMM N TPONHMKM C Npobkamun. B 3paHusax ¢ ymcnom ataxen 8 n 60o-
nee yCTaHOBKa CrMYCKHbIX KpaHOB (BMECTO TPOWHWKOB C npobkamu) Ha NOAbLEMHbIX W
ONYCKHbIX y4YacTKax ABNAeTCA 00s3aTenbHOM HE3aBUCMMO OT pacyéTHOM TeMnepaTypbl
TennoHocUTeNs.

3.11. YyacTKkn CTOAKOB, NMOABOAOK N MO3TaXHbIX BETBEW C TEMnepaTypoun Tensno-
HocuTena 6onee 105°C A0OMKHBLI ObiTb M30NMPOBaHbI, 3KPaHMPOBaHbI NUOO CKPbIThI B
CTeHax 34aHus.

CkpbITyr0 npoknagky Tpyd B KaHanax HapyXHbIX CTEH AOMyCKaeTca npegycmar-
puBatb NPU HannMyYMm OBOCHOBAHHLIX TEXHOMOMMYECKUX, TUIMEHUYECKUX UM apXUTEK-
TYpHbIX TpeboBaHu. [Npn 3TOM AOMKHBI BbITb NPEAYCMOTPEHBI MEPONPUATUSA, UCKIHO-
YyaroLme AononHUTENbHbIE TennonoTepu [8].

3.12. [1na noBbIWeHMS HAgEXHOCTN paboTbl CUCTEM OTOMNMEHUS C TEPMOCTaTamm
uenecoobpasHo ocHawartb 3TWM  CUCTEMbl  COOTBETCTBYHOLMM  0BOpyaoBaHMEM
(perynatopammn pacxoga W nepenaga paeneHvs, GanaHCMpPOBOYHLIMM  KNanaHamw,
dunbTpamun, B TOM YMCE NOCTOAKOBLIMU U T.1M.).

3.13. C uenbio CTUMYNUPOBaHUS CHWKEHMA pacxopa TennoTbl Ha OTOMneHue
CUCTEMbI OTOMMEHUS C TepmocTatamn LenecoobpasHo ocHawartbe npubopamn ydyéta
pacxoja TEnmnoBOW 3HEPrMM, B YacTHOCTW, TEMNOCYHETUMKaAMU U pacnpeaenurenamm
CTOMMOCTW TeNNOTbl, NepenaHHON OTAENbHBIMU OTONUTENBHLIMK NpMBopamu.
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4. TMOPABITMYECKUN PACYET

4.1. TwvapaBnnyeckun pacyéT nNPOBOAMTCA MO CYLECTBYHOLMM METOAMKaM C
NPUMEHEHNEM OCHOBHbBIX PACYETHbIX 3aBUCUMOCTEMN, N3NOXEHHbIX B CneuuansHOW Nn-
Tepatype [7] n [9], C y4€TOM faHHbIX, NMPUBELEHHBIX B HACTOALMX PEKOMEeH4aUMsX.

4.2. Tlpn rmpgpaBnmuyeckoMm pacyéte TennonpoBOAOB NOTEPU AaBMEHUA HA Tpe-
HWe 1 NPeoAOoneHNe MECTHbIX COMPOTUBMEHUN CrneayeT onpeaenaTs N0 MeTody «xa-
PaKTEPUCTUK COMPOTUBIEHNS»

AP =S - M (4.1)
UM no MeToay «yaernbHbIX NUWHENHbIX noTepb gaBneHna»
AP=R-L+2Z (4.2)

roe AP - notepn gpaBnenHns Ha TpeHNE 1 NPEOCAONEHNE MECTHbIX COnpoTMBReHui, MNa;

S=A { - xapaKTepuCTuka ConpoTMBIEHNS yYacTKa TeNNONpoOBOAOB, paBHasa notepe
LaBIEHVs B HEM Mpy pacxoae TennoHocuTens 1 kric, Mal(kr/c)?

A - yaenbHOe CKOPOCTHOE JaBfeHue B TeNNonpoBoAax Npu pacxoge TenrnoHOCU-
Tens 1 kr/c , Mal(kr/c)? (MPUHUMAETCS MO MPUMNOXEHMIO 1);

(= [(/l/d)-L+2§] - NPUBEAEHHBLIN KOS PDULMEHT CONPOTUBNEHNA paccynTbIBae-

MOrO y4yacTka TennonpoBoAa,;
A - KO3(pDULMEHT TPpeHUS,
dsu - BHYTPEHHWUA AnameTp TENNONPOBOAA, M;
Ald, - NpUBEAEHHBLIN KO3IMPULIMEHT rMapaBnnyeckoro TperHus, 1/m (cMm. npunoxe-

Hue 1);
L - AnvHa paccymMTbiBaEMOro y4qacTtka TennonpoBoaa, M;
2 - cyMma Ko3(hPULNEHTOB MECTHBIX COMPOTUBIIEHNA HA PaCCYUTLIBAEMOM y4ya-
CTKE CETH;
M - maccHbIM pacxog TENNOHOCUTENS, Kr/C;
R - yaenbHasa nuHenHasa noteps gasneHns Ha 1 m TpyOel, Ma/m;
Z - MecCTHble NoTepu AaBneHns Ha ydacTke, la .
4.3. B obwem cnyyae B 0gHOTPYOHbLIX CUCTEMaX OTOMMEHNSA pacxoh BOAbI Ye-
pe3 Npubop My, Kr/c, onpeaenseTcs 3aBUCUMOCTbLIO
Mrp = O - Mer | (4.3)
FAe onp — KOIPDULMEHT 3aTekaHns BOAbI B Npubop;
M — MaccHbIN pacxop TENSIOHOCUTENS MO CTOSKY OAHOTPYOHOW CUCTEMBI OTO-
nneHns (Npy O4HOCTOPOHHEM MPUCOEAVHEHNN KOHBEKTOpPA), Kr/C.

4.4. 3Ha4yeHNs XxapakTepuCTUK conpoTuaneHns Syy (Npy Mn,=0,1 Kr/c) KoHBEKTO-
poB marnown rnybuHel «YHuBepcan Thb» npn HOpMaTUBHBIX YCNOBUAX NpUBELAEHbI B Tabn.
4.1. XapakrepucTuka ConpoTUBIIEHNS NPOXOAHOrO KOHBEKTOPA AaHa Ans ogHoOU TpyObl.
Mpy KOMMNOHOBKE COBMECTHO C KOHLEBBIM KOHBEKTOPOM rnapaBnnyecKkne xapakrepu-
CTMKM NMPOXOAHOro KOHBEKTOpPa, NpeAcTaBneHHbIe B HACToALWeN Tabnuue, yaBamBaroT-
cs.

4.5. 3Ha4yeHns xapakTepuCTUK conpoTuaneHns Suy (Npy Mn,=0,1 Kr/c) KoHBEKTO-
poB cpeaHen rmybuHel «YHuBepcan Tb-C» npm HOpMaTUBHLIX YCIOBUAX NPUBELEHBI B
Tabn. 4.2. XapaktepucTtmka conpoTMBIEHNA NPOXO4HOrO KOHBEKTOpa AaHa Ansa O4HOro
xofa no TennoHocuTento, obbeguHaoLero ase TpyObl C NOMOLLBID ABYX KOMNMEKTOPOB
kopobyaTtoro Tuna. NMpu KOMMOHOBKE C KOHLEBBIM KOHBEKTOPOM rMapaBriMyeckne xa-
PaKTEPUCTUKM MPOXOLHOrO KOHBEKTOPA YA BanBaroTCS.

4.6. MnapaBnnyeckme xapakTepUCTUKN Y3NoB OAHOTPYOHBIX CUCTEM OTOMMEHMS C
koHBekTopamun «CaHTtexnpom ABTo» K «CaHTexnpom ABTO-C» onpeaensaTca B OCHOB-
HOM rMAPaBNNYECKMM COMPOTUBIIEHNEM YITIOBbIX TEPMOCTATOB, KOHCTPYKTUBHBIM UC-
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NOMIHEHNEM MX BCTPamBaHWS B HarpeBaTeNbHbIA SNIEMEHT, a Takke AMameTpoM U Kade-
CTBOM MCMOMNHEHNS 3aMbIKatoLLLero y4acrka.

OAO «CAHTEXIPOM» ncnonb3yeT B HAacTOSLLEE BPEMS, Kak Npasumio, poboTnan-
poBaHHyr TexHonorno (PT) yCcTaHOBKM TepmocTaTa, KoTopasa npeaycMmaTpuBaeT MOH-
T&X YrnoBOro TepmocTata BMECTO MOMOBMHbI BbIPE3AHHOrO nepes STUM Kanada Ha-
rpeBarTenbHOro 3nemeHTa.

PaHee ncnonb3oBancs TepMocTart C yronbHUKOM (TY), KOTopbIM NPUCOeaUHANCA
Ha HakMAHbIX ravkax K graHuam, HakaTbiBaeMbIM Ha KoHUax Tpyb HarpeBaTenbHOro
3nemMeHTa.

lMockoneky B psae crnyvaes (Hanpumep, nNpy NpeBbIWEHNN NOTPeOHOCTM B aBTo-
MaTU3NPOBaAHHbIX KOHBEKTOPaX MOLLHOCTU pOBOTU3MPOBAHHOMO y4actka) WCNosnb3yT
oba TexXHONOrM4yecknx pexmma, B Tabn. 4.3 NpuBOAATCA rmapaBnnYeckme xapakrepu-
CTUKM KOHBEKTOPHbIX y3noB npu cbopke no texHonorum (PT) un (TY).

HaHHble Tabn. 4.3 xapakTepusyoT rmapaBnnMyeckme nokasaTtenn BCEX TUMNOPas-
MEPOB KOHBEKTOPOB W MpeAcTaBneHbl npu pacxoae soabl B ctoske 0,1 kr/c (360 kr/v),
noaBoAKax yCrnoBHbIM guameTpom 20 MM, 3amblkaroeM yyacTke YCrOBHbIM AnaMeT-
pom 15 MM 1 ycTtaHoBke TepmocTaTta PT[-1, HacTpoeHHoro Ha pexnm 2K.

'mapaBnuyeckne xapakTepUCTUKN Yy3NoB U KOIPPULNEHTLI 3aTeKaHns npu muc-
NONb30BaHNUN 3TUX TEPMOCTATOB MPaKTUYECKN HE 3aBUCAT OT ASIMHbI KOHBEKTOPOB (OT
0,5 no 5 m). Bce npeacraenenHble nokasatenu nonyyveHsl OO0 «Butatepm» Ha ocHo-
BE SKCMEPUMEHTanNbHbIX UCCNeaoBaHNA, NPOBEAEHHBLIX B naboparopum OTONUTENbHbIX
npubopos HUWUcaHTexHnkn. CoegmHeHne naTpybKoB KOHBEKTOPA C 3aMblKaroLnM y4a-
CTKOM BbINOMHANOCH, KaK YKasblBanocCb, MO XECTKO KOHTPONMMPYEMOM TEXHOMNOMUN,
npegnoxeHHon n ocyulectensemon OAO « CAHTEXITPOM». Mpn OTKNOHEHUM OT 3TOW
TEXHONOrMN (Hanpumep, Npu cBapke Ha ODBLEKTE) BO3MOXHO 3aMETHOE yBENUYeHue
rMAPaBNNYECKOro CONPOTMBEHMS y3Nna B LENOM N U3MEHEHWE 3HaYeHUs KOs duymeH-
Ta 3aTekaHus.

