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Yeaxaembie konneau!

HayyHo-mexHu4eckas ¢pupma 000 «Bumamepm» u ®ryrn «HWHAcanmex-
HuKku» npednazarom Bawemy eHUMaHui0 mpembto pedakyuro pexomeHdayul no
MPUMEHEHUI0 CManbHbIX HacCMeHHbIX KOHEEKIMOopPoe C KOXYXOM Masnol u cped-
Heli anybunbl «YHueepcan Thb», «YHueepcan TB-C», «Cawmexnpom Aemo» u
«Canmexnpom Aemo-C», npedcmaensrouiux coboli Mmoduhurxayuu u3eecmHbix 8
Poccuu u cmpanax CHIC koneekmopoe «YHueepcan» u «YHueepcan C». Hoeble
KOHBEKMOPLI XapaKmepu3yiomcsi pacuwupeHHol HOMEeHKnamypod, umerom
mpaemobesonacHbili kKoXxyx, a modugurkayuu «Cawmexnpom Aemo» emecmo
«803dyuIHO20» KnanaHa o6opydoeaHb! 6CMPOEHHbIM mepMocmamom ans peay-
JIupoeaHusi Mernoeozo NoMmoKa KoHeeKkmopa no eode.

Cosenadaiowjue munopa3mepbl MpPaduyUOHHbLIX U mpaemMobe3onacHbIX
modugpurayuli ¢ «eo030ywHbIM» KlanaHoOM uMerm oduHakoeble mensosbie U
2udpaenuyecKkue xapakmepucmuKu, Ymo UcCKmoYaem Heo6xo0uMOCTbL KOPPeK-
mupoeku npoekmoe cucmeM Oomorn/ieHus Ipu 3ameHe oGHuUx npubopoe dpyau-
Mu, npu4émM Hoeble mpaemobe3onacHbie moducukayuu obnadarom 6onee ebi-
COKUMU NPOYHOCMHBIMU NOKa3amensimu.

Bce nepequcneHHbie KOH8eKkmMopb! uzzomasnueaem OAO «Cawmexnpom»
(2. Mockea).

Pexomendayuu cocmaeseHbl 8 COOMeencmeuu ¢ PocculicKumMu Hop-
MamueHbIMU ycliosusiMu u codep)xam ceedeHUs1 co2/1acHO mpeboeaHusim
CHull 2.04.05-91* «Omonnexue, eenmunayusi u KOHOuyuoruposaHue». O6o-
3HayeHuUs1 munopasMepoe KOHEEeKIMopoe npuHsimbl coanacHo F'OCT 20849-94
«KoHeexkmopbl omonumenbHbie».

B mpembeii pedakyuu pexomMeHOayuil nokasaHbl KOHEEeKMopbl ¢ YyHU(pu-
YupoeaHHbIMU KOXyXaMu, C HO8LIMU KpOHWMeldHaMu Onsi Uux KpensieHust u Ho-
ebIMU mepMocmamaMu, OmKOppPeKmupoeaHbl coomeemcemeyroujue pasdesbi
u ycmpaHeHb! 3aMeYeHHbIe ofneyamxu.

Aemopsbi pekoMenOayuii: kaHd. mexH. Hayk CacuH B.W., kaHO. mexH. HayK
Bepwudckuli ' A., unxeHepsi Llleeyos b. B., lpokonexko T.H. u Kywxup B.4.

3amevanusi u npednoxeHuss NO COBEPUIEHCMEBOBAHUIO HAaCMOSIWUX PeKo-
MeHOayuii aemopsl npocam Hanpaensams no adpecy: Poccus, 111558, Mockea,
3enénbliil npocnekm, 87-1-23, dupekmopy 000 «Bumamepm» CacuHy Bumanuio
Heanoeudy unu no men./cpakc. (095) 482-38-79 u men. (095) 918-58-95.

C ebixodom 3-ii pedakyuu pexomMeHOayull 2-1 pedakyusi cyumaemcs ym-
pamuswed cuny.

© 000 «Butarepm»
2004



COAEPXAHUE

CTp.
1. OBwas yacrb 4
2. OCHOBHbIE TEXHUYECKNE XapaKTepPUCTUKN CTanbHbIX
TpaBMo6e3onacHbIX KOHBEKTOPOB C KOXYXOM,
warotasnueaemMbix OAQ «CaHrtexnpom» 5
3. CxeMbl 1 3MeMEeHTbI CUCTEM OTONNEHNN 34
4. T'mapasnuyeckuii pacyét 39
5. Tennosow pacuér 43
6. Mpumep pacuéra a7
7. YKa3aHWs Mo MOHTaXy CTanbHbIX HACTEHHbIX KOHBEKTOPOB
C KOXyXOoM, narotasnueaemoix OAO «CaHTexnpomy,
1 OCHOBHbIe TpeboBaHWA K UX 3KCnnyaTaumn 49
8. Cnu1cok ncnonb3oBaHHOW NUTepaTypsbl 52
MNpunoxerue 1. DNHaAMUYECKNE XaPAKTEPUCTUKU CTanbHbIX
BOAOrasonpoBoAHbIX TpyG 53
lpunoxexue 2. HomorpamMma ANs onpeaeneHns noTepu AaBneHnn
B MeAHbIX Tpybax 55

lMpunoxerue 3. TennoBon NOTOK 1 M OTKPLITO NPONOXKEHHBIX
BEPTMKanbHbIX rMagKMx MeTannu4eckmx Tpyo,
OKpaLLEeHHbIX MaCAHON Kpackomn 56



1. OBLUAA YACTb

1.1. MNpepnaraembie cneymManicTaM PeKOMEHAaLMM MO NPUMEHEHWMIO CTarbHbIX
HaCTEHHbIX KOHBEKTOPOB C KOXXYXOM TpaBMoBe30nacHOro UCMonHeHUa co BCTPOEHHbIM
«BO3AYLWHbIM» knanaHom ( 6asosble Moaenn «YHueepcan Th» n «YHueepcan TB-C»)
UNU CO BCTPOEHHbIM TEPMOCTATMYECKM KnanaHoMm — aanee «tepmoctarom» («Can-
Texnpom AsTo» n «CaHtexnpomM AsTo-C») pa3paboTaHbl Hay4HO-TEXHUYECKOW prpMon
00O «Butatepm» ¢ yyactmem cneumanuctos QAO «CaHTtexripom». PexomeHpaumm
COCTaBneHbl Ha OCHOBE NMPOBEAEHHbIX B nabopaTopun oTonuMTenbHbIX Nprbopos 1 cuc-
Tem otonsniennsa OIYTN «HUUcaHTexHkn» BCECTOPOHHMX MCCREAOBaTENLCKUX U onpe-
AenuUTenbHbIX UCMbITaHW 00pasuoB ykasaHHbIX KOHBEKTOpPOB, u3rotoeneHHbix OAO
«CaHtexnpom» (Poccus, 107497, Mockea, yn. Amypckasi, a. 9/6, Ten. (095) 164-07-01,
¢akc (095) 462-00-62, ovaen mapkeTuHra - Ten. (095) 462-21-19, otaen cbbita —
(095) 164-07-26, no TexHn4eckum Bonpocam obpawiarbes no ten. (095) 482-38-79;
reHepansHbIn gupektop - 3enncko Masen Muxannosuy).

1.2. PekomeHngaumn cocTasneHbl No TPaaULMOHHOW ANS POCCUACKON NPaKTUku
cxeme [1], [2] ¢ MakeumaneHbIM UCNONBE30BAHWEM MaTepuanos BTOPOWA pedakumn pe-
KOME&HAaLMI NO NPUMEHEHNIO KOHBEKTOPOB « YHMBepcan» u «CaHtexnpom AsTo» [3].

1.3. KOHBEKTOPbI C KOXYXOM HalLMW LUMPOKOE MPUMEHEHNE B COBPEMEHHOM
cTpouTenscTee. B oTeyecTBEHHOM CTPOUTENBLCTBE UX LONSA cocTaBnseT okono 35% ot
obLero yucna NpUMeHAEMbIX OTONUTENBHBLIX NPUBOPOB, YTO ONPEAENNeTCs nepednc-
NEHHBbIMU HKE NPerMyLLeCTBaMMU KOHBEKTOPOB.

1.3.1. B kayecTBe kaHana gna npoxoja TEennOHOCUTENs UCNOoNb3YKTCA CTaslb-
Hble 3nekTpocBapHble TPyObl C TOMWMHOM CTeHkn 2,5 mm. 3710 obecneunsBaer
paBHOMPOYHOCTL KOHBEKTOPOB W TENNONPOBOAOB CUCTEM OTONNEHWUA, a Takke
NO3BONSET UX NCMONL30BaTb NPU TEMNNOHOCUTENAX CaMOro PasNNYHOro BUAA.

1.3.2. TennooTaa4ya KOHBEKTOPOB Marno 3aBuCUT OT paccTaHoskn mebenu B
nomeLleHmn, nostomy B 3anagHon EBporne uMM OTAAETCA npeanoydTeHve npu
oTonneHvu, Hanpumep, ocpucos. B CLUA KOHBEKTOpbI SBRAIOTCA OCHOBHLIM BWUAOM
oTonuTenbHblx Mpubopoe (Ao 70% C Y4ETOM LUMPOYAWLLEro  UCMOMNb30BaHUA
BEHTWIATOPHbLIX KOHBEKTOPOB).

1.3.3. QuccepTaumoHHble nccnegosaHus B.I. AHapeeBol, nposeféHHble B T.
NeHurrpaae, nokasanu, YTO NpyU YCTAHOBKE KOHBEKTOPOB C KOXyXom obecneunsaeTcs
Bonee BbICOKWI ypoBeHb KOMAOPTA, YEM NMPW OTOMMEHUN CEKLIMOHHLIMWA pagnaTopamu.

1.3.4. Hannune koxyxa no3sonsieT UCMoNbL30BaTb KOHBEKTOPbLI MPX BbICOKOTEM-
neparypHOM TEennoHocuTene, He MpEeBbillas AONYCTUMYIO CheLuannctamm no MUKpo-
KnMMarty Temnepartypy HapyXXHOW NoBEpXHOCTU npubopa.

1.3.5. Manbii HomeHknaTypHbeIn Lwar (okono 0,128 kBT B cpeaHeM), pasnuuHan
TENNONMNOTHOCTL Y KOHBEKTOPOB Mafion U cpeaHen rnybrHbl, HaNNMYNe KOHUEBLIX 1 NPo-
XOAHBIX UCMIONHEHWIA, LMPOKAsi HOMEHKNaTypa Mo ANWHE W, COOTBETCTBEHHO, NO TEnNo-
BOMY MOTOKY MO3BONSAKOT NPOEKTUPOBLUMKY MOABMpaTL KOHBEKTOPbLI C BbICOKOW TOYHO-
CTblO, TEM cambiM obecneurBasi KOMOPTHbIE YCNOBUA B OTansIMBaembix NOMELLEHNRAX,
M CBECTU K MUHUMYMY NEepepacxof oTonuTenbHbIX NpubopoB n HENPON3BOAUTENBHLIN
pacxog TennoBOA 3Heprum.

1.3.6. Hannune pasuToro opebpeHus n HeGONLLIOrO KoNu4ecTesa Tpyo B KOH-
BEKTOpax, B KOTOPbLIX BOAA ABUMKETCS C BOCTATOMHO BbICOKOW CKOPOCTbIO, CBOAWT K MU-
HUMYMY OMacHOCTb MX 3aBO3AYLUMBAHUA U 3arpsisHeHUs, a Takke 3amep3aHus Tenno-
HOCUTENS.

1.3.7. KOHBEKTOpbI C KOXYXOM, XapakTepu3yloLMecs HU3KOW MaTepuanoémko-
CTbH, NO3BOSAOT CBECTU K MUHNUMYMY 3aTpaTbl Ha UX TPAHCMIOPTUPOBKY YU MOHTaX Cuc-
TeMbl OTOMNEHNS.
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1.4. CoBpemeHHbI An3aniH, a TaKkkKe BbICOKUE NoKasarenu Haa&KHOCTU N AONro-
BEYHOCTU NPY HU3KON CTOUMOCTU koHBekTopoB OAQ «CaHTexnpom» xapakTepusytoT ux
Kak LeACTBUTENbHO yHUBepcanbHble oTonuTenbHble NpuBopkl ANS cambiX PasfnUYHbIX
BapWaHTOB WX UCMONbL30BaHWUA B POCCUACKOW NPaKTUKe.

1.5. HacreHHble KOHBEKTOPbLI C KOXYXOM «YHuBepcan Tb» o6opyaoBaHbl BCTpO-
€HHbIM «BO3AYLUHBIM» KNanaHoM (3acnoHKOW), NO3BONSIOWUM PErynupoBaThb TErnnoBon
MOTOK No BO3AYyXy. Takoe KOHCTPYKTUBHOE peweHue AaéT BOZMOXHOCTb NPUMEHATL 3TW
KOHBEKTOPb! B CaMbIX ASWEBbLIX U HAAEXHBIX B 3KCrlyaTayun NPOTOYHLIX cucTemax
OTONMEHNA 34aHVIA pa3NUYHOro HasHaveHus 6e3 HeobxoanUMOCTK yCTaHOBKM AOMONHN-
TENbHOW perynupyloLler No BoAE apMaTypbl Ha nogeoakax K npubopam.

1.6. TpaBmobe3onacHble KOHBEKTOpbI «YHMBepcan Tbh» n ux moaudwmkauymm 3a-
WuweHsl nateHTamm P® (B 4acTHOCTW, NATEHTOM Ha NPOMbILNEHHbIW oBpa3sel, KOH-
Bektopa N 45419 ¢ npuoputetom ot 30.10.97 n nateHTHbIM n3obpeteHnem Ne 2145691
¢ npuopuretom ot 08.07.99) n ceptudunumposansl B HUcaHTexHuku.

1.7. CtoumocTb koHBekTopoB onpeaensetca OAO «CaHTexnpom» ¢ y4éTom rmb-
KOM cucTemMbl ckuaok (aapec u tenedorbl OAO ykasaHbi B n. 1.1).

2. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKU
CTANNbHbIX TPABMOBE3OMNACHbLIX KOHBEKTOPOB
C KOXYXOM, U3rotoBRAEMbIX OAO «CAHTEXIMPOM»

2.1. TexHu4eckas AOKyMEHTaLUMA Ha CTanbHble HAaCTEHHbIE KOHBEKTOPbI C KOXY-
xom Gazoson mopaudmkauum «YHueepcan Th» v «YHusepcan Tb-C» (puc. 2.1-2.4)
paspaboraHa HT® OO0 «Burtatepm» coBmectHo co cneymanuctamm OAO «CaHTex-
npom» cornacHo MOCT 20849-94 n TY 4935-019-03989804-2004 u3 ycrnosus obecne-
YEHWS1 MOJSTHOM YHWUUKaLUUM OCHOBHBLIX pa3MepoB ¥ TEMNOruapaBNMYEcKMX nokasare-
néen ¢ aHanornyHLIMU AAHHLIMU ANA CTaNbHbIX KOHBEKTOPOB C KOXXYXOM «YHMBepcan» n
«YHusepcan C», TexHu4eckue ycnoeus Ha kotopble (TY 4935-023-00284581-96) Gbi-
nu paHee coctaeneHbl HT® «Butarepm».

Hosas TpaBmoGe3onacHasi KOHCTPYKLIMA KOHBEKTOPOB paspaboTaHa ¢ no3uvuui
COBPEMEHHOTO AN3ariHa, UMEET YNPOYHEHHDBIE KOXYX U BO3AYXOBbIMYCKHYIO PEWETKY U
paclumMpeHHyo HoMeHKNaTypy TunopasmepoB. HWkHASI YacTb koxyxa dukcupyeTcs B
nas3y HWKHEW 4acTu KpoHwTenHa. B HacToAwen peaakuvv pekomeHaauumn nokasaHbl
HOBbIE KPOHLUTEHBI, 0BecneunBaowme NPoCToTY U HAAEXHOCTL KPENSIEHWs Harpeea-
TeNbHOro aNemeHTa U KoXyxa K cTeHe. HarpesaTenbHbi 3NEeMEHT okpalleH (a He or-
PYHTOBaH) B CBETMbIE TOHA METOAOM aHadopesa, KOXyX NOcne NpeaBapUTensHON du-
3UKO-XMMUYecKoh 0BpaboTku MeTanna oKpaweH B 3MeKTPOCTaTUYECKOM None nopoLu-
KOBbIMW 3Mansmu 6enoro ugeTa.

2.2. Ha ocHose 6a30Boi MoaudmMKaLmn, HalleALLen LWMPOKOe NpuMeHeHue, Ha-
npuMep, B MYHULMMNANLHOM CTPOMTENLCTBE W XapaKTepU3yoWEencs MUHUManbHON
CTOMMOCTbLIO Cpean pasnuyHbIX KOHBEKTOPOB C koxkyxoMm, OAO «CaHTtexnpom» B 2003
rogy NPUCTYNWAO K NPOU3BOACTBY HACTEHHbLIX KOHBEKTOPOB Manomn BbiCOTbl (250 Mm)
«CaHtexnpoM MuHM» N HanonbHbIX koHBekTopoB «CaHTexnpom Ctunb». [laHHbie no
3TUM KOHBEKTOpaM MoxHo nonyuntb B8 OAO «Canrexnpom» n 8 OO0 «Buratepm».

2.3. Hapsay c ykasaHHbIMY B N. 2.1 KOHBEKTOPaMW, OCHALLEHHLIMA BCTPOEHHBLIMU
«BO3gYyLWHbIMKU» knanadHamu, OAO «CaHTexnpoM» CEpUMHO BbIMyCKaeT CTanbHble Ha-
CTeHHble KOHBEKTOPbI CO BCTPOEHHbIMU TepMocTaTaMu, HO 6e3 BO3ayLWHOro knanaHa:
Manow rnybuHbl «CaHTexnpom ABTO» U cpeaHeit rybuHbl «CaHtexnpom AsTo-C» (puc.
2.5-2.24),
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2.4. CranbHble HacTeHHble KOHBEKTOPbl C KOXYXOM Manon rnybuHbl (94 mm)
«YHuBepcan Tb» u «CaHtexnpom AsTo» (puc. 2.1, 2.2, 2.5-2.14) coctosT us Tpy6yaro-
MNacTUHYaTOro HarpeBaTensHOro 3nemeHTa, CoGpaHHOro U3 anekTpoceapHelx TPyo
26x2,5 MM ¢ MexoceBbIM paccTtosiHnem 80 MM 1 nnactuH pasmepamu 90x130x0,5 mm
(rny6buHa x BbICOTa X TOSLUMHA), KOXYXA, COCTOSALLEro U3 rMaakon (hbpoHTanbHON naHe-
NN, BbINOMHEHHOW W3 OAHOTO NWCTa C BEPXHEeW KPbIWKOW C MPOYHOW MPOCEYHO-
BbITSXKHON BO3[yXOBbIMYCKHON peLIETKON, ABYX 6oKoBbIX KOPOBOOBpasHbIX CTEHOK C 3a-
KPYrnéHHbIMU BO n3bexaHune TpasM yrnamn U TEXHOMNOMMYECKMMN 1 MOHTa&XHbIMW Bbl-
pesamu, a Tawke KPOHLLTENHOB.

B koxyxe koHBekTopa «YHuBepcan Tb» pasmelléH BCTPOSHHbBIN «BO3AYLLUHbIAY
KnanaH (3acnoHka) C pyKosTkaMmu Ha GoKoBbIX CTeHkax. B HarpeBaTtensHoM anemeHTe
aBTOMaTU3NpOBaHHbIX KOHBEKTOpoB «CaHTexnpom ABTO» BMECTO karnada yCcTaHoBMeH
TepMOCTaTUYeCKUiA KnanaH (TepmocTaTr) WU NpYMBapeH 3aMbiKaLWWIA y4acTok Ana
MogudukaLumi, npefHasHaveHHbIX ANA  YCTaHOBKM B OAHOTPYBHbIX  cucTemax
otonnélfny koHeekTopoB cpeaHen rmybuHbl (156 Mm) «Yrueepcan TB-C» n «CaHtex-
npom AeTo-C» (puc. 2.3, 2.4, 2.15-2.24) TennooGMeHHVK BbINOMHEH 13 ABYX TpyBuaro-
MnacTMHYaTbIX 3NEMEHTOB Taloke Ha Ba3se anekTpocBapHbix TPyD 26x2,5 mm ¢ paccTos-
Hem Mexay ux ocsamu 80 MM, HO U3 MNAacTuH rnyGuHor 150 MM U BbICOTOR 75 MM (Npuy
ToM xe TonwuHe 0,5 MM). DTV ABa aNemMeHTa yCTaHOBMeHbl APYr Hag APYroM, U B KOH-
LieBbIX MOAUMDVKaLMSAX KOHBEKTOpAa BCe TPyDObl 06Bsi3aHb! kKanayamin NocresoBaTensHo
no xoAy TennoHocuTens.

Kak v koHBekTOpbl Manoi rnyGuHbl, KOHBEKTOPLI CpefHEeN rNyBuHbI UMEHOT nnu
BCTPOSHHBIN «BO3AYLLUHbLIW» KNanaH, Unv BCTPOEHHLIA TepMocTar.

2.6. B npoxofHbix MOAUUKALIMAX KOHBEKTOPOB CpeaHel rmybuHel Kakabin xon
obpasoBaH AByMSA TpyGammn HWKHErO 1 BEPXHEro APYyCOB HarpeBaTeNnbHOro 3nemMeHTa,
06BbEANHEHHBIMM LUTAMMNOCBAPHbLIMM KOSIEKTOPaMU («kopoBoykammy).

2.7. Bo Bcex moangukaumsax koHeekTopos, marotoensemsix OAO «Canrtex-
MPOM», FOPU3OHTarbHbIE KPOMKU KOXyXa BHW3Y U C TbINIbHOW CTOPOHbI BbINOSHEHbLI €
3armbom Ha 180°, YTO yBENMUMBAET NPOYHOCTL KOXyxa u obecneuvsaer Tpasmobeso-
NacHOCTb MNPY €ro MOHTEXE N CHATUW ANA OYUCTKM HarpeBaTenbHOro aNemeHTa.

