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BBeneno BIIEPBbIE

1 OBIIASA YACTb

Hactosmme Metoauueckue yka3aHHsS COCTaBICHBI Ha OCHOBe 0000meHus marepuanior OAO
"®upma OPI'POC", a Ttakke onblTa JIpyruxX HalaJOYHBIX OpraHM3allUdii M IepcoHana pana
JNEKTPOCTAHIHH.

Beimymennsie 6onee 20 ner Ha3zaa HMHCTPYKIMH IO IIPOBEICHHUIO AKcrpecc-ucmbiTanuil (OU)
TYpOMH INECTH THUIIOB K HACTOSAIIEMY BpPEMEHH [OCTaTOYHO YCTapend, a Iporecc o00paboTKu
pe3yNIbTaTOB B HUX 3a4acTyl0 HEONpaBJaHHO yclioxkHeH. Kpome Toro, mporpaMMsl caMuX UCIIBITAHUH C
TOYKM 3PEHUs HAKOIUICHHOTO C TeX IIOp ONbITa, MOTYT OBITh CYHNIECTBEHHO COKpAICHBI |
YHUQUIPOBaHbI 0e3 ymep6a Al HaJe)KHOCTH M MOJHOTHI TOJTy4aeMbIX Pe3yJbTaToB, YTO OCOOCHHO
Ba)XHO, €CJIN YYECTh SKCIUTyaTaIl[MOHHBIC MTPOOJIEMBI, 3aTPyJHAIOIINE Ka9eCTBEHHOE U CBOCBPEMEHHOE
NPOBEICHHUE HCIIBITAHHUH.

Takum 00pa3oM, aKTyaJIbHOCTh HACTOSIIECH PabOTHI BBI3BaHA HEOOXOAMMOCTBIO MaKCHMajbHOTO
COKpaIIeHUs TPYAOEMKOCTH HCIIBITAaHWH M 00paOOTKM 3KCHEPHMEHTAIBHBIX JaHHBIX C COXPaHEHHEM
IIPH 3TOM IIPEACTaBUTEIBHOCTH U TOYHOCTH KOHEUHBIX PE3yJIbTATOB (IPHIIOKEHHE A).

2 HASHAYEHHME 25U

OKcIpecc-UCIBITaHU TypOMH TIPOBOAATCS s OOeCmeueHHs TIPaMOTHOM M 3KOHOMHUYHOM
HKCIUTyaTalllH B LIENIAX MTOMYYCHHUS TaHHBIX, HEOOXOAUMBIX IIPH OLIEHKE CIIEeIYIONTNX (GaKTOpOB:

— TEKYIIIEero U3MEHEHUs 0011ei PKOHOMUYIHOCTH;

— COCTOSIHUS OT/AETBHBIX 3JIEMEHTOB U CBOCBPEMEHHOTO BBIIBICHHS J€(PEKTOB;

— Ka4yecTBa PeMOHTA (PEKOHCTPYKIUH) TYpOHHBI WIIH €€ JJIEMEHTOB.

Amnanu3 pe3ynsTaToB OV 1M03BOIUT 0OOCHOBAHHO CYIUTH O TOM, CIEAYeT JIU OCTAHOBUTH TypOUHY
(mH, ecii 3TO BO3MOJKHO, OTKJIIOYUTH OTIEIBHBIC JIEMEHThI YCTAaHOBKU) [UIS PEBU3UU U YCTPAHEHUS
nedexkrtoB M ocraBuTh ee B pabore g0 Ombkaiimiero pemoHTa. [IpM NpUHATHM pemieHus
COTIOCTABIIAIOTCS BO3MOXKHBIE 3aTpaThl Ha OCTAHOB, IIPOBEJICHHE BOCCTAHOBHUTENBHBIX pabdoT,
HEOOTIYCK DJICKTPHUUECKOW (TEIUIOBOH) OSHEPruM M Jpyrue ¢ TOTepsMH, O0OyCIOBICHHBIMHU
IKCIUTyaTanyeil 000py10BaHuUs ¢ HOHIKEHHON SKOHOMHYHOCTBIO.

OKcIpec-UCIBITaHus MIPOBOATCS CHIIaMHU IepCOHaNa IeXOB (TPYII) HajJaJkd B COOTBETCTBHH C
MPOTPaMMOii, yTBEPKACHHOH TEXHUYECKUM PYKOBOIUTEIEM MIEKTPOCTAHIIHH.

[lepuoanunocts DU MEXIy PeMOHTaMH CTPOTO HE PETIaMEHTHPYETCA M BO MHOTOM 3aBHUCHT OT
COCTOsIHUSI TypOoarperara, ero HapaOOTKH, YPOBHS OKCIUIyaTalldH, KadecTBa IPOBENEHHS ITyCKO-



OCTaHOBOYHBIX OIEpalMi M JIPYTHX OOCTOATENBCTB (HANpHUMep, BHEOUEPETHOE HCIBITAaHHE CIIEIyeT
MPOBECTH IOCJIE HEYIAaYHOTO ITycKa C HapyIIeHHeM TpeOOBaHUI MHCTPYKIMH, aBAPUHHBIM CHIDKCHUEM
napaMeTpoB mapa u T.4.). OfHaKo B CPEAHEM TaKHE HCIBITAaHHUS PEKOMEHIYETCS! IPOBOJHUTEH Kaskble
TpHU-YETHIpE MecsIa.

3 OCHOBHBIE [TPUHIMIIBIL, ITOJIOKEHHBIE B OCHOBY 23U

BBuxy Toro, uto B ocHOBy DU mMOJIOKEH MPUHIMII CPAaBHUTEIBHOW OLCHKH H3MEHSIOIIUXCS
mokasareneil paboTel 000OpyIOBaHUS, U pEIIeHHs 3a7ad, NPUBEACHHBIX B pa3zene 2 HaCTOSIINX
MeToauyeckux yka3aHHMH, HE CJEIyeT IMPOBOIUTH I'POMO3IKHX MO OOBEMY M JOPOTOCTOSIIIUX TaK
Ha3bIBaGMBIX  OaJaHCOBBIX  HCHBITAHUI  TypOOYCTaHOBKHM €  BBICOKOTOYHBIM  HM3MEPEHHEM
MHOT'OYHCJICHHBIX PAcXOJOB Tapa M BOABI M TOCIEIYIOUINM pacueToM aOCONIOTHBIX MOKa3aTenei
SKOHOMHYHOCTH — YAENBHBIX pacxomoB Tema (mapa). IlosToMy B KaduecTBe OCHOBHOTO KPHUTEPHUS
M3MEHEHUs O0Iell KOHOMHYHOCTH TypOoarperaTra BMECTO BeChbMa TPYAOSMKHX B OMNpEICICHUU
YIENBHBIX pacxXoJoB Temja (Tapa) HpUHUMAETCS 3JIEKTPUYECKas MOIIHOCTh, JOCTaTOYHO TOYHOE
U3MEpeHHe KOTOPOi He IpeAcTaBiseT 0oJbIIoro Tpyzaa. IIpu 3ToM cpaBHHMBAIOTCS 3aBHCUMOCTH ITOH
MOIITHOCTH HE OT pacxoja CBEXEro Iapa Ha KOHJCHCAIHOHHOM pEeXHUMeE, KaK 3TO OOBIYHO
MPaKTUKYeTCs, a OT [aBICHUS B KOHTPOJBHON CTYHNEHH TypOWHBI TNPH OTKIIOUEHHOH CcHCTeMe
pereHeparyy (3TO MO3BOJAET UCKIIOUUTH BIMSHUE PEKHMOB M IOKazaTeneil paboThl pereHepaTUBHBIX
mojorpeBaTeNieil Ha pacHoloKEHHE M XapakTep MPOTEKaHUS YKa3aHHOW 3aBHCHUMOCTH W,
CIIeZIOBAaTEeNIbHO, aeT BO3MOXHOCTH IIPOBECTH KOPPEKTHBIM aHalM3 CpPaBHHUBACMBIX PE3YJITaTOB
nocaenyromux OW). Eciu ydecTs 0fHO3HAYHYIO JIMHEHHYIO 3aBHCHMOCTH JAaBJICHHS B KOHTPOJBHOM
CTYIEHH OT pacxojia CBEXEro mapa, a Takke BO3MOXXHOCTh JOCTATOYHO TOYHOTO €TO OIpEIeIICHUS,
TaKOM MpHEM IO3BOJIIET OTKA3aThCSA OT OPraHU3aLMHU TPYJOEMKOT0 U3MEPEHHs pacxoia CBEXEro mnapa
C BBICOKOM TOYHOCTBIO 0€3 YBEJIMYEHHs MOTPEIIHOCTH KOHEYHOTO pe3yibTaTa (ciexyeT OTMETHTh, YTO
IpY TIIATEIFHOM IPOBEACHUH HCIBITAHUH C OJHUMHM M TEeMH >K€, M3MEPHTEIbHBIMU MPUOOpaMu U
coOMI0ICHNN TPeOOBAaHUH HACTOAIMNX MeTOIMUECKUX yKa3aHUH Ha/le)KHOCTh U TOYHOCTH ITOJTyYCHHBIX
pe3ynbTaToB OydeT JOCTaTOYHO BEJIMKA W MOXET JaXe IMPEeBBICUTh TOYHOCTH 'OaslaHCOBBIX"
UCIIBITAHUH, TOCTHTast ypOBHA KBaIpaTHYHOH HorpenHocTy nopsaka +0,4%).

Taxum 06pa3zoM, 00 M3MEHEHHH 00IIeil SKOHOMUYHOCTH TypOoarperara MOXKHO OyJeT CyAWTb IO
pe3ynbTataM CpaBHEHHsS 3aBUCHMOCTEH 3JIEKTPHYECKOH MOIIHOCTH OT JaBJICHUS B KOHTPOJBbHOH
CTYIICHH, TTOJIyYCHHBIM B PE3YJIbTATe MOCIEA0BATENHHO MTPOBEICHHBIX DI,

Yro KacaeTcsi aHaJIM3a COCTOSIHHSI OTIENBHBIX 3JIEMEHTOB TypOoarperatra, TO €ro OCHOBHBIMH
KPUTEPHUSIMH SBISIOTCS CIICTYIONINE:

— JAJA cOO0CTBeHHO TYpOMHBI: BHYyTpeHHHUH oTHOocutenbHBIH KIIJ[ mummuapos, paboraromux B
30HE MEePerpeToro mapa; JuarpaMma napopacipeaesieHus; JaBJIeHNe 110 CTYTICHIM;

— JIJISl KOH/IEHCATOPA: BaKyyM M TEMIIEPATYPHBIH HArop MpU OJMHAKOBBIX I'PAHUYHBIX YCIOBHUIX
(pacxom u Temmeparypa LUPKYJIALMOHHOW BOABI HA BXOJE, pacxoi OTpabOTaBIIETO Mapa);
NepeoXIIaXICHIEe KOHICHCATa; HarpeB LUPKYJILIMOHHOMN BOIBI; THAPABINIECKOE CONPOTHBIICHUE;

— VISl pereHepaTHUBHBIX U CeTeBBIX MOJOTrpeBaTelieil: TeMIlepaTypa HarpeBaeMoi BOIBI Ha
BBIXOJI, TEMIICpaTypHBIH Hamop, MOTEPH JAaBICHHS B MApONPOBOAE OTOOpa, MepeoxIIaKICHUE
KOHJIeHCaTa IPEIoIIero mnapa.