4.7. Tpn ncnonb30BaHNUM NPOXOAHbLIX U YINOBbIX TEPMOCTaTOB KOS DULMEHT CO-
NPOTUBNEHMS Y3NOB OAHOTPYOHBIX CUCTEM OTOMNEHUA U KO3DPULUMEHT 3aTekaHns on-
penensarTcsa No N3BECTHOW MeToauke [9].

4.8. Ha puc. 4.1 npeacraBneHbl XxapakTepuUcTUKK yrnoBeiX Tepmoctatos PT/-2
3A0 «[JdaHdoce» ana aByxXTpyOHbIX CUCTEM OTOMMEHUS, KOTOPbIE ONPEeAEnatoT rapas-
NNYEeCKMe nokasarenm BCTPOEHHbIX TEPMOCTATOB, WCMOMb30BaHHbLIX B KOHBEKTOpPax
«CaHtexnpom ABTO» 1 «CaHtexnpom ABTo-C». Ha 3Ton gnarpamme HakmnoHHbIE NNHUM
XapaKTepUayT MMAapaBiMyeckmne xapakTepuCcTUKM TEPMOCTATOB B PEXMME HaCTPOMKU
Ha 2K (2°C) npu pasnuyHbIX YPOBHSX NPEeaBapUTENBHOM MOHTaXKHOW HACTPOMKA.

HacTtpovka Ha pexunm 2K o3HadaeT, uTo TepMOocTaT YacTUYHO MPUOTKPbLIT, YTO
cooteetcTByeT Ansa TepmoctartoB 3A0 «[daHdocc» C rasokoHAEHCaTHLIMU AaTyYMKaMn
OTKPbITUIO WNUHAENS KnanaHa Ha 0,56 MM, a C XXnakocTHbIMW — Ha 0,46 mm. B cnyvae
NpeBbILLEHNS 3a4aHHON TeMnepaTypbl BO3Ayxa B oTannMBaeMom nomeleHnn Ha 2K
(2°C) knanaH nepekpbiBaeT ABWKEHWE BOAbl B NOABOASLLEM Tennonposoge. JTo 0b6-
LLENPUHATOE B €BPOMENCKON MPaKTUKE YCNOBME HACTPOWKM TEPMOCTATOB MO3BONSAET
noTpedbuTento He TOMbKO CHWKaTb TEMMNepaTtypy BO3ayxa B NOMELLEHUN, HO W MO ero
XenaHuto €€ noBbIlWwaTtb (eCnu TepMocTaTnyeckas ronoBka He MMeeT OorpaHndMTens
no MakCumManbHOW TemMneparype HacTpownkn). B psae cnyyae Bepérca bonee TouHas
HacTpoiika Ha 1K (1°C), a nHoraa gonyckaetca HacTporka Ha 3K (3°C). OueBngHo, npu
MOMHOCTBLIO OTKPLITOM KNamaHe rigpaBnvyeckoe ConpoTMBReHWe TepmocTtarta byper
3aMeTHO MeHbLLE.

OTMeTMM, YTO TepMOCTaThl MOHWKEHHOIO MMAPaBNMYECKOro CONpPOTMBNEHNA ANA
OLHOTPYOHBIX CUCTEM OTOMMNEHUS HE VMMEKT MOHTEXHOW PErynMpOBKU, XapakTepHOMU
ANA TepMocTaToB, NpefHas3Ha4YeHHbIX A4NS ABYXTPYOHbIX CUCTEM.
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[MYHKTUPHBIMWX NTIMHUAMW Ha puc. 4.1 NokasaHo, NPy Kakmx pacxofax BOAbl 9KBU-
BaneHTHbIW ypoBeHb LWyma TepmoctatoB PT-2 He gocturaet 25 nnu 30 gb. OBbivHO
3TOT YpPOBEHb LUyMa He MPEeBbILLAEeTCs, ecrnM CKOPOCTb BOAbI B NojBojkax He bonee
0,6-0,8 m/c, a nepenag aaBneHUs Ha TepMmocTaTe He npeBbilaeT 2—3 M BO4.CT.

OTMeTM ewé pas, 4To B cneymnanbHblX yrnobix Tepmoctatax PTO-2 umeetca
BCTPOEHHbIM BO34yX00TBOAHUMK. Kak ykasblBanoch, Apyrne Moandukaumm KOHBEKTOPOB
Takke MoryT ObiTb OCHaLLeHbl BO34yXOOTBOAYMKOM Ha BEpPXHEW NnoaBOAKE (C yYETOM
NEeBOoro Unu NPaBoro UCMOMHEHUS) NO cneLuanbHOMY 3aKasy.
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Puc. 4.1. Tnapasnuyeckne xapakrepuctuku Tepmocrtaros PTI-2
dupmbl «Jandoce» Ans ABYXTPYOHbIX CUCTEM OTONNEHUS

4.9. [napaeBnuyeckne xapakTepuCTUKM yKa3aHHbIX KOHBEKTOPOB MpW pacxopax
TennoHocutena meHblmx 0,025 kr/c (90 kr/4) Bo3pacTaroT B cpegHem Ha 25%.

4.10. NMpwn ncnonb3oBaHUM aHTUPU3a NpUBeLEHHbLIE BbilLe rnapaBnnyeckme xa-
PakTeEPUCTUKM CcneayeT yBenuumeaTtb B cpegHeM Ha 20%, a npom3BoAUTENBHOCTb Ha-
coca B cpeaHem Ha 50 %.

4.11. 3Ha4eHns yaernbHbIX CKOPOCTHbIX AaBneHU W npuBea&HHbIX Koahduum-
€HTOB rMapaBNNYECKOro TPeHUs ANdA CTanbHbIX TEnnonpoBOAOB CUCTEM OTOMMEHUS
NPUHUMAIOTCS MO NPUNoXeHnto 1. MnapaBnuyeckme XapakTepUCTUKM MeAHbIX Tenno-
NPOBOAOB NPUBEAEHb! B NPUNOXEHUN 2.

4.12. TnapaBnuyeckne xapakTepucTukm KOMBUHMPOBAHHBLIX MNOAUMPONUIEHOBbLIX
Tpy® TWna «®Pyamotepm LUTabu» n metannononumepHbix Tpyo «Kutek» umeroTcs B
000 «Butatepmy», a Takke B O00 «MexpermoHansHas komnaHusay [ten. (495) 105-
05-66] n B ToproBom gome «[leHta-Mockea» [Ten. (495) 780-50-55]. [aHHble no Tpy-
Bam Tmna «dPyanotepm LLTabu» npueeeHs! Takke B TP 125-02.

4.13. 3Ha4yeHus1 KO3I(PMPULMEHTOB MECTHOrO COMPOTMBIEHUS KOHCTPYKTUBHbBIX
SNEMEHTOB CUCTEM BOASHOrO OTOMMEHUS MpUHMMaOTCA No « CnpaBoOYyHUKY MPOEKTU-
poBLwmkar, 4.1 «OTonnerHne» [9].



Ta6bnuua 4.1. N'mgpaBnUYeckne xapakTepUCTUKN KOHBEKTOPOB
manom rnyouHbl «YHusepcan Tb» npu noaBoakax dy=20 mm
M pacxoge TenyioHocuTtens yepes npubop 0,1 kr/c

Tun koHBeKTOpa

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

KoHuesown [MpoxogHoOW KoHueBown [MpoxogHoOW

KCK20-0,4 K KCK20-0,4 N 1,895 0,57
KCK20-0,479 K KCK20-0,479 N 2,04 0,64
KCK20-0,655 K KCK20-0,655 I 1,895 0,57
KCK20-0,787 K KCK20-0,787 N 2,04 0,64
KCK20-0,918 K KCK20-0,918 I 2,18 0,71
KCK20-1,049 K KCK20-1,049 N 2,32 0,78
KCK20-1,18 K KCK20-1,18 N 2,46 0,85
KCK20-1,311 K KCK20-1,311 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 N 3,03 1,14
KCK20-1,835 K KCK20-1,835 N 3,18 1,21
KCK20-1,966 K KCK20-1,966 I 3,32 1,28
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Tabnuua 4.2. 'vagpaBnuyeckne xapakTepPUCTUKN KOHBEKTOPOB
cpenHen rnybuHbl «YHusepcan TB-C» npu noasoakax dy=20 mm
M pacxoge TenyioHocuTtens yepes npubop 0,1 kr/c

Tun koHBEKTOPA XapaKTepMCTﬂKa conpomzsnequ
S,y 107, Na/(kr/c)
KoHuesown [MpoxogHoOW KoHueBown [MpoxogHoOW

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 KCK20-1,0 N 5,15 1,03
KCK20-1,226 K KCK20-1,226 N 5,15 1,03
KCK20-1,348 K KCK20-1,348 I 5,29 1,04
KCK20-1,471 K KCK20-1,471 N 5,44 1,05
KCK20-1,593 K KCK20-1,593 N 5,58 1,06
KCK20-1,716 K KCK20-1,716 N 572 1,07
KCK20-1,838 K KCK20-1,838 IN 5,86 1,08
KCK20-1,961 K KCK20-1,961 N 6,01 1,09
KCK20-2,083 K KCK20-2,083 I 6,15 1,10
KCK20-2,206 K KCK20-2,206 N 6,29 1,11
KCK20-2,328 K KCK20-2,328 IN 6,43 1,12
KCK20-2,451 K KCK20-2,451 N 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 N 7,0 1,16
KCK20-2,941 K KCK20-2,941 N 7,14 1,17

Tabnuua 4.3. YcpeaHéHHbIe ruapaBriMyeckme XapakTepuUCTUKU Y3NoB
OOHOTPYOHbLIX CUCTEM OTOMNJIEHUsA C KOHBeKTopamu «CaHTtexnpom ABTO»
n «CaHtexnpom ABTO-C» Npu pasnuyHbIX BapuaHTax TeXHOJormm
BCTpanBaHua TepmocTtarta PTO-1.

Mpw TEXHONOMMKN YCTAHOBKW TEPMOCTaTa
Tun poboTtuamnposarHHon (PT) c yrornbHukom (TY)
KOHBEKTOpa S 107 S107,
¢ | nasrrcy2 | G ¢ | nasrrcy2 | G
«CaHtexnpom ABTO» 7,3 30076 0,25 7,5 30900 0,2
«Cantexnpom ATo-C» 7,4 30488 0,24 | 7,55 31106 | 0,195
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5. TENNMOBOW PACYET

5.1. Tennoson pac4éT NPOBOANTCS MO CYLLECTBYHOLMM METOAUKAM C NPUMEHE-
HWEeM OCHOBHbIX PaCY&THbIX 3aBUCMMOCTEWN, U3NOXEHHbIX B CreynansHOW CrnpaBOYHO-
MHPOPMAaLMOHHON nuTepaTtype, C YYETOM AaHHbIX, NPUBEAEHHBIX B HACTOALMX PEKO-
MeHaauUmsXx.