KoHTakt Mexay nnactuHamv n Hecyummmn opebpenve Tpybamu pocturaetca
AopHoBaHwem nocneaHux Ha 0,4 — 0,6 mm.

2.8. KoHBekTopbl «Cantexnpom ABTO» U «CaHTexnpom AsTo-C» BbINONHAIOTCA
cornacHo TY 4935-019-03989804-2004. Npu ycraHoBke B OAHOTPYGHLIX cucTemax
OTONMEHNS KOHBEKTOPbL! KOMNIEKTYIOTCA YrfiOBbIMU TEPMOCTaTamn yMEHbLLEHHOo rva-
paenuyeckoro conpoTtusneHnss 3A0 «[aHdoce» PTO-1 (kog 013L 3590). [ns ayx-
TPYOHBIX CUCTEM OTONNEHUS OHW komnnekTyrotca Tepmoctatamu 3A0 «[aHdoce»
PTA-2 (koA 013L 3580), OCHALLEHHBIX BO3AYXOOTBOAMMKOM.

2.9. Bce KOHBEKTOPBI C KOXYXOM W3roTaBfMBaKOTCH KOHLEBOW U NPOXOLHOM MO-
AnvKaLmin, NeBoro u NPasoro UcnonHeHus, obecneunBaloWmx NOABOA TENNOHOCUTE-
ns k 6okoBbIM NaTpybkamM NO CXeme «CBEpXY-BHWU3» UNU «CHU3Yy-eBepx». Mpu Heobxo-
ANMOCTN BCE KOHBEKTOPbI, @ HE TONLKO OCHALLEHHbIE TEPMOCTaTaMn C BO34yX00TBOA-~
YMKOM, TaKKe NO cneLuanbHoOMY 3akasy MoryT ObiTb 060pyAoBaHbI BO3[yXOOTBOAYM~
KOM.

HomeHknaTypa xapakTepHbIX MOAUMUKALWIA CTanbHbIX HACTEHHbIX KOHBEKTOPOB
C koXxyxom, narotoenaembix OAQ «CaHTexnpomy», npeacrasneHa B tabn. 2.1,

2.10. OcHOBHbIE pasmepbl N TeXHUYECKUEe XapakTePUCTUKN KOHBEKTOPOB yKasa-
Hbl Ha puc. 2.1 — 2.24 n B Tabn. 2.2 — 2.12. Ha pucyHkax KoHBEKTOpbI NoKasaHb! C rnag-
kumu narpybkamu nog ceapky. Mo 3akaldy npucoeanHUTEnbHbIE NaTpyBkn BINONHAOT-
cAa ¢ Tpy6HOM pe3vboit G % unu ¢ pactpybamm (cTakaHunkamm) noa ceapky.

2.11. ABTOMaTMU3NPOBaHHLIE KOHBEKTOPbLI XapaKTepU3ytTCH B OCHOBHOM Temu
xe, uTo 1 6asosble MOAENM, NOKa3aTENsIMK, HO OCHALLEHBI, KaK YKa3biBanock Bbilwe, B
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KOHLEBbIX TUNMopasmMepax yrioBbiMY TEPMOCTATaM1, KOTOPbIE rePMETUHHO C MOMOLLbIO
HaknaHbIX raek KpenaTca K TpyGam HarpesBaTenbHOro anemeHTa koHeekTopa. Kopnyc
TepMOCTaTa 3aKPbIT KOXXYXOM KOHBEKTOPA, a COOKy (BHE koXyxa) Kpenurtcs (nocrne MOH-
Taka KOHBEKTOpPa B CUCTEME OTOMMEHUN) TEPMOCTATUYECKUIA aNeMeHT (TepmocTaTmnde-
ckas ronoeka).

B cnyuae ncnonesosaHus Tepmoctarta PT]] ero koprnyc B 3aBMCUMOCTW OT 3ana-
HUS 3aKasduka OCHaLaeTCs TEepMOCTaTMYECKUM 3NEMEHTOM (TepMOCTaTUYECKOW ro-
noskor) RTD 3100 co BCTPOEHHbIM AATYMKOM, C 3alMTON OT MOpO3a M YCTPONCTBOM
ANS OrpaHNYeHNA TemnepaTypHOM HacTPOKkM B npegenax oT 6 4o 26°C wnn RTD 3102
C AUCTaHLMOHHBIM aAaTymkoM. Mpu HeobxoaMMOCTY NPUMEHNAETCS «BaHAaNno3aLUmLLEH-
Hbiy BapwuaHT ronoeku RTD 3120 unu ronoBka ¢O BCTPOEHHbIM AATYMKOM, C MaKkcu-
MarbHON TemnepaTypon HacTpoki Ha 21°C 1 3awwmTon ot Moposa RTD 3150 MAX (To
XKe - C AUCTaHUMOHHBIM gatumkom RTD 3152 MAX).

KoHueBble moaundvkaumm ans ogHOTPYOHbIX CUCTEM OCHALLEHbI 4 ONONMHUTENBHO
3aMbIKaOLWMMM y4acTkaMuy C UCNonb3oBaHmeM Tpyb yCnoBHbIM guameTpoMm 15 mm.

Ecnn Heobxoauma coBMeCTHasi KOMMOHOBKa KOHLIEBbLIX WU MPOXOAHBIX KOHBEKTO-
poB B OAHOTPYOHbIX CUCTEMAaX OTOMSIEHWUS, TO MOXHO MCNONL30BaTb MoaudukaLmu
KOHUEBOro tunopasmepa 6e3 sambikaroLero y4actka v NPOXO4HOro C 3aMblKalowum
Yy4acTKOM (CO CTOPOHbI NOABOLOK). ECnn ke KOHBEKTOPHbLIN y3en cCoCTouT U3 Tpéx n 6o-
nee npubopos, TO B CepefnHe 3Toro yana ycTaHaBnmnBaroTCsi NPOXoaHble Moanduka-
Lmn Ge3 3ambiKatoLLero y4acTka, a no Kpasm KoHLeBoW (6e3 aamMbikatoLlero yyacrka) u
NMPOXOAHOM (C 3amblkaloLLMM Yy4acTKOM) KOHBEKTOpPb! «CaHTexnpoM AsTo» unn «Cax-
Texnpom AeTo-C».

2.12. Y Bcex mopenei KOHBEKTOPOB Manow rmybuHbl KOXyx yHUdULMpoBaH ans
NEeBOro 1 nNpaBoro McrnonHeHus. Kak ykasbiBanocb, y KOHUEBbIX KOHBEKTOPOB f€BOro
NCMOSTHEHUS NpU B3rNsAe Ha HAX U3 NOMELLEHUS NPUCOeAUHUTENBHbIE NAaTPyOku pac-
MONOXEHbI C NEBOV CTOPOHBI KOXYyXa, Y NPABOro UCNOMHEHNS — C NPaBOA.

lMpn npoekTUpoBaHMM CUCTEM OTOMNNEHUS C KOHBEKTOPaMW, OCHALUEHHBLIMU
BCTPOEHHBLIMU TEPMOCTaTaMu, cneayeT y4uTbiBaTb HanpaBreHne ABWKEHWUSA TERnoHO-
cuTens Yepes KOHBEKTOP («CBEpXy-BHU3» UMW «CHU3Y-BBEPX»), pacnonaras ero Tak,
4TOObI ABWKEHNE TENIOHOCUTENS Yepes TEPMOCTaT OCYLLECTBNANOCL NO CTpernke, no-
KasaHHOW Ha ero kopnyce (cm. Tabn. 2.1).

2.13. KoHcTtpykumsa 6a3osori Mogudukaumin koHsekTopoB (6e3 TepMocTaToB) no-
3BONISIET UX NPUMEHATb B CUCTEMax OTOIMUIEHUS C TEeMNepaTypon TennoHocutensa Ao
150°C 1 ero pab6ouum M3GbITOuHbIM aasneHnem ao 1 MMa npu ucnbrarens-HOM
He meHee 1,5 MIMa. o 3aka3dy nocTaBnsOTCA KOHBEKTOPbI ANA paboTel B cuctemax
OTOMNEHUst ¢ MOBbIWEHHbIM patouynm U3GLITOUHLIM AaBneHuem o 1,6 MMa (8
3TOM Crnyvyae OHM WCNbLITLIRAIOTCA NPU U3OLITOYHOM paBneHun He MeHee 2,4
Mna).

2.14. Konextopbl «CaHrexnpom AsTo» un «CaHtexnpom AeTo-C» WUCNbITbIBA-
10TCA Npy n3bbITOUHOM AaBneHun He meHee 1,5 MIa n paccunTaHbl Ha pabouyee U3-
6nITouHOe AaBneHue Ao 1 MfMa ¢ y4&ToM NPOYHOCTHBLIX NoKasarernen Tepmocrara.

MakcumanbHasa Temneparypa TensioHOCUTensi NPU 3TOM ONpeAenseTcs Tex-
HUYECKUMK XxapakTepucTukamn tepmoctarta. [pu ucnonb3osaHun Ttepmocraroe 3A0
«[JaHdoce» Temnepartypa TeNNOHOCHTESNA He AOMKHA NpeBbilaTh 120°C.

2.15. 3HayeHnss HOMWUHaNLHOrO Tennoeoro noToka Q. CTanbHbIX HACTEHHbIX
KOHBEKTOpOB C KoXyxom npoussoactea OAO «CaHtexnpom» onpegeneHbi B nabopa-
TOopUM oTonuTenbHbIX Mpnbopos 1 cucteM otonnexna Sryn «HWUcantexHuku» — ro-
NOBHOTO MHCTUTYTa MO pa3paboTke N UCMbITAHUIO OTOMUTENLHBLIX NPUBOPOB COrNacHo
MeTOAIUKe TennoBbIX UCMLITAHUA OTOMUTENLHBLIX NPMBOPOB NpK TennoHocuTene BoAe
[4] npu HopManbHbIX (HOPMATUBHBLIX) YCNOBUAX: TEMMEPAaTYPHOM Hanope (pasHocTw
cpeaHeapudpMeTMyeckon TemnepaTypbl BOAbI B NMpubope u TemnepaTypbl Bo3ayxa B
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usoTepmmyeckor kamepe) ©=70°C, pacxoge TENNOHOCUTENA Yepes3 KaxXAyr OpebpéH-
Hyto TpyOy KoHBekTopa Mrp=0,1 kr/c (360 Kr/4) Nnpu ero ABWKEHWN NO CXeMe «CBepXy-
BHM3» n BapomeTpuyeckom gasneHnn B=1013,3 rMa (760 mMm pT.CT.).

2.16. TwopaBnuuyeckMe XapakTepuCTUKM KOHBEKTOPOB C KOXYXOM, W3roTasnu-
Baembix OAO «CaHTexnpom», nonyyeHs! Npy NoABOAKax YCNoBHbIM AnameTpom 20 MM.
Ans aBTOMaTU3NPOBaHHLIX MOANMVKALIMA C 3aMbIKAIOLLMM YYacTKOM, NMpUBapeHHbIM K
narpybkam kOHBEKTOpoB MO opurMHansHon TexHonor OAO «CaHTtexnpom», rmapas-
TNINYECKNE XapaKTePUCTMKM OTHECEHbI K Y3y B LEeNOM, KOTOPbIA BKMHOYaeT KOHBEKTOP C
TEPMOCTaTOM U1 3aMbIKatoLLMIA y4acTOK u3 TpyBbl ¢ YCHNOBHLIM gMaMeTpom 15 Mm.

MvapaBnvMyeckme ucnbiTaHNst NpoBeAeHbl cornacHo meTtoauke HUWUcaHTexHnkn
[5], nosBonsiowen onpefenaTb 3HA4YEHUA NPUBEAEHHBIX KO3PDULMEHTOB MECTHOrO
CONPOTUBNEHNS (uy U XEPaKTEPUCTUK COMPOTUBMEHWS S.y NMPY HOPMankHbIX YCIOBUSX
(npn pacxone Boabi uepes npubop 0,1 kr/c vnu 360 kr/4) nocne nepuoga aKkcnnyata-
LW, B TEYEHNE KOTOPOrO KOSPMULIMEHTLI TPEHUS MEPHBIX YY4aCTKOB CTarbHbIX HOBbIX
Tpy6 Ha NnoaBoAKaxX K UCMbITEIBAEMbIM OTONWUTENbHBIM NpUBopamM BOCTUraoT 3HaYeHWN,
COOTBETCTBYHOLLUX KOSMDDULNEHTY TPEHWA CTanbHbIX TPYO C 9KBMBANEHTHOW LLEPOXO-
BatocTbio 0,2 MM, NPUHATON B KadecTBe pac4€THOM AnNs CTallbHbIX TEMMOMNPOBOAOB
OTEYECTBEHHbLIX CMCTEM OTOMNEHUSA.

2.17. SKcnryaTaunoHHbIE UCTIbITaHNA KOHBEKTOPOB, naroToeneHHelx OAO «CaH-
TEXMPOM», NOKa3anu, 4TO WX TEMMOBbIE XapakTepUCTMUKM NPW SKCMyaTaumm CHUKaKT-
csa He bonee 4yeM Ha 2%.

2.18. lMommmo nepeuncneHrHbIX Bblle MOAUMUKALMA HACTEHHBLIX KOHBEKTOPOB C
koxxyxom OAQO «CaHTexnpoM» M3roTaBnMBaeT HaMONbHbIE BbICOKME KOHBEKTOPbL! MO-
BbILLUEHHON TennonnoTHocTn KB-Y Anst OTOMNNEHUs NECTHWYHbIX KNETOK U NoMeLLeHuih
Bonbworo o6véma [6].

2.19. O603HaveHnn TMNOPa3MEepPoB KOHBEKTOPOB B Tabn. 2.2 — 2.12 ykasaHbl Co-
rnacHo TpebosaHnam TOCT 20849-94 n TY 4935-019-03989804-2004 1 COOTBETCTBY-
FOT NPUBELEHHBIM HUXE NpYMepaM.

KoHBEKTOp OTONMUTENBHBLIM C KOXYXOM Manown rmybuHbl, TpaBmobeaonacHsin
«YHuepcan Tb», ¢ guameTpom ycnoBHOro npoxoaa Tpyo 20 MM, HOMMUHAMNBHLIM Ten-
nosbim notokom 0,918 kBT, KOHLIEBOW, NpaBoro ucnosHeHns (puc. 2.1):

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

KoHBEKTOp OTOMUTENbHLIN C KOXYXOM cpefHen rnybuHbl, TpaBmobe3aonacHbIn
«YHusepcan Tb-C», ¢ guameTpom ycnoBHOro npoxoaa Tpy6 20 MM, HOMVWHaNbHBIM Te-
nnoBsbIM notokom 1,348 kBT, npoxoaHon, npaeoro ncnonHeHus (puc. 2.4):

KoHneekmop «YHueepcan TB-C» KCK 20-1,348 I1 npae.
TY 4935-019-03989804-2004.

KoHBeKTOp OTOMUTENBLHBIN C KOXKYXOM Maroil rrybuHbl, TpaBmoGe3onacHbIn,
«CaHrexnpom ABTO», C gMameTpOM yCnoBHOro npoxoga Tpyo 20 MM, HOMUHanNbHbIM
Tennosbim notokoM 0,918 kBT, KOHLEBOW, aBTOMaTU3NPOBAHHBIN (CO BCTPOEHHBLIM TEP-
Moctatom PTA-1 Ana ogHOTPYBHBIX CUCTEM), C 3aMbIKAIOLLIMM Y4aCTKOM (puc. 2.5):

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

KoHBEKTOp OTOMUTENBHBIM C KOXYXOM Marnon rnybuHsl, TpasmobesonacHbii
«CaHTexnpom ABTO», C AMAMETPOM YCroBHOro npoxoga TpyS 20 MM, HOMUHArMLHLIM
TennosbiM notokom 0,918 kBT, npoxoaHON (ANA KOMMNEKTauun C aBTOMaTU3NPOBaH-
HbIM KOHBEKTOPOM «CaHTexnpoM ABTO» KOHLIEBOTO MUCTMOSMHEHUS), C 3aMbIKAIOWUM y4a-
CTKOM NpaBoro ucnonHeHus (puc. 2.9):

Koneexmop «Canmexnpom Aemo» KCK 20-0,918 l1A (3y) npae.
TY 4935-019-03989804-2004.
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KOHBEKTOP OTONUTEnbHLIA C KOXYXOM Manoi rnybuHbl, TpaBmobesonacHbi,
«CaHTtexnpoM ABTO», C AMAMETPOM YCNOBHOrO nNpoxoaa Tpy6 20 MM, HOMUHAMNbLHLIM
TennosbiM notokom 0,918 kBT, KOHLEBOW, aBTOMaTU3NPOBAHHLIA (CO BCTPOEHHBLIM Tep-
moctatoM PT/1-2 ¢ BO3AyXOOTBOAUMKOM A5 ABYXTPYOHBIX cucTem), 6e3 3ambikaloLwero
yuacTka, npasoro ucnonHeHus (puc. 2.10):

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

KoHBeKTop OTONUTENBHLIN C KOXYXOM CpefHei rnybuHbl, TpasmobeaonacHsbIn,
«CaHtexnpom AsTo-C», C AMAMETPOM YCOBHOrO Npoxoaa Tpys 20 MM, HOMUHAIbHBLIM
TennosbIM NoTokom 1,348 kBT, KOHLUEBOW, aBTOMATU3NPOBaHHLIA (CO BCTPOEHHbIM Tep-
moctatom PT-1 ans ogHOTPYGHbLIX CUCTEM), C 3@MBIKAIOLIMM Y4aCTKOM, NPaBoro Uc-
MONHEHNS NPU NOABOAE TENSIOHOCUTENSA K BepxHeMy naTpyoky «B» (puc. 2.15):

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

TY 4935-019-03989804—-2004.

To xe npu noaBoae TernoHoOCUTENSN K HYXKHEeMY naTpybky «H» (puc. 2.16):
Koneexmop «Canmexnpom Aemo-C» KCK 20-1,348 KA 1 (3y) npae.H
TY 4935-019-03989804—-2004.

KOHBEKTOp OTOMUTENBHLIN C KOXYXOM CpefHei rnyGuHbl, TpaBMobe3onacHbIn,
«CaHtexnpom AsTo-C», C ANAMETPOM YCNOBHOTO NPOXoAa Tpys 20 MM, HOMUHANbHBLIM
TennosbIM notokom 1,348 kBT, KOHLEBOW, aBTOMaTM3NPOBaHHbLIN (CO BCTPOEHHBLIM Tep-
mMocTarom PT[l-2 ¢ BO3AYXOOTBOAYMKOM - ANSA ABYXTPYOHbIX cucTem), 6e3 3aMbikatoLLie-
ro y4YacTka, neBoro ucnonHeHns (puc. 2.22):

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

KoHBEKTOP OTONMUTENbHbLIA C KOXYXOM cpeaHew rmybuHbl, TpaemobesonacHbin
«CanTtexnpom AeTo-C», C AUaMeTPOM ycrosHOro npoxoga Tpy6 20 MM, HOMUHANBHBIM
TennosbiM NoTokom 1,348 kBT, MpoxoaHOW (ANS KOMMMeKTauum C aBTOMAaTU3NPOBaH-
HbiM KOHBeKTOpoM «CanTexnpom ABTO-C» KOHLEBOro WUCNOMHEHMS), C 3aMbIKaoLUM
y4acTkoM, MPaBaoro ucnonHeHus (puc. 2.19):

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

Obpaijaem BHUMaHwe NPOSKTUPOBIUMKOB W 3aKa3UMKOB Ha OTCYTCTBUE B
ycnoBHbIx 0603HAYEHUSAX KOHBEKTOPOB, MpefHas3HaYeHHbIX ANA ABYXTPYyBHbIX CuCTEM
OTOMNNEHNSA, YKasaHWA O HanpaeneHnu OBMXKEHUs TennoHocutens Jepes npubop (B
unn H), nockonbky B ABYXTPYOHbIX CUCTEMAx OTOMMEHUS NOABOA TENNOHOCUTENS K
npubopam OCyLIeCTBNAETCA TONBLKO NO CXEME «CBEPXY-BHWU3Y.

Mpn BCEX MOAUMKALMSAX aBTOMaTU3MPOBAHHBLIX KOHBEKTOPOB TEPMOCTaT AOJ1-
xeH BblTb ycTaHoBNeH Takum obpa3oM, 4Tobbl ABWKEHWE TEMMOHOCUTENA Yepes Hero
OCYLLIECTBMANOCH, KaK YKasbiBanoch, NO HaNpasneHWo CTPenky, NoKkasaHHoOW Ha Kopny-
ce Tepmocrara.

2.19. Bce BblweykasaHHble 0603Ha4eHUA NPUBELEHb! AN KOHBEKTOPOB C rnag-
KM KOHLamMu naTtpyBkoB ANs UX NPUCOSAVHEHWSA K TEMMOMNPOBOAAM METOAOM CBapKU.
Mpy OTKPbITUM 3aKa3a Ha KOHBEKTOPLI C Pe3bBoBbIM  NOACOEAVHEHWEM B KOHLE 060-
3HaveHnsa KOHBEKTOpa crneayeT AOMONHUTENTbHO yKa3biBaTb MHAESKC «pe3.», a npu uc-
NONHEHNWM NPUCOEAMHUTENBHBLIX NaTpybKoB ¢ pacTpybamm — UHAEKC «pm.».

2.20. Cneumanuctel OO0 «Butatepm» coemecTtHo co cneupanuctamm OAO
«CaHTtexnpom» paspabotann KOHBEKTOpbl C AOHHBLIM PAaCMOMOXEeHWEM MPUCOSANHN-
TenbHbIX narpybkos, noctasnsemble OAQ «CaHTexnpoM» NO OTAENbLHOMY 3aKkasy. Y
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3TUX KOHBEKTOPOB A/MHA KOXyXa YBEIMYEHa Ha OAMH TUMopasmep, HO TENnoBble Xa-
PaKTepPUCTUKL Takue Xe, KaK y moaudukaLlmin ¢ 60koBbIM pacrnonoxXeHneM npucoean-
HUTEMbHLIX NaTpyokoB.