4 YCJIOBUs, OBECIIEYUUBAIOINUE HAJTEXKKHOCTD
PE3YJIBTATOB 91 1 UX COITIOCTABUMOCTbD

Kak ymomunamoch B paszmene 3, ans oOecriedeHUss MaKCUMalIbHOW HAIEKHOCTH M TOYHOCTH
PpE3yiibTaTOB, 4 3HAYUT, U NPABUJIIBHOCTU BBIBOAOB IPU MPOBEACHHUU IMOCICAOBATCIBHBIX HUCITBITAHUH
HCO6XOI[I/IMO BBITIOJIHUATD PAL yCHOBHﬁ, OCHOBHBIC U3 KOTOPBIX CICAYIOIIHC.

4.1 UneHTUYHOCTD TEIJIOBOM cXeMbl U Pe:KUMHBIX (pakTOpPOB

Bo Bpems Ka)XI0ro MCHBITAHUS JOJDKHBI OBITh HAJEXKHO OTKIIFOUCHBI BCE OTOOPHI Iapa OT TypOUHEI
Ha COOCTBEHHBIC HYXIBI U J1€a3paTop, 3aKPHITHl IpPEHaXKHbIE W IPOJYBOYHBIC JIMHUH, TPYOOIIPOBOMBI
CBSI3M C JIpYTUMH YCTAHOBKaMHM, TpyOOIIPOBOABI IOJNUTKH, BIPHICK OXJAXIAIOMEH BOABI B
MIPOMEXYTOYHBIH IIEPETPeB U T.1.

[Ipn npoBeeHNH ONBITOB C BKIIOUEHHOH pEreHepalneil ciiexyeT coOIoIaTh paBeHCTBO PacXo/10B
CBEJKETO Iapa U NUTATeIbHOW BoIbI uepe3 TpyOHsle myuku [1B/l. bospmioe BHUMaHKe TIpH MTPOBEICHUH
OIIBITOB HEOOXOAMMO YIENATh MOJ/ICPKAHMI0O MHUHMMAQJIBHBIX OTKJIOHEHHH MapaMeTpoB Iapa oOT



HOMHMHAQIBHBIX M CPEIHHUX 3HaueHMH 3a onbIT (cM. paszzen 6.1). J{is moBbIIeHNS TOYHOCTH KOHEYHBIX
PE3yNBTAaTOB CIIEyeT CTPOro coOoaaTh TpeOOBaHMA K MUHUMAJIBHON JUIMTENBHOCTH KaXXJIOTO OIIBITA
(40 MuH cTaOWIBHOTO peXKMMa — CM. pasfen 6.2) U paBHOH HPOTOIDKUTEIBHOCTH KaXIOTO PEXHMa
IIPH [TOCIIEAYIONINX UCTIBITAHUSX B LEISIX YMEHBIICHUS PACXOKACHHS 3HAYCHUH CITy4aifHbIX OIINOOK.

4.2 NeHTHYHOCTh CXeMbI u:;MepeHnﬁ H MPUMEHAECMbIX l'IpPIﬁOpOB

Cxema u3mepenuii npu DU 1omKHA MPOEKTUPOBATHCA TaKUM 00pa3oM, YTOOBI MapaMeTphl mapa u
BOJIBI M3MEPSUTUCH B OJHUX M T€X K€ MECTaX C IIOMOINBIO OJMHAKOBBIX NMPHOOPOB, MOBEPEHHBIX 0 U
MOCJIE KaXJIOTO UCTIBITAaHUS.

B coctraBe THNOBOTO MEpedyHS HAXOIATCA CIEAYIOIIHE NPUMEHSIEMbIE IPU HCIBITAHUH TOYKH
U3MEPEHUS:

— JaBJIeHHs: T1apa JI0 U II0CJIe CTONOPHOTO KJallaHa, 3a PeryJupyoIMy KIallaHaMH, B Kamepax
perynupymonei cTyneHd, oTOOpOB M IEpea COOTBETCTBYIOIIMMH MOIOTPEBATESIMHU, 32 IIIHHAPAMHA
BBICOKOTO ¥ CPE/IHETO JIaBJICHUS, TIepe]] IUIMHAPOM CPEIHETO NaBJCHUs (TPH MOCIEAHUX B OCHOBHOM
UL TypOWH C IIPOMIICPETpeBOM), Iapa Iepell CYKaoUMMH pacXxOJAOMEPHBIMH YCTPOMCTBaMHu,
0TpaboTaBIIero napa;

— TeMIepaTyphbl: Iapa nepeq CTOMOPHBIM KIANMaHOM, 3a ILIIMHIPAMU BBICOKOTO M CPEIHEro
JABJICHUS, Tepel LIIMHIPOM CpPEAHEro MAaBieHUS (TPU IOCIETHUX B OCHOBHOM JUII TypOMH C
MPOMIIEPETPEBOM), B KaMepe U MapoIpoBoiaX MPOU3BOACTBEHHOTO 0TOOpAa; OCHOBHOIO KOHJCHCATa U
MUTATENFHON BOJBI 10 M TIOCJIE KaXIOTO MOJOTPEBATENS U 32 0OBOAHBIMU JTMHUSAMM; IUPKYIALIHOHHON
BOJIBI JIO M TIOCJIE KOHAEHCATOpa; CETeBOM BOJBI IO M IMOCIE MOJOTpeBaTeeli; KOHACHCATa TPEIOIETro
mapa BCex IojiorpeBareneil (KeaaTeiabHo);

— 3JIEKTPHYeCKOii MOLHOCTH Ha 3a)KUMax I'eHepaTopa;

— PpAacxoJ0B: CBEXKEro Iapa M NMUTATENbHOW BOJBI, Mapa oTOOpa Ha MPOM3BOJCTBO, OCHOBHOI'O
KOHJICHCATa CETEBOU BOJIBI;

— MeXaHHYeCKHX BeJMYHH: TTOJIOKEHHS IITOKOB CEPBOMOTOPA U PETYIMPYIONINX KIIAaHOB, YIJia
MOBOPOTA KyJIa4KOBOTO BaJla.

IIpumensieMble NPHUGOPHI:

JlaBaenue cpeabl u3Mepsiercs ¢ nomouibio maHomerpoB MTHU knacca 0,5; BakyyMm B KOHIEHCATOPE
JKEJIATeIbHO M3MEPATh PTYTHBIMH BaKyyMMETpaMHy JIHOO BaKyyMMETpaMH aOCOJIIOTHOTO JIABJICHHS B
KOMIUIEKTE ¢ peructpupyronmmu npudopamu tana KCY wnm nudpoBeIMH yCTpOHCTBaMH. Y UNTHIBAs
cnemuduky DM (cMm. pazgen 3), ocoboe BHHMaHHE CIEIyeT YACINTh MaKCHUMAaJIbHO HAIEKHOMY
M3MEPEHUIO IaBJICHHS B KOHTPOJBHBIX CTYNEHAX TypOWHBI (TaKk Kak IIOCIECJHHE BBIOMPAIOTCS, Kak
TNPaBUJIO, B 30HE MAIbIX JABICHH, HE NPEBBINAONMX 3—4 Krc/cM’, NpH BBHIGOPE M yCTAHOBKE
MaHOMETPOB WJIM MAaHOBAaKyyMMETPOB HEOOXOJUMO 00€CTIeunTh MUHUMAJIbHBIC 3HAYCHUS MTOMIPABOK IO
MPOTOKOJIAM TOBEPKHM W Ha BBICOTY IPUCOEIMHEHMS, a €Il JIydIlle CBECTH IOCIEIHIOI K HYIIO).
ATMocdepHOe 1aBlICHHE U3MEPSIETCs ¢ TIOMOILBIO PTYTHOTO OapoMeTpa Inbo aHepounaa.

TeMnepaTypa cpeabl u3MepseTcs B OCHOBHOM TepMoripeoopazosatemsiMu XK (XA) B koMIUIeKTe ¢
noreHnuomerpamu KCII(IIII) nnun tepmomerpamu compotusieHus ¢ Moctamu KCM, Temmepatypy
UPKYISAIMOHHON M CeTeBOH BOJBI YacTO NPEANOYTHTENbHEE M3MEPSTh Ja0OpaTOPHBIMU PTYTHBIMHU
TepMomeTpaMu ¢ neHoi nenenus 0,1°C.

Crnemyer OTMETUTb, YTO KOJIMYECTBO HE3aBUCHUMBIX M3MEPEHHUI JaBJICHHS U TEMIIEpaTyphl apa 10 |
mocjie IIMHAPOB, paboTalomMX B 30HE IEPErpeToro Imapa, MODKHO OO0eclednTh HaIeKHOe
onpenenenue ux BHyTpeHHero KIIJl (tak, B yactHocTH, o TypOuHe K-300-240 HE0OXOOMMO HMETh,
KaK MHHUMYM, TI0 JB€ TOYKH U3MEPEHHs TeMIepaTyphl U AaBICHUS CBexero napa u napa nepen LIC/,
a TarKe IO JIBe TOUKHU U3MEPEHHsI IaBJICHHUS U TI0 YeThipe — Temnepatypsl napa nocie [IBJ] u LIC).