5.2. CornacHo Tabn. 1 npunoxenna 12 CHull 2.04.05-91* [7] npn HaxoxaeHuu
obuero pacxoga BoAbl B CUCTEME OTONNEHNA €€ pacxod, OnpeaenéHHbIN NCXOAS N3
oBLKMX TennonoTepb 3aaHnNd, yBENNYMBAETCS NPONOPUMOHANBHO NMONPaBOYHbIM KOSM-
durymeHTam, 04NH N3 KOTOPLIX 31 3aBUCUT OT HOMEHKNAaTYPHOro Lwara KOHBeKTopa n pa-
BeH 1,025, a BTOpon — P2 — OT AONM YBENNYEHNSA TEMMNOMNOTEPL YEPE3 3aKOHBEKTOPHbIN
y4yacTok, paeHbii 1,02 ons KOHBEKTOPOB Manon rnybuHel n 1,015 gna KOHBEKTOPOB
cpenHen rnyobuHb.

YBenuueHne TennonoTepb Yepes 3aKOHBEKTOPHbIE YHACTKN HapYXKHbIX Orpakae-
HUW He TpebyeT yBenMYeHUs Nnowagmn Tennonepesarowen NOBEPXHOCTM N, COOTBETCT-
BEHHO, HOPMAaTMBHOrO TENMOBOro NOToKa nNpn nogbope KOHBEKTOpA, MOCKOMBKY Tenno-
BOW MOTOK OT npubopa Bo3pacTaeT NPakTUYeCKn BO CTOMbKO Xe pas, BO CKOMbKO BO3-
pacTaroT TennonoTepu.

Mpn BBEAEHMM NONPABOYHBIX KOSMPULUMEHTOB 31 1 B2 Ha 0BWKMIK pacxos Tenno-
HOCUTENS B CUCTEME OTOMMEHUs pacyéTr Befétca cornacHo npunoxeruto 12 CHull
2.04.05-91* xoTa B NEPBOM MNPUOIIMKEHUM MOXHO HE Y4YUTbIBATb AOMNONHUTENbHBIN
pacxog, TENNOHOCUTENS MO CTOSKaM UM BETBAM K KOHBEKTOpaM, nonaras, 4to ¢ gonyc-
TUMOW ANA MNPaKTUYECKMX PacYETOB MOrpeLUHOCTBIO YBENUYEHME pacxoga Mo BCEM
CcTosiKaM (BETBAM) NPOMNOPLMOHANbEHO MX Harpy3kam.

5.3. UcnbitraHns koHeekTopoB «YHuBepcan Th» n «YHueepcan Tb-C» ¢ yensto
onpeaeneHnsa 3aBMCMMOCTM TEMNOBOrO NOTOKa OT pacxofja BOAbl Yepes Tpybkm Harpe-
BatenbHoOro snemeHta, nposefénHble J1.M.Kauem (HWUWcaHTexHukn), B.U.CacuHbim
(HNMUcanTexHukn, OO0 «Butatepmy») n K0.U.Caeerkosbim (BHUWITC) nokasanu, 4to
3Ta 3aBUCUMOCTb B NOrapnMUYECKUX KOOpANHATaxX NPeACcTaBNAeT He NpsaMyto, a no-
MaHy nmHU0. K TOMy e MorpelHoOCTb UCMIbITAHUA MPU HU3KUX pacxogax TennoHoCcK-
Tensa (meHee 36 kr/v) Obina BeCbMa BENWKA N3-3a CNOXHOCTM ONpeaeneHnsa 3HaueHnn
mManblx pacxogos Bogbl. Mostomy M.M.IpyasmHckum (MHUNT3I) B nabopaTtopun oTo-
nuTenbHbiX NpnbopoB HUWcaHTexHukn Obina npoBegeHa C TEXHUYECKOWM MOMOLLLHO
3A0 «[JaHdoce» (B.J1.I'paHoBCKNIW) cepmnsa NOCTAHOBOYHbLIX UCMbITaHWMW Ha Gase npea-
CTaBUTENBLHOrO TUNopasmepa koHeekTopa «YHueepcan Th» KCK20-0,918 K, opmeHTtu-
poBaHHas B OCHOBHOM Ha OLEHKY 3PP EeKTMBHOCTM paboTbl STUX KOHBEKTOPOB NMpwn Ma-
nbix pacxogax Boabl (4o 20 kr/4). B ganbHenwem aT1 ncnbiraHus 6b1nm NpoaomKEHbI B
TennoTexHn4yeckon wucnbitatensHon nabopatopum B . bepnuHe (gp.-uHx. MapTtuH
KoHuenemaH, Xapanbg [noBauku m Xopct Mok) M.M.IpyasnHckum (MHUNTIIMM),
B.J.N'paHosckum (3AO «[aHdoce») n B.U.CacmHbim (OO0 «Butatepm»), npm KOTOPbIX
pacxog TennoHOCUTEnNs, onpeaensBlMACA C MOMOLLBIO pacxogomepa pupmbl «aH-
doccy, BbIn CHWKEH A0 5 Kr/u. ITK nccnenoBaHMsa nokasanu, YTo TENSTOBOW NOTOK KOH-
BEKTOPOB «YHuBepcan Tbhb» npu mansix pacxogax BOAbl CHKAETCH B 3aMETHO MEHb-
Wwen Mmepe, YeM npegnonaranoce paHee. O606LeHe pe3ynbTaTtoB UCMBITAHUA BCEX
NnepeyYncnerHblX Bbille aBTOPOB NO3BOMSAET, BNPeAb A0 YTOYHEHUS, NPUHATE npeana-
raemble HWXKe 3aBMCMMOCTM TEMNOBOro NOTOKa OT TemnepaTypHOro Harnopa, pacxoga
TennoHocutensi, 6apomMeTpruyECKoro SaBneHNs N CXEMbl ABWKEHUS TEMMOHOCUTENS B
npegenax ero pacxoga ot 5 go 540 kr/v.

5.4. C y4yéTtom 3amevaHuu B n. 5.3 paHee pekomeHaoBaHHaa dopmyna [1] ans
onpegeneHna TennoBoro notoka Q, BT, Npu pasnuyHbIX YCNOBUSX SKCMyataumMm KOH-
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BEKTOPOB, OT/IMYHBIX OT HOPMarbHbIX (HOPMUPOBAaHHLIX), MPU pacxoAe TEMNNOHOCUTENS
B npegenax 0,00417-0,15 kr/c (15540 «r/4) npnobpeTaeT cnegyrowmmn BUA:

Q = Qu (0770)"% ¢ (Mnp/0,1)™ b W1 = Quy* 01792 Py =
=Kuy 70°F 012" bWy | (5.1)

rae Quy - HOMUHanbHbLIA TEMMOBOW NOTOK KOHBEKTOPA NPW HOPMarnbHbIX YCNOBUAX, MPU-
HUMaEMBbIA COrnacHo TabnM4yHbIM AaHHbLIM, NPUBEAEHHBLIM B pasaene 2, BT ;
O - dakTMdeckmn TemMneparypHbii Hanop, °C, onpeaensemMsiii no dopmyne

te + tx At np

Q = -th=ta -

Sty (5.2)

3aecb
ty 1 tx - COOTBETCTBEHHO HayarbHasa N KOHeYHas Temneparypbl TenoHocuTens (Ha
BXOZ€ W BbIXOAE) B oTONUTENBLHOM npubope, °C;

tn - pacuyéTHas Temnepartypa NOMeELLEHVS, NPUHUMaeMasa paBHOW pacYETHOMN Temne-
paType Bo3ayxa B OTanMBaeMoM nomMeLleHum tg, °C:

Aty - nepenan Temnepartyp TEMnOHOCUTENS MeXAy BXOAOM W BbIXO4OM OTOMU-
TenbHoro npudopa, °C;

70 - HOPMMpPOBaHHLIN TeMnepaTypHbIn Hamop, °C;

C - NonpaBOYHbIN KOSPPULMEHT, C MOMOLLBLK KOTOPOrO YyYMTLIBAETCA BNNAHME
CXeMbl ABWKEHNSA TENSTOHOCUTENS Ha TEMMOBOW NOTOK U KO3 ULMEHT Tennonepeaadn
npubopa Npyu HOPMUPOBAHHBIX TEMMNEPATYPHOM Hanope, pacxoie TEenrnoHOCUTENSa U
aTMoCeEPHOM  gaBneHun (ana BCex Moaundukaumm KOHBEKTOPOB MPUHMMAETCS Mo
Tabn. 5.1);

Mrp - pakTU4eckMnm maccHbI pacxoj TenrnoHOCUTENA Yepes OTONUTENbHbIA Mpu-
oop, kr/c;

0,1 - HOPMUPOBAHHBLIA MACCHbBIA pPacxohd TEMNNOHOCUTENS Yepe3 OTOMUTENbHBLIN
npunbop, kr/c ;
m - SMMNUPUYECKUA NOKasaTenb CTEMEHN MPU OTHOCUTENBHOM pacxofe TEMMOHO-

cutens (NpuHMMaeTcsa no Tabn. 5.1);

b - 6espasamepHbIN NONPaBOYHbIN KOSPPUUMEHT Ha pacyéTHoe aTMocdepHoe aaB-
neHune (NPUHUMAaETCsa yCpeaHEHHO ANS BCEX KOHBEKTOPOB no Tabn. 5.2);

Y, - 6e3pasmepHbIi KOIPMOULIMEHT, C NOMOLLLIO KOTOPOrO YYMTbIBAETCH YMEHbLLUE-
HWe TEennoBOro NoToKa MNP ABWKEHUM TEMSIOHOCUTENA MO CXEME «CHW3Y-BBEPX» MO
CpaBHEHMIO C HOPMUPOBAHHOW CXEMOU ABWKEHNS «CBEPXY-BHU3» (P1=1-0,002At,,).

Mpn nepenage TemnepaTtyp B HarpeBaTeNlbHOM SMEMEHTE KOHBEKTOpA MEHbLUEM
5°C ¥4 MOXHO MpUHUMaTL paBHbIM 1;

@1 - 6e3pasMepHbI MONPaBOYHbLIN KOIPPULNEHT, C MOMOLLBI KOTOPOro YUMUTLIBAET-
CH U3MEHEHWEe TENMOBOro NOTOKa OTOMUTENbHBIX NPMOOPOB MPU OTNMYUN PaCYETHOO
TEMNEPATYPHOro Hanopa oT HopMarbHoro ( npuHMMaeTcsa no Tabn.5.3);

02 = ¢ (M,/0,1)" - Ge3pasamepHbI NONPaBOYHbIN KOSPMOULIMEHT, C MOMOLLBHO KOTO-
pOro y4umTbIBaETCA W3MEHEHWE TEMNMOBOro NOTOKa OTONMUTENBHOro Npubopa npu oTnK-
YU PacYETHOrO MacCHOro pacxofa TENMOHOCUTENS OT HOPManbHOro (MPUHUMAETCA No
Tabn.5.4).