Pa3paboTaHbl Tawke Moaudukauun KOHBEKTOPOB C HarpeBaTenbHbIM 3NeMeH-
TOM 13 TpyO yCnoBHbIM AnamMeTpoM 15 MM NpeumMylecTBeHHO AnS AByXTPYOHbIX cnc-
TEM OTOMMEHUA M BbLICOKAE HaMOMbHbLIE KOHBEKTOPLI ANA MPECTWKHbLIX MOMELLEHWI
Bonbuioro obvéma.

2.21. 000 «Burarepm» n OAO «CaHTexnpom» MOCTOAHHO paboTaloT Hap Co-
BEPLUEHCTBOBAHMEM KOHCTPYKLMIA U TEXHOMOMMA U3rOTOBSIEHNSA KOHBEKTOPOB «YHMBEp-
can Tb» u «CarTtexnpom ABTO». CnpaBkn O BO3MOXHbIX M3MEHEHWUAX KOHCTPYKLWA
NpvbopoB 1 PaCLUMPEHUU UX HOMEHKNaTypbl MOXHO nonyuuts B OO0 «Burtatepm»
(appec n Homepa TenedoHOB yKasaHbl B NPeANCNOBUN).

2.22. 000 «Butarepm» He HECET OTBETCTBEHHOCTU 3a Kakue-nubo owmbkn B
KaTanorax, 6poliopax unm Apyrux neyatHbIx MaTtepuanax, B KOTOpbIX 3auMCTBOBaHbI
CBeAEeHNA U3 HacCTOSALLMX pekoMeHaaUmi 6e3 cornacoBaHna ¢ Ux paspaboTunkamu.
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Puc. 2.1. Konsekrop «YHusepcan Tb» K npas.
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Puc. 2.2. KoHBekTop «YHusepcan Tb» 1 npas.

(npoxo0HoOl nNpaeo20 UCMNoTHeHUSN)
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Puc. 2.3. KonBekTop «YHuBepcan TB-C» K npas.
(KOHUee8ol NPagozo UCNoHeHURA)
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Puc. 2.4. Kousektop «YHuBepcan TB-C» I npas.
(NpoxodHoli NPaeo2o UcnonHeHUs)
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Puc. 2.5. Konsekrop «CanTtexnpom AsTto» KA (3y) npase. B
(KOHUE6OIl, NPaB020 UCMOTHEHUS, C 3aMbIKAIOWUM Y4acINKOM, OnA OBWKeHUA
800bI 110 cxeme «ceepxy-6HU3»)
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Puc. 2.6. Kousekrop «CaHtexnpom Aeto» KA (3y) npas. H
(KOHUeeOll, TPaeé020 UCMONHEHUS, C 3aMbIKaIOWUM y4acmKom, ona delkeHus
600bI N0 cCXeMe «CHU3Y-86epX»)
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Puc. 2.7. KouekTop «CaHtexnpom Asto» KA (3y) neB. B
(KoHUeeolLl, 168020 LICIIONHEHUS, C 3aMbIKaloW UM y4acmxom, ona euwxeHus
800b! 110 Cxeme «Ceepxy-6HU3»)
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Puc. 2.8. Konsektop «CaHtexnpom Aeto» KA (3y) nes. H
(KOHUe8O0ll, Ne8020 UCNOJSIHEeHUS, C 3aMbIKaIOWUM y4acmKoM, Ona 0ewxeHuUs
800b1 110 cxeMe «CHU3-86epPX»)
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Puc. 2.9. Koneekrop «CaHrexnpom Aetox 1A (3y) npas.
(npoxodHoul, Npaeo2o uCMONHEHUSA, C 3aMbIKaIOU4UM y4acmKoM; NPOxXooHoLI
1€8020 UCINOJIHEHUA C 3aMblIKarowWuM y4acmKoMm ~ 8 3epKanbHOM U3obpaxeHuu)
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Puc. 2.10. KonBektop «CaHrexnpom ABto» KA npas. B
(koHyeeol, npaeo2o ucnonHeHus, 6e3 3aMbIKalOULe20 yyacmxa, Ona OewKeHuUs
60061 N0 cxeme «ceepxy-6HU3»)
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Puc. 2.11. Kousektop «CaHtexnpom Asto» KA npas. H
(KoHUeeol, NPaso2zo UCNoNHeHUs, 6e3 3aMbiKalou e20 yyacmxa, dna dewkeHus
800bI 110 cXeMe «CHU3Y-66ePX»)
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Puc. 2.12. KonBekrop «Cantexnpom AeTo» KA nes. B
(KoHUyee8o0u, nNeeo2o ucnonHeHus, 6e3 3aMbiKalouie2o y4acmxa, Onsa GeuxeHus
600! 10 CXeMe «C8epxy-8HU3Y)
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Puc. 2.13. KouBekrop «CaHrexnpom Asto» KA nee. H
(KoHueeoll, nee020 UCTIONHEHUA, 6€3 3amblKalouje20 yyacmxa, Ona OeuxeHus
600bI N0 CXeMe «CHU3-868€epPX»)
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Pwc. 2.14. KonBektop «Canrexnpom ABTo» NA npae.
(npoxodHoli, npaeo20 ucnonHeHus, 6e3 3aMbiKaroWe20 yyacmka; NPoxodHol
5168020 UCNONHEHUN 6€3 3aMbIKaoWe20 y4yacimKa — 6 3epKanbHOM U306paxeHuU)
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Puc. 2.15. KonBekrop «CaHtexnpom ABto-C» KA npas. B
(KOHUee8Ol, NPas020 UCNOJIHEHUA, C 3aMbIKAIOWUM Y4aCMKOM, Onsa O6LKeHUs
800b! 110 CxeMe «C8epXy-6HU3»)
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Puc. 2.16. KoHekrop «CaHrexnpom Agto-C» KA npas. H
(KoHUee8Ol, MPaso20 UCITONMHEHUS, C 3aMbIKaIOUWUM Y4aciMKoM, Ona 0euxeHus
600blI 110 cxemMe «CHU3Y-868epPX»)
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Puc. 2.17. Koneektop «CaHtexnpom ABTo-C» KA nes. B
(KOHY €60, 1€8020 UCNOMNHEHUSA, C 3aMbIKaOW UM y4acmKoM, Ona 0ewxeHus
800bI N0 CXeMe «CeepxXy-8HU3»)
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Puc. 2.18. Konsektop «CaHtexnpom ABTo-C» KA nes. H
(KoHUeEOU, 188020 UCNONIHEHUS, C 3aMbIKAIOUIUM yYacmKoOM, Onsa 0ewKeHus
800bl N0 CXeMe «CHU3y-88epx»)
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Puc. 2.19. KousexTop «CaHtexnpom ABto-C» MNA npae.
(npoxodHOl, NPae0o20 UCNOMHEHUS, C 3aMbIKaIOWUM Y4aCMKOM; J1€60€ UCMOoNHeHue —
C N1080POMOM HazpeeamesibHO20 3nemMeHma Ha 180° 8 eepmuKansHOL NIOCKOCMU)
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Puc. 2.20. KoHeekTop «CaHrexnpom ABTo-C» KA npas.
(koHyesoll, NPa8o20 ucnoHeHUA, 663 3aMBbIKAIOWe20 yvyacmka, Ons dewxenun
6800b! N0 Cxeme «CeepxXy-6HU3»)
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Puc. 2.21. KonusekTop «CaHrexnpom ABT0-C» KA npas. H
(koHUe8Oll, Npasozo ucnonHeHusn, 63 3aMbIKaIoUe20 yyacmxa, ona dewxeHus
800bI 110 CXeMe «CHU3Y-88epPX»)
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Puc. 2.22. Koneektop «CaHtexnpom ABTo-C» KA nes. B
(koHyeeol, neeo20 ucnosHeHus, 6e3 3aMbikaroule20 y4Jacmxa, ons dewKeHus
6800bI N0 CxeMe «C8epxy-6HU3Y)
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Puc. 2.23. KoHBekTtop «CaHtexnpom ABTo-C» KA nes. H
(KOHUesoli, Ne8020 UcnonHeHus, 6e3 3aMmbiKaloWe2o ydacmua, dns dewxenus
800k 110 cxeme «CHU3Y-86epX»)

_— e

156  ——

I
= ‘EL A-A | L
; T
| | o
o 50| 117 N
S | r
¥ . T
=5 == |- (0] @r -
i E} 0 Y
= == |r21& s
« S =
by 78 % 40 ,/
S IRE2NE
RS //

[ S—

Puc. 2.24. Kousekrop «Cantexnpom ABTo-C» A npas.
(npoxodHoll, npaeo2o ucnonHeHus, 6€3 3aMbIKaOUWe20 yyacmxa; eeoe UCMonHeHue —
¢ N08OPOMOM HazpeeamensHO20 3nemeHma Ha 180° ¢ eepmuxanbHoli nnocKocmu)



Ta6bnuua 2.1. HomeHknaTypa xapakrepHbiXx Mmoaucdukaumin cTanbHbIX
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HacCTeHHbIX KOHBEKTOPOB € KOXyXOM, Bbinyckaembix OAO «CaHTexnpom»

Cxema koMNoHOBKW TPy6 HarpeBaTenbHOro anemMeHTa

HaumeHoBaHnvne Ne Ne
MoauduUKaymm (TP@ - ycnosHoe 0603HaueHne TepmocTara, pu- | Tab-
konBeKTopa S - HanpaBneHue ABUXEHNA TENNOHOCUTENS) CyHka | NnnLbI
«YHusepcan Tby, > 2.2
KOHLIEBOW | C— 21 24
«YHusepcan Tb», —_— 292 23
npoxXoAHOM — : 24
«YHusepcan Tb-Cy, = 25
KOHLEBOWN g 2.3 27
«YHusepcan TbB-Cy, - = 24 26
NPOXOAHON — ‘ 27
«CaHtexnpom ABTO»
NPaBoro UCnonHeHus Tp% < \d 2.5 2.8
C 3aMbIKaKOLLUMK L, Tp@ | < 26 29
y4acTkaMu, KOHUEBble
«CaHtexnpom ABTO»
NEeBoro UCMOsIHEHUA > TP < 2.7 28
C 3aMbIKaIOLLIMMU —1 = - X“"TP 2.8 29
y4acTKkam, KOHLEBbIE
«CaHTexnpom ABTO»
npaBoOro UCNONTHEHUS TPO— -+ > 210 28
6e3 3aMblkaoLLmx ~— > W‘g <+ 2.1 29
y4acTKoOB, KOHUEBbLIE
«CaHtexnpom ABTO»
NeBOro UCNOSHEHUS > —@T1p - Q 212 238
6e3 3aMbiKaloLWnX ———— > ™ 213 29
y4acTKOB, KOHLEBbIE
«Cantexnpom ABTO» L L 58
€ 3aMbIKAIOLWUMU [ =7 Al 29 59
y4actkamu, NPOXOAHble M s :
«Canrexnpom AsTo-C» >
NpaBoOro UCMOMHEHUs R 215 210
C 3ambiKaOLWUMK ™ 2.16 212
y4acTKkaMm, KOHUEBbIE
«CaHrtexnpoM ABTO-C» -
NEBOro UCNONHEHUS ‘ — ] { ) 217 | 2.10
C 3aMbIKaIOLWUMK *‘b -»4_\:) 2.18 212
y4aCTKaMM, KOHLEBbIE v
«CaHtexnpom ABTO-C»
IPABOrO UCMNONHEHUS! bt 220 | 210
6e3 3amblkaoLwmx ™ 221 212

Y4acCTKOB, KOHLEBbLIE
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[Mpodomxerue mabnuuss 2.1

HaumeHoBaHve Cxema KomMnoHoBKK Tpy® HarpesaTensHOro anemMeHTa Ne Ne
moaudmkaLm (TP® - ycnoBHOe 0603Ha4eHne TepMoCTaTa, pu- | Tab-
KOHBEKTOpa & - HanpaBnexue ABWKEHWR TENNOHOCHTENS) CyHka | nuupl
«Cantexnpom ABT0-C» e —
MEBOr0 UCNOSNHEHUS < ) 2.22 210
6e3 3ambikaloLmx "%_D . \_—,\ 223 | 212
y4acTKOB, KOHLIEBbIE o bl
«Canrexnpom ABTO-C» 7 y <> 1 7 211
C 3aMblKaioLLIMMK I PR - _4_,_]_:_ 2.19 2'12
y4acTtkaMu, NPOXoAHbie :
«CaHrexnpoM ABTO» rp{ —C —— 210 28
NpPaBoro UCMOJNTHEHUst < | e 29 29
KOHUeBOM 6e3 3ambi-
KaIoLLEro y4yacTka u ~ _
APOXOAHON C 3aMbil- { - - 2.11 28
KaloLLMM y4aCTKOM L « “ 29 29
«Cantexnpom ABTO»
NpPaBoro UCNONHEHUA
koHueBsoW 6e3 3ambl- TP% —C: 4— 210 28
Kalowlero y4acrka n C: > 214 29
npoxoaHou 6e3 3ambl-
KaloLero y4acrka
«CaHtexnpom ABTO» ™ c < L 210
NPaBOro UCNONHEHNSA X . [ 214 | 28
KOHL,eBO# 63 3aMbl- = v 59 29
KaloLiero y4acrka,
npoxoaHou 6e3 3ambl- B B 211
Kaouwlero yyacrka, g —C —< T —> 214 28
NpOXoaHONW C 3aMbi- Tp C < -t 29 29
KaloLMM Y4aCTKOM
«CaHTexnpom ABTO»
NpaBoro UCMNONHEHUS
KOHUEBOW 63 3aMbl- W‘t —: < - 210 | 28
KaloLWero y4acrka u —- —C: = o 2.14 2.9
[Ba NpoxoaHbIx Hes
3aMbIKAIOLLUX Y4aCTKOB
«CaHTtexnpom AsTo-C» e — [ [ il 2.20 g]?
NpaBoro UCMONHEeHUs C — - > 2.19 :
KOHUEeBOM 6e3 3aMbil- 212
KaloLLEero y4acrka u —
NPOXOAHON C 3aMbi- — ~ ] >~ 221 g}?
KaloLLMM yHACTKOM é- - - 219 | 505
«CanTexnpom ABTO-C»
NpaBoro UCMNOJTHEHUS ® - -
KoHUeBO 6e3 3aMbi- W% 4 S/ - 2.20 210
KarwoLero y4acrka, C ? <7 4 > 2.24 g};

npoxogHown 6e3 3ambl-
KaroLLero y4acrka
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OkonyaHue mabnuysi 2.1

HaumeHoBaHue Cxema KOMNOHOBKM TPYD HarpesarenbHOro anemMeHTa Ne Ne
moaundvKaLmum (Tp® - ycnoBHoe 0603HAYEHNE TEPMOCTATA, pu- Tab-
kOHBEKTOpA S - HanpaBneHue ABWXEHWS TENNOHOCUTENST) CyHKa | nuupl
«Cantexnpom ABT0-C» e <7 — l « 220 2.10
npaBoro UCNMONHEHUA ™~ L 224 211
KOHLUeBOoN 6e3 3ambli- C 7 7 g
219 2.12
KaloLiero yyactka,
npoxoaHou 6es 3ambl- C_ o 299 210
KaloLIero y4acrka, A L y 224 211
NPOXOAHOM C 3aMbl- R D_L ' ’
KaloLIMM y4aCTKOM c— 219 212
«Cantexnpom ABT0-C»
NpaBoro UCMOJSHEHUS _c - 210
KOHLEBOW 6e3 3aMbl- - N c e / 220 | 544
KaloLLero y4acrka un C — <7 7 7 224 | 545

ABa NPoOXoaHbIx 6e3
3aMbIKAIOLLMX Y4ACTKOB
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Tabnuua 2.2. HomeHknarypa, TennoBoi NOTOK U pa3Mepbl KOHBEKTOPOB
Manon riny6uHsbl «YHusepcan TB», KoHUeBbLIX

o Pasmeps!, MM
i HOMM-~ AnuHa Paccro
O6osHaqexne ; ::,-? nb:;(l,v;, OnuHa | anemeHTa Obuian War siHne Ine-
KoHBEKTOpa 8 norox | xoxyxa | no opes6- K‘(‘)’:”;:‘;_ gg:g;"e'j Y KPOH-
é Quy, BT L PEHUIO | sopa Ly | mual, | LTEH
L4 Hamu Ly
KCK 20-0,4 K Y1 0,400 646 468 758 12 432
KCK 20-0,479K | ¥2 0,479 742 564 854 12 528
KCK 20-0,655 K | ¥3 0,655 646 540 758 6 432
KCK 20-0,787 K | Y4 0,787 742 636 854 6 528
KCK 20-0,918K | Y5 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 | ¥8 1,311 1126 1032 1238 6 912
KCK 20-1,442K | 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. Homenknarypa, TeNNOBOW NOTOK U pa3Mepbl KOHBEKTOPOB
manom rnyouHb! «YHusepcan Tb», npoxoaHbix

o Pa3mepbl, MM
g HaH:?txal;ﬁ Onuua Paccro-
OGosHayeHue ; tennoson | Arvua | snementa Obujan L::r siHMe Me-
KoHBEKTOpa @ NOTOK koxyxa | no opeb- Kﬂﬂgg; g’; 661;’_‘ QY KPOH-
3 Q,v. kBT L peHunio opa L s L WwITei-
2 HYs L, pa L, 3 | Hamm Ly
KCK 20-0,4 1M Y1 0,400 646 468 813 12 432
KCK 20-0,479 N | ¥2 0,479 742 564 909 12 528
KCK 20-0,6551 [ Y3 0,655 646 540 813 6 432
KCK 20-0,787 N | ¥4 0,787 742 636 909 6 528
KCK 20-0,918 1M [ ¥5 0,918 838 744 1005 6 624
KCK 20-1,049 1 | ¥6 1,049 934 840 1101 6 720
KCK20-1,18N1 | ¥7 1,18 1030 936 1197 6 816
KCK 20-1,3111 | ¥8 1,311 1126 1032 1293 6 912
KCK 20-1,44211 | Y9 1,442 1222 1128 1389 6 1008
KCK 20-1,573 1 | Y10 1,573 1318 1230 1485 6 1104
KCK 20-1,704 11 | Y11 1,704 1414 1326 1581 6 1200
KCK 20-1,8351 | Y12 1,835 1510 1422 1677 6 1296
KCK 20-1,966 M | Y13 [ 1,966 1606 1524 1773 6 1392




Tabnuua 2.4. TexHU4eckue xapakTepucTUKU KOHBEKTOPOB
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marnom rmy6uHbl «<Yuusepcan Tb»

Mnowaab OBuem Mgcca (C KpOH-
O603HaueHne KOHBEKTOpa noBepx- BOIb B LwTenHamy), cnpa-
HOCTH KOHBEK- BOuHas, Kr

KoHueBo MpoxoaHo# Hf;nga Tope V, n K‘;’;‘;Ile' xgﬁf(;ﬂ

KCK20-0,4 K KCK20-0,4 1N 0,972 0,5 8,2 8,3

KCK20-0,479 K KCK20-0,479 N 1,159 0,57 9,2 9,3
KCK20-0,655 K KCK20-0,655 N 2,075 0,5 10,5 10,6
KCK20-0,787 K KCK20-0,787 N 2,433 0,57 11,8 11,9
KCK20-0,918 K KCK20-0,918 N 2,836 0,64 13,3 13,4
KCK20-1,049 K KCK20-1,049 3,194 0,7 14,7 14,8
KCK20-1,18 K KCK20-1,18 N 3,652 0,77 16,1 16,2
KCK20-1,311 K KCK20-1,311 N 3,91 0,84 17,5 17,6
KCK20-1,442 K KCK20-1,442 N 4,268 0,91 18,9 19,0
KCK20-1,573 K KCK20-1,573 N 4,648 0,98 20,3 20,4
KCK20-1,704 K KCK20-1,704 5,006 1,04 21,7 21,8
KCK20-1,835 K KCK20-1,835 N 5,364 1,11 23,1 23,2
KCK20-1,966 K KCK20-1,966 N 5,744 1,18 24,5 24,6

Ta6nuua 2.5. Homexknatypa, TeNnoBoMi NOTOK U pa3mMepkl KOHBEKTOPOB
cpeaHen rnybuHbl «Ynuepcan TB-C», KOHUEBbLIX

o Pasmepbl, MM
§ HOMM-~ Paccro-
OGoaHauerve E ::,fnb:;,g OnuHa srlluénnr::Ta Obwan L;.\ar fAHne Me-
omencps | £ | "orec” | rowpe | moopes- | A1 | Diece |y oon

3 Q,y, BT L peHuto L L wrew-

= s L, TOpa L, HUA L3 Hamu Lq
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 Y18 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 Y23 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 Y28 2,941 1465 1266 1577 6 1188
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Tabnuua 2.6. HomeHknaTtypa, TennoBoil NOTOK U pa3Mmepbl KOHBEKTOPOB
cpeaHew rnybuHbl «YHuBepcan TB-C», NpoxXoaHbIX

Pasmepbl, MM
% o ot i vHa Paccro-
OBosHauerue E = :‘:,fnb:::; Nnuna aJ'PénmeHTa Obuas LLiar AHne Me-
KOHBEKTOpa 53 | notox | xoxyxa | noopes- | anuma ""a(g““ Yy KPOH-
== Q.. kBT L PEHMIO L, ope ﬁe' wrre-
v L MR Ls | hamu Ly