DJeKTpUYecKasi MOIIHOCTH H3MEPSIETCS C IOMOLIBIO CIEHHAIbHO COOpaHHOW CXEMBI IBYX
BaTTMeTpoB Kiacca 0,5 (0,2), mprcoeAMHEHHbIX MapaJlIeTbHO CUCTYMKAM JIEKTPOSHEPTUH,

Pacxon mapa u BoOABI U3MeEpsETCsS IITATHBIMH PAacXoAoMepaMH, MOBEPEHHBIMH 10 U mocie DU.
TOYHOCTP TaKMX H3MEpPEHHH BIIOJHE JOCTATOYHA, TaK Kak pacxox mpu OV HeoOXoauM JHIIb IS
BCIIOMOTATEIBHBIX LieNel (Hampumep, AIs MHHUMH3AIMU PAcXOXIEHHH pacxoJ0B CBEXKEro mapa u
MUTaTENFHON BOJBI, OIPEAEICHUS TeIUIOBON HArpy3KH MO0 peBaTeieit U T.1.).

5 IPOI'PAMMA 22U

HOCKOJ’ILKy OCHOBHOC BJIMIHHC Ha H3MCHCHHC JSKOHOMHYHOCTH Typ6OYCTaHOBKI/I OKa3bIBaAcT
COCTOSAHHE HpOTOqHOfI qacTu Typ6I/IHLI, B Ka4Y€CTBE€ OCHOBHOI'O pa3acjiia NporpaMmbl H606XOI[I/IMO



MpelyCMOTPETh NPOBEACHUE OIBITOB Ha KOHACHCAMOHHOM PEXHUME C IOJHOCTBIO OTKIIOYEHHON
CUCTEMOW pereHepanuy, YTO MCKIIOYAeT BIMSHHE OTAEIbHBIX JJIEMEHTOB TEIUIOBOM CXEMBI U
PEXUMHBIX YCJIOBHIA Ha ypOBEHb SKOHOMUYHOCTH M, CJIEIOBATENBbHO, MO3BOJISIET BBIIBUTH BIIUSHHE
T COOCTBEHHO TYpOWHEBI. JIeHCTBUTENBHO, NPH HATUYMH B KaXIOM H3 MOCIEIOBaTEIHFHO
MPOBEJICHHBIX HCIBITAHUH C MOJHOCTHIO BKJIIOUYEHHOM pereHepauueil pas3MyHbIX M0 3HAYEHUIO
PACXOXKACHUI MEXKIy pacxoJaMH CBEXEro Iapa W THTaTeIbHOH BOABI W (WIHM) MO KaKUM-THOO
NpUYHHAM ToKa3aTeneld paboThl OTACTBHBIX PEreHepaTHBHBIX MOJOTPEBaTeNei OyleT OTCYTCTBOBATh
BO3MOYKHOCTh KOPPEKTHOTO COIOCTABIICHHS PE3YJBTATOB UCIBITAHUA MEXKTYy COOOH M OIHO3HAYHOTO
oTIpeNieNIeHNs] I3MCHEHUSI MOIITHOCTH, 00YCIIOBICHHOTO JIHIIh COCTOSHUEM IPOTOYHON YacTH (M3HOCOM
VIDIOTHEHUH, 3aHOCOM, TTOBPEXKICHUSAMHE U T.]I.) M KOHICHCATOPA.

Takum obpazom, nepBasi cepust U TypOuH M000TO THUMA MPEANoNaraeT MPoBeACHUE 5-6 ONBITOB
Ha KOHJCHCAIIMOHHOM DEXHUME C OTKIIOUueHHOUW cuctemort pereneparuu (IIBJI, neaspatop u nBa
nocieqaux [TH/) B nuamazoHe SJEKTPHUYCCKUX HArpy3okK OT 25% HOMHMHANBHOW 10 MaKCHMyMa,
JIOITyCKAaeMOT0 MHCTPYKIMEH 110 3KCIUTyaTaIliH.

Bropas cepust DU cocTouT Takxke U3 5-6 ONbITOB HA KOHJIEHCALMOHHOM PEXUME B aHAIOTMYHOM
Jlyana3oHe Harpy3oK, HO MpH NPOEKTHOM TerioBoi cxeme. Llenb BBIMOJHEHUS NAHHOW cepuu —
CpaBHCHHWE 3HAYCHHUH OJIICKTPUYECKOH MOITHOCTH (B TOM YHCIE MaKCHMAIBHO JOCTHTHYTOH) B
nocyienoBarenabHblx O ¢ aHalM30M M3MEHEHUs IOoKas3aTellel pereHepaTUBHBIX MOJOrpeBareiel u
KOHJEHCATOpA.

Tperbst cepusi DU mpoBOAUTCS NUINL Ui TypOMH C peryaupyeMbIMH oTOopamu mapa. llemb
OTIBITOB — CPaBHEHHE XapaKTEPUCTHK TypOoarperara M €ro 3JIEMEHTOB IPH PAaCXOJAe CBEXKEro Imapa,
MPEBBIIAIONIEM MaKCHMAaJIbHO JOMYCTUMBIH Ha KOHJCHCAIMOHHBIX PEXKUMaX, a TaKKe OIpeleiIeHUe
MoKaszarenell SKOHOMHYHOCTH CETEBBIX IOJOrpeBaTeleil NMpH NPOeKTHOH TerioBoil cxeme. Cepus
COCTOHUT M3 3 ONBITOB U BKJIIOYAET OPHCHTUPOBOYHO CIICIYIOIIIE PEKIMBIL:

Typounwi ¢ pezyrupyemvim omoopom na mennogpurayuio

IIpoBoxsaTcs 3 ombiTa IpU pacXxodax CBEXKEro mapa MakcuMmanbHoM, 90%-HoM u 80%-HOM C
MUHHAMAJIbHBIM OTKPBITHEM IOBOPOTHBIX auadparm UHJ (s TypOun ¢ nByms Beixomamu T-otOopa,
Hanpumep T-100-130, BkIOYEHBI 00a CETEBHIX IOAOTPEBATENS W, BO3MOXKHO, BCTPOCHHBIC IYYKH
KOHJICHCATOpa).

Typounwi ¢ pezyrupyemvimu omoopamu Ha menioQuKkayuio u nPou3e00cmeo

IIpoBoxsaTcss 3 ombiTa IpU pacxofax CBEXKEro mapa MakcuMmanbHoM, 90%-HoM u 80%-HOM C
BKJIIOUCHHBIMH PEryJIHPYEeMbIMUA OTOOpaMH M MUHUMAaJIbHBIM OTKPBITHEM MOBOPOTHBIX auadparm YH/]
(xak W B WpenbIAyIIEM Clydae, sl TypOWH ¢ IBYMs BbIXomamH T-oTOopa BKIIIOUEHBI 00a CETEBBIX
MOJIOTpeBaTeNsl M, BO3MOXKHO, BCTPOCHHBIE IYYKH KOHJEHCATOpa). 3HAUCHHS IIPOHM3BOCTBEHHOTO
0TOOpAa MPH 3TOM BBIOMPAIOTCS C YIETOM NPOIyCcKHOM criocobHocTr UC/I.

6 IOPAJOK 1 YCJIOBUA NPOBEAEHUA NCIIBITAHUA
6.1 CTaOMIBHOCTD pesKUMa

OT CTaOMIBHOCTH TPOTEKAHUs PEXHMa B KaXKJOM OIBITE 3aBHCUT HAJECKHOCTh M TOYHOCTB
MOJTy4aeMbIX pe3yibTaToB. [l obecniedeHust cTaOMIbHOCTH PEKOMEHIYETCSl COONIONATh CleIyIoIne
OCHOBHBIE yCIIOBHSI:

— Ka)KIbIA OIBIT MPOBOJUTCS NMPH HEU3MEHHOM IIOJIOKCHUHM OPTaHOB IapOpacIpeAeiIeHHs, YTo
obecrieunBaeTcs MOCTAHOBKOW ITOCIETHAX HAa OTPAaHWYMTE]Ih MOLIHOCTH WM CHEIHalbHBINA yrop. B
HEKOTOPBIX CIIy4asX, 3aBHCSIIMX OT KOHKPETHBIX YCIOBHH pabOTBl CHCTEMBI peryJIupOBaHus,
CTaOMIBHOCTH YacTOTHI CETH, BHJAa TOIUIMBA M T.d., HCOOXOAWMOCTh YKa3aHHBIX JIOTIOJHUTEIBHBIX
MEpOTIPHUATHH OTIIA/IACT;

— He NPOM3BOAATCS KaKnue-mnOo MepeKIoYeHHs B TEIUIOBOH cXeMe (3a HCKIII0YEHHUEM, pasyMeeTcs,
aBapHHHBIX), KOTOPbIE MOT'YT NOBJIMATH HA 3HAYCHUsS! (PUKCHPYEMBIX BO BpeMsl OIbBITA MOKa3aTeleH H
apameTpoB;

— OTKITIOYaeTCs perynsaTop "mo ceds";

— He JIOIyCKAaeTCs pa3HMIIa PAcX0I0B CBEXKETO Mapa 1 NUTaTeNIbHOI B! Oosee ueM Ha 10%;

— He HapyIIaroTCs Mpeeibl JOMYCTUMbIX OTKJIOHEHUH napaMeTpoB napa (Tabnuma 1).



Tab6muma 1

MakcumainbHO JOIyCTUMOE MakcumainbHO TOIyCTHMOE
[Mapamerp OTKJIOHEHHE CPETHETO 3HAYCHUS OTKJIOHEHHE OT CPEIHETO
0T HOMHHAJILHOTO 3HAUYCHUS 38 OIIBIT
JlaBnenue cBexero napa, % +3 +2
Bakyym B KOHJI€HCAaTOpE, MM PT.CT - +2
TeMmneparypa cBexero napa u napa +8 +6
npomreperpesa, °C

6.2 IINTEeJIBLHOCTD ONBITA U YACTOTA 3aNMCH MOKA3AHUI

HopMmanbHasi UTUTENBHOCTH OIBITa COCTaBisieT mopsigka 40 MHH YCTaHOBHBLIETOCS pEXHMa
TypOoarperara.

3amucy B KypHaJlax HaOJFOJICHUH OCYIIIECTBIISIOTCSI OHOBPEMEHHO KaX/IbIe 5 MUH, SJICKTPHYECKOH
MoOIIHOCTH — 2 MuH. YacToTa (ukcanyy MoKa3aHUH aBTOMATHYCCKUMHU MPUOOpaMH COCTaBIsieT 2—3
MHH.

6.3 KoHTpo.Jb X012 onbITa

3aJ0rOM BBICOKOTO KayecTBa MCIBITAHUS SIBIISIETCS] OCTOSIHHBIN KOHTPOJIb peXnMa TypOoarperara
U €T0 3JIEMEHTOB, a TAKXKE HaJIeKHOCTH pabOThl CXEMBI H3MEPEHHUH.