Kuy - KO3DULMEHT Tennonepesaqmn KOHBEKTopa npy HopMarbHbIX YCroBUSAX, Onpe-
Aensembln No opmyne

— QHY 2 0
Kuy = , Bt/(m*-°C) , 53
)= o5 BriM?-°C) (5.3)

F - nnowagb HapyXHOW TENNOOTAAOWEN NOBEPXHOCTU KOHBEKTOPA, MPUHMMAae-
Masg noTabn. 2.4,2.7,29un2.12.
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5.4. KoatbduumeHT Tennonepeaaun koneektopa K, BT/(M*°C), mpu ycnosusix,
OTNNYHLIX OT HOPManbHbIX, N pacxoge TennoHocuTena B npegenax 15-540 kr/y onpe-
aenserca no popmyne

K = Ky (0/70)°% ¢ (Mp/0,1)™ b ¥y = Ky (©/70)°> b ¥y (5.4)

5.5. Mpwn pacxopax TennoHocutensa Mp,, MmeHblunx 0,00417 kr/c (15 kr/d), Tenno-
Bble pacyéTbl peKOMeHYeTCs BECTU NO popmyrne:

Q =0,91 Q- (0/70)'° (M,/0,00417)°% b ¥, | kBT (5.5)
y p

5.6. lMpwn onpegeneHnn hakTUYeckon TENNOOTAAYN OT NPOXOAHbLIX KOHBEKTOPOB
CnepyeT yuuTbiBaTb peanbHy0 CKOPOCTb BOAbI B TpyDax HarpeBaTeNbHbIX 311EMEHTOB.
B wactHOCTK, B KOHBEKTOpax cpegHen rnybuHbl HeobxogmMmo npuHUMaThL Npu onpeae-
NeHUn TennooThauM yMeHbLUEHHbIW BABOE pacxoj TEnfoHOCUTENA No Kaxaoun Tpybe,
T.K. B 3TUX MOANMDUKALMAX KOHBEKTOPA TEMNSIOHOCUTENL ABWKETCA NO napannenbHbIM
Tpybam B K&XK4OM Apyce HarpeBarefbHOro sremMeHTa (TEnnoBOW MOTOK CHWKAaeTCHa B
cpegHem Ha 5%).

5.7. B ogHOTPYBHbIX CUCTEMAX OTOMMEHUS, OCHALUEHHBIX KOHBEKTOpPaMM C Tep-
MocTaramm, HeobXoauMO yunTbiBaTb PakTUYECKME pacxol BOAbI U €€ TemnepaTypy B
npubope, 04EBMAHO MEHbLUME, YeM Y BOAbI B MPOTOYHbIX KOHBEKTOpax. Pacyér B sTom
crnydae BeféTca no M3BeCTHbIM MeToaukam [8] Ha ocHoBe onpegeneHns KosdpnumeH-
Ta 3aTekaHunsa Npu HacTponke TepmMocTaTa Ha pexunm 2K.

5.8. Tlpn ncnonb3oBaHUM B KayYeCcTBe TENSIOHOCUTENS napa HWU3KOro AaBrieHus
TENNOBbIE XapakTEPUCTUKN KOHBEKTOPOB «YHuBepcan Th» n «YHueepcan Th-C» mox-
HO MpUMHUMaTb B cpegHeM Ha 8% Bble 3HAYEHUW, ONpPeLenéHHbIX NPU HOopMarbHbIX
yCrnoBUAX ANS TENNOHOCUTENS BOAbI.

5.9. lMNpu ncnonb3oBaHMM aHTUdpPU3a B CUCTEMAxX OTOMMEHUS C KOHBEKTOpamu
«YHueepcan Tb» n nx mogndukaumsmmn cpegHen rnydbuHbl TEMNOBLIE MNOKasaTenw,
BApeAb A0 YTOYHEHUS, MOXXHO MPUHUMAaTb YMEHbLUEHHbIMW Ha 10% No CpaBHEHMIO C
NpVBEAEHHBIMX ANS TENNOHOCUTENSA BOAbI (NONPaBoYHbIN KO duULmeHT Ha Q.y paseH
0,9). OTmMeTuMM, YTO aHTUdPPU3 B CUCTEMAX OTOMMEHUS C TepMoCTaTaMu MOXHO UC-
NoNb30BaTh TOMBKO MOCME COrnacoBaHUA C NPOU3BOAUTENAMN TEPMOCTATOB C LiENbIo
HeLOMYLLEHNS YXYALIEHUA NX SKCNNyaTauMOHHbIX nokasarenen.

Ta6bnuua 5.1. 3HaueHusa koadprumeHTa ¢ n nokasarens
CTerneHn m npu pasnuyuHbIX pacxogax TenfoHoCUTens

Mpepensl pacxoga

TennoHocutensa My, c m
Kr/c Kr/y
0,0261-0,15 94-540 1 0,07

0,00417-0,0261 15-94 0,91 0
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Ta6bnuua 5.2. NMonpaBo4HbIN KO3 PULMEHT b, C NTOMOLWbLIO KOTOPOro
yUYnTbIBaeTCA BNUsHUE pac4yéTHoro atmoccepHoro aaBrneHus Bo3ayxa
Ha TeNJI0BOW MNOTOK KOHBEKTOpa

ATMO- rMa 920 933 947 960 973 987 | 1000 | 1013,3 | 1040
chepHoe
Aasne- MM 690 700 710 720 730 740 750 760 780
Hune pT. CT
b 0,947 | 0,954 10,961 [ 0,968 | 0,975 | 0,983 | 0,992 1 1,015

Tabnuua 5.3. 3HauyeHus nonpaBoyHOro Ko3adpduumneHTa @4

@, oC (P1
44 0,547
46 0,579
48 0,612
50 0,646
52 0,679
54 0,714
56 0,748
58 0,783
60 0,818
62 0,854
64 0,89
66 0,926
68 0,963
70 1,0
72 1,037

@, oC (p1
74 1,075
76 1,113
78 1,151
80 1,189
82 1,228
84 1,267
86 1,307
88 1,346
90 1,386
92 1,426
94 1,467
96 1,508
98 1,549
100 1,59
102 1,631

Tabnuua 5.4. 3HayeHMa nonpaBoYHOro Ko3adpdurumneHTa Q2

an (P an (P
Kr/c Kr/4 2 Kr/c Kr/4 2
0,00139 5 0,6 0,05 180 0,953
0,00278 10 0,78 0,06 216 0,965
0,00417 15 0,91 0,07 252 0,975
0,01 36 0,91 0,08 288 0,984
0,02 72 0,91 0,09 324 0,993
0,0261 94 0,91 0,1 360 1,0
0,03 108 0,919 0,125 450 1,016
0,04 144 0,938 0,15 540 1,029

[Tpumeyanue: npyn My,, MmeHbLUnx 0,00417 kr/c (15 kr/v), ¢, = 0,91 (M,,/0,00417)

0,38
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6. MIPUMEP PACYETA 3TAXECTOAKA OOQHOTPYEHOM
CUCTEMbI BOOAAHOIO OTOMJIEHNA C KOHBEKTOPOM
«YHUBEPCAIN Tb»

TpebyeTca onpeaenuTs TUMNOpasMep OTKPbITO YyCTaHaBMMBAEMOro HaCTEHHOro
KOHBEKTOpPA C KOXXyXoM Tuna «YHusepcan Tbhy» manoun rmybuHbl. KoHBEKTOP yCTaHaBnu-
BAETCA B XXWUMOM NMOMELLEHNN BEPXHErO 3TaKa 34aHNA Ha Hapy)KHOW cTeHe 6e3 HULWK
no4 NOAOKOHHMKOM W NPUCOEAMHSAETCH K OA4HOTPYOHOMY NPOTOYHOMY CTOSAKY YCNOBHbLIM
anametpom 20 MM CUCTEMbI BOASHOrO OTOMMEHNSA C BEPXHEN Pa3BOAKOW MogaroLLen
maructpanu. Temnepatypa B nogatowiein maructpanu (t;) npuHnmaetca pasHon 105°C,
pacuYéTHbIN Nepenag TemnepaTyp no crtosky (At.r) 35°C, Temnepatypa Bo3gyxa B oTan-
nvuBaemMoM nomeLeHnm (ts) 20°C, atmocdepHoe aasnenve 1013,3 rMa, M= 0,083 «r/c.
Bona B noparollen maructpany oxnaxaaeTca A0 paccmarpusaemoro crosika Ha 2°C.
Obwasa anvHa BepTUKanbHO W rOpU3OHTanbHO pacnonaraembelx Tpy® B NOMELLEHUN Co-
craBnsaet 3,5 M (Lwpe=2,7 M, L1pr=0,8 M). Tennonotepn nomeLLeHnsa npu pacyéTHbIX yc-
nosusx (Qnom) cocTaBnstot 1400 BT.

MNocnegoBaTensHOCTL TEMIOBOrO pacyéra.
HauanbHas Temnepartypa TENNOHOCUTENS Ha BXOAE B PacCUMTbIBAEMBIA 3Taxe-
cTosK (ty) onpenensaeTca no obwen dhopmyne

ty =tr—2-ZQ$ °C |, (6.1)
c M,,

rae 2Qnow — CYMMapHbIE TENNONOTEPU NOMELLEHNIA, PACNONOXKEHHbBIX MO XO4Y TEMNMOHO-
cuTensa 4o paccmMaTpMBaeMoro ataxectoska (npudopa), BT.

[MpoBoas pacyér B 4aHHOM NpUMeEpPe ANS NEPBOro no xoAy TEennoHOCUTENS aTa-
xecTtoaka (ZQnow=0), monyyaemty =t.—2=105-2 = 103°C.

CpegnHoro Temnepartypy BOAbl B KOHBEKTOPE B MPOTOYHBIX CUCTEMAaX OTOMMEHNA
LenecoobpasHo onpeaensaTts No gopmyne

t, =t -0,5At, :tH—%:103—w:103—2,01:100,99oc. (6.2)
g g c-M,, 4186,8-0,083
Toraa O =te-ts =100,99 - 20 = 80,99 °C . (6.3)

Onpepenss te, nexoaa n3 Qnow, @ He 13 Tennootaaun npudopa Qnp, HECKONBLKO
3aHKaem O W B AanbHeneM He3HauUTENbHO yBenuynsaem Tpedyembi Tennosou
MOTOK KOHBEKTOPa C YYETOM HEKOTOPOrO 3aHWKEHMS TennooTaauqum Tpyo.

Tak kak pakTndeckme TemMnepaTypHbin Hanop Oq, 1 pacxod TennoHocutens Mer,
coBragarownin npn OfHOCTOPOHHEM MPUCOEAMHEHUN KOHBeKTopa C Myp, OTMMYHbLI OT
HOPMMPOBaHHbIX, BBOAMM Be3pasmepHbie NonpaBOYHblE KOIDDUUMEHTLI ¢1 U @2 (U3
Tabn. 5.3 mn 5.4) o1 =1,208, ¢, =0,987 .