KCK 20-0,7 N Y14A 0,700 601 396 768 12 324
KCK 20-0,85 Y15A 0,850 697 492 864 12 420
KCK 20-1,0 N Y16A 1,000 793 588 960 12 516
KCK 20-1,226 NN Y14 1,226 745 594 912 6 516
KCK 20-1,348 N Y15 1,348 793 642 960 6 564
KCK 20-1,471 1 Y16 1,471 841 690 1008 6 612
KCK 20-1,593 N Y17 1,593 889 738 1056 6 660
KCK 20-1,716 N Y18 1,716 937 786 1104 6 708
KCK 20-1,838 I Y19 1,838 985 834 1152 6 756
KCK 20-1,961 Y20 1,961 1033 882 1200 6 804
KCK 20-2,083 N Y21 2,083 1081 930 1248 6 852
KCK 20-2,206 N Y22 2,206 1129 978 1296 6 900
KCK 20-2,328 ¥23 2,328 1177 1026 1344 6 948
KCK 20-2,451 1N Y24 2,451 1225 1074 1392 6 996
KCK 20-2,574 N Y25 2,574 1273 1122 1440 6 1044
KCK 20-2,696 M Y26 2,696 1321 1170 1488 6 1092
KCK 20-2,819 N Y27 2,819 1369 1218 1536 6 1140
KCK 20-2,941 N Y28 2,941 1417 1266 1584 6 1188

Tabnuua 2.7. TexHUYecKkue xapakTepucTUKN KOHBEKTOPOB

cpeaHen rny6uHbl «YHuBepcan TB-C»

MNnowans ObbEM Macca (C KpoHWTeNnHa-
Tvn koHBekTopa nosL:pf- BOAbI B M), crgpazoqﬂaﬂ, Kr
KoHueBoin MpoxoaHo r';:;f: Ff{:n-z T':)%ZBS',('" K‘;Z'j,le' I‘Ip::;u-

KCK20-0,7 K KCK20-0,7 N 1,61 0,88 11,8 13,5
KCK20-0,85 K KCK20-0,85 N 1,97 1,02 13,5 15,2
KCK20-1,0K KCK20-1,0 N 2,33 1,15 15,2 16,9
KCK20-1,226 K KCK20-1,226 IN 4,381 1,09 19,4 20,6
KCK20-1,348 K KCK20-1,348 N 4,725 1,15 20,6 21,8
KCK20-1,471 K KCK20-1,471 1 5,069 1,22 21,8 23,0
KCK20-1,593 K KCK20-1,593 N 5,413 1,29 23,0 24,2
KCK20-1,716 K KCK20-1,716 N 5,757 1,36 24,2 254
KCK20-1,838 K KCK20-1,838 IN 6,101 1,42 25,4 26,6
KCK20-1,961 K KCK20-1,961 1N 6,445 1,49 26,6 27,8
KCK20-2,083 K KCK20-2,083 IN 6,789 1,56 27,8 29,0
KCK20-2,206 K KCK20-2,206 I 7,133 1,63 29,0 30,2
KCK20-2,328 K KCK20-2,328 N 7,477 1,7 30,2 314
KCK20-2,451 K KCK20-2,451 1N 7,821 1,76 31,4 32,6
KCK20-2,574 K KCK20-2,574 N 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 1N 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, TennioBON NOTOK U pa3mepbl KOHBEKTOPOB

Manou rmy6uHsl «CaHtexnpom ABTO» C YrfiOBbIMU TepMOCTaTamm

KOHUeBbIX U «CaHTexnpoMm ABTO» NPOXOAHbLIX

Homu- Pa3mepbl, MM
2 et © O6wan anusa | PaceTon-
0O603HaueHne KOHBEeKTOpa s | Hew X Drnna u L“ Hie
= Tensno- % anemeHTa 2 Mexay
I BONn < 3 | noope- KPOH-
z NOTOK ‘§“ Gpetunio | Kouue- | Npoxoa- | wrewt-
o - = Q L BOM Hoi Hamu
KonueBown Mpoxoanon WA 1
Y POXoR KBT S L
KCK20-04 KA | KCK20-0,4MA | y1 | 0400 | 646 jgg 763 | 813 | 432
KCK20-0,479KA | KCK20-0,479MA | V2 | 0,479 | 742 gg: 850 | 909 | 528
KCK20-0,655KA | KCK20-0,655MA | y3 | 0655 | 646 gig 763 | 813 | 432
KCK20-0,787KA | KCK20-0,787M1A | v4 | 0787 | 742 |—ooo— 859 | 909 | 528
KCK20-0,918KA | KCK20-0,918MA |y5 | 0,918 | 838 ;‘;g 955 | 1005 | 624
KCK20-1,049KA | KCK20-1,049MA | Y6 | 1,049 | 934 ggg 1051 | 1101 | 720
KCK20-1,18KA | KCk20-1,18nK [vy7 | 1,18 |1030 ggg 1147 | 1197 | 816
KCK20-1,311KA | KCK20-1,3110A | Y8 | 1,311 | 1126 18% 1243 | 1203 | o912
KCK20-1,442KA | KCK20-1,442NA | vo | 1,442 | 1222 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 (3221 1531 | 1581 | 1200
KCK20-1,835KA | KCk20-1,835MA | v12 | 1.835 | 1510 :‘ﬁg 1627 | 1677 | 1296
KCK20-1,966KA | KCK20-1,966MA | Y13 | 1,966 | 1606 1232 1723 | 1773 | 1392

lpumeyaHus.

1) B rpache «anuHa anemeHTa no opebpeHuio Ly» B yucnutene ykasaH pa3mep Ana Tep-
MOCTara C YronbHUKOM, B 3HameHarene — a4nA Tepmoctara 6e3 yronbHuka.
2) Obwas anvHa koHeekTopa L, ykasaHa 6e3 yyéta AruHbI TEpMOCTaTUYECKOro ANemMeHTa

(=80 mMm).

3) ar nnactun opebpeHuna Lz coctasnseT: ana Y1 n Y2 — 12 mm, ans ¥3...Y13 -6 mm.

4) MNpwu 3aKa3e KOHBEKTOPOB B YCNOBHbIE 0603HAYEHUsT AOMKHBI ObITb BKNIOYEHDI: (3y) — Npy
3aKase KOHBEKTOPOB C 3aMbIKAIOLWUMKN y4acTKamu, «npaB» - NpaBoe UCMOMNHEHue, «neB» - ne-
BOE uUcnonHeHune, «Bx» - nogBog TennoHocuTens K BepxHeMmy nartpybky, «H» - nogsog Tenro-
HOCUTENS K HXKHEMY NaTpyOKy.
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Tabnuua 2.9. TexHuueckmne xapakTepucTUKu KOHBEKTOPOB
«CaHTtexnpom ABTO»

Mnowaas O61éMm M:acca (C KpOH-
O603HaueHne KoOHBEKTOPA nosepx- BOAYI B wITenHamu), cnpa-
HOCTH KOHBEK- BOYHas!, Kr

Kouuesoi MpoxoaHoin Hirpeaa Tope Vv, n | Konue- Mpo-
, BOW XOAHON

KCK20-0,4 KA KCK20-0,4 NA 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 1,3
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 15,0 141
KCK20-1,18 KA KCK20-1,18 NA 3,552 0,77 16,3 15,4
KCK20-1,311 KA | KCK20-1,311 [MA 3,91 0,84 17,6 16,7
KCK20-1,442 KA | KCK20-1,442 A 4,268 0,91 18,9 18,0
KCK20-1,573 KA | KCK20-1,573NA 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 NA 5,364 1,11 22,9 22,0
KCK20-1,966 KA | KCK20-1,966 NMA 5,744 1,18 24,3 23,4

lMpumeyanue: macca ykasaHa 6e3 yuéra Maccbl TEpMOCTaTUYECKON rOnoBku (B npe-
Aaenax 0,2 kr) n maccbl 3ambikatoLero y4actka (=0,1 kr).
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Tabnuua 2.10. HomeHknarypa, TennoBoi NOTOK U pa3Mepbl
KOHBEKTOPOB cpeaHeW rny6uHbl «CaHTtexnpom ABToO-C»
C YrNOBbIMU TepMOCTaTaMu KOHLUEBbIX

s Homu- Pasmepb!, MM
OBosHaueHune g= ::;f;:;gfa LnuHa Anvna Obuan Paccro-
omorcpa | £F | "™ [dom | wroteme | anwe | e weray
Quy, kBT peHuo 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 | Y20 1,961 1081 882 1198 804
KCK 20-2,083 KA | Y21 2,083 1129 930 1246 852
KCK 20-2,206 KA | Y22 2,206 1177 978 1294 900
KCK 20-2,328 KA | Y23 2,328 1225 1026 1342 948
KCK 20-2,451 KA | Y24 2,451 1273 1074 1390 996
KCK 20-2,574 KA | Y25 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 | Y28 2,941 1465 1266 1682 1188

lMpumeyanus.

1) Obwas anuHa koHsBektopa L ykasaHa 6e3 yuéta AnuHbl TEPMOCTaTU4ECKOro

anemexTa (=80 Mm).

2) War nnacTtvH opebpenua Lz coctasnsieT: ana Y14A, Y15A n Y16A — 12 mm, ana

Y14...¥Y28 — 6 mm.

3) Mpu 3akase KOHBEKTOPOB B YCMNOBHble 0603HA4YEHUA AOMKHbI ObiTh BKMIOYEHbI:
(3y) — npun 3akase KOHBEKTOPOB C 3aMbIKAIOLLUMKN y4acTKamu, «npas» - NpaBoe ucnon-
HeHve, «rneB» - Nesoe ucnonHeHue, «B» - NogBoA TeNNOHOCUTENA K BEpXHEMY naTpys-
Ky, «H» - noaBOA, TENNOHOCUTENS K HWXHEMY naTpyoky.
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Tabnuua 2.11. Homenknarypa, TennosoM NOTOK U pa3Mepbl KOHBEKTOPOB
cpeaHeu rnybuHbl «CaHTexnpom ABTO-C» NPOXOAHBLIX

. Homu- Pa3amepbl, MM
Ooosavene | 22 | remnomon | frwa [ o2t | S [ e o
=
KOHBEKTOPa Sz noTok Koxlc_yxa no oped- KOJ:iBeKTO- Kpouuntmy
Quy, KBT pennio Ly pa Ly Hamu Ly

KCK 20-0,7 NA Y14A 0,700 601 396 768 324
KCK 20-0,85 MA | Y15A 0,850 697 492 864 420
KCK 20-1,0 MA Y16A 1,000 793 588 960 516
KCK 20-1,226 NA | Y14 1,226 745 594 912 516
KCK 20-1,348MA | Y15 1,348 793 642 960 564
KCK 20-1,471 1A | Y16 1,471 841 690 1008 612
KCK 20-1,593 NA | Y17 1,593 889 738 1056 660
KCK 20-1,716 MA | Y18 1,716 937 786 1104 708
KCK 20-1,838NA | Y19 1,838 985 834 1152 756
KCK 20-1,961 NA | Y20 1,961 1033 882 1200 804
KCK 20-2,083 NA | Y21 2,083 1081 930 1248 852
KCK 20-2,206 IMA | Y22 2,206 1129 978 1296 900
KCK 20-2,328 NA | VY23 2,328 1177 1026 1344 948
KCK 20-2,451NA | Y24 2,451 1225 1074 1392 996
KCK 20-2,574 NA | Y25 2,574 1273 1122 1440 1044
KCK 20-2,696 NA | Y26 2,696 1321 1170 1488 1092
KCK 20-2,819MA | Y27 2,819 1369 1218 1536 1140
KCK 20-2,941 MA | Y28 2,941 1417 1266 1584 1188

MpumeyaHue: NpU 3aKase KOHBEKTOPOB B YCNOBHbIE 0B03HAYEHMs AOSMKHbI ObiThb BKMIO-
YeHbl: (3y) — NPU 3aKa3e KOHBEKTOPOB € 3aMbIKaOWMMN y4acTKamu, «npae» - npasoe
UCNONHeHVe, «neB» - NeBoe UcnonHeHue, «B» - nogsoa TennoHocuTena K BepxHeMmy
natpy6ky, «H» - noaBoA TENNOHOCUTENS K HYKHEMY NaTpyoKy.
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Tabnuua 2.12. TexHUUECKWE XapPaKTePUCTUKN KOHBEKTOPOB
«Canrexnpom AsTo-C»

Mnowags Majcca (C KpOH-
O6o3HaueHne KOHBEKTOpa O6bEM LWTelHamm), cnpa-
noBepxHo- BOAbI BOYHAaA, Kr
. N CTv Harpe- v, n KoHtle- MNpoxoa-
Konyesomn MpoxogHown Ba F, M ' Soi Hoi

KCK 20-0,7 KA KCK 20-0,7 NA 1,61 0,88 12,2 13,7
KCK 20-0,85 KA KCK 20-0,85 NA 1,97 1,02 13,9 15,4
KCK 20-1,0 KA KCK 20-1,0 NA 2,33 1,15 15,6 17,1
KCK 20-1,226 KA KCK 20-1,226 NA 4,381 1,09 19,8 20,8
KCK 20-1,348 KA KCK 20-1,348 A 4,725 1,15 21,0 22,0
KCK 20-1,471 KA KCK 20-1,471 A 5,069 1,22 222 23,2
KCK 20-1,593 KA KCK 20-1,593 1A 5413 1,29 23,4 24 4
KCK 20-1,716 KA KCK 20-1,716 NA 5,757 1,36 24,6 25,6
KCK 20-1,838 KA KCK 20-1,838 NMA 6,101 1,42 25,8 26,8
KCK 20-1,961 KA KCK 20-1,961 NA 6,445 1,49 27,0 28,0
KCK 20-2,083 KA KCK 20-2,083 NA 6,789 1,56 28,2 29,2
KCK 20-2,206 KA KCK 20-2,206 MA 7,133 1,63 29,4 30,4
KCK 20-2,328 KA KCK 20-2,328 NA 7,477 1,7 30,6 31,6
KCK 20-2,451 KA KCK 20-2,451 NA 7,821 1,76 31,8 32,8
KCK 20-2,574 KA KCK 20-2,574 NA 8,165 1,83 33,0 34,0
KCK 20-2,696 KA KCK 20-2,696 MA 8,509 1,9 34,2 35,2
KCK 20-2,819 KA KCK 20-2,819 NA 8,853 1,97 35,4 36,4
KCK 20-2,941 KA KCK 20-2,941 MNA 9,197 2,03 36,6 37,6

Mpumeyvarue: macca ykazaHa 6e3 yuéta Macchl TEPMOCTATUUECKOW rofioBku (B npegenax

0,2 «r) n macchl 3amMblkaoLLero yyacrtka (=0,1 kr).
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3. CXEMbl N ANEMEHTbI CUCTEM OTONNEHUA

3.1. OronuTenbHble koHBekTopbl «YHuBepcan Tb», «CaHTexnpoM ABTO» M UX
MoandVKaLmUn cpegHen rryGuHel NPUMEHSAIOTCA B OAHOTPYOHbIX M ABYXTPYBHbIX cuC-
Temax BOASHOIO OTONNEHWS C BEPTUKANbHBIM U FOPU3OHTaNbHLIM PACNONOXEHNeM Te-
NNoNpPoBOAO0B, OObLEANHSAIOUX OTONUTENBHBIE NPUBOPLI.

MaxkcumansHO aonyctuMble Temnepartypa u pabovee n3bbIToyHoe AaBneHme Te-
nnoHocuTensa onpeaensioTes TpeboBaHMAMM, U3NOXeHHbIMK B N.N. 2.13 1 2.14.

3.2. Cornacro n.3.59 CHuM 2.04.05-91* [7] oTonuTensHbie NPUGOPEI PEKOMEH-
AYETCA, KaK NPaBvIo, ocHalaTb TepmocTaramu, B YacTHOCTW, B HOBOM CTpOUTENLCTBE.
[na mockoBckoro crpouTenscTBa cornacHo tpebosanuam MICH 2.01-99 sta peko-
MeHAaaums aBnaeTcs 0ba3aTenbHON.

3.3. KoHBeKkTOpbl MOryT NPYMEHATLCA B HACOCHLIX, 3NEBAaTOPHbLIX U rpaBuUTaum-
OHHbIX cucTemax. ObpallaeM BHUMaHME, YTO B ABYXTPYOHbLIX CUCTEMax C OTOMUTENb-
HbIMU NpUBopPaMK, OCHALLEHHLIMA TePMOCTaTaMK, HemMb3si NPUMEHATL TPaANUMOHHBIE
3neBaTopbl K3-3a NOCTOSHHOTO KonebaHus pacxofa CeTeBo BOAbL.

3.4. Tpn ncnonb3oBaHMY ABYXTPYOHbIX CUCTEM OTOMMEHNS C KOHBEKTOPaMU, OC-
HawéHHLIMM TepMmocTaTamu, HeoBXoANMO NPOBOAUTL MTMAPABINYECKUIN PAcYET Kak Npu
pac4&THON HapyXHOW TEMNEepaType, Tak U NPy MakCUMasibHOW HapyXXHOW TeMneparype
BO3JyXa B NEPExoAHbIA Nepuoa € TeMm, YTobbl B 3TO BPEMS, KOr4a BO3MOXHO MONHoe
3aKkpbITUE BOMBLUMHCTBA TEPMOCTATOB U pe3koe BO3pacTaHue CKOPOCTU BOAbl B OCTaB-
LUMXCA OTKPbITbIMU TepMocTaTax, He AONYCTUTb B HWUX NOBLILEHHBIN Nepenag AaBne-
HUS (A0 3 M BOA. CT.) W, KaK CMEACTBUE, NPEeBbilLeHne YPOBHA Wyma CBEPX HOpMaTUB-
HOro. B cBA3W C 3TUM pekOMEeHAYETCA yCTaHaBNMBaTbL PErynaTopb! nepenaaa gaene-
HWUA N BanaHCUPOBOYHbBIE KNanaHbl ANA YBA3KW AaBNEHUN NO KpanHen mepe y nepso-
ro 1 NOCNeAHero CTOsiKOB U OrpaHWuuBaTh obLee KONUUYECTBO CTOSIKOB (OT rfasHOro
CTOsiKa) No pasBojALMM MarucTpansm B npegenax 5—7.

3.5. PeKomeH,qyeMble v Hanbonee XapakTepHble CXeMbl CTOAKOB BEPTUKaNLHBLIX
CMCTEM W MO3TaXHbIX BETBEW FOPU3OHTaNbHbIX CMCTEM OTOMMEHUSI C KOHBEKTOpamu
OAO «CaHTexnpom» npuBeaeHb Ha puc. 3.1.

Mpun ncrnonb3oBaHK cxeMbl «r» (puc.3.1) ckopocTb BOAbLI B TpyBax koHBekTopa
pomxHa 6biTb He MeHee 0,2 M/c (pacxop Boabl He MeHee 260 kr/J), a Takke Heobxoaun-
MO NMpeaycMOTpeTb BO3MOXHOCTb NMOSTHONO yaaneHUs BOAbI U3 CTOAKa U KOHBEKTOPOB
NpyY OTKIIOYEHWW CTOsKa (HanpuUmep, C NMOMOLLBIO NPOAYBKU CTOSIKa BO34YXOM OT KOM-
npeccopa).

Mpun ncnonb3oBaHy MOBLIX CXeM OAHOTPYOHBIX CUCTEM OTONNEHNUSA NPU CKOPO-
CTh BOAbI B TpyDax koHBEKTopoB Gonee 0,2 m/C yCTaHOBKa BO3AYXOOTBOAYMKOB, Kak
npaswuno, He TpebyeTcs.

Cxema «a» (puc.3.1) ncnonbayeTca Kak B BEPTUKATLHBIX, TaK U B FOPWU3OHTanNb-
HbIX CUCTEMaXxX OTOMMEHWS, MPU 3TOM B BEPTUKASIbHbLIX CXemax (a-r), B 3aBUCUMOCTH,
HanpuMmep, OT ITaKHOCTU 34aHNA, TENNOBbLIX HArpy30K, apXnUTeKTypPHO-NTaHNPOBOYHbIX
peweHud 1 Hanuuns HeobxoauMbIX TUNOPa3MEpPOB KOHBEKTOPOB, BMECTO O]HOTO MC-
MONb3yHTCA HECKOMNLKO NPUBOPOB Npy UX NocneAoBaTeNbHOM NOAKIHOHEHUN.

3.6. [ina npeaoTBpalLeHns BCKUNaHWA BOAbI HA BEPXHUX OTMETKaxX 3AaHNA B OA-
HOTPYOHbIX CUCTEMax OTOMJIEHUA C BbICOKOTEMNEPaTypHbIM TennoHocutenem (Gonee
100°C) criepyeT NPUMEHATH HWKHIOIO PAa3BOAKY MNOAAOMX MAarucTpanew C makcu-
MarsibHOM TENNOBOW Harpy3kon NOABEMHBIX CTOSIKOB [8].
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Koneekmopsi «YHugepcan TB» u «Ynusepcan TB-C» (C «8030ywHLIMY KI1anaHoMm)

a 6 8 e
g
= g =
; _,§ 471 e _r:*?_J_,x_
Lk

Koneexmopni «Cawmexnpom Aemo» u «Canmexnpom Aemo-C»

3 u K

rFA
=

SE=te

Ty N —T. f:

2

”JJT‘EU 1 1

+ b
; T,
; T,

Puc. 3.1. CxeMbl NpUcoeAUHEHNA KOHBEKTOPOB K CUCTEMAM BOASIHOTO OTONMEHUS



36

3.7. Ha puc. 3.2 nokasaHa BO3MOXHOCTb UCMONb30BaHWS KOHBEKTOPOB «CaHTex-
npom ABTO» CO BCTPOGHHLIMU YInOBLIMW TepMocTaTamu. Ana yMeHblleHns Gecnones-
HbIX TEnnonoTepk CTOSKM (2,3) pasmMeLyaroT BAOMb BHYTPEHHUX CTeH 3gaHus. Otonu-
TeneHbIe NpUbops! (6), ycTaHOBNEHHbIE Y HAPYXKHbIX CTEH, NOAKMOHAKT K pacnpesenu-
TenbHoY rpebéHke (1) C NOMOLLLI TENONPOBOAOB (4), KOTOPLIE NPOKaALIBAIOT B NONY
KBapTVpbl. [ns Tennonposoaos (4) W TennonpoBofOB HAaMOMbHOrO OTornneHus (5)
06bi4HO MCNOMb3YIOT 3ALUWLLEHHBIE OT HAPYXKHOW KOPPO3UW CTanbHble Unn MeaHble
TpyBbl NN TEPMOCTONKVE METaNNononMMepHbIe TPyGhl, HANPUMEP, NONUMPONUIBHO-
Bble apMunpoBaHHble TpyOel «AkeaTtepm-LLiTabuy», noctaBnsieMble poccuckuM noTpebi-
Tensm OO0 «MexperuoransHas komnanus» (Ten. (095) 105-05-66, takc. (095) 787-
70-684), NoONMaTUNEHOBLIE METanononuMmepHbie Tpybbl, noctagnsemeie AQ «eHTa» u
psgom apyrux cduvpm. Passogslive TennonpoBoAs!, Kak Npasuno, TenronsonmposaH-
Hbl®, NPU NYY4SBON CXEME MPOKMNaAbIBAIOT B WTPOOax Unv 3anvBaroT LEMEHTOM BbICO-
KMX MapoK € NNAcTUOUKATOPOM (C TONWMHOW CNOS LLEMEHTHOTO NOKPLITUA He MeHee 40
mM). Mpn NAnHTYCHOM npoknagke oBblMHO WCMONB3YIOTCA CrieumarnsHbIe LeKopupyro-
LMe MNIAMHTYCbI 3aBOACKOrO U3roTOBNEHWS.