OmnepaTHBHBIN KOHTPOJIb TAKOT'O POJA OCYIIECTBISIETCS. BO BPEMs OIIBITA 10 MTOKAa3aHUSIM MpHUOOpOB
C HCIIOJIb30BAaHUEM CIICAYIONINX KPUTEPHEB, OCHOBAHHBIX Ha COIOCTABICHHH MEXIY COOOH OCHOBHBIX
IapaMeTpoB U ITOKazaTesield paboThl OTACNBHBIX 3JIEMEHTOB:

— MHUHHMAaJIBHOHM Pa3HUIIBI PACXO/I0B CBEKETO Iapa M MUTATEIbHON BOJBI;

— TIOCTOSIHCTBA ITapaMETPOB CBEXKET0 I1apa;

— HEN3MEHHOCTH CTEIIEHH OTKPHITHS NTAPOBITYCKHBIX OPTaHOB TYPOHUHBI.

BaxHBIM KpuTEepueM XoJa OIbITa SBISACTCA TaKKe JIOTMYECKass YBSI3Ka MEXTy Co00H H ¢
HOPMAaTHBHBIMH WM PACUCTHBIMHU JTAHHBIMHU CJICTYIOIINX ITapaMETPOB IUKIIA!

— JIaBJICHWS Mapa A0 W IMOCJIE CTONOPHBIX KIJIAIAHOB M 33 OTKPBITBIMH PEryIHPYIOIINMHA
KJIallaHaAMH;

— JIaBJICHWS THapa 3a 3aKPBITBIMH DPETYJIUPYIOIIMMH KJanaHaMHd M B KaMepe peryiupyroniei
CTYTICHH;

— JaBJICHHMS T1apa 110 JIMHUK Ipoliecca paclInpeHus;

— JaBJIEHHMS ITapa B KaMepax 0TOOPOB M MepeJl COOTBETCTBYIOLINMHE MOJO0TPEBATEIISIMY;

— TEMIIepaTyphl 110 X0y Napa, KOHICHCATa, MUTATeIbHOM 1 ceTeBOH BO/BI (0COOCHHO 110 M MOCIe
BPE3KH TPYOOINPOBOJOB 00BO/IA ITOIOTPEBATENCH IO BOAE).

Bo Bpems ucnislTaHus €ro pyKOBOAUTEb BEAET JHEBHUK, B KOTOPOM (PUKCHPYIOTCS BpeMs Hadaja 1
KOHIIa Ka)KJIOTO OIIbITa, €r0 OCOOCHHOCTH W OCHOBHBIE XapaKTEPHBIC YEpTbl, B YACTHOCTH OOIIHE
MOKA3aTeNnd peXUMa (MOIIHOCTb, PAacXObl, COCTOSHHE OTIEIBHBIX 3JIEMEHTOB CXEMBI, IOJIOXKEHHE
apMarypsl, 0apoMeTpHIecKOe IABICHNE U T.1.).

7 OBPABOTKA PE3YJIbTATOB 1 UX AHAJIN3

3a OCHOBY IIpH OLIEHKE COCTOSHHSA 00OPYAOBaHMS IPUHIMAIOTCS CPEIHUE U3 U3MEPEHHBIX BO BPeMsI
OTIBITOB IIAPaMETPOB U BEJIMYMH IOCIIE BBEICHUS BCEX HEOOXOIMMBIX MONPaBokK [2]. 11 BO3MOXKHOCTH
MOCJIEIYIOIEr0 CPaBHEHHS PE3YNIbTaTOB HCIBITAHUA MEXIY COOOH OHHM NMPHUBOAATCS K OIMHAKOBBIM
napamMeTpaM ¥ HOMUHAJIBHBIM YCJIOBHUSIM C ITOMOINBIO MTOTIPABOYHBIX KPUBBIX 3aBOJIAa-U3TOTOBUTEIIS HIIH
KPHUBBIX COACP)KAIIMXCA B THUIOBBIX XapakTepHCTHUKaX. [y ompeaeneHus] HHTANBIUI mapa u
nocneaytoniero pacuera BHyTpeHHuUX KIIJ] ucmomnp3yrorcst /-S-auarpaMma i BOJSHOTO Mapa
Tabmmue [1].

7.1 XapakTepuMCcTHKH CMCTeMbI IapopacipeaeaeHus

Taxnmu XapaKTCPpUCTUKAMU MPHUHATO HA3bIBATb 3aBUCUMOCTH I[aBJ'ICHI/Iﬁ Iapa 3a peryjampyromnumMmu
KJIallaHaMU U B KaMe€pe perym/lpy}omeﬁ CTYIICHU, a TAKIKEC IMOAbEMA HITOKOB CEPBOMOTOPA U KJIAIIAHOB
u (I/IJ'II/I) MOBOPOTA KYJIAYKOBOT'O BaJia OT pacxoda CBEKETO Iapa (,I[aBJ'IeHI/Iﬂ B KOHTpOJ'ILHOﬁ CTyHCHI/I).

I[J'ISI MOCTPOCHHUSA TaKHUX 3aBHCUMOCTEH 3HAUYCHUSI JAABJICHUA NEPCCUUTHLIBAIOTCA HA HOMHWHAJIBHOC
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Pucynok 1 - XapakTepucTHKH cCMCTeMbI IapopacnpeaeieHus

— COOTBETCTBUC OYCPCAHOCTHU OTKPBITUA PEryJIHMPYIOIHNX KIIAIIaHOB SaBO,I[CKOﬁ AuarpaMmme Wimn



JaHHBIM HCIBITAHWM OJHOTUIHBIX TYpOMH (IpH aHanmn3e IPaBHIBHOCTH HACTPOWKH CHCTEMEI
HapopacIpesieNieHns] ClieAyeT UMETh B BUAY, YTO OoJiee II0JIOTO€ NMPOTEKaHWE JIMHWU JABICHHS 32
KaKUM-TH0O KJIAIlaHOM TIPH MOCJIEAYIONIEM HCIBITAHMM MOXET OBITh BBI3BAHO H3HOCOM  COILI
COOTBETCTBYIOILIETO CETMEHTa, a 0oJiee KPyToe — YMEHBIICHUEM MX CEUYCHUs], HallpUMEp BCIEICTBHE
3aBAJIBIIOBKH; MaBJIEHHE 3a 3aKPHITHIM KIIAIIAaHOM JIOJDKHO pPaBHATHCSA JIABJICHUIO B  KaMmepe
peryupyonieli CTyleHH);

— 3aBHUCHMOCTH IIOJb€Ma INTOKAa CEpBOMOTOpA (IIOBOPOTAa KyJIAaYKOBOTO Baja), IPOTEKAIOIIas
IUIaBHO, 0€3 M3JIOMOB M IUIONIAJOK (HAJIW4Me TIIOCICOHMX YKa3blBaeT HA HapylleHHe (QOpMBI
CTaTHYECKOH XapaKTEPUCTHKN).

7.2 3aBMCHMMOCTH AaBJICHMI Mapa Mo CTYNeHsIM OT AaBJIeHHUS
B KOHTPOJIbHOI CTYNeHU

JlaHHBIE 3aBUCHMOCTH, MCIOJIb3yEeMbIC UISI OLEHKHM BO3MOXKHBIX M3MEHCHHI B IPOTOYHOW YacTH
TYpOMHBI, aHAIM3UPYIOTCS B OCHOBHOM II0 PE3yJbTaTaM OIBITOB C OTKJIIOYCHHON pereHepanuei. OTi
3aBUCHMOCTH MOXXHO TaK)Ke€ CPaBHMBATh M II0 pe3yJbTaTaM OIBITOB C BKIIOUEHHOH pereHeparye,
OJTHaKO BBHY TOTO, YTO B 3TOM CJIydae OIBITHbIC 3HAUCHHUS JIOJDKHBI OBITh CKOPPEKTUPOBAHBI C YUETOM
BO3MO)KHOTO HECOOTBETCTBHSI PAacXOJ0B CBEXKEro Ilapa M IUTATEIbHOHW BOJBI M XapaKTEPHCTHK
pereHepaTHBHBIX MOJOTrpeBaTeNe MO KakKAOMY W3 HCIIBITAHWM, JAHHBIC OIBITOB 3TOH CEpHUU UL
aHaJIM3a COCTOSHUS IPOTOYHOM YaCTH NMPAKTUYCCKH HE MCIIOIb3YFOTCSL.

CpaBHHBaeMble 3HAYEHHS TaBJICHUS Ul TYpOWH C MPOMIIEPETPEBOM IOJDKHBI OBITH NPUBEICHBI K
HOMHHAJIBHOMY 3HAUEHHIO TEMIIEPaTyphl CBEXEro mapa (CTYIEHH 10 TpOMIIEperpeBa) U mapa mocie

npomneperpesa (crynenu LIC/ u LTH/) o popmymnam:

p]'lp = pO]'l (3)
-— Tl‘l}l]'l . (4)
pnp pon Ton >

(mpu monAepKAaHUK 3HAYCHUH TeMIEepaTypbl ONU3KMMH K HOMHUHAIIBHBIM 3THMH MOMPABKAMH MOYHO
npeHeOpeys).

Bonbuioe 3HaueHUe I HaACKHOCTH OLIGHKH PE3yJIbTATOB UCIBITAHUI MMEET BHIOOP KOHTPOJIBHOM
CTyNeHH (CM. pas3zien 3 HaCTOANX MeTonuyecKux ykazaHuii). Kak npaBuiio, B KauecTBE KOHTPOJIBHOM
BBIOMpAETCS CTYIICHb B 30HC HU3KHX JAaBJICHHH, TaK KakK, BO-NIEPBBIX, M3-32 OTCYTCTBHS 3aHOCA
NPOTOYHOI YaCTH B 3TOI 30HE U OTHOCHTEIBLHO OOJBLINX 3a30POB MPOXOAHBIC CCYCHHS ITHX CTYNCHEH
JOCTaTOYHO CTaOWIIbHBI BO BPEMEHHU H, BO-BTODBIX, IPU (PUKCAIIMU JaBJICHHUI B 3TOM CTYIICHH BO BpeMs
OIBITOB MOXKHO 0OeCHeYHTh OOJBLIYID TOYHOCTH OTCYETa MOKa3aHWi MaHomeTpa. [lpu mpoBeaeHUH
UCOIBITAaHUS.  OOBIYHO  (HKCHUPYIOTCS 3HAYCHHS [ABJICHUS MPAKTHYECKH BO BCEX Kamepax
pereHepaTHBHBIX OTOOPOB, a OKOHYATENBHBIA BHIOOD KOHTPOJBHOW CTYIICHH OCYLIECTBISACTCS JIMILb
Hocje THIATEeNFHOTO aHalu3a rpapHUYecKHX 3aBUCHMOCTSH JAaBJICHHS B OCTAJBHBIX CTYNCHAX OT
JABJICHUS. B CTYINCHSAX, KOTOPHIC MPEIIOaracTcsi HCIOJIb30BaTh B KaYeCTBE KOHTPOJBHBIX (Takue
3aBHCHMOCTH B COOTBETCTBUH ¢ (hopMynol Drorenss NpakTHYECCKH HPSIMOJIMHEHHBI U HAIPABICHEI B
Ha4yajo KOOpAMHAT).