Tennoson notok npubopa B pacyeTHbIX ycnosusx (Qqp) onpeaenseTcs no ms-
BeCTHOM oopmyne

rf;aw = Qnom o Qmp.n ! (64)

rae  Quom — TEMMONOTEPU NOMELLEHNSA NPY PaCY€THbIX yCrnoBusx, BT;
Qrpn — NOME3HbIM TEMNOBOW NOTOK OT TEnnonposoaos (Tpyd), BT.

[MonesHbIn TENNOBOW MOTOK OT TEMMONPOBOAOB MPUMHUMAETCHA OBbIYHO pPaBHbLIM
90% ot obuwen Tennootaaun Tpyd nNpu Npoknagke UX y HapyXHbIX CTEH N OOCTUraeT
100% npu pacrnonoXxeHnn CTOSKOB Y BHYTPEHHUX NEPEroposoK.
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B HacToswem npumepe npuHuMaem Qrpn = 0,9Qyp ,
roe QTp =Crp.e I—Tp.B + Grpr I—Tp.r )
Orps W Qrpr — TENNOBbIE MOTOKU 1 M OTKPLITO NPOMOXEHHbIX COOTBETCTBEHHO BEPTU-
KanbHbIX N rOPU3OHTanNbHbIX rnagkux Tpyb, onpegensemMble MO NpuUnoxeHuo 3 (ang
Qrp.r.- C Y4ETOM MPUMEYaHUSA K 3TOMY NPUNOXEHW0), BT/m;
Lrps ¥ Lipr— oOBLWaA AnvHa COOTBETCTBEHHO BEPTUKarbHbIX U FOPU3OHTarNbHbLIX TEMNMo-
NpPOBOAOB, M.

rffcw = Qnom — 019(LTp.B-qu.B + LTp.r-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 TPy (Gwp) ONpeAenéH npu Temneparyp-
HOM Harope B,= 80,99 °C.

Onpegensem TpebyemMbin TENNMOBOW NMOTOK Npmbopa, NPUBEAEHHLIN K HOPMUPO-
BaHHbIM ycrosuam, (O no dpopmyne

np !
- _ 1110

QHy= np =
" W. - - b 1120809871

1

= 931 BT . (6.5)

Ncxopa n3 nonyyeHHoro 3HadeHna OF | npuHUMaem Turnopasmep KOHBEKTopa C

np ?
Brnvokanwnm sHadveHnem Quy no Tabn. 2.2 KCK20-0,918 K.
PacxoxaeHve mexay TpebyembIM TEMmnoBbIM NOTOKOM KoHBekTopa (O, ) v Ten-

NOBbIM NOTOKOM KOHBEKTOPA, NPUHATOrO K yctaHoske (Qu.y), AONyCcKaeTca B Npeaenax: B
CTOPOHY YMeHbLUeHN — A0 5%, Ho He Bonee yem Ha 60 BT (npn HOPMUPOBAHHLIX yC-
NoBUKSAX), B CTOPOHY yBENUYEHNs — A0 Bnmxkanwero Tunopasmepa.

Hessska npu nogbope npubopa onpegensaerca no popmyne

o, - o2 : 02] 10=-14%. 6.6)

[MockonbKy HeBsa3ka He npeBblwaeT 5% mnm 60 BT, okoH4YaTeENbHO NPUHMMAEM K
yctaHoBke koHBekTop KCK20-0,918 K.

Ecnu 3anac no Tennosomy noToky npesbiwaeT 10%, npu pacyéTte pekoMmeHayeT-
CH yunTbIBaTh (PaKTUYECKOE CHWKEHWE TEMNEpPaTypbl BOAbI Nepes NOCTYNNeHnemM B Mno-
crnepyrowmmn KOHBEKTOP.
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7. YKASAHUA MO MOHTAXY CTAJIbHbIX HACTEHHbIX
KOHBEKTOPOB C KOXXYXOM, U3rOTOBJIAEMbIX OAO
«CAHTEXINPOM» N OCHOBHBbIE TPEBOBAHUA
K X 3KCIIJITYATALUA

7.1. MOHTaX KOHBEKTOPOB nNpPOn3BOAUTCA cornacHo TpebosaHnam CHul
3.05.08-85 «BHyTpeHHVe caHuTapHo-TexHu4eckne cuctemsl» [10], HacToAwmx peko-
MeHZauummn, a Takke pekomeHgauum [11] n [12].

7.2. B Tabnuyax BTOPOro pasgena HacCTosAWmMX pEKOMEHAaUNAN Hapagy C OCHOB-
HbIMWN TEXHUYECKUMM XapaKTEPUCTUKaMM KOHBEKTOPOB YKa3aHbl MOHTaXHblE HOMepa C
Lenbto obrnerdeHmsa KomMnnekTayumMm KoXyxa COOTBETCTBYHOLLMM HarpeBaTeflbHbIM are-
MEHTOM MNP MOHTaxe. MOHTaXHbIM HOMEP yKa3aH Ha STUKETKax, HakNeeHHbIX Ha Ha-
PY>KHYIO CTOPOHY KpanWHeW nnacTuHbl HarpeBaTernbHOro 3fIEMEHTa WU Ha BHYTPEHHIOH
CTOPOHY KOXyXa.

7.3. Kak ykasblBanocCb, KOHBEKTOPbI MOCTaBMAAKTCA OKpalUeHHbIMW, C Harpesa-
TENbHBIMU 3MIEMEHTAMMN N KPOHLUTENHaAMK, OBEPHYTBIMK ynakoBOYHOW Bymarom n eno-
XEHHbIMWN B KOXXYX. BeCb KOHBEKTOP ynakoBaH B ynakoBOYHyHO Oymary n obeasaH yna-
KOBOYHOW NEHTOMN.

TepmocTatnyeckme anemeHTbl (ronoBKkM) TEPMOCTATOB, KOTOPbIMK 0BopyaYHOTCS
kKOHBEKTOpbI «CaHTtexnpomMm ABTo» 1 «CaHtexnpom ABTO-C», npmobpeTaroTca 3akasyum-
kom otgensHo B OAO «CAHTEXITPOMy, y nsrotoButenen TepmMocTaroB Unm y ANNepos.

7.4. MOHTa)X KOHBEKTOPOB MPOU3BOANTCA TONBKO Ha NOArOTOBMEHHbIE (OWTYKa-
TYPEHHbIE U OKpaLlEHHbIE) MOBEPXHOCTU CTEH U TONMbKO Ha (PUPMEHHbIE KPOHLUTENHbI.
KOHCTpyKUMS KPOHLWITEMHOB OBecneymBaeT NNOTHOE NpuUneraHne KOXXyxoB K CTEHe npu
npaBubHOW yCTaHOBKe nocnefHux. Npn MOHTaxke KOHBEKTOPOB 3a30p MEXAY CTEHOU U
ThINbHBIMW KPOMKaMW NNacTuUH HarpeBaTeNbHOro SreMeHTa He AOMMKEeH npeBbiwaTtb 3
MM, 4TO oBecneunBaeTca NCNONb30BaHNEM (PUPMEHHBIX KPOHLLTENHOB.

7.5. MoHTaxk 6a30BbIX MogNdUKaLMA KOHBEKTOPOB «YHuBepcan Th» n «YHuneep-
can Tb-Cy», a Takke koHBekTOpoB «CaHTtexnpom ABTo» N «CaHtexnpom ABTO-C» HEOB-
XOAMMO MPOU3BOAUTE B CNEAYIOLLEM NOPSAKE:

- 0cBOOOANTL HarpeBaTenbHbIA 3NIEMEHT C KPOHLUTENHAMM OT YMaKoBKMK;

- pasMeTuUTb MeCTa YCTaHOBKM KPOHLLUTENHOB COrnacHo puc. 2.1-2.24 ¢ y4étom
pPacCTosaHNA MeXAY KpOoHWTenHamn L4 cornacHo tabn. 2.2, 2.3, 2.5, 2.6, 2.8, 210 n
2.11;

- YCTaHOBUTb KPOHLUTEWHbI Ha CTEHE COrNacHO MOHTaXHOMY 4epTexy (npea-
CTaBnseTcsa npyv HeobXOAMMOCTM 3aBOAOM), KPOHLUTEWHbI KPENATCA K OrpaxaeHuto
(cTeHe) probensammn nn 3agenkon KPenéxHbiX AeTanen UEMEHTHbIM pacTBOPOM (He A0-
NyCcKaeTCs NPUCTPENKa KPOHLLTENHOB K CTEHE);

- HABECUTb Ha KPOHLUTENHbI HarpeBaTenbHbIN 3NEMEHT;

- COEAUHUTL HarpeBaTenbHbIN 3NeMeHT Ha pe3bbe nnn NnocpeacTBOM CBapKM C
noABOAALLMMW TENNONPOBOAAMN CUCTEMbI OTOMNNEHNS;

- HaKpbITb HarpeBaTefibHbIA 3NIEMEHT YMNaKOBOYHbIM MaTtepuanom U CHATb ero
nocne OKOHYaHMsA OTAENOYHbIX paboT;

- CHATb YNakoBOYHYHO Bymary C KOXyxa,;

- YCTaHOBUTb KOXYX KOHBEKTOPA Ha KPOHLUTENHAX,;

- YCTaHOBUTb TEPMOCTATUYECKNA 3NEMEHT (TOMbKO ANSA KOHBEKTOpoB «CaHTex-
npom ABTo» 1 «CaHTexnpom ABTO-C»).

7.6. MNMpn moHTaxke cnepyeT msberatb HENPaBUILHOW YCTAHOBKM KOHBEKTOpA
(pwnc. 7.1):

- YCT@HOBKWN KPOHLUTENHOB Ha HEMOATrOTOBMEHHYH MOBEPXHOCTb CTEHbI, T.K. MO-
chne eé owTyKaTypuBaHNa HEBO3MOXHO HaBECUTb KOXYX;
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- HEMpPaBWIbHOW Pa3mMeTKu MECT YCTaHOBKM KPOHLUTENHOB — CMOXHO NMpaBuibHO
YyCTaHOBUTb KOHBEKTOP;

- OTCTaBaHWA KoXyxa OT CTEeHbl, Hanpumep, n3-3a HenpaBUbHOrO KpenneHus
KPOHLUTEWHa, T.K. 3TO NPUBOAWUT K CHWKEHWUIO TEMMOBOro NoToKa;

- CIMULLKOM HU3KOro pasMeLleHUs KOHBEeKTopa, T.K. MpW pacCTOAHUK Mexay no-
NOM U HWU3OM KOHBeKTopa, MeHbleM 70% rnybuHbl KOHBEKTOpa, CHWKaeTca addek-
TUBHOCTb TENNOOOMEHa 1 3aTpyaHsAeTCs yoopka noj KOHBEKTOPOM:

- CNINLLKOM BbICOKOW YCTaHOBKW, T.K. MPW 3a30pe MexAy NonomM 1 HU3O0M KOHBEK-
Topa, 6onbwem 150-200 MM, yBENMYMBAETCA rpagueHT TemnepaTyp Bo3ayxa no BbICO-
TE NOMELLEHNS, OCODEHHO B HWKHEWN ero 4acTu;

- CITULLKOM Manoro paccTtosHUA MeXay BEPXOM KOHBEKTOpPA U HU3OM MNOAOKOHHMU-
ka (MeHee 70% rnyOuHbl KOHBEKTOpa), T.K. NPXU 3TOM YMEHbLUAeTCsl TEMNNMOBOW MOTOK
KOHBEKTOpa,;

- YCTaHOBKW KOXYyXa, HE COOTBETCTBYHLLErO HarpeBaTenbHOMY 3NEMEHTY:;

- HErOPM30OHTAaNbHOrO MOMOXEHUS HarpeBaTenbHOro 3NeMeHTa, T.K. 3TO yxyalwa-
eT Tennonepeayy 1 BHELLHUA BUL KOHBEKTOPA,

- YCTaHOBKM Nepep KOHBEKTOPOM AEKOPaTUBHbLIX 3KPaHOB, T.K. 3TO NPUBOAWUT K
CHWKEHMIO TEMMOOoTAa4YM KOHBEKTOPa W UcKaxkaeT paboTy TepmMocTtara C aBTOHOMHbIM
AaTUYMKOM.