L

Lo\ J o\

Puc. 3.2. [lydeBas cxema HanonsHOM pasBoOAKV TENFONPOBOAOB OT BEPTUKANbHbIX
CTOSIKOB Y BHYTPEHHUX cTeH: 1 ~ rpebéHka, 2 — nopatowwun crosik, 3 — o6paTHbI CTOSK,
4 — noaaoyue TeNNonpoBoAbl, 5 — TENNOMNPOBOAbL! HAMONBLHOrO OTONNEHNS],

6 — KOHBEKTOPbI, 7 - TEPMOCTaTh!

3.8. KoHBeKTOpbI B NOMELWeH yCTaHaBNMBAOTCS, Kak npaBuno, Nog OKHOM Ha
CTeHe TOMLKO B OAWH P Nno BbiCOTe. [InnHa KOHBEKTOpa NO BO3MOXHOCTWU A0SMKHa CO-
CTaBnsATb He MeHee 75% ANWHbI OKOHHOro Npoéma. BeinonHeHue ykasaHHoro Tpeboa-
HWA NO3BONSAET HeUTPanu3oBaTb HUCMAJaloWe OT OKOH MOTOKM XONMOAHOrO BO3AYXa,
CBECTU K MWHWMYMY 30HYy AuckomdbopTa U 0BecnedmTb onTUMarnbHbIA MUKPOKNUMAT
oTannMBaemoro nometleHus. Jns nonyyYeHUs nyywero pacnpegenexus TenroThl B No-
MeLLeHN BbIBOP KOHBEKTOPOB KenarenbHO HavnHaThL ¢ Npubopos Manoi rmybuHbl.
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Mpw ncnonb3oBaHUM aBTOMATUSUPOBaHHLIX KOHBEKTOPOB, Hanpumep, «CaHTex-
npom ABTO» pekOMeHayeTCs pas3MeLLiaTb Ux Takum obpasom, 4Tobbl TepMocTaTuyeckme
ronoBK TEPMOCTaTOB He BbINu 3aKpbITel WUTOpaMu, BbiNK yaaneHs! oT Npoéma 6ankoH-
HOW ABEpWU He MeHee, yeM Ha 150 mm. Ecnu atn TpeboBaHusa He cobntopatoTcs, peko-
MEHYEeTCA UCMONb30BaTh BbIHOCHBLIE AATYMKW AN TEPMOCTATOB, KOTOPbLIE yCTaHaBNU-
BaOTCA UMK NOJ KOHBEKTOPOM, WU Ha YYacTKe CTEHbI, HE 3aKpbITOM WTOPaMn Unu Me-
Benbto (06b14HO Ha BbicoTe 1,2 — 1,5 m or nona).

3.9. PerynupoBaHue TENNOBOrO NOoTOKa KOHBEKTOpOB «YHuBepcan Tb» un «YHu-
Bepcan TB-C» MOXET OCyLecTBNATLCA C MOMOLWbI0 «BO3AYLLIHOTO» KnanaHa. lNpu He-
obxoanMocTu obecneyeHUss aBTOMaTUYECKOTO peXxrma perynuposaHus uenecoobpas-
HO MPUMEHATH aBTOMATU3MPOBAaHHBIE KOHBEKTOPbI «CaHtexnpom ABTO» u «CaHtex-
npom Aeto- C» CO BCTPOEHHBLIMY YrNoBLIMW TEPMOCTaTaMW.

lina aBTOMaTU4YECKOrO perynmMpoBaHUsi TENNMOBOrO MOTOKa KOHBEKTOPOB «YHW-
Bepcan Tb» n «Ynueepcan TB-C» yCTaHOBREHHbIX B OAHOTPYOHbLIX U ABYXTPYOHbLIX
cucTemMax OTOMMEHUs, MOTYT MCNONb30BaTLCA TaKKe NPOXOAHBLIE U YINOBble TepMOoCTa-
Thbl COrNacHo AaHHbIM narotosutenen n 000 «Butatepm».

3.10. [Ins nonHOro OTKIMOYEHUS CTOAKOB OT MarucTpanei 1 crnycka 13 HAX Bogpl
Ha NOABEMHOM U OMYCKHOM y4acTkax B MecTax NpUCOEAMHEHNS CTOSKOB K ropsiven u
obparHou MarucTpansM ycraHaBnmBaroT 3anopHbIe NPOXOAHbIE NPOBOYHbIE UnK Wapo-
Bbl€ KpaHbl UNW BEHTUNW N TPOUHUKK C NpoBkamu. B 3gaHusax ¢ umcnom ataxen 8 n 6o-
nee ycTaHoBka CryCKHbIX KpaHOB (BMECTO TPOWHWKOB C npobkamu) Ha NoAbEMHBLIX W
ONYCKHbIX y4acTkax anaeTcs o6A3aTensHoN He3aBUCUMO OT PaCYETHOWM TemMnepaTypbl
TENNoHOCUTENS.

3.11. YyacTkn CTOSKOB, NOABOAOK W NOSTAXHBLIX BETBEW C TEMnepaTypow Tenno-
HocuTensa Gonee 105°C AosmkHbI BbITh M30NMPOBaHDI, 3KpaHUpPOBaHb! TMBO CKPbITHI B
CTeHax 3gaHus.

CkpbiTylo Nnpoknagky Tpy® B kaHanax HapyXHbIX CTEH AONycKaeTca npeaycmar-
pvBaTte NpU HanUunM 0GOCHOBAHHbIX TEXHOIOTMYECKUX, TMIMEHNYECKUX NN apXUTEK-
TYpHbIX TpebosaHui. MNpy 3TOM JOMKHbI ObiTb NPEAYCMOTPEHbI MEPONPUATUA, UCKIIO-
yarome AononHUTEeNbHbIe TennonoTepu [8].

3.12. 1ns noBbIWeHU HaAEXHOCTM paboThbl CUCTEM OTONNEHUS C TEpMOCTaTaMu
uenecoobpasHO OcHalaTb 3TW CUCTEMbI COOTBETCTBYHOWMM  060pyaoBaHuemM
(perynatopamu pacxoga M nepenapa AaeneHuns, GanaHCMPOBOYHBIMU KranaHamw,
hunbTpamu, B TOM YUCNE NOCTOAKOBLIMMA U T.M.).

3.13. C yenbo CTUMYNMPOBaHUA CHIDKEHWS pacxoda TennoTbl Ha OTOonneHve
CMCTEMbI OTOMMEHWA C TepMocTataMu LenecoobpasHo ocHawarte npubopamu yyéra
pacxopa TennoBOW 3Hepruy, B YaCTHOCTW, TENMOCHETUMKaMW U pacnpegenvrensmu
CTOUMOCTU TENNOThI, NepefaHHON OTAENbHLIMK OTONUTENBHBIMU Npubopamu.
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4. TMOPABITMYECKUA PACYET

4.1. TwapaBnuyeckut pacyéT MpPOBOAWTCS MO CYLWECTBYHOWMM METoAMKaM C
MPUMEHEHNEM OCHOBHbIX PACYETHbIX 3aBUCUMOCTEN, U3NOXKEHHBIX B CneuvansHon nu-
Teparype [7] v [9], C y4ETOM AaHHbIX, MPUBEAEHHbIX B HACTOALLUMX PEKOMEHAALMSX.

4.2. MNpn rmppaennyeckom pacyéTe TENNoNpoBOAOB NOTEPU AEBMNEHWUA Ha Tpe-
HWE M NPEOofONeHUe MECTHbIX CONPOTUMBMNEHUIA crnedyeT onpeaensTs No MeToay «xa-
pPaKTepPUCTUK CONPOTUBNEHUS»

AP =S M (4.1)
nnn no MeToay «yaenbHbIX NUHENHbIX noTepb AaBneHnsa»
AP =R L+Z (4.2)

rae AP - notepn gaeneHns Ha TpeHUe 1 NPeoACNEHNe MECTHbIX CONPOTUBNEHUIA, [Ma;

S=A { - xapakTepucTiKa ConpoTMBIIEHUS y4acTKa TENNonpoBOA4OB, paBHas notepe
AaBreHVs B HEM Npy pacxoae TennoHocutena 1 kr/c, Mal(kr/c)?;

A - ypenbHoe CKOPOCTHOE AasrieHWe B TennonpoBOAax Npu pacxoae TennoHocU-
Tens 1 kr/c , Mal(kr/c)? (NPVHUMABTCS NO MPUAOKEHMIo 1);

= [(/1/ dy-L+ Zg‘] - NpuBeaéHHLIN KO3 PULIMEHT CONPOTUBNEHUS PacCUUTLIBAE-
MOro yyacTka TENNonpoBoAa,;

A - kO3DUUUEHT TPEHUS;

dew - BHYTPEHHWA AWaAMETP Tennonposoaa, M,

Ald,, - npuBeA&HHBIN KOIPDULMEHT MMAPABAUYECKOrO TPEHUS, 1/M (CM. nNpunoxe-

Hue 1),
L - anuHa paccuuTbIBAEMOro y4acTka TENNonpoBoAa, M,
2{ - cymma ko3thOULIMEHTOB MECTHBIX COMPOTUBIIEHU HA PaCCUUTLIBAEMOM y4a-
CTKe ceTu;
M - MaccHbI pacxod TennoHocuTens, Kr/c;
R - yaenbHas nuHelHas noTeps aaeneHnsa Ha 1 m TpyGebl, Ma/m;
Z - MecCTHbIe NoTepun AaBneHust Ha ydacTke, Ma .
4.3. B obwem cnyyae B 0fHOTPYOHbLIX cUCTEMaX OTOMMEHUS Pacxod BoAbl Ye-
pes npubop Myp, Kr/c, onpeaenseTca 3aBUCUMOCTbIO
an = Qnp * Mcr , (43)
rae a,, — KoapduymeHT 3atekanms Boabl B npubop;
Mcr — MaccHbI pacxos TEnrIOHOCUTENS MO CTOSKY OAHOTPYOHOW CUCTEMbI OTO-
nneHna (NpyM o4HOCTOPOHHEM NPUCOEAMHEHUN KOHBEKTOPA), Kr/C.

4.4. 3HaveHns xapakKTepuCTMK CONPOTUBREHUsI Syuy (Npy Map=0,1 Kr/c) koHBEKTO-
poB manow rnybuHb «Ynmsepcan Tb» npyu HOpMaTUBHBEIX YCNOBUSAX NpUBeaeHb! B Tabn.
4.1. XapaKkTepucTuKa CONPOTUBNEHUNA NPOXOAHOIO KOHBEKTOPA AaHa AnA 0AHOW TPyObl.
Mpy KOMNOHOBKE COBMECTHO C KOHLIEBLIM KOHBEKTOPOM MMAPaBNUYECKUE XapakTepu-
CTUKW NPOXOAHOIO KOHBEKTOpA, NpeAcTaBieHHble B HACToALWen Tabnvue, yaBavneatoT-
cA.

4.5. 3HaueHns xapaKTepucTK ConPoTUBNEHUA Suy (NP Mnp=0,1 Kr/c) KOHBEKTO-
poe cpeaHen rmybuHbl «YHmBepcan Th-C» npu HOpMAaTUBHLIX YCMOBUSX NPUBEAEHbL! B
Tabn. 4.2. Xapakrepuctuka ConpoTMBNEHUs! NPOXOAHOr0 KOHBEKTOpa AaHa Anst OLHOMO
X0Aa No TennoHocutento, 06beauHaLIero ABe TPyObl C MOMOLLBLIO ABYX KOMMEKTOPOB
kopoBuaTtoro Tvna. py KOMNOHOBKE C KOHLEBLIM KOHBEKTOPOM rMAPAaBIMYecKMe Xa-
paKTepUCTVKN NPOXOAHOro KOHBEKTOPA Y/ BamnBatoTCs.

4.6. 'mppaBnnyeckne xapakTepucTUK Y3noB OAHOTPYOHbLIX CUCTEM OTONMEeHUs C
koHBekTopammn «CaHtexnpoM Asto» U «CaHTexnpom ABTO-C» OnNpegenstoTca B OCHOB-
HOM TUAPaBNNYECKUM CONPOTUBNEHWEM YINOBbLIX TEPMOCTATOB, KOHCTPYKTUBHbLIM WC-
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MOMHEHWEM UX BCTPanBAHWA B HArpesaTesrbHbIA SNEMEHT, a Takke JMamMeTpoM U Kade-
CTBOM WUCMONHEHWS 3aMbIKarOLLEro y4acTka.

OAOQ «CaHTexnpom» ucnonb3yeT B HacTosiLiee BpeMsi, kak npasuno, poboTuan-
posaHHyto TexHonormto (PT) ycraHoBku TepmocTara, KOTopas npegycMmaTpyBaeT MOH-
TaX YrnoBoro TepMOCTaTa BMeCTO MONOBUHLI BbIPE3aHHOIO Nepej 3TUM Kanada Ha-
rpeBaTenbHOro aNemMeHTa.

PaHee ncnonb3oBancs TepmocTar ¢ yronbHukom (TY), KOTOpbI NpUcoeanHancs
Ha HakuaHbIX ramkax K ¢naHuaMm, HakaTbiBaeMbiIM Ha KoHUax TpyG HarpesaTenbHoro
anemeHTa.

Mockonbky B pspe cnydaes (HanpvMep, npu nNpesbieHu noTpebHocTK B aBTo-
MaTU3NPOBaHHbIX KOHBEKTOPAX MOLLHOCTM PoBOTU3MPOBAHHOIO y4acTka) WCNONb3yoT
06a TeXHONOrMYECKMX pexumMa, B Tabn. 4.3 NPpUBOAATCA rMAPaBINMECKUE XapaKTepu-
CTUKN KOHBEKTOPHbIX y3noB npu cGopke no texHonorun (PT) n (TY).

HaHHble Tabn. 4.3 xapaxkTepusyioT rugpasnu4eckne nokasarenu Bcex TUropas-
MepoB KOHBEKTOPOB U NpeAacTasneHb! Npy pacxoae soabl B ctoske 0,1 kr/c (360 kr/v),
noOABOAKaX YCMOBHbIM AnameTpoM 20 MM, 3aMmbIKaroWeM y4acTke yCrnosHbIM AuameT-
pomM 15 Mm n ycTaHoske TepmoctaTa PT[-1, HacTpoeHHOro Ha pexum 2K.

Fnapasnuyeckne xapakTepucTuky y3rnoB U KoahUUMEeHTb! 3aTekaHns nNpu uc-
NONb30BaHNM 3TUX TEPMOCTATOB NPaKTUYECKU HE 3aBUCAT OT ANUHBI KOHBEKTOPOB (OT
0,5 no 5 m). Bece npeacTaBnerHble nokasatenu nonyyeHsl 000 «BuTtaTtepm» Ha OCHO-
BE 3KCNepUMeHTarnbHbIX UCCNeA0BaHWY, NPOBEAEHHBIX B NAbopaTopun OTOMUTENbHBIX
npubopoe HUWcaHTexrukn. CoeanHerve naTpybkoB KOHBEKTOpA C 3aMbIKaOWMM y4a-
CTKOM BbINOMHANOCH, KaK YKa3blBANoCb, NO XECTKO KOHTPOMMPYEMOW TEXHONOMW,
npeanoxenHon u ocywectansemor OAO «CaHTtexnpom». lpu OTKNOHEHWU OT 3TOM
TexHorormM (Hanpumep, Npu ceapke Ha 06bekTe) BO3MOXHO 3aMeTHOEe yBenuyeHue
rMAPaBANYECKOro COMPOTMBNEHNS Y3na B LeNOM Y USMEHEHNE 3HayveHns koadduumen-
Ta 3aTekaHus.

4.7. Mpwn ncnonb3oBaHUM NPOXOAHBIX U YINOBbIX TEPMOCTATOB K03 PULMEHT Co-
NPOTUBNEHUS Y3noB OfHOTPYOHbLIX CUCTEM OTONNEHWUS M KOIhPULIMEHT 3aTekaHus on-
penenstoTCs No U3BECTHOW MeToauke [9).

4.8. Ha puc. 4.1 npeacTaeneHbl XxapakTepUCTUKK yrnoBbix TepmoctaTtos PTA-2
3A0 «[aHdoce» ans ABYXTPYOHbIX CUCTEM OTOMMNEHWS, KOTOPbIE ONPEAenstoT rmapas-
NMYECKMEe NoKasaTenu BCTPOEHHbIX TEPMOCTaTOB, WCMOMb30BaHHbIX B KOHBEKTOpax
«CaHTtexnpom AeTo» 1 «CaHTexnpom ABTo-C». Ha aTol gnarpamMme HaknoHHbIE NHUM
XapakTepuayoT rmapaBnnyeckme XxapakTepucTUKN TEPMOCTaTOB B PeXMME HaCTPONKU
Ha 2K (2°C) npu pasnnyHbIX YPOBHAX NPEABAPUTENLHON MOHTEKHON HACTPOMKA,

Hactpovika Ha pexum 2K o3HavyaeT, u4TO TepMOCTaT 4acTUYHO NPUOTKPbIT, YTO
cootetcTeyeT Ana Tepmoctatos 3A0 «[aHdocc» € rasokoHgeHCaTHbIMU AaTuuKamu
OTKPLITUIO WINWHAENS KnanaHa Ha 0,56 MM, a C XUAKOCTHbIMY — Ha 0,46 mM. B cnyvae
NpPeBbILLEHWS 3a4aHHON TemnepaTypbl BO3fyxa B OTaravBaeMoMm nomelleHun Ha 2K
(2°C) knanaH nepekpbiBaeT ABMXEHME BOAbI B NoasoasLiem Tennonposoge. ATo 0b-
LeNPUHATOe B €BPONENCKOW MpaKTUKe YCNOoBME HAaCTPOWKM TEpPMOCTaToB NO3BONseT
noTpeduTento He TONbKO CHWXaTb TeMMepaTypy BO3AyXa B MOMELLUEHUWU, HO U NO ero
XenaHuio eé noBbilaTh (E€CnYM TepMocTaTuyeckas ronoeka He UMeeT  orpaHuuuTens
Nno MakcymarnbHOW TemnepaTtype HacTpoliki). B page cnyyaeB senétcsa Gonee TouHas
HacTpoika Ha 1K (1°C), a vHoraa ponyckaeTes HacTpoiika Ha 3K (3°C). OuesmaHo, npu
MOMHOCTBLIO OTKPLITOM KfanaHe rmapaenuyeckoe ConpoTvBreHWe TepmocTaTta Oyaer
3aMETHO MeHbLLE.

OTMETUM, YTO TEPMOCTAaThI NOHWKEHHOIO MAPaBIMYECKOrO CONPOTUBNEHNA ANS
OLHOTPYOHbIX CUCTEM OTOMNIEHUS HE WMEKT MOHTEXHOW PErynvpoBKW, XapakTepHOW
ANS TepMOCTaToB, NpefHa3sHaqYeHHbIX ANA ABYXTPYOHbIX CUCTEM.
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MyHKTUPHBIMY UHUAMK HA pUC. 4.1 NOKa3aHO, MPW KaKWX Pacxofax BOAb! 3KBU-
BaneHTHbI ypoBeHb LWyMa Tepmoctatos PT-2 He focturaet 25 nrm 30 Ab. OBbivHO
3TOT YpPOBEHL LUIYyMa He NpEeBbILAEeTCsl, ecnn CKOpoCTb BOAbl B nNoaBoAkax He Gonee
0,6-0,8 M/c, a nepenag AasneHna Ha TepMocTaTe He npesbiaeT 2-3 M BOA.CT.

OTMeTUM eLué pas, 4To B CneumanbHbiX yrioBbix TepMoctarax PTO-2 nmeetcs
BCTPOEHHbIA BO3AYXOOTBOAUMK. Kak yka3biBanoch, Apyrve MOAMUKALMM KOHBEKTOPOB
TawKe MOryT BbiTh OCHaLeHbl BO3AYXOOTBOAHUMKOM Ha BepxHel MOABOAKE (C y4éTOM
NeBOro 1Ny NPaeoro UCMONHEHWS) No cneumansHoOMy 3akasy.
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Puc. 4.1. Tnapasrnyeckue xapakTepucTukv Tepmoctatos PTO-2
thvpmbl «fangoce» Ans ABYXTPYOHbIX CMCTEM OTONNEHUs

4.9. ['vapaBnUYeckne XxapakTepucTukM YKasaHHbIX KOHBEKTOPOB Mpu pacxogax
TennoHocutensa meHbwux 0,025 kr/c (90 kr/v) Bo3pacTaloT B cpegHem Ha 25%.