B Tabnune 2 npeacraBieHbl CTYNEHH NPOTOYHOM YacTH TYpOUH OCHOBHBIX THIIOB, KOTOPHIC OOBIYHO
HCIOJB3YIOTCS B KAUYeCTBE KOHTPOJIBHBIX.

Tabmuua 2
Turn TypOUHEI Kamepa ot6opa, ucrnons3yemas B KauecTBe
KOHTPOJIbHOM CTYIEHU Ha MOI0TPEBATEIEe
K-160-130 ITH/I-5
K-200-130 ITH/I-3
K-300-240 JIM3 ITH/I-3
K-300-240 XTI'3 IMHI-4

T-100-130 MHA-1




|1T-60-130 | ITH/1-3

HpI/I aHaJIn3¢e rpa(I)I/I‘{CCKOFO MaTtepurajia pCKOMCHAYCTCA NPUHUMATL BO BHUMAHUC CJICAYIOIICC:

— COBIIAAICHNUC BBIMICTICPCYNCIICHHBIX 3aBHCUMOCTEH npu MIoCJCAOBATCIbHBIX HCIBITAHHUAX
CBUACTCIBLCTBYCT 00 OTCYTCTBUU CYHICCTBCHHBIX H3MCHCHUN MMPOXOAHBIX CeUcHUI HpOTO‘IHOﬁ qacCTu,

— Oomee KpPYTOC PpacroJIOKCHUC JIMHUI 110 OTHOIICHUIO K MOJYYCHHBIM 10 MPEAbIAYIIUM
HUCIBITAHUAM CBUIACTCILCTBYET O COJICBOM 3aHOCE 11060 O MECTHOM TMOBPECIKACHNNU COILIOBOI'O
arirapara,

— 0Ooee mosoroe IMPOTEKAaHUC JIMHAI YKa3bIBa€T Ha YBCJIUYCHUC 3a30pPOB (I/ICKJ'IIO‘laH BapUuaHT
CpaBHCHUS PE3YJIbTATOB 0 U IOCIC HpOMLIBKI/I).

7.3 Buytpennuii (orHocuTeabHblii) KIIJ{ uniunapos,
paéoTaomux B 30HE MEPErPeTOro mapa

3nauenus BHyTpeHHUX KIIJ] MUIMHAPOB pacCUMTHIBAIOTCS C MTOMOIIBIO OOIIENIPHHATHIX (GOPMYIT IO
pe3ynbTataM ONBITOB C BKJIIOYEHHOM M OTKJIIOUYEHHOH CHCTEMOW pereHepaluy, 4acTh KOTOPBIX
TPOBOJUTCS IIPH MOJHOM OTKPBITUU BCEX WJIM HECKOJIBKHUX TPYIII PETYIUPYIOIUX KianaHos [2], [9].

Kak moxazano B [9], Ha 3HaueHuwe BHyTpeHHero KIIJ[ mumuHmpa TypOWHBI BIUSIOT B OCHOBHOM
creytomye (paKkTOphl: XapaKTepPUCTHKA CUCTEMbI TapopacIpeieNicHns] (1aBJICHHE 32 PETYIUPYIONMH
KJIarlaHaM¥, IOTEPH P UX TOJHOM OTKPBITHH, 3HAYCHUSI IEPEKPBILI); TABJICHHUS 110 TPOTOYHOH YacTH;
COCTOSIHME JIOTIATOYHOTO armapara M MpOoTedKH depe3 HanOaHIaXHbIe W AuadparMeHHbIE YIUIOTHEHHS
1 pa3beMbl quadparM M muIMHAPoB. OIHAKO €CNM BIMSHHE ABYX HEPBBIX (PAaKTOPOB Ha M3MEHEHHE
3HaueHnst KIIJ[ B meprnony Mexmy MOCIIETOBATENbHBIMU HCIBITAHUSIMH MOXET OBITh, XOTSA OBl
MIPUOIM3NUTEIHHO, OIIEHEHO C TOMOINBIO [-S-AuarpaMMbl W PacUyeTHBIX AAHHBIX IO NPOTOYHOHM dacTH
(o m3menenuto otHomeHuss U/C,), TO criocoObl HEMOCPEACTBEHHOTO KOHTPOJIST BHYTPHIIMIMHAPOBBIX
MPOTEUYEK, K COXAJICHHIO, OTCYTCTBYIOT M 00 M3MEHEHHMH MX 3HAYCHUS NMPUXOMUTCS CYAUTDH JHIIb IO
pe3ynbTataM KOCBEHHBIX HM3MEPEHHH, B YacTHOCTH TEMIIEPATYphl 32 KOHTPOJHPYEMBIM OTCEKOM
TypOuHbl. Temneparypa mapa, NpOTEKAIOIIEro Yepe3 BHYTPEHHHE YIUIOTHEHHMS, CYIIECTBEHHO BBIIIE
TEeMITepaTypsl 1apa, NPOXOAALIEro Yepe3 COIUIOBOW M JIONATOYHBIM amapaThl, IO3TOMY IIPH TeX Ke
YCIOBHSAX C YBEIMUCHHEM 3a30pOB B YIUIOTHEHWSX B IIEPHOJ SKCIUTyaTallud TeMIeparypa mapa (a
CJIC/IOBATENHHO, M SHTANBINA) Ha BBIXOJE M3 IMIMHIpPA OyIeT NMpeBhIIIaTh HCXOAHYIO Ha Bce OOJIbIIoe
3HaueHHE (COOTBETCTBEHHO OYyAyT CHIXaThcs 3HadeHWst BHyTrpeHHero KIIJI, paccuuranHble MO
rapameTpam, U3MEPEHHBIM JI0 ¥ TIOCJIC LMIIMHAPA).

BBuay TOT0, 94TO NpYM BKIIOYEHHOH pereHepanuy 4acTh BEICOKOTEMIEPATypPHBIX IPOTEYEK HOMHMO
JIOIIATOYHOTO armapara cOpachlBaeTcs B COOTBETCTBYIOIIME MOAOTPEBATENH, TeMIlepaTypa napa Imocie
muIuHApa OyneT HmKe, a cienoBaresnbHO, 3HaueHHe BHyTrpenHero KIIJ| mocnermnero Oombie
AQHAJIOTUYHBIX 3HAYCHUH B ONBITaX C OTKIIOYEHHOH pereHepanmeid. Vcxons m3 3TOro, 1o 3HAYEHHIO
pacxoxaeHuss BHyTpeHHuX KIIJI, momydeHHBIX B ONBITAX C BKJIIOYEHHOM U  OTKIIOUEHHOM
pereHepaiied BO BPEMEHH, MOXHO CYIOUTh 00 W3MEHCHWH '"IUIOTHOCTH' TIPOTOYHOH YacTH
COOTBETCTBYIOIIETO IMINHPA TYpOUHEL.

B kauecTBe miIrocTpanuu Ha pUCyHKe 2 moka3aHo u3MeHeHuwe BHyTpeHHux KIIJ| IIBJ u LICJ
Typoun K-300-240 Bo BpemenH (1), o pe3ynbraTaM UcnbiTaHuii [10].

Takum 00pa3oM, Kak IOKa3blBAaCT aHAIHM3 pPE3yJIbTaTOB MHOTOYMCICHHBIX HCIIBITAHUH TypOWH
pasHbBIX TUIOB, HauboJiee XapaKTEPHBIMH NPUYUHAMH CHIDKeHHs BHyTpeHHHX KIIJ[ TypOun wmm ux
LWIHHAPOB SBIISIOTCS:

— TIOBBIIICHHOE /IPOCCEINPOBAHUE B CUCTEME MTAapOPACIIPEICIICHNS;

— YBEJIMUYCHHUE 3a30pOB B IPOTOYHON YACTH 110 CPABHEHHIO C pacYETHHIMH 3HAYCHUSIMU;

— HECOOTBETCTBHE IPOXOIHBIX CEYCHUH PAaCUCTHBIM;

— HalW4yWe 3aHOCa MPOTOYHOM 4YacTH, BIMSIONIETO Ha 3HaYeHHEe NpPO(WIBHBIX IOTEPh W
otHotenue U/C,;

— M3HOC ¥ MTOBPEX/ICHNE HJIEMEHTOB IPOTOYHON JacTH.
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7.4 DdPeKTUBHOCTH CUCTEMBbI pereHepalli U ceTeBBIX MOAorpeBaTeei

D HeKTHBHOCTh CHCTEMBI pEreHepaIii XapaKTepU3yeTCsl 3HAUCHUSIMH TeMIIepaTyphl IIUTATEIBHOM
BOJBI M KOHJCHCATA 3a KaXIbIM IOJOTPEBATEIeM, MMOKAa3bIBACMBIMU Ha TpaduKax B 3aBHCHMOCTH OT
3HaUEHUH pacxojia CBEXKEro napa WK JaBJICHUS B KOHTPOJILHOU CTYIEHH.