=,
L

=

1

————————————
— =

YCTaHOBKa KPOHLUTENHOB
Ha HENOATOTOBEHHYHO
NOBEPXHOCTL (nocne-
gyrowan wrykarypka) —
HEBO3MOXHO HaBECUTb
KOXyX

Man 3a3op mexay npu-
©opom 1 nonom unu no-
LOKOHHMKOM (meHee 70%
rnybuHel npubopa) —
CHWXEHWEe TENNOBOTO MNo-
TOKa Ha 5-50%

HenpasunbHaa pasmeTtka
MECT YCTaHOBKW KPOH-
LUTEAHOB - HEBO3MOXHO
HaBECUTb KOXYX

MepeTekaHue Bo3ayxa
MWUMO HarpeBaTenLHOro
anemeHTa. CHMXKeHue
TENNOBOro NOTOKa Ha
5-20%

OtcraBaHue KoXyxa,
3a30p mexay CTeHoM

N KOXyXOoM. CHUKEHne
TEennoeoro noToka Ha 3-
20%

p—

© pi—
——
o —
L —

__— =
HarpesaTtenbHsblii ane-
MEHT YCTAaHOBNEH HE ro-
pu3oHTaneHo. CHMXeHue
TENMOBOro NOTOKa Ha 4-
7%

Puc. 7.1. Cny4yan HenpaBunnbHOro MOHTa)Xa KOHBEKTOPOB
«YHuBepcan Tb» u «YHusepcan Tb-C»
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Obpawaem BHUMaHWe, YTO PACCMOTPEHHbIE B HACTOALMX PEKOMEeHJaumnax
KOHBEKTOPbI NPeayCMOTPEHbl ANSA YCTAHOBKW TOSMBKO Ha CTEHE, KOTopas UrpaeT posb
OAHOW N3 CTEHOK KoXyxa npubopa. NMpn HanonbLHOM yCTaHOBKE STUX KOHBEKTOPOB Ha
CTOMKax C 3a30poM Mexay npubopoM M CTEHOM UNN OCTEKINEHNEM TEMNFIOBOW MOTOK
cHuxaetca B cpegHeM Ha 30%. MockonbKy KOXYX 3TUX KOHBEKTOPOB BbIMOMHAET POrib
«abiMoBON TPyObi», obecneumBaroLien HEOOXOAMMYO CKOPOCTb ABMKEHUS BO3AyxXa 4ve-
pe3 HarpeBaTelNbHbIN SNEMEHT KOHBEKTOPA, CHATUE 3TOro KOXyXa yMeHbluaeT Ten-
noortpavy npubopoB NpakTUUEeCKN B ABa pas3a.

Mpy ncnonb3oBaHWM aBTOMaTU3NPOBAHHBLIX KOHBEKTOPOB HE PEKOMEHAYETCS,
KaK yKkasblBanocCb, pasMeliaTb TepMOCTaThl 3a LUTOpaMMK, a TakKe Ha pacCTosAHUWU [0
150 Mm oT npoéma GankoHHOW ABepn (B 3TUX Cnyyasx crnegyet MCnonb3oBaTb TEPMO-
cTatbl C BbIHOCHBIMW AaTyYnKamu).

7.7. B npouecce akcnnyaraumm crnegyeTt npousBoAuUTb OYUCTKY KOHBEKTOPA B Ha-
Yane OTONUTENBHOIO Ce30Ha N 1-2 pasa B TeYeHMe OTONUTENBHOro nepuoaa.

[ns o4nCTKM HarpeBaTenbHOroO 3neMeHTa KOHBEKTOPOB «YHuBepcan Th» cne-
AYET CHATb KOXYX.

7.8. INpn 0UMCTKE KOHBEKTOPOB HENMB3S MCNOMb30BaTh abpasnBHbIE Marepmanbl 1
arpeccuBHble MOKOLLME CPEACTBa.

7.9. MNpn ncnonb3oBaHNK B Ka4eCTBe TEMIIOHOCUTENS ropsyen Boabl €€ napa-
METPbI AOMKHbI YAOBNETBOPATL TpeboBaHaMm, npuBeaéHHbIM B «[1paBunax TexHude-
CKOM 3KcnyaTaumm SneKTpUYecKnx crtaHumm n cetenm Poccumnckon depepaummy P
34.20.501-95 [13] .

7.10. CogepxaHue kucnopoga B BOAE CUCTEM OTOMMNEHUS HE AOIMKHO MPEBbI-
watb 0,02 mr/kr Boabl [13], [14], a 3HaueHns pH gomkHbl 6bITh B Npegenax 8...9,5 (on-
TmansHO — B npegenax 8,3...9. CogepxaHune B Boge xenesa (4o 0,5 mr/n) un gpyrmnx
npumecen — cornacHo [13], obas XECTKoCTb — 40 7 Mr-3Ke/n.

7.11. 1N yMEeHbLLUEHMS ONacHOCTW MOALLNIaMOBOW KOPPO3un LenecoobpasHa yc-
TaHOBKa AOMOMHUTENBHBIX TPSA3EBUKOB, @ B Cly4Yae NPUMEHEHNS TEPMOCTATOB eLLlé U
dpunNbLTPOB, B TOM 4YMCre NOCTOSKOBbIX. B 0bwem cnyyae Konmy4ecTBo B3BELLEHHbIX Be-
LLEeCTB He AOJTDKHO npeBbiwaTts 7 Mr/n.

7.12. N30bITOuHOE paBneHWe TEMNOHOCUTENS, PaBHOE CYyMME MaKCUMarbHO
BO3MOXHOrO Hanopa Hacoca unv gaesneHns B ropsden nnm obpatHou MmarmcTpansx Te-
NS0BOW CETW (MPK 3NEeBATOPHbLIX BBOAAX) U TMAPOCTATUYECKOro AaBMEHNSA, HE AOITDKHO Y
KOHBEKTOPOB BCeX Mogudmkaumm, nponssognmeix OAO « CAHTEXITPOMy, BO Bpemsa pa-
60Tbl cuctembl oTonnenms npesbiwats 1,0 Mla, a y koHBekTopoB «YHuBepcan Thb» un
«YHueepcan Th-C» noBbIWEHHON HAAEXHOCTM (M3rOTOBNSAEMbIX MO OTAENBHOMY 3aKa-
3y) —1,6 Mla.

Mpn onpeccoske CHwlM 3.05.01-85 [10] ponyckaeT NONyTopHOE NpeBbILLEeHne
paboyero gaBneHns, OAHaKO NMpakTuKa 3KCnnyaTaunum CUCTEM OTOMMEHUS NOKa3bIBaET,
YTO MPW ONPECCOBKE MPEBbLILWATL MakCumanbHoe pabodee faenenHve cnegyeT He Go-
nee 4yem Ha 25%, 4TO NOATBEPXKAAET aHanNM3 yCcrnoBUW 3KCnnyatauum OTOMUTENbHbIX
npnbopoB B OTEYECTBEHHbLIX cUCTeMax oTonnenns, nposeféHHbin OO0 «Butarepmy».
Mpn 3TOM HEOBXOANMO MMETL B BUAY, YTO AaBIEHNE NPU ONPECCOBKE HE AOMMKHO npe-
BbIlaTb AOMYCTMMOro AN camoro crnaboro anemeHTa cucTtemMbl otonneHus. lNMpu on-
peccoBke crnefyeT nsberate Pe3Koro NoBbILLEHUSA AaBMEHNS.

7.13. B cuctemax OTOMMEeHUs, 3anofHAeMbIX aHTUMPU3OM, NMpU repmeTusaumm
pe3bbOoBbIX COEAVNHEHUA LLENKOBUCTLIM JIbHOM (HO HE MEHBKOW) MOXXHO MCMNONb30BaTh
repmecun unn nogobHble repmMeTukn (MacnsiHas kpacka He gonyckaeTtcs). AHTudpus
LOIMKEH CTPOro COOTBETCTBOBATL TPebOBaHMAM COOTBETCTBYHOLLMX TEXHUYECKMX YCNO-
Bun. Cpeaun mucnonb3dyemblx B Poccum mapok aHTudpusa 3acnyXMBaroT BHUMaHUA
«DIXIS» n «DIXIS-TOP» (npomssogutens: OO0 «l'enuc UHT»). 3anonHeHune cuctem
aHTNPPU3OM OMNyCKaeTca He paHee, YeM vepes 2—-3 AHS nocne nx MoHTaxa. Boamox-
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HOCTb MPUMEHEHNS KOHBEKTOPOB C TEPMOCTaTaMu B CUCTEMAaxX OTOMNEHNA C aHTUdpK-
30M — MO COrnacoBaHMo C 3roTOBUTENEM TEPMOCTATOB.

7.14. Bo nabexarHne obpasoBaHms BO34YLIHbIX NPOOOK 3anofnHEHNe BOAOW CUC-
TEMbI OTOMMEHNSA C KOHBEKTOpamK, 060pyaAoBaHHbLIMU TepMocTaTamMu, CrieayeTt npoms-
BOAWUTb CHM3Y Yepe3 obpaTHyo MarmcTparnb Npy OTKPbITbIX TEpMOCTaTax.

7.15. Ecnu HeobxoguMmMo OEMOHTUPOBaTb KOHBEKTOP «YHuBepcan Tby» wnu
«YnuBepcan Tb-C», Ha noaBoake K KOTOPOMY YCTaHOBMEH MPOXOAHOW WK YrnoBOM
TepMmocTaT, C NOCNeaHero cneayeT CHATb TEPMOCTaTUYECKUI 3NEMEHT, a 3aTeM NOSHO-
CTbHO €ro 3aKpbITb C MOMOLLbIO METaNIMYECKoro (He NNacTMaccoBOro) Konnavka u 3a-
rMyLWWTb TEPMOCTAT CO CTOPOHbI CHATOW MOABOAKM, @ Takke BTOPYIO NOABOLKY.