4.10. Npw nenonb3oBaHWy aHTUgPKU3a NPUBEAEHHbIE BbIE MMAPaBNUYECcKUe Xa-
paKkTepucTukM cneayeT ysenunuueaTte B cpeaHem Ha 20%, a NpoM3BOAUTENbHOCTL Ha-
coca B cpegHeM Ha S0 %.

4.11. 3HayeHUs yaenbHbIX CKOPOCTHLIX AABMEHWA W NpuBeAEHHBIX koathduum-
€HTOB rMApaBnMYecKoro TPeHWUs ANs CTanbHbIX TEMIoNpPOBOJOB CUCTEM OTOMNEHUs
NPYUHAMAIOTCA NO NpuUnoxeHuto 1. MnapaBnuyeckne XapakTepuUCTUKN MEAHBIX TEMno-
NPOBOLAOB NpUBEAEHbIl B MPUIOKEHUN 2.

4.12. Tnapasnuyeckue XapakTepucTUk KOMBMHUPOBAHHBIX MONUMPONKNEHOBBLIX
TPy TMnNa «dyavotepm Llitabu» n metannononumepHblx TPyS «Kutek» mmerorcs B
000 «Butatepm», a Tawke B 000 «MexpervonansHas koMmnaxusa» [ten. (095) 105-
05-66] n B Toproeom pome «leHra-Mocksa» [Ten. (095) 780-50-55]. [aHHwle no Tpy-
B6am Tvna «®dysuotepm WLitabuy npuBeaeHsl Takke B8 TP 125-02.

4.13. 3HauyeHns Ko3(PUUMEHTOB MECTHOMO COMPOTUBAEHUS KOHCTPYKTUBHBLIX
3MEMEHTOB CMCTEeM BOLSHOrO OTOMMEHWs NpyHWMatoTcs no «CrnpaBoYHNKY NMpPOeKkTU-
poBLmKa», 4.1 «OTonneHue» [9].



Ta6bnuua 4.1. MmgpaBnuyeckue XxapakTepUCTUKN KOHBEKTOPOB
manon rnyéunbl «Yunsepcan Tb» npu noasoakax dy=20 mm
n pacxope tennonocurens yepes npuodop 0,1 kr/c

Twvn kKoHBekTOpa

XapakrepucTvka conpoTuBReHns
S 10, Nal(kr/c)?

KoHuesomn [poxogHou KoHuesoi MpoxogHowt

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 N 1,895 0,57
KCK20-0,787 K KCK20-0,787 N 2,04 0,64
KCK20-0,918 K KCK20-0,918 N 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 1 2,61 0,92
KCK20-1,442 K KCK20-1,442 1 2,75 0,995
KCK20-1,573 K KCK20-1,573 I 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 M 3,32 1,28
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Tabnwuua 4.2. M'apasnuuyeckne xapakTepUCTUKN KOHBEKTOPOB
cpeaHen rnySunbl «Yunsepcan TB-C» npu noasoakax d,=20 mm
U pacxoge TennoHocuTens yepes npubop 0,1 kr/c

Tun koHsekTopa

XapaKrepucTuka ConpoTUBNEHNS
Sw 10, Na(kr/c)®

KoHuesown MpoxoaHon KoHuesBown IpoxogHou

KCK20-0,7 K KCK20-0,7 N 4,58 1,01
KCK20-0,85 K KCK20-0,85 N 487 1,02

KCK20-1,0 K KCK20-1,0 N 5,15 1,03
KCK20-1,226 K KCK20-1,226 515 1,03
KCK20-1,348 K KCK20-1,348 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 I 5,72 1,07
KCK20-1,838 K KCK20-1,838 I 5,86 1,08
KCK20-1,961 K KCK20-1,961 N 6,01 1,09
KCK20-2,083 K KCK20-2,083 N 6,15 1,10
KCK20-2,206 K KCK20-2,206 N 6,29 1,11
KCK20-2,328 K KCK20-2,328 N 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 N 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

Ta6nuua 4.3. YcpeAHEHHbIE rMapaBnUYecKue XapakTepucTuku y3nos
OAHOTPY6HbLIX CUCTEM OTOMIIEHUA C KOHBeKkTopammu «CaHTexnpom ABTO»
¥ «CaHTtexnpom ABTO-C» npu pasnuyHbIX BapuaHTax TeXHOMOruu
BCTpauBaHus TepmocTtara PTA-1.

Mpu TexHONOMMM yCTaHOBKN TepMocTara
Tun po6oTnsuposaHHon (PT) ¢ yronbHukom (TY)
KOHBEKTOpa S, S,
g Na/(kr/c)? | Fne 4 Na/kricy | Gnp
«CanTtexnpomM ABTO» 73 30076 0,25 7.5 30900 02
«Canrexnpom Asto-C» | 7.4 30488 | 024 | 755 { 31106 | 0,195
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5. TENNOBOW PACYET

5.1. Tennosown pac4éT NPOBOAMTCA MO CyLLECTBYIOLLMM METOAUKAM C NpUMeEHe-
HVEM OCHOBHbIX Pac{€THbIX 3aBUCKMMOCTEN, U3NOXEHHbIX B CNELMansHOm CrpaBoYHO-
UH(OPMAaLMOHHON NUTepaType, C YY4ETOM AaHHbIX, MPUBEAEHHBLIX B HACTOSLLMUX pEKO-
MeHAaumsIX.

5.2. CornacHo tabn. 1 npunoxenua 12 CHulM 2.04.05-91* [7] npu HaxoxaeHun
obulero pacxopaa BoAbl B CUCTEME OTONMEHUS €€ pacxof, OnNpeAenéHHbIA UcxXoga 13
obLwmx TENNONOTEPL 3AaHWA, YBENMUYMBAETCH MPOMNOPLMOHANBHO NOMPaBOYHbIM KO3M-
duymeHTam, oanH 13 KOTOpbIX B1 3aBUCUT OT HOMEHKNaTYPHOro Lara KoHBeKTopa v pa-
BeH 1,025, a BTOpo — B2 — OT AONW YBENUYEHUS TEMNSIONOTEPL YePe3 3aKOHBEKTOPHbLIN
yyactok, pasHbln 1,02 ans koHBekTOpoB Manow rnybuHel n 1,015 ans koHBeKTopoB
cpeaHen rnyduHbl.

YBenuueHve TenmnonoTepb Yepes 3aKOHBEKTOPHbLIE YyYacTKN HapyXHbIX Orpaae-
HWUI He TpebyeT yBenuYeHns nnowagn TennonepeaaroLLen NoBEPXHOCTU 1, COOTBETCT-
BEHHO, HOPMaTWMBHOMO TEMMOBOro NMoToka npu Noabope KOHBEKTOPa, MOCKOMbKY TEnno-
BOW MOTOK OT Npnbopa BO3pacTaeT NMPaKTUYECKN BO CTONLKO Xe pas, BO CKOMbKO BO3-
pacTatoT TennonoTepu.

[Mpun BBEAEHUN NONPABOYHBIX KO3MMOUUNEHTOB 1 U B2 HA OBLLMIA pacxon Tenno-
HOCUTENS B CUCTEME OTOMMEHNA pacuyéT Beaétca cornacHo npunoxeHuto 12 CHull
2.04.05-91* x0T B NEPBOM MPUOAMXKEHUA MOXHO HE yuuTbIBaTb AOMOSHUTEMbHbLIA
pacxof, TennoHOCUTENS MO CTOsiKam Uk BETBSAM K KOHBEKTOPaM, nonaras, Yto ¢ Aonyc-
TUMOW ANS NPaKTU4ECKUX pacyéTOB MOrPeLLHOCTHI0 YBENMUUYEHUE pacxoja No BCeMm
CTOsiKam (BETBAIM) NMPOMOPLMOHANBHO NX Harpyakam.

5.3. Ucneiranma KoHeekTopoB «YHuBepcan Thb» un «Ynmeepcan TB-C» ¢ uensio
ornpeaeneHns 3aBNCMMOCTI TEMNNOBOrO NOTOKa OT pacxoAa BoAbl Yepes TpyOkn Harpe-
BaTenbHOro anemeHTa, npoeseaéHHble J1.M.Kauem (HWUWcaHTexHuku), B.U.CacuHbim
(HWUcaHTexHukn, OO0 «Butatepm») n 10.U.CaseHkoBbiM (BHUUIC) nokasanu, uyto
3Ta 3aBMCMMOCTb B forapuMu4ecknx koopamHaTax nNnpefcTaBnseT He Npsmyto, a no-
MaHyto NnHUIo. K TOMY e MOrpeLuHOCTb MCNbITaHWA NPY HU3KUX pacxodax TenrnoHocu-
Tens (MeHee 36 Kr/y) Bbina BeCcbMa BenuKa ns-3a CIOXHOCTX ONPEeAeneHUa 3HauYeHUn
MarnbIx pacxoaoB Boabl. MoatoMy M.M.I'pyasuHckum (MHUNT3M) B naGopaTopun oTo-
nuteneHbix npubopoe HUWcaHTexHukn Gbina npoBeaeHa € TEXHWUYECKOW MOMOLLBHD
3A0 «JaHdocc» (B.J1.MpaHoBCKkuiA) cepusi NOCTAHOBOYHBLIX UCNLITaHNA Ha 6a3se npea-
CTaBUTENbLHOrO TUNopasmepa koHeekTopa «YHusepcan Tb» KCK20-0,918 K, opueHTu-
poBaHHasi B OCHOBHOM Ha OLieHKy 3(pdekTUBHOCTM paboTbl 9TMX KOHBEKTOPOB Mpw Ma-
nbIX pacxoaax Boabl (80 20 kr/4). B gansHenweM 3Ty ucnbitaHns Obinin NPO4OMmMKEHb! B
TennoTexHN4eckon ucnbiTatensHon nabopatopum B . bepnuHe (ap.-uHx. MapTtuH
KoHuensmaH, Xapanbg [nosauku u Xopct Mok) M.M.IpyasuHckum (MHUAUTIN),
B.N.MNpanosckum (BA0 «JaHdocey) n B.U.CacvHbiM (OO0 «BuTatepm»), Nnpn KOTOPbIX
pacxof TEenroHOCUTENS, ONPEeAEensiBLUMIACA C MOMOLLBI0 pacxogomepa dvpmbl «[aH-
docey, Bbin CHWKEH A0 5 Kr/u. 3TN NCCNeaoBaHWs NoKasanu, YTo TenmnoBown NOTOK KOH-
BEKTOPOB «YHuBepcan Thby» npu manbix pacxofax BOAbl CHWKAETCH B 3aMETHO MEeHb-
Wwer Mepe, YeM npegnonaranocb paHee. O6o6LEHNe pesynbTaTOB UCMbITAHWA BCEX
nepeYmcreHHbIX BbILLE aBTOPOB MO3BOMSET, BPeAb A0 YTOUHEHWS, NPUHATL Npeana-
raeMbleé HWXE 3aBMCMMOCTM TEMNOBOro NOTOKa OT TEMMNEepaTypHOro Hanopa, pacxoaa
TennoHocuTens, 6apoMeTpUYECKOro AaBMNEHUA N CXEMb! ABWKEHWUS TEMNoHOCUTENs B
npeaenax ero pacxoga ot 5 go 540 kr/u.

5.4. C y4éToM 3ameyaHunii B n. 5.3 paHee pexkoMeHgosaHHas cdopmyna [1] ans
onpefeneHus Tennosoro notoka Q, BT, npu pasnuuHbIX YCNOBUAX 3KCMnyaTaumn KOH-
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BEKTOPOB, OTNMNYHbIX OT HOPManbHbIX (HOPMUMPOBAaHHLIX), MPYU pPacxoae TennoHocuTens
B npeaenax 0,00417-0,15 kr/c (15-540 kr/4) npnobpeTaeT crneayowmi BUA:

Q = Quy (0/70)"3 ¢ (Mnp/0,1)™ b ¥4 = Quy* @1°02°'b "Wy =
=KHy'70'F'(p1'(p2' blP1 , (51)

rae Quy - HOMUHANbHBIV TEMNMNOBOV NOTOK KOHBEKTOPA NPY HOPMarbHbIX YCNOBUSAX, MpW-
HVYMaeMmbl cornacHo TabnuuHbiM AaHHLIM, MpyYBeeHHbLIM B pa3aene 2, BT ;
® - dhakTuyeckunin TemnepaTypHbIi Hanop, °C, onpeaensiembii No popmyne

o, (5.2)

3aecb

ty ¥ tx - COOTBETCTBEHHO HavansHas U KOHeYHas Temnepartypbl TennoHocuTens (Ha
BXOAE W BbIXOfe) B oTONMTENBHOM npudope, °C:

th - pac4éTHas Temnepatypa NoMeLLeHUs, NPUHMMaemas paBHOW pac4EéTHOW Temne-
paType BO34yxa B OTanmMBaemMoM nometeHu ts, °C;

Aty - nepenan Temnepatyp TENMOHOCUTENS MEXAY BXOAOM U BbIXOAOM OTOMW-
TenbHoro npubopa, °C;

70 - HOpMUPOBAHHbLIN TEMNEPaTYpPHbIA Hanop, °C;

C - MOnpaBOYHbIA KOIDDULMEHT, C NOMOLLBI KOTOPOrO YYUTLIBAETCA BRUsIHUE
CXEeMbl ABMXEHUA TennoOHOCUTEeNA Ha TEennoson NoToK U KOQ(bd)MMMGHT Tennonepenayn
npubopa Npyv HOPMUPOBaHHBLIX TEMNEPATYPHOM Hanope, pacxoge TennoHocuTens u
aTMocepHOM  AaBrieHuM (Ans BCexX moanduvKauui KOHBEKTOPOB NPUHUMAETCA Mo
Tabn. 5.1);

Mnp - @akTiyeckuit MaccHbId pacxos TENNOHOCUTENS Yepe3 OTOMMUTESNbHBLIN Npu-
6op, kr/c;

0,1 - HOPMWMPOBaHHLIN MAacCHbI Pacxo TEeNNOHOCUTENS Yepe3 OTONUTENbHLIN
npubop, kr/c ;
m - 3MMNUPUYECKUI NOKa3aTenb CTEMEHU NPU OTHOCUTENIBHOM Pacxode TEernnoHo-

cutens (npuHumaeTcs no Tabn. 5.1);

b - 6e3pasmepHbifi MONPAaBOYHbLIN KO3PDULIMEHT Ha pacuéTHoe aTMOCHhepHOe paB-
nexve (NpUHUMAaETCs YCPeAHEHHO AN BCEX KOHBEKTOPOB No Tabn. 5.2);

¥, - 6e3pasmMepHbiii KO3EPULMEHT, C MOMOLLBIO KOTOPOrO YYUTHLIBAETCA YMEHbLLE-
HWe TEennoBOro MOTOKa NPU ABWKEHWU TEMNNOHOCUTENS MO CXEMEe «CHU3Yy-BBEPX» MO
CpaBHEHWIO C HOPMUPOBAHHOW CXEMOW [IBUKEHNS «CBEPXY-BHU3» (¥;=1-0,002At,,).

Mpn nepenane Temnepatyp B HarpeBaTesIbHOM 3IEMEHTE KOHBEKTOpa MEHbLUIEM
5°C ¥; MOXHO NPUHAMaTbL paBHbIM 1;

@ - 6e3pasMepHbIA NONPaBOYHbIA KOIPMULMEHT, C MOMOLLIBIO KOTOPOrO YYUTbLIBAET-
CAl MKAMEHEHME TEroBOro MoToKa OTOMUTEMbHBIX NPUGOPOR MPU OTMUYUKA PACHETHOrO
TeMnepaTypHOro Harnopa oT HOpPManbHOrO ( NPUHUMAaeTCea no Tabn.5.3);

@2 = ¢ (M,/0,1)™ - He3pasmepHbI NONPaBOYHBIN KOIHMULMEHT, C NOMOLLBIO KOTO-
pOro yunTbiBaeTCA M3MEHEHWE TEMNOBOro NOTOKa OTONUTENbLHOro npubopa npu oTnNU-
4MM PACHETHOIO MacCcHOro pacxofa TeNNOHOCUTENS OT HOPManbHOrO (MPUHMMAaETCH No
Tabn.5.4).

Kuy - KO3hbMumeHT Tennonepeaa4n KOHBEKTOpa NpY HOPMaribHLIX YCNOBUSAX, Onpe-
aensembii No opmyrne

O
F-70"'

F - nnowaab HapyxHOW TENNOOTAAIOWEN NOBEPXHOCTUM KOHBEKTOPA, MNpUHUMAae-

maanoTabn. 2.4,27,29n212.

Bt/(m?-°C) | (5.3)

Hy
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5.4. KoapdunumeHT Tennonepegaun koHsektopa K, BT/(M?°C), npu ycnoewsx,
OTNNYHbIX OT HOPManbHbIX, U pacxoae TennoHocurens B npegenax 15-540 kr/y onpe-
Aensetca no opmyne

K = Kuy (0/70)°% ¢ (Mrp/0,1)™b W = K,y (0/70)°3 92 bW (5.4)

5.5. MNpwu pacxopax TennoHocuTens Mpp, MeHblumx 0,00417 kr/c (15 kr/d), Tenno-
Bble pacyETbl PEKOMeHAYeTCs BeCTU NO hopMmyne:

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

5.6. MNpy onpepeneHnn akTNHeckon TENNOOTAAUYN OT NPOXOAHbLIX KOHBEKTOPOB
crneayeT y4 TbiBaTh pearbHyl0 CKOPOCTh BOAb! B Tpybax HarpeBaTenbHbIX 3EMEHTOB.
B yactHOCTKW, B KOHBEKTOpax cpeaHen rnybuHbl HeobXxoaMMOo NpUHUMaTL Npu onpege-
NeHWn TEeNNOOTAAYN YMEHbLUEHHBIA BABOE pacxof TEMNSIOHOCUTENSA Mo Kaxaon Tpybe,
T.K. B 3TUX MOAUMDUKALMAX KOHBEKTOpPA TENSIOHOCUTENb ABWKETCA MO napanfefibHbIM
Tpybam B ka&KAOM Apyce HarpeBaTernbHOro dNeMeHTa (TENSIoBOW MNOTOK CHUMXKaeTCs B
cpepHeM Ha 5%).

5.7. B ogHOTPYBHbIX CUCTEMax OTOMNEHUS, OCHALLEHHbIX KOHBEKTOpaMu C Tep-
MocTatamu, HeobxogMMO yunTLIBaTh hakTUYECKME pacxos BoAb! U e€ TemnepaTypy B
npubope, o4eBUAHO MeHbLLME, YeM Y BOAbI B MPOTOYHbLIX KOHBEKTOpax. Pacyét B 3Tom
cnyvyae BeféTCA No M3BECTHbIM MeToaMKaMm [8] Ha ocHoBe onpeaeneHus koadduLmer-
Ta 3aTekaHvs NpW HacTpovike TepmMocTaTa Ha pexum 2K.

5.8. Mpu ncnonb3oBaHMM B KauyecTBE TEMNOHOCUTENS Mapa HWU3KOrO AaBneHust
TennoBbie XapaKTepUCTUKN KOHBEKTOPOB «YHuBepcan Tb» n «YHueepcan TB-C» Mox-
HO NpUHUMaTb B cpeaHeM Ha 8% Bblwe 3HaYEHWI, OnpefenéHHbiX NPY HOpManbHbIX
YCROBUAX ANS TENNIOHOCUTENS BOAbL.

5.9. Mpu ncnonb3osaHWM aHTUdPU3a B CUCTEMAX OTOMMEHNA C KOHBEKTOPaAMMU
«YHueepcan TB» u unx moaudukaumamu cpepHer rnmybuHbl Tennosble nokasaTenw,
BrpeAb A0 YTOYHEHWs, MOXHO NPWHUMATL yMeHblueHHbIMW Ha 10% no cpaBHeHwWto C
npMBeAéHHBIMN ANA TENNOHOCUTENA BOAbI (NONPaBoYHbIN koathduLmMeHT Ha Q.y paBeH
0,9). OTmeTum, 4To aHTUPU3 B CUCTEMAX OTONMEHUSA C TEPMOCTATAMU MOXHO WC-
Nornb30BaTh TONLKO MOCME COrnacoBaHUA C NPOU3BOAUTENSIMU TEPMOCTATOB C Lienbio
HEAOMNYLEeHNA YXYALLIEHUS UX 3KCMMyaTaunoHHbIX nokasarenew.