IIpu TOHMXEHHHM TeMIIEpaTypbl BOIBI TOCJE MOAOTPEBATENs] MO CPABHEHHIO C MPEABIAYIIHM
WCIIBITAHUEM  CIIEAyeT TIPEXKAE BCEro OIpPeAeiuTh 3aBHCHMOCTh TEMIEpaTypHOTO Hamopa
nojorpeBatesiss (HeJAOTpeBa OTHOCUTEIHLHO TEMIIEpPATyphl HACHIIICHUs) OT VYIASIbHOH TEIIOBOU
Harpy3kd WJIH OT Pacxojia CBEXKEro mapa (JaBieHHs) B KOHTPOJHHOW CTYNEHHW W CPAaBHHUTH €€ C
HOPMAaTUBHOW WJIM pacdyeTHOH. [IpuymHaM¥ TOBBIIICHHUS TEMIIEPATYPHOTO HAMOpa MOTYT SIBUTHCS
cieyromue GakTopsh:

— BBICOKHI YpOBEHb KOHJIEHCATa B KOPITYCE;

— pa3MbIB MOJMOPHBIX IIAH0 MEXIY XOJAaMH BOIBI;

— 3arpsA3HEeHHE TIOBEPXHOCTH TPYOOK;

— "3aBo3ayIIHMBaHKUE" KOPILYCOB ITOJOTPEBATENCii BCIEACTBUE TOBBIIICHHBIX IIPHCOCOB BO3yXa U
HEYIOBJIETBOPUTENBHON pabOThI CUCTEMBI OTCOCA BO3/yXa U T.1I.

Ecnu TtemmeparypHbIi Hammop COOTBETCTBYET HOpPME, TO HEOOXOJMMO COIMOCTaBUTh 3HAYCHUS
JIaBJICHUA Tapa B TIOJOTpeBaTelie M COOTBETCTBYIOIIEH Kamepe TypOWHBI, T.€. OMNPEIEIUTh
THJIPABINYECKOE COMPOTHBIICHUE MapomnpoBoja. [IpuynHaMu YBETHUYEHHUS TOCIETHETO MOXET, B
YACTHOCTH, SIBUTHCS MOBBIIIEHHOE IPOCCETUPOBAHUE B 3aTIOPHOM OpTaHe MM 0OpaTHOM KJIalaHe.

IIpu BBIACHEHWM TIPUYWH HEJOTPEBa BOJBI 3a IOJOTpEBaTENIeM, CHa0KEHHBIM OOBOJHOW JIMHUEH,



ciemyeT yOemuThesl B IUIOTHOCTH ToOcienHedl. JTo ocoOeHHO BakHO mHpH aHanmmze padotsl [IB/I,
KOTOpBIC CHA0XKEHBI TPYOONPOBOJAMH TPYHIIOBOTO 00BOAA € OBICTPOACHCTBYIOIIMMH KJIallaHAMHU,
IUIOTHOCTB KOTOPBIX 3a4acTylo ObIBAacT HapyIlICHa.

CeTeBble TOIOTPEBATENN B COCTAaBE COBPEMEHHBIX TYpPOOYCTaHOBOK CO CTYIIEHYAThIM IIOAOTPEBOM
CETEeBOM BOJBI CTAIM MPAKTHYECKH HEOTHEMJIEMOM 4YacThl0 TypOMHBI, OKa3bIBas CYIIECTBEHHOE
BIIMSIHHE HA €€ SKOHOMHYecKue rokaszarenu. I1pu aHammze 3pdekTuBHOCTH MX pabOTHl IPUMEHSIOTCS
TE JK€ KPUTEPUH M TPUEMbI, YTO W JUIA PEreHEpaTUBHBIX IIO/I0TpEBaTeNei, OJHAKO, YYHUTHIBAs
MHOTOOOpa3ue peXHMOB CETeBBIX HOAorpeBaTenell (BO3MOXKHOE pa3peXeHHE B  IapOBOM
IpocTpaHcTBe, Oojiee HU3KOE KayecTBO BOABI IO OTHOLICHUIO K KOHJICHCHPYIOIIEMYCS Tapy  T.n.),
oco00e BHMMaHHME IPH aHAIM3E€ MX COCTOSHHS CIEAYeT YAENATh BO3AYIIHON IIOTHOCTH, HAaJIHYHIO
OTJIOKCHNIT Ha BHYTPEHHHMX HOBEPXHOCTSIX TpPYyOHOrO IIydka M COOTBETCTBHIO IOBEPXHOCTH
TEIJIO00MEHa PacueTHOMY 3HaUCHHUIO (B YACTHOCTH, KOJIMYECTBY 3arIyIICHHBIX TPYOOK).

7.5 OdPeKTUBHOCTH KOHIEHCATOPA

OCHOBHBIM TapPaMETPOM, XapaKTEepU3yMUM 3(PPEKTUBHOCTh KOHJICHCATOpa IPH 3allaHHBIX
MapoBOi Harpyske (pacxoze oTpaboTaBIIero Iapa), pacxoie OXJIaXxJaroIlel BOIBI U ee TeMIeparype
Ha BXOJe, SIBISETCS BakyyM (laBiieHWe oTpaboraBmiero mapa), (akTHYeCKue 3Ha4eHHsS KOTOPOTO
CPaBHUBAIOTCS C PE3YJIbTaTAMU NIPEABIAYIINX UCIIBITAHUN.

[Ipu MOBBIMIEHHBIX 3HAYCHHUAX BaKyyMa HEOOXOJMMO MPOBECTH TLIATEIBHYIO MPOBEPKY COCTOSHUS
KOHJCHCAllMOHHON YCTAHOBKM, 4YTO CBOAMUTCA B OCHOBHOM K aH&JIW3y 3HAYEHUM OTHEIbHBIX
KOMIIOHEHTOB, OIPENCNAIOMUX TeMreparypy HacwimeHus (T), cooTBeTCTByIOUIyI0 (akTHIecKOMYy

BaKyyMy, 1o ¢opmyie [9]

T, =T, + AT +8T, (5)
rae T, u AT —  Temmeparypa OXJIaXJAIOIIeH BOABI HAa BXOJE B KOHJICHCATOD U €€ HarpeB;
8T — TeMmIepaTypHBIl HaNOp KOHJEHCATOpa, ONpeeIeMblii KaKk PasHOCTh TEMIIEPaTyp

HaCBIIICHUA U oxnamua}omei& BOJBI HA BBIXOJC.

Temneparypa oxJlakaaroiieil BOIbl Tepel KOHJICHCATOPOM TMPH TNPSMOTOYHOM CHCTEME
BO)IOCHa6)KeHI/I$[ SABJISICTCA TaK Ha3bIBACMbIM BHCIIIHUM (baKTOpOM, KOTOpBIﬁ OIIpeACIAC€TCA B OCHOBHOM
JMIIb TUAPOJOTMYCCKMMHU N METCOPOJIOTMYECKUMH  YCIIOBUAMHU, a IIPpU O60pOTHOﬁ CHCTEMC
CYHICCTBCHHO 3aBHUCUT TAaKXKEC MU OT 3(b(beKTI/IBHOCTI/I BOJOOXJIAXKAAIOINX YCTAHOBOK, B YaCTHOCTHU
rpagupeH (Mo3TOMY B TIOCJIEAHEM CiIydae CIeyeT MPOBEPHTh OXJIAKAAIOUIYI0 CIOCOOHOCTh TaKOW
YCTaHOBKHU U €€ COOTBETCTBUC HOPMATHBHBIM I[aHHI)IM).

I[pyFI/IM KOMITIOHCHTOM, BJIMAIOIIUM Ha BAaKyyM, SBJIACTCA HArpeB oxnamuaromeﬁ BOJIBI, KOTOpBIﬁ
IIpY 33JaHHOM IIAapOBOM HArpy3Ke 3aBHCUT OT pacxoja OXJAKAAIOIIEH BOJbI. YBEIMUEHUE Harpesa
BOJIbI CBHUACTCIILCTBYECT O HEAOCTATOYHOM €€ pacxonec, NMpuYuHaMu 4Y€ro MOTyT OBITH YBEIIUYCHHOC
TUIPABIMYECKOE COINPOTUBJIICHUE BCJCICTBUE 3arps3HEHUs TPYOOK U (WiIM) TPYOHBIX JIOCOK
IMOCTOPOHHUMHU NpEAMETAMU, WIUCTBIMU W MHUHEPAJIBHBIMU OTJIOXKCHUAMH, PAKYIIKaMW U IPOYUM, a
TaK)Ke CHIDKEHHE I10 KaKOM-IH00 MNPpUYUHC TTOoJa4YU HUPKYJIAIUMOHHBIX HACOCOB, HCIIOJHOC OTKPBITHC
apMarypbl, yMeHblIeHHe cu()OHHOTO 3 deKTa u T.1.

OnHOM M3 NPUYUH YXYIIICHUS TEIJI000OMEHa B KOHAEHCATOPEe MOXKET ObITh Takke o0pa3oBaHHE
TOHKOTO CJIOSl MUHEPAJIbHBIX WM OPTaHUYECKHX OTJIOKEHWH Ha BHYTPEHHEW MOBEPXHOCTH TPYOOK,
KOTOpBIﬁ HE BBI3OBET 3aMCTHOI'O MMOBBINICHUA THAPABINYCCKOI'0 COMPOTUBJIICHUA U ITO3TOMY HE MOXKET
ObITh 0OHapykeH 1o pocTy nocneanero. O BIUSHUAU 3TOr0 (PaKTOpa MOXKHO CYIHUTh JIMIIb C MOMOUIBIO
aHajnM3a OCHOBHOTO HWHTErPaJbHOTO [IOKa3aTellsl COCTOSHHS —OXJIAXKIAIOMEH IOBEpXHOCTH —
TEMIIEPATypHOTO HAMOpa [TpeThero ciaraemoro B popmyse (5)].