7.16. He pekoMeHAyeTCs OMOPOXHATH CUCTEMY OTOMMEHUSA CO CTanbHbLIMU KOH-
BekTopamum bonee, Yyem Ha 15 gHen B rogy. OCoBeHHO onaceH PeXmMM 4acToro Kpartko-
BPEMEHHOIO OMOPOXKHEHNSA CUCTEMbI OTOMNIEHUSA NPU PEMOHTE N 3aMeHe NpnbopOoB.

7.17. MNpu ncnonb3oBaHUM MELHbLIX TENONPOBOAOB MX COeUHEHME CO CTalb-
HbIMW KOHBEKTOPaMM LOMYyCKaeTCsa TONbKO Yepes NnaTyHHble unn BpOH30BLIE NEPEXOL-
HUKN.

8. CNUCOK UCNOJNIb30BAHHOU NNUTEPATYPhI

1. PekomeHaaumm no NpUMEHEHUIO KOHBEKTOPOB C KOXYXOM Tuna «YHuBepcan» u 4y-
ryHHbIx  pagwaropos/  B.U.Cacuh, b.B.WWBewos, T.H.lMpokoneHko, JI.A.Boraukasg,
I".A.Bepwmngckun.- M.: HUcaHTexHmkn, 1990.

2. PekoMeHzauum no NpUMEHEHUIO KOHBEKTOPOB 0e3 koxyxa «Akkopa» n «Cesepy»/
B.N.CacuH, T.H.MpokoneHko, B.B.LLeeyos, J1.A.boraykas.- M.: HUUcaHTexHukn, 1990.

3. PekomeHgauum no NpUMMEHEHUIO TpaBMOOE30NacHbIX CTarbHbIX HACTEHHbIX OTOMW-
TernbHbIX KOHBEKTOPOB C KOXYXOM «YHuBepcan Tb», «YHusepcan TB-C», «CaHTexnpomy,
«CaHtexnpom C», «Cantexnpom ABTO» M «CaHtexnpom ABTO-C» (BTOpas peaakuus) /
B.U.CacuH, T.H.Mpokonenko, 5.B.lWeeyos, B.A.KywHup, M.C.Ncaes n B.B.CangakuH.- M.: OO0
«Butatepm», HUUcaHTexHuku, 2001.

4. MeToguka onpeaeneHnsa HOMUHaNbHOro TENMOBOro NOTOKA OTONUTENBHbIX NPUBOPOB
npu TennoHocutene soae/ NA.bepwuackmin, B.1N.CacuH, B.A.CotueHko.- M.: HUAcaHTexHuKn,
1984.

5. Kywnup B.L., Cacun B.W. M'mapasnnyeckne ucnbiTaHUa oTonUTENbHbLIX Npubopos B
ycnosusx, 6rmskunx k akcnnyartaymoHHeiv//CO.1p. HUWcaHTexHmku.- 1991.- Bein. 65, ¢. 35 — 46.

6. PekomeHngauum no NPMMEHEHUIO BbICOKMX HanornbHbIX koHBEKTOpoB KB-Y/ B.U.Cacuh,
" A.Bepwmackmin, B..KywHup, T.H.MpokoneHko, b.B.Wseyos.- M: TOO «Butatepm», 1996.

7. CHul 2.04.05-91*. Otonnexuve, BEHTUNALMS N KOHAULMOHNpoBaHue. M., 1998.

8. PekomeHaauumn no npoeKkTMPOBaHMIO N MOHTa)Xy CUCTEM OTOMSEHUS HA NOBbILIEHHbIX
napameTpax TennoHocuTena C KoHBekTopamu Tuna «Yhueepcan» / HO.M.CaBeHkos,
I".C.Wkanwukos.- J1.: BHUNTC, 1988.

9. CnpaBOYHMK NPOEKTMPOBLUMKA. BHYTPEHHME CaHUTapHO-TEXHWYECKME YCTPOWCTBA.
Y.1. Otonnenwue / MNoa pepakumen W.I.Ctaposeposa.- M.: Ctponmsgar, 1990.

10. CHwIM 3.05.01-85. BHyTpeHHWe caHuTapHoO-TexHuYeckmne cucrtembl. M., 1986.

11. NUcaes B.H., CacuH B.U. YCTpPOWCTBO M MOHTa&X CaHUTaPHO-TEXHUYECKMX CUCTEM
3gaHuvin. M.: «Bbicliaga wkona», 1989.

12. OyHaesa . UN., Bensesa T.A. JlTabopaTopHbIN NPAKTUKYM MO TEXHOMOMMU CaHUTapHO-
TeXHU4YeCKnx pabdot. M., 1987.

13. MNpaBuna TEXHNYECKOWN 3KCMIyaTaumn 3NeKTPUYECKUX CTaHUUN U ceTen Poccuinckon
Pepepayun/ M-so tonnuea un aHepretnkn PO, PAO «ESC Poccun»: P 34.20.501-95.- 15-e
nsg., nepepab. u gon.- M.: CNO OPIP3C, 1996.

14. WnxeHepHoe oBOpyaoOBaHWE 3[aHWA U COOPYXEHWW. SHuuknoneaus / 'n. pea.
C.B.Akosnes.- M.: Ctponmnsgar, 1994.
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lMpunoxerue 1

Ta6auna II 1.1. IuHaMu4YecKHe XapAKTePUCTHKH CTAJBHBIX BOJ0ra30MPOBOJIHBIX
Tpy0 mo 'OCT 3262-75*% HACOCHBIX CHCTEM BOJSIHOIO OTOIJICHHUS NIPU CKOPOCTH
BOAbI B HUX 1 M/¢

AnameTp Tpy6, MM Pacxoa Boasl YaensHoe Mpuse- YaenbHasa xapakre-
Mnpy CKOPOCTH ANHaMUYecKoe AEHHDbII PUCTHKA COMPOTUB-

o] © = 1 m/c, Miw JaBrneHue koapduu. nexusa 1 m TpydbI

g 'g = E rMapae-

& S| & |54 . Ju | e A10% | A10% | muueckoro | gq0f | S10%

s8| 2|2 Ia Ia TPeHNS Ia Ia
> E I m M/C M/C 2 2 Mdy, 2 2
(ke /u) (ke/c) 1M (ke /u) (k2/c)
10 17 | 126 | 425 | 0,118 | 26,50 3,43 36 95,4 12,35

15 21,3 ]| 157 | 690 | 0,192 | 10,60 1,37 2,7 28,62 3,7
20 | 26,8 21,2 | 1250 | 0,348 3,19 0,412 1,8 5,74 0,742
25 |33,5| 27,1 | 2000 | 0,555 1,23 0,159 1,4 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 0,8 0,18 0,024
50 60 53 | 7800 | 2,16 0,082 | 0,01063 0,55 0,045 0,006

MpumeYaHus:
1) 1 Ma = 0,102 krc/m? ; 1 Ma/(kr/c)® = 0,788:10° (krc/m?)/(kr/u)? ; 1 kre/m? = 9,80665 Ma ;

1 (kre/m?)/(kr/u)?= 1,271-10° Mal(kr/c)? .

2) MNpun gpyrmx CKOPOCTSX BOAbI, COOTBETCTBYHOLMX OObIMHO NaMMHApPHOM N Nepexoa-
HOW 30HaM, 3Ha4YeHWa NPUBEAEHHOIO KO3IMULUMEHTA MAPaBINYECKOro COMPOTUBMEHUA U
yAEnbHbIX XapaKkTepUCTUK CrneayeT KOPPEeKTMPOBaTb COMMacHO U3BECTHbIM 3aBUCUMOCTAM
(cm., Hanpumep, A 0. AnbTwyne u ap. Mngpaenuka n aspogumHamuka.- M., Ctponmsaar,
1987). Ona ynpoweHna 3Tux pacyéToB (PakTUYECKME rnapaBrnyeckue XapakTepucTUKu
Tpy6 S, {' 1 KO3PPULUMNEHTOB MECTHOIO COMPOTUBMNEHNS OTBOAOB, CKOD M YTOK U3 3TUX TPyO
{ Npyn CKOPOCTAX TEMNSIOHOCUTENS, COOTBETCTBYIOLLMX YKa3aHHbIM 30HaMm, B CUCTEMax OTO-
nneHusa ¢ napametrpammu 95/70 n 105/70°C MOXHO C AOMNYCTUMOW 4K NPaKTUYECKMX pacyé-
TOB MOrPELLHOCTLIO (840 5%), onpeaensTb, BBOASA NOMPaBOYHbIA KO3MMMOUUMEHT HA HEKBAA-
paTtu4HOCTb @4 , NO hopMynam

S =S ¢4, (m1.1)
C'=0C's Q4 , (N1.2)
C =04 @4, (M1.3)

rae S;, ('4 n (4 - XapakTepUCTUKK, MPUHATbIE B KavyecTBe TabnunyHbIX Npyu CKOPOCTSX BO-
abl B Tpybax 1 m/c (cm. , B HacTHoCTK, Tabn. M 1.1 HacToALWEro NpUnoXeHus).

3HadeHna @4 onpeaenstoTca no Tabnuue N 1.2 B 3aBMCMMOCTY OT guameTpa YyCNoBHO-
ro npoxoga cransHon Tpybbl d, , MM , 1 pacxoaa ropadent Bogbl M co cpeaHen Temnepary-
pon ot 80 o 90°C .

3) Mpu cpeagHux Temneparypax TennoHocutens ot 45 ao 55°C 3HaveHusa @4 onpege-
nawTca No NpUBNMKEHHOW hopmyne

Pagoy = 1,594=0,5, (M1.4)

rAe Q4o - NONPABOYHBIV KOIDULMEHT NPY CPpeHen TemnepaTtype TennoHocutens 50°C ;

(¢4 - NONPaBOYHbIA KOIPDULMEHT NPU cpesHen Temnepatype TennoHocutens 85°C,
npUHUMaeMbli no Tadn. M 1.2 .
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lpodomxeHue npunoxeHus 1