Tabnuua 5.1. 3HaueHus koacpdpuumeHTa ¢ u nokasaTens
CTeneHun M NpU pasfUYHbIX pacxofax TennoHocutens

Mpeaensl pacxoaa

TennoHocuTens M@ c m
Kr/c Kr/u
0,0261-0,15 94-540 1 0,07

0,00417-0,0261 15-94 0,91 0




Tabnuua 5.2. NMonpaBouHbI KO3 ULMEHT b, C NOMOLLbIO KOTOPOro
yunThiBaeTcst BNuAHUe pac4éTHOro atMmocthepHOro AaBneHust Bo3gyxa

46

Ha TeNNOBOMN NOTOK KOHBEKTOpa

Atmo- | rma | 920 | 933 | 947 | 960 | 973 | 987 | 1000 | 1013,3 | 1040
cchepHoe
pasne- | MM | gg0 | 700 | 710 | 720 | 730 | 740 | 750 | 760 | 780
HWe pT. CT

b 0,947 | 0,954 | 0,961 [ 0,968 | 0,975 (0,983 (0992 1 |1,015

Tabnuua 5.3. 3HaueHus nonpaBo4Horo koacdmumneHTa @4

@, OC (P1 @, OC (p1
44 0,547 74 1,075
46 0,579 76 1,113
48 0,612 78 1,151
50 0,646 80 1,189
52 0,679 82 1,228
54 0,714 84 1,267
56 0,748 86 1,307
58 0,783 88 1,346
60 0,818 90 1,386
62 0,854 92 1,426
64 0,89 94 1,467
66 0,926 96 1,508
68 0,963 98 1,549
70 1,0 100 1,59
72 1,037 102 1,631

Tabnuua 5.4. 3HaueHus nonpaBoyvHoro koadduumeHTa @,

Mnp 02 Mnp @2
Kric Kr/y Kri/c Kr/v
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

Mpumeyanue: npu My, MeHbLLMX 0,00417 kr/c (15 Kr/d), gz = 0,91 (M,,,/0,00417)°%
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6. MPUMEP PACYETA 3TAXECTOSAKA OQHOTPYBHOW
CUCTEMbI BOAAHOIO OTONNEHUNA C KOHBEKTOPOM
«YHUBEPCAN Tb»

Tpebyetcs onpeaenmutb TUMopasmep OTKPLITO YCTaHaBNMBaeMOro HacTeHHOro
KOHBEKTOPA C KOXYXOM Tuna «YHmsepcan Tb» manon rnybuHel. KoHBeKTOp ycTaHasnu-
BaAETCA B XW/IOM NOMELLEHUN BEPXHEro 3TaXa 3[aHUsi Ha HapyXHoW cteHe 6e3 HMLK
noA NOAOKOHHMKOM 1 MPUCOEANHAETCRA K OQHOTPYGHOMY MPOTOYHOMY CTORKY YCNOBHbIM
AnametpoMm 20 MM CUCTEMbl BOASIHOrO OTOMNEHUSI C BEPXHEW pa3sBOAKOW nogaroLiein
maructpanu. Temnepartypa B nogarowlei Maructpanu (t;) npuHumaeTcs pasHoin 105°C,
pacy&THbIN nepenas Temnepatyp no crosaky (Ate) 35°C, Temneparypa Bo3ayxa B otan-
nueaemMoM nomelleHnn (ts) 20°C, aTtMmocgepHoe faenenne 1013,3 rMa, M= 0,083 kric.
Boaa B nogarolien Maructpanu oxnaxgaeTcs [0 paccMaTpuBaeMoro croska Ha 2°C.
O6was anuHa BEPTUKANBHO 1 rOPU3OHTaNbHO pacnonaraembix Tpy6 B nomeLyeHun co-
craenseT 3,5 M (Lwpe=2,7 M, Lrp=0,8 M). Tennonotepn NoMeL€HA Npn pacHE€THbIX yC-
noeusax (Qnom) cocTarnstoT 1400 Br.

MNocneaoBaTensHOCTL TENNOBOIO pacyéTa.
HavanbHas TemMnepartypa TensIoHOCUTENS Ha BXOAE B PACCUMTBIBAEMbIN ITaXKe-
cTosik (ty) onpeagensetca no obuien dopmyne

z
t =tr—2-&°"— °C ,
c

6.1)
cm

roe ZQnow — CyMMapHble TENNONOTEPU NOMELLEHWI, PACNONOXKEHHBIX NO XOAY TEMMNOHO-
cuTens A0 paccmaTpmBaeMoro staxecroska (npubopa), Br.

MNpoBoasA pacyéT B AaHHOM MPVYMEPE AN NEepBOro Mo Xoay TENNoOHOCUTENs 3Ta-
wectoska (ZQnow=0), nonyvaemty =t.—2=105-2=103°C.

CpeaHio TeMnepaTtypy BOAbl B KOHBEKTOPE B MPOTOYHbIX CUCTEMAX OTONMEHUS
uenecoobpasHo onpegensaT no opmyne

t, =t -05At =t - 05O _ 103051400 _ 40 2,01=100,99°C (6.2)
' g c-M, 4186,8-0,083

Toraa O =tep -t = 100,99 - 20 = 80,99 °C . (6.3)

Onpepensisa top Mcxoas us Qnom, @ He 13 TennooTaaum npubopa Qnp, HECKONLKO
3aHwKaem O M B fanbHENLLEM HE3HAYUTENbHO yBenuuuBaeM TpebyeMbiii Tennosomn
NMOTOK KOHBEKTOpA C y4ETOM HEKOTOPOro 3aHWXEHUA TENNooTAaum Tpyo.

Tak kaK hakTuyeckne TemneparypHeii Hanop Ocp U pacxos TennoHocutens M,
coBnafanLmin NPy OAHOCTOPOHHEM NPUCOEOWUHEHWN KOHBEKTOPa C Myp, OTNMYHBI OT
HOpPMUpOBaHHbIX, BBOAMM OGe3pasaMepHble NOMpaBoyHble KOAMDMULMEHTBI ¢1 U @2 (U3
Tabn. 5.3u 54) ¢, =1,208, ¢,=0,987 .

Tennosoi NOTok npubopa B pacyéTHbIx ycnosusx (Qnp) onpeaenseTcs no ua-
BECTHOW chopmyne

00" = O = O » (6.4)
rae  Quow — TENNONOTEPU NMOMELLEHNA NPU PACHETHBIX ycnosusx, BT,

Qrp.n — NONE3HLIV TENNOBOW NOTOK OT Tennonpoeoaos (Tpy6), BT.

MonesHbIi TeNnoBoOl NOTOK OT TEMSONPOBOAOB NPUHUMAETCA 0OLIMHO PaBHbLIM
90% ot obwen TennooTaaum Tpy6 Npu npoknagke X y HapyXHbIX CTEH W aocturaet
100% npu pacnonoxXeHn CTOSIKOB y BHYTPEHHUX NEePeropoaok.
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B HacTosiLem npumepe npuHumaem Qrpn = 0,9Qqp ,
rae  Qup =Grps Lips + Qupr Lipr,
Qrps U Grpr — TENNOBbIE NOTOKN 1 M OTKPbLITO MPONOXEHHBIX COOTBETCTBEHHO BEPTU-
KanbHbIX M FOPU3OHTanbHLIX rMagkux Tpyb, onpepensemMbie Mo npunoxeHnio 3 (Ana
Qrp.r-- C YH4ETOM NPUMEYAHUA K 3TOMY NPUNOXEHUIO), BT/M;
Lips ¥ Lipr— obUjas anvHa cooTBETCTBEHHO BEPTUKANbHBIX 1 FOPU3OHTaNbHLIX TEMMo-
NpoBOAOB, M.

,f;m = Qrom — 0,9(Lsps.Grps + Lrp.r.Gpe.1 28) =
= 1400 -~ 0,9(2,7.86,6 + 0,8.86,6.1,28) = 1400 - 290 = 1110 Bt .

B aaHHOM npumepe Tennosoi NOToK OT TPY6 (Grp) ONpeAenéH npu Temneparyp-
HOM Hanope Og= 80,99 °C.

Onpegensiem Tpebyembiii TENNOBOW NMOTOK npubopa, NPUBEAEHHBIN K HOPMUPO-
BaHHbIM ycnosusaMm, Q. , no dopmyne

np 1

, pact 1110
Q:; . np = = 931 Br. (65)
¥ g ¢ b 1.1208-0987-1

1

Wcxons M3 nomyyeHHoro sHaueHust O, , NPUHMMAeM TUNOpa3Mep KOHBEKTOPA C

6nvxanwum 3HaveHvem Q. no Tabn. 2.2 : KCK20-0,918 K.
PacxoxaeHve mexay TpebyembiM TennoBbIM NOTOKOM KOHBEKTopa () ) u Ten-

NOBbIM NOTOKOM KOHBEKTOpPA, NPUHATOrO k ycTaHoBke (Quy), AONYCKAeTCA B Npeaenax: B
CTOPOHY YMeHblUEHUA — A0 5%, HO He Bonee uem Ha 60 BT (Npy HOPMMPOBaHHLIX YC-
NOBWSX), B CTOPOHY yBENUYeHMs — o Brivukanwero Tunopasmepa.

HeBsaska npu nogbope npubopa onpeaensieTcs No popmyne

o, - o2 - ox] 100=-14%. (6.6)

MockoneKy HegsAska He npesbiwaeT 5% vinm 60 BT, okoHYaTensHO NPUHUMAaEM K
ycTaHoBke konsekTop KCK20-0,918 K.

Ecnu 3anac no rennosomy notoky npessiwaet 10%, npu pacyére pekomeHayeT-
CH yuMTbIBaTh (HAKTUYECKOE CHUXEHNE TEMMEPATYPLI BOALI Nepes NocTynneHmMem B no-
CNeayroLni KOHBEKTOP.
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7. YKA3AHUA MO MOHTAXY CTAJIbHbIX HACTEHHbIX
KOHBEKTOPOB C KOXYXOM, U3roTOBNAEMbIX OAO
«CAHTEXNPOM» U OCHOBHbIE TPEBOBAHUA
K UX IKCIJTYATALUA

7.1. MoOHTaX KOHBEKTOpPOB Mpou3BOAMTCS cornacHo Tpebosanuam CHul
3.05.08-85 «BHyTpeHHWe caHuTapHO-TexHuyeckue cuctembl» [10], HacToAWwmX peko-
MeHaaumn, a Takke pekomeHgaumn [11] n[12].

7.2. B Tabnuuax BTOpOro pasgesna HacTOALMX peKoMeHAaUmMiA Hapaay C OCHOB-
HBIMU TEXHUYECKUMUW XapaKTEPUCTUKaMK KOHBEKTOPOB YKa3aHbl MOHTaKHbIe HOMepa ¢
uenblo obneryeHns KOMNNeKTaumMm KoXyxa COOTBETCTBYHOLLMM HarpeBaTtenbHbIM 3ne-
MEHTOM FNpK MOHTaXe. MOHTaXHbIN HOMEpD YKa3aH Ha 3TUMKEeTKaXx, HaKNMeeHHbIX Ha Ha-
PYXHYIO CTOPOHY KpaWHe# MnacTuHbLl HarpesaTernbHOro 3fieMeHTa U Ha BHYTPEHHIO
CTOpOHY KOXyXxa.

7.3. Kak ykasbiBariocb, KOHBEKTOpPbI MOCTaBMSIOTCA OKPaLLUEHHbIMW, C HarpeBa-
TenbHbIMW 3NIEMEeHTaMM U KPOHLWITeNHaMN, OGEPHYTLIMM ynakoBouYHoW Gymaron v Bno-
XEHHbIMU B KOXYX. BeCb KOHBEKTOP ynakoBaH B ynakoBouHyto Gymary v obBsiaaH yna-
KOBOYHOMW NEHTON.

TepmocTatuueckue anemeHTb! (FroNoBkK) TEPMOCTATOB, KOTOpbIMU 0BopyayloTcs
KoHBeKTOpbl «CaHTexnpoM ABTo» M «CaHTexnpoM ABTO-C», npuobpeTaloTcs 3aka3um-
kom otaensHo B OAO «CaHTexnpom», y N3rotoBuTENeil TEpMOCTaTOB UMK Y AVNEPOB.

7.4. MOHTaX KOHBEKTOPOB NMPOW3BOAUTCH TOMNbKO Ha NMOArOTOBIIEHHbIE (OLWITYKA-
TYPEHHbIE N OKpaLLEHHbIE) NMOBEPXHOCTM CTEH N TONbKO Ha (PMPMEHHbIE KPOHLLTENHbI.
KoHCTpyKUMA KpoHLWTEHOB obecneumBaeT NAOTHOE NPUNEraHe KOXYXOB K CTEHE Npu
npaBurbHOM YCTAHOBKE NocneaHwX. Npu MOHTaxe KOHBEKTOPOB 3a30p MeXAy CTEHOW 1
TbINbHBIMW KPOMKaMU NNACTMH HarpeBaTenbHOro dnemMeHTa He AOIMKEH npesbilwath 3
MM, 4TO 06ecneymBaeTCs NCNoNL30BaHEM (DUPMEHHbIX KPOHLLTENHOB.

7.5. MoHTax 6a30BbIx MoAUdMKaLMIA KOHBEKTOPOB «YHuBepcan Thy n «Ynueep-
can Tb-C», a Taioke koHeekTopos «Cantexnpom AsTo» n «CaHTexnpom AeTo-C» HeoB-
XOAVMMO MPOU3BOAUTL B CEAYHOLLEM NOPSAKE:

- ocBo60AUTL HarpeBaTenbHbIN 3NEMEHT C KPOHLITEMHaMK OT YNAaKOBKM;

- pa3aMeTUTb MeCTa YCTaHOBKW KPOHLUTEAHOB cornacHo puc. 2.1-2.24 ¢ yyétom
paccTosHUA Mexay KpoHWTenHamu L4 cornacHo Tabn. 2.2, 2.3, 2.5, 2.6, 2.8, 210 n
2.11;

- YCTaHOBWUTb KPOHLUTEMHbl Ha CTEHE COFNAacHO MOHTXKHOMY 4epTexy (npea-
cTaBnseTcs npu HeobxoAMMOCTN 3aBOAOM); KPOHLUTEWHbI KPEMATCS K OrpaAeHWo
(cTene) arobenamm nnu 3aLenkon KpenéxHeix AeTaner UeMeHTHbIM pacTBOPOM (He A0-
NyCKaeTCs NPUCTPENKa KPOHLUTENHOB K CTEHE);

- HABECWTL Ha KPOHLUTEWHBI HarpeBaTenbHbIA 3NEMEHT,;

- COEANHUTL HarpeBaTenbHbIN 3NeMeHT Ha pe3bfe U NoCpesCcTBOM CBapku C
NoABOASLMMM TEMNNONPOBOAAMUN CUCTEMbI OTOMNNEHNUS,

- HaKpbITb HarpeBaTerlbHblIA 3MEMEHT YNakoBOYHbIM Marepuariom U CHATb €ro
Nnocne OKOHYaHUs oTAEenNoYHbIX pabor;

- CHAITb YNaKOBOYHYIO Bymary € KOXyxa;

- YCTaHOBUTb KOXYX KOHBEKTOPA Ha KPOHLITeNHaX;

- YCTaHOBWUTb TEPMOCTATUYECKUIA 3MEMEHT (TOMbKO AMSA KOHBEKTopoB «CaHTex-
npom ABTo» U «CaHTexnpom ABTO-C»).

7.6. Mpu moHTaxe cnegyeT m3beraTtb HENPaBWIIbHOW YCTAHOBKM KOHBEKTOpa
(pvec. 7.1):

- YCTaHOBKM KPOHLUTEMHOB Ha HENOArOTOBIEHHYHO MOBEPXHOCTb CTEeHbI, T.K. MNO-
cre eé OLTyKaTyp1BaHs HEBO3MOXHO HABECUTb KOXYX;
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- HENPaBWUIbHOW PaA3METKN MECT YCTaHOBKW KPOHLUTEMHOB — CNOXHO NPaBUNbHO
YCTaHOBWUTb KOHBEKTOP;

- OTCTaBaHWs KOXyxa OT CTeHbl, HanpuUMep, 13-3a HenpaBUIbHOIO ernneHuﬂ
KPOHLUTEMNHA, T.K. 3TO MPYUBOAUT K CHYDKEHWIO TEMMOBOIO NOTOKA,

- CMWLLKOM HU3KOro pasMeLLeHUs KOHBEKTopa, T.K. NPYU pacCTosSHUU Mexay no-
NIOM 1 HY30OM KOHBEKTopa, MeHblueM 70% rnybuHbl KOHBEKTOpa, CHwkaeTcst acddek-
TUBHOCTbL TeNNOOBMeHa U 3aTpyaHsaeTcst yOopka nog KOHBEKTOPOM;

- CNULLKOM BbICOKOW YCTaHOBKW, T.K. NP 3a30pe MeXay NONOM U HU3OM KOHBEK-
Topa, Bonbwem 150-200 MM, yBENMYMBAETCA rpaaneHT Temnepartyp Bo3gyxa no BbICO-
T€ NOMELLEHWA, OCOBEHHO B HUXHEW ero yacTu,

- CNNLWKOM Manoro pacCTOAHUA MeXAY BEPXOM KOHBEKTOPA MU HU30M MOAOKOHHMW-
ka (MeHee 70% rnyOuHbl KOHBEKTOPA), T.K. NPU 3TOM YMEHbLLLAETCS TennoBon NOTOK
KOHBEKTOpPA;

- YCTaHOBKM KOXYyXa, He COOTBETCTBYHLLIEro HarpesaTenbHOMY 3fIEMEHTY;

- HErOPM3OHTANBHOTO NONOXEHWSA HArPEBATENbHOMO JNeMeHTa, T.K. 3TO yxyAuwa-
eT Tennonepeaavy 1 BHELLHWI BUA KOHBEKTOPA;

- yCTaHOBKMW Nepef KOHBEKTOPOM AEKOpaTUBHbLIX 3KPAHOB, T.K. 3TO NPUBOAUT K
CHWKEHMIO TennooTAa4YM KOHBEKTOpa U UCKaxaeT paboTy TepMocTata ¢ aBTOHOMHbIM
DaTuYnKoM.

b
-

f
1 'l
S
B = 4
———————— e /

YcTaHoBKA KPOHLUTENHOB
Ha HENOArOTOBMNEHHYO
NOBEPXHOCTL (Nocne-
AyOLWAn LITyKaTypKa) —
HEBO3MOXMHO HABECUTb
KOMXYX

[
TR

i

Man 3a3op mexay npu-
B6opomM 1 NonoM unu no-
LOKOHHUKOM (MeHee 70%
rny6uHbl npubopa) —
CHW)XEHWE TENNOBOrO NO-
ToKa Ha 5-50%

HenpaBunbHaa pasmeTtka
MECT YCTAHOBKM KPOH-
LUTEAHOB - HEBO3MOXHO
HaBECUTb KOXyX

=

e e
MepeTekaHue Bo3gyxa
MMUMO HarpeBaTenbHOro
anemeHTa. CHUXeHue
TENNOBOro NOTOKA Ha
5-20%

OTcTaBaHue KoXyxa,
3a30p Mexay CTeHon

N KOXXyXOM. CHMKEHNE
TennoBoro NOToka Ha 3-
20%

-

e

HarpesaTtenbHsbli ane-
MEHT YCTaHOBMEH HE ro-
pU3oHTanbLHO. CHUXEHue
TEnNoBOro NOToKa Ha 4-
7%

Puc. 7.1. Cny4yau HenpaBunbHOIO MOHTa)a KOHBEKTOPOB
«YnuBepcan Tb» n «YnuBepcan TB-C»
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Ob6pawaem BHMMaHue, 4YTO PaCCMOTPEHHbIE B HACTOSLUMX PEKOMEHAALMAX
KOHBEKTOpPbI NPeAyCMOTPEHb! ANA YCTaHOBKU TOMNbKO Ha CTeHe, KOTOpas Urpaet ponb
O[HOW M3 CTEHOK KOXyxa npubopa. Mpu HanonbLHOW YCTaHOBKE 3TUX KOHBEKTOPOB Ha
CTOMKax C 3a30poM Mexay npubopoM M CTEHOW WNW OCTEKNEHWEM TEennoBOW MOTOK
CHUKaeTcs B cpeaHeM Ha 30%. MOCKOnbKY KOXYX 3TUX KOHBEKTOPOB BbIMOMHAET POIb
«AbiMOBOM TPy6bl», obecneumBaroLlert HeoBXOaUMYH CKOPOCTL ABUXEHUS BO3dyxa Ye-
pe3 HarpeBaTeNbHbI SNEeMEHT KOHBEKTOpa, CHSAITUE 3TOr0 KOXyXa yMeHblaeT Ten-
nooTaavy npubopos NpakTUYeCcku B aBa pasa.

Mpyn ncnonb3oBaHUM aBTOMAaTU3NPOBAHHBLIX KOHBEKTOPOB HE pEeKOMEeHAyeTCs,
KaK yKasblBanoch, pa3melliatb TepMOCTaThbl 3a LUTOPamMK, a Takke Ha paccToOsHUM A0
150 MM OT npoéma BankoHHOW ABepu (B 3TUX CryYasx CresyeT ucnonb3opars TepMO-
CTaTbl C BbIHOCHBIMW AaTYuKamm).

7.7. B npouecce akcnnyartauuv criefyet NnpomM3BoAuTb OUYMCTKY KOHBEKTOpA B Ha-
yane OTONUTENBHOrO Ce30Ha M 1-2 pasa B TEYEHWE OTONUTENBHOrO Neproaa.

Ana ouncTkn HarpeBaTenbHOro anemMeHTa KoHeBekTopoe «YHusepcan Th» cne-
AYET CHATb KOXYX.

7.8. MNpun ouncTKe KOHBEKTOPOB HEMNb3SA UCNONb3oBaTk abpa3sviBHbIE Marepuansl v
arpeccuBHbie MOLOLLME CPEACTBA.

7.9. Mpn ncnonb3oBaHWM B KAYECTBE TEMNOHOCUTENS ropsYen oAbl €€ napa-
METpPbl A0MKHbI YAOBNETBOPSTL TpeboeaHnam, npuseaéHHbIM B «[MpaBunax TexHuve-
CKOW 3KCMnyaTauuy 3neKTPUHecKux ctaHumi u ceten Poccunckon degepauun» P
34.20.501-95[13] .

7.10. CopepxaHve Kucnopona 8 BoAE CUCTEM OTONNEHUA HE AOIMKHO NPEBbI-
watb 0,02 mr/kr Boab! [13], [14], a 3Ha4eHna pH gomxHbl 6bITh B Npeaenax 8...9,5 (on-
TumanbHo ~ B npeaenax 8,3...9. CogepxaHvne B Boae xenesa (a0 0,5 mr/n) u apyrux
npumecein — cornacHo [13], obwas xEecTkocTe — A0 7 Mr-3Ke/n.

7.11. [AnA ymeHbLEHUss ONAcHOCTY NOALLNaMOBOW KOPPOo3um LienecoobpasHa yc-
TaHOBKa A0NONHUTENbHbIX FPA3EBUKOB, a B cny4vae npuMeHeHusa TepmMocTtatoB eu4é 4
GUNLTPOB, B TOM YMCre NOCTORKOBLIX. B 0buem criyyae KoNM4YecTBo B3BEWEHHbIX BE-
LECTB He AOMKHO npesbiwaTts 7 Mr/n.