TemmepaTypHbIii Hamop KOHIEHcaTopa (KaKk M MPaKTHYECKH JI000TO TEIUIOOOMEHHOTO ammapara)
npenctaBiusier co0oil, kak W o0muid kodpPUIMEHT Teronepenayr, Hawboyiee TONHBIH U
YHUBEPCAJbHBIA KpUTepUil 3(QPEKTUBHOCTH MNpolecca Mepelayd Teluia OT OTpadOoTaBLIEro mapa K
oxjaxnaromei Bome. I[lpm >ToOM cheayeT y4WTBIBaTh, 4YTO B OTIMYHE OT Kod(dummenrta
TCruIonepeaaiu, KOTOpI;IfI HE MOXET OBITH TOJIYYCH IMYTEM HENOCPCIACTBEHHBIX I/I3M€p6HI/Iﬁ, a JUIIb C
MOMOIIBI0 TPOMO3JKHUX pacyeToB, TEMIIEPATYpHBI HANOp OIpeNeNserTcss JOCTaTOYHO MpPOCTO H
MOATOMY HIMPOKO MCHOJIB3YETCsI B IKCILTyaTaI|H.
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a - pacxoJI OXIaKIAoIIeH Bogbl 36000 M*/d;
6 - pacxo.1 OXIaKIAoIIeH Bogsl 25000 M’ /4

Pucynok 3 - 3aBucumocTts Bakyyma B konaencarope 300-KIIC-1 (p,)

oT napoBoii Harpy3ku (G,) ¥ TeMnepaTypsl oXJaxaawueii Boabl (l‘]B )

Ha rtemmepaTypHBII Hamop KOHACHCATOpa BIHUSAIOT MPAKTHYECKA BCE OCHOBHEIC (DaKTOPHI,
XapaKTePU3YIONINE YCIOBUS SKCIUTyaTallid W COCTOSHHE OTACIBHBIX 3JIEMEHTOB KOHACHCAIIMOHHOW
YCTAaHOBKH: IapoBas Harpyska, TeMIepaTypa M PacXoJ OXJIaKIAIOIIeH BOJBI, BO3IYIIHAS IUIOTHOCTH
BaKyyMHOH CHCTEMBI, COCTOSHHE IIOBEPXHOCTH TPYOOK, KOJMYECTBO 3ariyIICHHBIX TPYOOK,
3¢ (eKTHBHOCTh pabOTHl BO3MYXOYIANSIOMIAX YCTPOHCTB ® 1Op. g aHanmm3a NOpPWYIMH pPOCTa
TEMIIepaTypHOrO HaIopa MpH 3aJaHHBIX PacXoje OXJIAKIAIOIICH BOJIBI, €¢ TeMIIepaTrype Ha BXOJAC H
MapoBOM Harpy3ke KOHJICHCATOpPAa aHANU3UPYETCS KaKABIA W3 TEPEYHCICHHBIX (aKTOPOB U
IOKa3aTeleH:

— BO3AylIHAd MJIOTHOCTb BaKyyMHOfI CUCTEMbI — C IIOMOIIBIO M3MEPCHHUA KOJMYCCTBA BO31AYyXa,
OTCAaCbIBACMOI'0 U3 KOHACHCATOPA,



— COCTOSHHC HOBCpXHOCTefI pr6OK, HaJIM4u€ BUIAUMOIoO 3aHOCAa — TII0 3HAYCHHIO

THIPABIMYECKOTO COIPOTHBIICHUS, BU3yaJIbHO, BBIPE3KOH 00paslloB; — COKpaIleHHe CyMMapHOM
MIOBEPXHOCTH OXJIAXK/ICHHSI — I10 KOJIMYECTBY 3ariIyIICHHBIX TPYOOK;
— 93¢ (eKTHBHOCTE pabOTHl BO3AYXOYIAISIOUIETO yCTPOWCTBA — ITyTEM OINpelesieHus] pabounx

XapaKTCPUCTUK IKEKTOPOB.

Ha pucynkax 3—6 mnokaszaHbl yHOMSHYTbIE 3aBUCUMOCTH JUIst KoHneHcaTopoB 300-KIIC-1 u 200-
KIC-2 JIM3.
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a, 6 - CM. PUCYHOK 3

PucyHok 4 - 3aBUCHMOCTH TeMIIEPATYPHOro Hanopa B kKoHaencatope 300-KILIC-1 (67)

OT napoBoii Harpy3ku (G,) ¥ TeMIepaTyphl OXJIa:KAaK0IIel BObI (tlB )



3aBUCHMOCTH THPABIMYECKOTO COIIPOTUBIICHNS KOHICHCATOPA, T.€. TIeperaa JaBICHHUs MEXIy €To
HAIIOPHBIMU M CIIMBHBIMU HaTpyOKaMu Ap,, OT pacxofa OXJaxJIaromei BoAbl W MpeacTaBisieT coOoi
napaboNnu4YecKyo KpHUBYIO, ITOCTOSHHBIM KO3((HUIMEHT KOTOPOH YBETHYMBACTCA C POCTOM CTCIIEHU
3arps3HeHus (PUCYHOK 7).

Crnemyer 3aMeTuTh, 4TO I TPOBEJCHUS aHanmu3a A(P(PEKTUBHOCTH KOHAEHCATOpa, a TaKxkKe
PETCHEPATUBHBIX U CETEBBIX noz[orpeBaTeﬂeﬁ MPaKTUYCCKU HE Tpe6yeTC$[ OpraHu3anuu KaKUX-1100
CephE3HBIX M3MEPEHUI CBEpX IITaTHOrO0 00beMa W HEOOXOIWMO JIMIIL 00ECIIEYUTh UX JOCTATOYHYIO
TOYHOCTb ITyTEM MEPHONUECKON KaTUOPOBKH.
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a - pacxoJI OXIaKIAIICH Bogbl 25000 M*/d;
6 - pacxox oxJIaxaromei Boasl 17000 m*/a

Pucynox 5 - 3aBucuMocTh TeMnepaTypHoro Hanopa B konjaeHncarope 200-KIIC-2 (&%)

oT napoBoii Harpy3ku (G,) U TeMnepaTypsbl oXJaxIawueii Boabl (l‘]B )
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Pucynok 6 - 3aBucuMocTh HarpeBa oxJiaxaawueil Boasl B konaeHcarope 300-KLC-1 (A7)
oT mapoBoii Harpy3ku (G,) IpHu pacxoze oxXJaaxaaomeii Boabl 36000 m*/q

180 cr ap,

) . w
410000 20000 30000 My

PucyHok 7 - 3aBHCHMOCTb THAPABJIUYECKOT0 COMPOTUBIEHUS KOHIEHCATOPa
300-KIIC-1 (Ap,) ot pacxoaa oxnaxnawumei Boast (W)

7.6 OueHka n3MeHeHus 001Ieii IKOHOMMYHOCTHU TypOoarperara

OCHOBHBIM KpHTEpHEM, HCIIOIB3yEMBIM IIPH OIICHKE N3MEHEHUS! IKOHOMUYIHOCTH, KaK yKa3bIBAIOCh
BBIIIIE, SIBIISICTCA rpadudeckas 3aBUCUMOCTH JIEKTPHUECKOW MOIIHOCTH OT JAaBJICHHUSA B KOHTPOJIBHOMN
CTYIICHH, TIOJydeHHas 10 pe3yiabTaTaM MCIBITAaHWN TypOoarperaTa Ha KOHAEHCAIIMOHHOM DPEXHME C
OTKJIFOUEHHOM CHCTEMOH pereHepanyu (B mpoiecce 00padOTKH OMBITHBIX TaHHBIX 3Ta XapaKTePHUCTHKA
TakK e, KaK ¥ JaBJICHUS 10 MPOTOYHOH YacTH, IpeaBAPUTEIHHO CTPOUTCS B 3aBUCHMOCTH OT JAaBIICHUS
B HECKOJIBKUX CTYICHSX, TIOCJIE COBMECTHOTO aHaJN3a KOTOPHIX IPOU3BOJUTCS OKOHYATEIBHBIN BBIOOP
KOHTPOJBHOM CTYIEHH — CM. pa3zen 7.2 HacTOAIINX MeTOquYeCKUX YKa3aHHi).

Jis TOCTpOEHUS 3aBHCHMOCTH OIBITHBIC 3HAUCHHS JJCKTPUYECKOM MOITHOCTH TNPHUBOIATCA K
MOCTOSIHHBIM ITapaMeTpaM Iapa, MPUHATHIM B Ka4eCTBE HOMHMHANIBHBIX, U BaKyyMy B KOHAEHCATOpe C
MOMOIIBIO, 3aBOJACKHX IIONPABOYHBIX KPHUBBIX JHMOO TOMPABOK, COACPXKAIIMXCA B THUIOBBIX
SHEpreTHYeCKuX Xapakrepuctukax (TIX):



N, =N+ AN, ©)

rie ]\']TO]'l __ DJCKTpHYCCKasd MOITHOCTb, UBMCPECHHAA IMPU UCIIBLITAHNUU,

YAN — cyMMapHas [IOIIpaBKa.

Ha pucynke 8 B kauecTBe mpuMepa IMOKa3aHbl 3aBUCUMOCTH 3JIEKTPUYECKOH MOIIHOCTH TypOUHEI
K-300-240 ot naBnenus B kamepax V u VI ot6opoB (mocnenHee SKBUBAJICHTHO JaBICHUIO B peCUBEpax
3a [{C/l) mpu OTKITIOYEHHOH CHCTEMe peTeHepaIuy 10 JAHHBIM JIBYX ITOCJIEOBATEIbHO MTPOBEICHHBIX
UCTIBITaHUIL.

Kak BumHO M3 puCyHKa 8, 3HaUCHHS W3MEHEHHUS DIICKTPUYECKON MOIIHOCTH AN,, TONy4eHHBIE Ha
OCHOBAHMU TIpaUUecKOr0 CpaBHEHHMsS 3aBUCHUMOCTEH OT JaBJICHHH B JBYX BBIIICYTIOMSIHYTBIX
CTYIEHSX, MPAKTUIECKH COBIAJAIOT, YTO CBUACTEILCTBYET O JAOCTATOYHON HAJISKHOCTH IOJYYCHHBIX
pe3yJIbTaTOB.

Lol o

2 __M " Ny
150 %0 70 0 4130 200 240 220 M8t

Pucynok 8 - 3aBucumMocTs dj1eKTprdeckoil MomHocTH Typounsl K-300-240 (V)
OT J1aBJIeHUS] B KOHTPOJILHBIX CTyIeHsIX (B kamepe V ordopa u 3a IIC)
MPH OTKJIIOYEHHOH CHCTEeMe pereHepannu

O61.uee 3HA4YCHUC HU3MCHCHUSA MOIIHOCTH MOXKHO TaKKE MPCACTABUTH B BUAC CYMMbI OTACJIbHBIX
COCTABJIAIOIIHNX, OIIPEACIACMBIX PACUCTHBIM ITYTCM:

ANP = AN+ AN", (7)

rge AN — M3MEHEHHE MOUIHOCTH, BBI3BAHHOE COOTBETCTBYIOIIMM H3MEHEHUEM BHYTPEHHETO
KIT munuHapoB, paboTalomux B 30HE IEPETPETOTO Napa;

AN™ — M3MEHEHHE MOIIHOCTH, 00yCIIOBJIEHHOE IPOYMMH (HhaKTOpaMH, IJIABHBIM 00pazoM
NPOTEYKaMH Yepe3 KOHLEBHIE YIUIOTHEHHMS W HEIUIOTHOCTH Pa3beMOB IMIMHAPOB,
o0oiiM u 1uadparM, HEIUIOTHOCTBIO apMaTyphl Ha JPEHAXHBIX M IPOITYBOYHBIX
JIMHUAX, 3MeHeHneM BHyTpenHero KII/I nummHapoB, paboTaronmx B 30HE BIAXKHOTO
napa, 1 Jp.