Taoauua I1 1.2. 3naveHus nonpaBouHoro ko3¢ dpuunenra ¢4

Pacxog ropsayein Bogbl M B Kr/C (BEPXHSS CTPOKA) U B K/
P4 M (HWXKHAS CTPOKa) NPV AnamMeTpe yCrnosBHoro npoxoaa Tpyb d,, mMm
10 15 20 25 32 40 50
102 kr/c | 0,1724 | 0,2676 | 0,4879 | 0,7973 | 1,3991 | 1,8249 | 3,0495
’ Kr/y 620,6 963,4 17544 | 2870,3 | 5036,8 | 6569,6 | 10978,2
104 kr/c | 0,0836 | 0,1299 | 0,2368 | 0,3869 | 0,6790 | 0,8856 | 1,4799
’ Kr/y 301,0 467,0 852,5 1392,8 | 24444 | 3188,2 | 5327,6
106 kr/c | 0,0541 | 0,0840 | 0,1532 | 0,2504 | 0,4394 | 0,5731 0,9577
’ Kr/u 194,8 302,4 551,5 901,4 1581,8 | 2063,2 | 34477
108 kr/c | 0,0394 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 | 0,6973
’ Kr/y 141,8 220,3 401,8 656,3 11516 | 1502,3 | 2510,3
11 kr/c | 0,0306 | 0,0475 | 0,0867 | 0,1416 | 0,2485 | 0,3241 0,5416
’ Kr/y 110,2 171,0 3121 509,8 894,6 1166,8 | 1949,8
112 kr/c | 0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383
’ Kr/y 89,3 138,6 2524 412,6 724.0 994,3 1577,9
114 kr/c | 0,0206 | 0,0320 | 0,0584 | 0,0954 | 0,1674 | 0,2183 | 0,3649
’ Kr/y 74,2 115,2 210,2 343,4 602,6 785,9 1313,6
116 kr/c | 0,0175 | 0,0272 | 0,0496 | 0,0810 | 0,1423 | 0,1856 | 0,3101
’ Kr/y 63,0 97,9 178,6 292,0 512,3 668,2 1116,4
118 kr/c | 0,0151 | 0,0235 | 0,0428 | 0,0700 | 0,1229 | 0,1602 | 0,2678
’ Kr/y 54,4 84,6 154,1 2520 442 4 576,7 964,1
192 kr/c | 0,0132 | 0,0205 | 0,0375 | 0,0612 | 0,1074 | 0,1401 0,2341
’ Kr/y 47,5 73,8 135,0 220,3 386,6 504,4 842,8
192 kr/c | 0,0117 | 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068
’ Kr/y 42 1 65,5 119,2 194,8 3416 4457 7445
124 kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 | 0,0845 | 0,1103 | 0,1843
’ Kr/y 37,4 58,3 106,2 173,5 304,2 3971 663,5
126 kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 | 0,1653
’ Kr/y 33,5 52,2 95,4 155,5 273,2 356,0 595,1
198 kr/c | 0,0084 | 0,0131 | 0,0239 | 0,0390 | 0,0685 | 0,0893 | 0,1492
’ Kr/y 30,2 47,2 86,0 140,4 246,6 321,5 537,1
13 kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
’ Kr/y 27,7 42,8 78,1 127.,4 2416 291,6 487.4
132 kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
’ Kr/y 25,2 38,9 71,3 116,3 203,8 266,0 4446
134 kr/c | 0,0064 | 0,0099 | 0,0181 | 0,0295 | 0,0519 | 0,0676 | 0,1130
’ Kr/y 23,0 35,6 65,2 106,2 186,8 243,4 406,8
136 kr/c | 0,0059 | 0,0091 | 0,0166 | 0,0271 | 0,0476 | 0,0621 0,1038
’ Kr/y 21,2 32,8 59,8 97,6 171,4 223,6 373,4
138 kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
’ Kr/y 19,4 30,2 551 90,0 158,0 260,3 344.5
14 kr/c | 0,0050 | 0,0078 | 0,0142 | 0,0231 | 0,0406 | 0,0529 | 0,0885
’ Kr/y 18,0 28,1 511 83,1 146,2 290,4 318,6
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lMpunoxeHue 2

Homorpamma uist onpeaesieHust OTepPH AaBJIeHHs!
B MEAHBIX TPY0aX B 3aBHCHMOCTH OT PACX0JA BOJbI
npu eé remnepatype 40°C
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Kkriy (F)

A — notepu aasneHusa Ha TpeHue B MeAHblX TpyBax 1 M npu Temneparype
TennoHocutens 40°C, mm BOA. CT.;
B — BHYTpeHHMEe gnameTpbl MeaHbIX TPYD, MM;
C — ckopocTtb BOAbI B TPyBax, M/c;
Il — noTeps gaBneHua Ha MECTHbIE CONPOTUBNEHUS Npu Ko3dduuneHTe co-
npoTueneHns (=1 1 COOTBETCTBYIOLLEM BHYTPEHHEM AMaMeTpe NoABOAALLEN
mMenHon Tpybbl, MM BOA. CT.;
E — BHyTpeHHUe gnametpbl MefHbix TpyO, XxapakTepHble ansa 3anagHoeBpo-
MEeWCKOro pbiHKa, MM;
F- pacxog Bogbl yepes Tpyby, Kriu.

Mpu cpeaHen Temnepartype Boabl 80°C Ha 3Ha4yeHWA NoTepu AaBneHus,
HaWAeHHblEe MO HACTOALLEN HOMOrpamme, BBOAWUTL NONPaBOYHbIA MHOXUTENNb
0,88; npu cpegHen Temnepatype 10°C — nonpaBoyHbI MHOXUTENb 1,25.
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lMpunoxeHue 3

TennoBoii NoTok 1 M OTKPBITO NMPOJIOKEHHBIX BePTHKAJBHBIX TIAAKHX
MeTAJIHYeCKHX TPY0, OKpalleHHbIX MACJISIHOH KPACKOMH, (rp , BT/M

Tennosoit notok 1M Tpybel, BT/M, npu O, °C , yepes 1°C

dy, | O,

LU O I 1 2 3 | 4 5 | 6 | 7 8 9
15 192 | 199 [ 207 | 216 | 223 | 231 [ 239 | 248 | 256 | 26,5
20 | 30 | 241 | 250 | 260 | 27.0 | 280 | 291 | 30,1 | 312 | 322 | 334
25 300 | 312 | 325 | 337 | 350 | 363 | 375 | 389 | 402 | 416
15 274 | 287 | 295 | 304 | 313 | 321 | 330 | 339 | 348 | 357
20 | 40 | 345 | 359 | 369 | 382 | 301 | 402 | 413 | 424 | 436 | 447
25 429 | 449 | 463 | 475 | 489 | 503 | 517 | 530 | 545 | 558
15 366 | 375 | 385 | 394 | 398 | 413 | 422 | 432 | 441 | 451
20 | 50 | 458 | 469 | 481 | 493 | 504 | 51,7 | 528 | 540 | 553 | 56,5
25 573 | 587 | 602 | 615 | 63,1 | 646 | 660 | 67,5 | 691 | 70,5
15 460 | 472 | 481 | 491 | 501 | 511 | 522 | 532 | 542 | 553
20 | 60 [ 57,7 | 589 | 602 | 614 | 627 | 639 | 652 | 665 | 67.5 | 691
25 721 | 737 | 752 | 767 | 784 | 700 | 815 | 831 | 848 | e6.4
15 574 | 584 | 595 | 605 | 61,7 | 62.8 | 638 | 650 | 661 | 67,3
20 | 70 | 716 | 730 | 743 | 757 | 772 | 785 | 798 | 813 | 82,7 | 841
25 896 | 913 | 923 | 947 | 960 | 982 | 99.8 | 1016 | 1033 | 105,1
15 684 | 695 | 70,7 | 719 | 730 | 741 | 754 | 766 | 783 | 789
20 | 80 |e56 | 866 | 884 | 898 | 913 | 928 | 942 | 958 | 97,3 | 987
25 106,9 | 1088 | 1105 | 112.3 [ 1142 [ 1159 | 117.7 | 1196 | 1213 [ 123.4
15 802 | 813 | 827 | 839 | 851 | 862 | 875 | 888 | 902 | 91,4
20 | 90 [1003]1017 [ 1033 ] 1049|1063 | 1079|1005 [ 1109 [ 1126 | 1143
25 1253 | 127.2 [ 1291 [ 131.1 [ 132.9 [ 134,9 [ 136.9 | 1389 | 140,8 | 142.8
15 923 | 935 | 949 | 960 | 970 | 982 | 993 | 100,3 | 1013 | 102,4
20 | 100 [116,0 [ 117.4 [ 1190 | 1206 | 122.4 | 1242 | 1253 [ 127:6 | 129,1 | 130,90
25 1442 | 1451 | 1472 | 1494 | 1515 | 1536 | 155.8 | 157.9 | 160,0 | 162.2
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[Tpumeyanus K npuaoXeHur 3

1. TennoBowW NOTOK OTKPbLITO MPONOXEHHbBIX FOPU3OHTaNbHbLIX TPYD, pacnonoxex-
HbIX B HWPKHEN YacTM NOMELLEHMS, NPUHMMAaETCA B cpeaHeM B 1,28 pasa Gonblue, Yem
BEPTUKaNbHbIX.

2. MNMonesHbI TENNOBOM NOTOK OTKPLITO MPOMOXEHHbIX TPYD y4nTbIBAETCH B Npe-
aenax 90-100% ot 3HauYeHnn, NpUBEAEHHBLIX B 4AaHHOM NPUNOXEHUN (B 3aBUCMMOCTM OT
MECTa Npoknagkm Tpyo).

3. MNpwn onpegeneHnn TENNOBOrO NOTOKa N30NMPOBaHHbLIX TpyD TabnuyHble 3Ha-
YEHMS TENNOBOro NOTOKa OTKPLITO MPONOXEHHbIX TPYD YMEHbLUATCA (YMHOXaKTCS Ha
nonpaeoYHbIN KO3IPPULMEHT - 0ObIMHO B Npegenax 0,6-0,75).

4. [Mpwn sKkpaHNpPOBaHUN OTKPLITOrO CTOSKa METaNMNNYECKMM 3KpaHoOM obLmiA Ten-
NOBOW NOTOK BEPTUKANbHbLIX TPYO CHWKaeTcs B cpeaHeM Ha 25%.

5. Mpwn ckpbiTon npoknagke Tpyd B rnyxom Gopo3ge obwmn TennoBoW MOTOK
cHwxkaeTca Ha 50%.

6. MNMpn ckpbiTon npoknagke Tpyd B BeHTMNMpyemon 6oposge obumi TennoBon
NOTOK yMeHbLuaeTca Ha 10%.

7. O6Wwmin TennoBon NOTOK OAUHOYHBIX TPYD, 3aMOHOMMYEHHBIX BO BHYTPEHHUX
neperopogkax us TsHkenoro 6etoHa (Aser = 1,8 BT/(M-°C), Pser = 2000 kr/m°), yBenmuu-
BaeTCs B cpegHeM B 2,5 pasa (npu oknenke cTeH o6osamu B 2,3 pasa) No CpaBHEHUIO CO
CNy4YaeM OTKPbLITOM YCTaHOBKW. [1py 3TOM MONE3HbIA TEMNOBOW NOTOK COCTaBNSET B
cpeagHeM 95% oT obuwero (B KaXpoe M3 CMEXHbIX MOMELLEHNA NMOCTYNaeT NosioBMHaA
NOMe3HOoro TENSIOBOro NoToKa).

8. O6WwmM TennoBOW NOTOK OT OAMHOYHBIX TPYD B HAPYXKHbIX OrpPaXXAeHUAX N3
Tspkeénoro 6eToHa (Aser = 1,8 BT/(M°C), peer = 2000 kr/M°) yBENMUMBAETCS B CPEAHEM B
2 pasa (npw oknenke cteH obosamum B 1,8 pasa), NpMYEM NnonesHbIN TENSIOBOW MNOTOK NMpu
HanM4MmM TENNOM30NALMM MeXAY TPYOOM N Hapy>KHOM NOBEPXHOCTBID CTEHbI COCTaBns-
eT B cpeaHeM 90% ot obLyero.