7.12. N3bbiTouHOEe AaBneHue TEennoHOCUTENs, paBHOE CyMME MakCumanbHO
BO3MOXHOMO Hanopa Hacoca Wnu AaBreHns B ropsaver unm obpaTtHon marncTpanax Te-
NnoBoK ceTi (NPW 3NeBaTopHbIX BBOAAX) U MMAPOCTaTUYECKOrO AaBNEHNS, He JOIMKHO Y
KOHBEKTOpOB BCex moaudukaumi, nponseognmMeix OAO «CaHTexnpomy, BO Bpems pa-
60Tkl cMCTEMbI OTONNEHUA npeBbiware 1,0 MMNa, a y koHBektopoB «YHueepcan Tb» n
«YHueepcan TB-C» NOBbILEHHON HAAEKHOCTU (M3rOTOBNSEMbIX NO OTAEMNLHOMY 3aKa-
3y)—1,6 MNa.

Mpn onpeccoeke CHwWIM 3.05.01-85 [10] ponyckaeT NOMYTOPHOE NpeBbILLEHWE
paboyero paBneHWs, Of4HaKO NPakTuKa 3KCNnyaTauuM CUCTEM OTOMNEHUS) NoKas3biBaeT,
4YTO MpWM ONPECCOBKE NpeBbillaTh MakcumansHoe paboyee pasneHve cnepyet He 60-
nee 4Yem Ha 25%, YTO MOATBEPXKAAST aHanu3 ycrioBUA IKCNyartauumn OTOoMUTENbHbIX
nNpubopoB B OTEYECTBEHHLIX CMCTEMAax oTonsfeHus, npoeeAéHHbin OO0 «Burarepms.
Mpn 5ToM HeoBxoanMO UMETL B BUAY, YTO AABIIEHWE NPU ONPECCOBKE HE AOIMKHO npe-
BbiLLUATb AONYCTUMOro Ans camoro cnaboro anemeHTa cucrems! otonnenus. Mpu on-
peccoske crneayeT naberatb pe3koro NOBLILLEHUSA [ABNEHUA.

7.13. B cuctemax OTOMMEHWs, 3anofiHAEMbIX aHTUPPU3OM, NPy repMeTnsaumm
pe3bb0BbIX COEANHEHWUA LUEMKOBUCTLIM NbHOM (HO HE MEHBLKOW) MOXHO MCMONb30BaTh
repmecun unu noaobHble repmeTvki (MacnaHaa kpacka He gonyckaeTcs). AHTUdPK3
AOMKeH CTporo cooTeeTCTBOBaThL Tp660BaHVIF|M COOTBETCTBYHOWNX TEXHUYECKUX yCrno-
uii. Cpean ucnonb3yembix B Poccumn mMapok aHTudpusa 3acnyXMBakT BHUMAaHWA
«DIXIS» n «DIXIS-TOP» (nponssoautens: OO0 «lennc UHT»). 3anonHeHwne cuctem
aHTUPU3OM JOMNYCKAETCA HE paHee, YeM Yepe3 2-3 [HA Nocne Ux MoHTaxa. Boamox-
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HOCTb NPUMEHEHWA KOHBEKTOPOB C TEPMOCTaTaMn B CUCTEMAax OTONSMEHWUA C aHTupu-
30M — NO COrNacoBaHuIo C N3roTOBUTENEM TEPMOCTaTOB.

7.14. Bo nsbexaHne obpasosaHns BO3AYLUHLIX NPobok 3anonHeHWe BOAOW cuUc-
TeMbl OTONNEHWS C KOHBeKTopamuy, 060pyaoBaHHLIMU TepMocTaTamu, Cresyer npous-
BOAWUTL CHU3Y Yepe3 0bpaTHy0 MarncTpanb Npy OTKPLITbIX TepMocTaTax.

7.15. Ecnn Heobxoaumo AeMOHTMpoOBaTb KOHBeEKTOp «YHuBepcan Tby» wnum
«Ynusepcan TB-C», Ha nopBogke K KOTOPOMY YCTAHOBNEH MPOXORHOW UNW yrroBow
TEPMOCTaT, C NOCNEeAHEro CreayeT CHATb TEPMOCTaTUYECKUA SNEMEHT, a 3aTeM NonHo-
CTblO €ro 3aKpbiTb C MOMOLLBIO METANNUYECKoro (He NNacTMaccoBOro) Konmaska u 3a-
rNyLWmUTs TEPMOCTAT CO CTOPOHbI CHATOW NOABOAKM, a Taloke BTOPYHO NOABOAKY.

7.16. He pekomeHayeTcA ONOPOXHATL CUCTEMY OTOMMEHUst CO CTarnbHbIMU KOH-
BekTopamu Gonee, yem Ha 15 gHeh B rofy. OCOGEHHO ONAaceH PEXUM 4acToro KpaTko-
BPEMEHHOIO ONOPOXHEHUSA CUCTEMbI OTOMNNIEHNS NPU PEMOHTE U 3aMeHe NpUGopoB.

7.17. Mpwn UCnonb3oBaHMM MEAHBIX TENMONPOBOAOB MX COEAWHEHWE CO CTalnb-
HbIMW KOHBEKTOpPaMU [0MyCKaeTCa TOMbKO Yepe3 naTyHHble unu 6poH3oBble nepexoa-
HWUKWU.

8. CNMUCOK UICNONb3OBAHHOW NUTEPATYPbI
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B.WU.CacuH, T.H.Mpokonenko, b.B.Wseuyos, J1.A.Boraukas.- M.: HU canTexHukmn, 1990.
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6. PekomeHnzayum no npuMeHeHuIo BbICOKUX HamornbHbix KOHBeKkTopos KB-Y/ B.U.CacuH,
I A Bepwwuackuin, B.4.Kywnup, T.H.Mpokonexko, 5.B.LLseyos.- M: TOO «Butatepm», 1996.

7. CHuM 2.04.05-91*, Otonnexne, BEHTUNAUMA 1 KOHAUMOHWpoBaHve. M., 1998.

8. PekomeHaaLuu no NpoeKTUPOBAHMIO U MOHTEXY CUCTEM OTOMMEHWSA Ha NOBbILLEHHbLIX
napameTpax TEenmnoHOCUTENA C KoHBekTopamu Tuna «YHueepcan» / KO.U.CaBeHkos,
I.C.Wxkanvkos.- N1.: BHWAIC, 1988.

9. CnpaBo4HMK NPOEKTUPOBLUMKA. BHYTPEHHWE CaHWTapHO-TEXHUYECKNE YCTPOWCTBA.
Y.1. Oronnenue / MNog pepakuven WU.I Ctaposeposa.- M.: Ctpoiunsaar, 1990.

10. CHuM 3.05.01-85. BHyTpeHHWe caHuTapHo-TeXHUYEeCKue cuctemsl. M., 1986.

11. Ucaes B.H., CacuH B.M. YCTPOWCTBO Y MOHTaX CaHWTapHO-TEXHWUYECKUX CUCTEM
3naHmi. M.: «Beicwas wkona», 1989.

12. flynaesa . /., Bensiesa T.A. JlabopatopHbIN NPAKTUKYM NO TEXHOMOTAW CAHUTAPHO-
TexHuyeckux pabot. M., 1987.

13. Mpasuna TeXHWYECKOW 3KCTNyaTauun 3NeKTPUYECKUX CTaHUmiA U ceTelt POCCUACKON
®depepaumn/ M-so Tonnuea u 3Hepretukn PO, PAO «E3C Poccum»: Pl 34.20.501-95.- 15-e
n3a., nepepab. n gon.- M.: CNO OPIP3C, 1996.

14. VinxenepHoe obopyaoBaHue 3aaHUin U COOPYXEHU: JHuuknoneaus / n. pea.
C.B.AkoBnes.- M.: Ctpoimsgar, 1994.



53
lpunoxeHue 1

Tabsuua II 1.1. IunaMuvecKHe XapaKTePHCTHKH CTAJTBHBIX BOAOTa30MpPOBOIHBLIX
Tpy6 no 'OCT 3262-75* HACOCHBIX CHCTEM BOASHOIO OTOIICHHSI NPH CKOPOCTH
BOABI B HUX 1 mM/c

OuameTp Tpy6, MM Pacxoa Boasl YaenbHoe Mpuse- YaensHas xapakTe-
fpy CKOPOCTH OVHAMUYECKoe AEHHLIA pUCTHKA COMPOTHB-
o o> ° = 1 m/c, Miw AasneHne koadhcpuu,. nexus 1 m Tpy6bl
= g s E rmapas-
§ § 2 8-5:" xefu | xefc A10%, A10* | nuueckoro | g-107 S10%
s8| & 5 = | == IIa Ila TPeHus Ila IIa
>l T | @ mle | mfc 3 5 | M, 5 >
(x2/u)* | (ke/c) 1M (ke /u) (kel/c)
10 17 | 126 | 425 | 0,118 | 26,50 3,43 3,6 95,4 12,35
15 | 21,3 157 | 690 | 0,192 10,60 1,37 2,7 28,62 37
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 60 563 | 7800 | 2,16 0,082 0,01063 0,55 0,045 0,006

MNpumeyaHus:
1) 1 Ma = 0,102 krc/m? ; 1 Ma/(kr/c)? = 0,788'10° (kre/m?)/(kr/a)? ; 1 kre/m? = 9,80665 Ma ;

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

2) lpwn ApyrMx CKOPOCTSIX BOAb!, COOTBETCTBYIOLMX OOLIMHO NaMUHAPHOW U Nepexoa-
HOM 30HaM, 3Ha4YeHMsi NPUBEAEHHOrO KOIPDUUMEHTa MAPABNNYECKOrO CONPOTUBMEHUS U
YAENbHbIX XapakTepucTUK CneayeT KOPPEKTUPOBaTb COMMacHO M3BECTHbIM 3aBUCUMOCTAM
(cm., Hanpumep, A O AnbTwyns u Ap. Mvapasnuka n aspoanHamuka.- M., Ctpoumsgar,
1987). Ona ynpoweHus 3Tux pacyéToB (akTuyeckue rmapasnuyeckue XxapakTepucTuky
Tpy6 S, {' 1 kKO3PPULMEHTOB MECTHOTO COMPOTUBEHUSI OTBOAOB, CKOG 1 YTOK U3 3TUX TPYO
{ Npn CKOPOCTAX TENNOHOCUTENS, COOTBETCTBYIOWMX YKA3aHHBbIM 30HaM, B CUCTEMaX OTO-
nnexus c napameTpamu 95/70 n 105/70°C MOXHO C 4ONYCTUMOIA ANSA NPAKTUHECKUX pPaCHE-
TOB NOIPELHOCTLIO (A0 5%), onpeaensiTb, BBOAS NONPaBOYHbIN KOAPPULMEHT Ha HeKBa-
PatTU4HOCTb @4 , NO POPMyNam

=S, @4, n11
C'=0C'4 @, (N1.2)
C=Ca @, (N1.3)

rae S, 'y u {4 - xapakTepucCTuKW, NpUHATLIE B KayecTBe TabnmuHbIX NPU CKOPOCTSIX BO-
Abl B Tpy6ax 1 m/c (CM. , B yacTHoOCTH, Tabn. M 1.1 HacTOALEro NPUNOXKEHUA).

3HadeHuna @, onpeaenstoTca no Tabnuye M 1.2 B 3aBUCMMOCTN OT AUaMeTpa YCIOBHO-
ro Nnpoxoaa cranbHon Tpy6bl d, , MM , 1 pacxoaa ropsiden Boabl M co cpegHen Temnepary-
poii ot 80 go 90°C .

3) MNpu cpeaHux Temnepatypax TennoHocutensa ot 45 ao 55°C 3HauyeHusa ¢, onpege-
naTca no NpubnuxéHHon opmyne

Paso) = 1v5 q>4_015 ’ (n14)

rae Qaso) - NONPABOYHBIV KOIPDULIMEHT NpU CpeaHeit TemnepaType TernoHocurens 50°C ;

Qs - I'IOI'IpaBOHHbIVI KO3(ppULUMEHT npu cpe,quM TemnepaType TersioHocuTens 85°C
npuHMMaembin no 1abn. M 1.2.




Tabauna II 1.2. 3navenns nonpaso4yHoro ko3gdpuuueHTa @4
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lpodonxeHue npunoxexus 1

Pacxop, ropsiuen Bogb! M B Kr/C (BEpXHASA CTPOKa) U1 B Kr/y

Qs M (HWXHAA CTpOKa) NpK AuameTpe YyCNoBHOro Npoxoaa Tpy6 d, , mm
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 | 65696 | 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 | 31882 | 5327,6
106 kr/c | 0,0541 | 0,0840 | 0,1532 | 0,2504 | 0,4394 | 0,5731 0,9577
' Kr/y 194,8 302,4 551,5 901,4 1581,8 | 20632 | 34477
108 kr/lc | 0,0394 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 | 0,6973
' Kr/y 141,8 220,3 401,8 656,3 1151,6 1502,3 2510,3
11 kr/c | 0,0306 | 0,0475 | 0,0867 | 0,1416 | 0,2485 | 0,3241 0,5416
’ Kr/4 110,2 171,0 312,1 509,8 8946 1166,8 | 19498
112 kr/c | 0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383
' Kr/y 89,3 138,6 252,4 4126 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 3434 602,6 785,9 13136
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 1541 252,0 442 4 576,7 964,1
12 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 8428
192 kr/c | 0,0117 | 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068
' Kr/4 421 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 1086,2 173,5 3042 397,1 663,5
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
1928 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 3215 537,1
13 kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
' Kr/4 27,7 42,8 78,1 127,4 2416 2916 4874
132 kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
' Kr/y 252 38,9 71,3 116,3 203,8 266,0 444 6
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 2434 406,8
136 Kr/c 0,0059 | 0,0091 | 0,0166 | 0,0271 0,0476 | 0,0621 0,1038
’ K/ 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
' K/ 19,4 30,2 55,1 90,0 158,0 260,3 3445
14 kr/c | 0,0050 | 0,0078 | 0,0142 | 0,0231 | 0,0406 | 0,0529 | 0,0885
' Kr/y 18,0 28,1 51,1 83,1 146,2 290,4 318,6
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flpunoxexue 2

Homorpamma st onpegesieHHs IOTEPH JABJICHHS
B MeAHBIX TPY6aX B 3aBHCHMOCTH OT PACX0A BOAbI
npu eé Temnepartype 40°C

MM BOXR.CT.
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A — noTepu aasneHus Ha TPeHue B MeaHbIX TpyBax 1 M nNpu Temneparype
TennoHocutens 40°C, MM Bog. CT.;
B — BHyTPEHHWE AnameTpbl MEAHLIX TPYD, MM;
C — ckopocTb Boabl B TRY6AX, M/C;
I — noTtepa AaBneHus Ha MECTHeIe CONPOTUBNEHUA NPU KO3hdULIMEHTE CO-
npoTmeneHus (=1 U COOTBETCTBYIOLWEM BHYTPEHHEM AnameTpe NoABOASALLEN
mMeaHon TpyObl, MM BOA. CT.;
E — BHyTpeHHMe anameTpbl MegHbIx TPYO, XapakTepHbie AN 3anasHoeBpo-
NENCKOro PbiHKa, MM;
F- pacxoa Boabl uepes Tpy6y, kr/u.

Mpu cpeaHeit TemnepaType Bogbl 80°C Ha 3HaueHns NOTepu AaBMNEeHUs,
HangeHHble N0 HacToALWEN HOMOrpaMMe, BBOAWUTb NOMPABOYHbLIA MHOXUTENb
0,88; npu cpegHer Temnepatype 10°C — nonpaBouHbIv MHOXMTeNb 1,25.
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llpunoxeHue 3

Ten10Boii MOTOK 1 M OTKPBLITO MPOJIOKEHHBIX BEPTHKAJLHBIX TJIAAKHX
METALTHYeCKHX TPY0, OKpalleHHbIX MACIAHOH KPACKOH, (rp , BT/m

Tennoson notok 1 m TpyGbl, BT/M, npu ©, °C, yepes 1°C

dy, | O,

m | C Lo 1 213]a4]ls 6] 7]s8]o
15 19,2 19,9 20,7 21,6 22,3 23,1 239 24,8 25,6 26,5
20 30 241 25,0 | 26,0 27,0 28,0 29,1 30,1 31,2 32,2 334
25 30,0 31,2 325 33,7 35,0 36,3 37,5 38,9 40,2 416
15 27,4 28,7 295 30,4 31,3 32,1 33,0 33,9 348 357
20 | 40 | 345 | 359 | 369 | 382 | 391 | 40,2 | 413 | 424 | 436 | 447
25 429 449 | 463 | 475 48,9 50,3 51,7 53,0 545 558
15 36,6 37,5 38,5 39,4 39,8 41,3 422 43,2 44 1 451
20 50 45,8 46,9 | 481 49,3 50,4 51,7 52,8 54.0 55,3 56,5
25 573 | 567 | 602 | 615 | 631 | 646 | 660 | 675 | 691 | 705
15 46,0 | 47,2 48 1 491 50,1 51,1 52,2 53,2 54,2 55,3
20 60 57,7 58,9 | 60,2 61,4 62,7 63,9 65,2 66,5 67,5 69,1
25 721 73,7 75,2 76,7 78,4 79,9 81,5 83,1 84,8 86,4
15 57,4 58,4 595 | 60,5 61,7 62,8 63,8 65,0 66,1 67,3
20 | 70 [ 716 | 730 | 743 | 757 | 772 | 785 | 798 | 813 | 82,7 | 841
25 89,6 91,3 92,3 947 96,0 98,2 99,8 | 1016 | 103,3 | 105,1
15 684 | 695 | 707 | 71.9 | 730 | 741 | 754 | 766 | 783 | 789
20 80 85,6 86,6 88,4 89,8 91,3 92,8 94,2 95,8 97,3 98,7
25 106.9 | 108,8 | 1105 | 12,3 | 1142 | 1159 | 117.7 | 1196 | 121,3 | 123.4
15 80,2 81,3 82,7 83,9 85,1 86,2 87,5 88,8 90,2 914
20 | 90 [1003 | 1017|1033 | 1049 | 1063 | 107.9 | 1005 | 110,90 | 1126 | 14,3
25 125,31 127,21 129,1 | 131,1 | 1329 | 134,91 136,9 | 138,9 | 140,8 | 142,8
15 92,3 93,5 949 96,0 97,0 98,2 99,3 | 100,3 | 101,3 | 102,4
20 100 | 116,0 | 117,4 [ 1190 | 1206 | 122,4 | 1242 | 125,3 | 127,6 | 129,1 | 130,9
25 1442 | 1451 | 1472 | 149,4 | 151,5 | 1536 | 155,8 | 157,9 | 160,0 | 162,2
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[pumeyarus K NpuaoXxeHuo 3

1. TennoBow NOTOK OTKPLITO NMPONOXEHHbLIX FOPU3OHTanNbHLIX TPYD, pacnonoxeH-
HbIX B HWKHEW 4acTu noMeweH s, NpMHumaeTcs B cpegHem B 1,28 pasa Gonblue, Yem
BepTukanbHbIX.

2. MonesHbIA TENNOBOW NMOTOK OTKPLITO NPONIOXEHHbIX TPYD yunTbiIBaeTCA B Npe-
Aenax 90-100% OT 3Ha4YeHnn, NpUBEAEHHLIX B AaHHOM NPUAOKEHUN (B 3aBUCUMOCTH OT
MecTa npoknagku Tpyo).

3. Npu onpeageneHyn TennoBOro NOTOKa U3ONUPOBAaHHLIX TPyO TabnuuHble 3Ha-
YEHNA TENNOBOrO NOTOKA OTKPLITO NPONOXEHHBIX TPYO YMEHbLLLAOTCA (YMHOXAIOTCH Ha
nonpaBoYHbIN KO3 ULMEHT - 06biMHO B npeaenax 0,6-0,75).

4. MNpun 3KpaHUPOBaHUN OTKPLITOro CTOAKA METanIMYeckum 3KpaHom obwmn Ten-
OBOW NOTOK BEPTHKAsbHbIX TPYD CHkaeTcs B cpeaHeM Ha 25%.

5. Mpu ckpbiTon npoknapgke Tpy6 B rnyxon Goposge obwui TeNnoBon NOTOK
cHwkaeTca Ha 50%.

6. Mpwu ckpeiTon npoknagke Tpyb B BeHTUNUpyemon 6opoaae obymii Tennosomn
NOTOK yMeHbLuaeTcsa Ha 10%.

7. OBwuin TENNOBOW NOTOK OAWHOYHLIX TPYD, 3aMOHONMYEHHLIX BO BHYTPEHHUX
neperopoakax u3 Tsxeénoro 6etoHa (Aser = 1,8 BT/(M-°C), pser = 2000 kr/m®), yBenmun-
BaeTcs B cpeaHeM 8 2,5 pasa (npu oknenke cteH oboamu 8 2,3 pasa) no CpaBHEHMUIO CO
crnyyaem OTKpbITOW ycTaHoBku. [Mpn 3TOM NOnesHeln TennoBOW MNOTOK COCTaBnseT B
cpegHem 95% oT obwero (B KaKA0Ee M3 CMEXHBIX NOMEWEHUN NOCTyNaeT rnofioBuHa
NOMEe3HOro TennoBoro NOTOKa).

8. O6wwin TeNNOBON MOTOK OT OAVHOYHBLIX TPYS B HaPYXHbLIX OTPaXAEHUAX U3
TSOKENOro 6eToHa (Aser 2 1,8 BT/(M°C), pger = 2000 kr/m’) yBenuumsaetcs B cpenHem B
2 pasa (npw oknenke cteH obosmu B 1,8 pa3a), NpUyYEM NONE3HbLIA TENNOBOW NOTOK NPU
Hanu4My TENNOM3ONALUMN Mexay TPyboi N HapyXHOW NOBEPXHOCTLIO CTeHbI COCTaBNA-
eT B cpeaHem 90% ot obuyero.


http://files.stroyinf.ru/Index2/1/4293834/4293834213.htm