3nauenre AN' MOXKHO OLEHHTB 10 H3MEHEHHUIO BHyTpeHHero KIIJI MiiMHIpa ¢ y4eToM ero J0mu

B 00miell MOIIHOCTH Typboarperata W OOpaTHOrO MO 3HAKY KOMIICHCHPYIOIIETO BIMSHHUS €ro Ha
MOIIIHOCTh Tocheaytomero umuHapa [2]. Hampumep, mpu yeenudenuu BHyTpeHHero KITJ[ LICJ]



Typ6unsl K-300-240 XTI'3 Ha 1% wusmeHenue oOmieil MomuocTH Typboarperata AN mocturaer

npubmmsutensHo 0,70 MBT, Tak kak m3menenus momrHocteit [ICJ] u IIHJ] cocTtaBIT COOTBETCTBEHHO
+1,22 n -0,53 MBT.

Yrto kacaercs 3HAUYCHHUS AN:P , TO OHNpEACIUTb €ro C ,I[OCTaTO‘iHOI:I TOYHOCTBIO IIPAKTUYCCKU

HEBO3MOXKHO, OJHAKO CJIEyeT MMETh B BHAY, YTO €r0 COCTaBIIIOIIAs, CBSI3aHHAs C BO3MOXKHBIM
n3MeHeHneM BHyTpeHHero KIIJ| nummapos, paboTaomux BO BIaXKHOM Mape, Kak IPaBHIIO, BEChMa
He3HaunTeIbHa (eCJIM, KOHEYHO, HCKIIOYUTh 3aMETHBIE MOBPEXKICHHMS), TaK KaK aOCOJIIOTHBIE 3a30pbI
M0 MPOTOYHOM YacTH JOCTATOYHO BEIHMKH, @ OTHOCHTEIBHBIC BCIICICTBHE 3HAYMTEIHHOW BBICOTHI
JONATOK Maibl, YTO OOYCIIOBIMBAET JOCTATOYHYIO COXPAHHOCTh YIUIOTHCHHWHI BO BpEMEHU W,
CJIC/IOBATENIHLHO, MAJIOE BIIMSIHUE UX COCTOSIHHSA Ha S KOHOMHYHOCTH. [109TOMY OCHOBHOH COCTaBIISIOIIECH
HEYYUTHIBAEMOTO HM3MEHEHUSI MOIIHOCTH SIBISIFOTCS. HEKOHTPOJIMpYEMbIE IPOTEYKH Iapa depes
HEIJIOTHOCTH 3JEMEHTOB IUINHIPA U 3alOPHOM apMaTypbl. 3HAYEHHSI ITHX MPOTEUEK U ONPENEISIOT
TJIaBHBIM  00pa3oM pacxXoXICHWE 3HAYCHUH W3MEHEHHWsS MOIIHOCTH TypOWHBI, HaWIEHHOTO
HETIOCPEJICTBEHHO MO pe3yJibTaTaM HCIBITAHWH M PAaCCYMTAHHOTO IO M3MEHEHMIO BHyTpeHHuX KII/
LWIMHAPOB, pabOTAIONINX BO BIAXKHOM I1ape.

Bospiioe 3HaueHne I OLEHKH SKOHOMHYHOCTH M Harpy304HBIX BO3MOKHOCTEH TypOoarperara
HMEET ONpeJIeNICHNE ero MaKCUMAJIBHOM 3JICKTPHYECKOH MOIIHOCTH NPH IPOEKTHOH TEIUIOBOH CXeMe.
B kadecTBe OCHOBHOTO KpHUTEpHs, OTpPAHMYMBAIOIIETO NEPErpy3Ky TypOMHBI 10 Tapy W,
CJIC/IOBATENIFHO, OIPEICIIIONIET0 MaKCHMAaJbHYIO0 BIICKTPHYECKYI0 MOIIHOCTh, HCIIONB3YETCs, Kak
MIPaBUJIO, 3HAUCHHE JABICHHS B KaMepe PEryJHpYIOIIEH CTYNEeHH, yKa3blBaeMO€ B HWHCTPYKLIUH IO
9KCIUTyaTalludl ¥ TEXHUYECKHUX YCIOBHMSAX Ha MOCTAaBKy. B kauecTBe mpumepa B Tabimie 3 IpUBEICHEI
MaKCHMaJIbHbIC 3HAUCHUS JIEKTpUIECcKOoi MomHoCcTH TypouHs! K-300-240-2 JIM3.

Tabmuua 3
TerunoBas cxema [IpenemsHOE NaBIEHUE B KaMepe MaxcumanbHas IIEKTpAIeCKast
peryupyromeii CTyneHH, Kre/cm’ MOIIHOCTh, MBT
IIB/I oTK/II049eHEI 154 290,0
IIH/I oTKIIrO9EeHBI 158 276,0
IIBJ1, ITH]1 oTkiiroueHsl 128 255,0

B HEKOTOPHIX CiTydasx JOMOJHUTEIHFHO OTPAHNYMBAIOTCS 3HAYCHUS AABJICHUS B IPYTHX KaMepax 1o
MPOTOYHOM YacTH, HampuMep B JHHHUM XOJIOJHOTO mpommeperpesa u mepex LIHJl (B wactHOCTH,
nocaennee ams Typoun K-500-240 un K-800-240 He TOHKHO MPEBBIMATE 3 Kre/cMm?).

[IprunHaMy, JTUMUTHPYIOIIUMH MaKCHMAJbHYIO 3JEKTPHUYECKYI0 MOIIHOCTB, SBIISIOTCS TaKKe
IpeJeNbHO JOIyCTHMbIC 3HaUeHHs BaKyyMa B KOHICHCATOPE M TEMIEpaTyphbl BBIXJIONHOTO MaTpyOka
TypOUHBIL.

[Ipounmu Qaxropamu, OrpaHUYHBAIOUIMMH 3JIEKTPHUCCKYI0 MOIIHOCTB, SBIAIOTCS IOKAa3aTelny,
XapaKTePU3YIOIINE COCTOSIHUE TYpPOWHBI M €€ OTACTBHBIX CHCTEM W JJIEMEHTOB (BHOpaIlysi, MOJabeM
KJIaIlaHOB, OTHOCUTEJIbHBIC PACIIMPEHHS U JIp.), a Takke "BHEIIHHE" YCIOBHS CO CTOPOHBI KOTIA U
BCIIOMOTATEILHOTO 000PYIOBAHUS.

MaxkcumanbHas 3JeKTPHUUECKass MOIIHOCTH OINpPENeNseTcs] M3 ONBITOB IPH IPOEKTHOH TEIUIOBOM
cxeMe M IapaMeTpax Iapa W BOJbl, MHHHMAJIBHO OTIMYAIOIIUXCS OT MpOeKTHBIX. Ecim mpum
CPaBHUTEIHPHOM aHAJHM3€ PEe3yJbTaTOB IIOCIEAOBATEIBHBIX HCIBITAHUN BBIICHUTCS, YTO MOIIHOCTh
YMEHBIIWIACh, TO M BBUICHEHHS TPUYMH 3TOTO HEOOXOJMMO COIMOCTAaBUTH ITOKa3aTelH,
xapakrepusytome 3()(EeKTUBHOCTh BCEX 3JIEMEHTOB TypOOycTaHOBKM (cM. pazmenst 7.1-7.5
HACTOSIIIMX METONMYeCKUX yKa3aHWil), ¥ B CIy4ae HX PACXOXKACHHUS IONBITATHCS KOJIMYESCTBEHHO
OLICHUTb BJIMSHUE UX U3MEHEHUH HA 3HAYEHUE MAKCUMAJIbHOM 3JIEKTPUYECKON MOIIHOCTH C OMOLIBIO
JIAaHHBIX cOOTBEeTCTBYOMUX TOX mmm [11].

OxoHuaTeIbHbIC pe3ynbTaThl DM MpeacTaBIsIoTCS B IBYX BHAAX — TAOJIMYHOM H IrpaUdecKOM.

B Tabmumax ykasbpIBalOTCSI BCE IapaMeTpbl U IOKAa3aTelH, XapaKTepU3YIOIIHE COCTOSHUE
Typboarperara mmpu KaxaoM U3 IPOBEPEHHBIX PEKHUMOB, IIEPECUUTAHHBIE B CIydae HEOOXOIUMOCTH Ha
HOMUHAJBHBIE yCIOBUS (cM. pa3zaensl 7.1; 7.2 u 7.6 HacTosmux MeToauyeckux ykazaHuil). OCHOBHBIE
U3 HUX CJIeIYIOIHe:

— JIaBJICHWE CBEXKETO Iapa M0 U IOCIE CTOMOPHBIX KIIAMAHOB, 32 PETYIUPYIOMIMMH KJIallaHAaMH, B
KaMepax M CTYNEeHAX TYpOHMHBI U Iepel MOJOTPEBATEIIMU PETCHEPATUBHBIMU M CETEBBIMHE; BaKyyM B
KOHJIEHCATOPE;

— TeMIIepaTypa CBEXero Iapa, IaparnpoMIieperpeBa, MUTaTeIbHON BOJBI, KOHACHCATa M CETEBOU



BOJIBI 32 COOTBETCTBYIOIIMMH ITOIOTPEBATEISIMH, OXJIXKAAOIICH BOJIBI 0 ¥ MOCJEe KOHICHCATOPA;

— PacXoJ CBEXKEro Iapa, IMATATEIBHON BOJBI, KOHJICHCATa OCHOBHOTO M CETEBBIX MOJOTPEBATEIICH,
CETEBO BOJIBI;

— BIIEKTpHIECKas MOITHOCTh Ha 3aKUMax reHepaTopa.

[To BBINICYIOMSHYTHIM TaOMUYHBIM IaHHBIM CTPOSTCSA TpapUUSCKUE 3aBHUCHMOCTH CIICITYFOIIIX
MapaMeTPOB YCTAaHOBKHU OT JIABJICHUSA B KOHTPOJBHBIX CTYIICHSX:

— NTaBJICHHS:

3a PEryIUPYIOIINMHE KJIaTaHaMHU (TaKkKe B OT PacXo/a CBEKETO 1mapa);

B KaMepax OTOOPOB U CTYIICHSIX TYpOHHBL,

Tepe]] Mo I0TPEBATEISIMH;

— TeMIIepaTypsl TUTATEIHLHOM BOABI H KOHJCHCATA,

— HyTperHero KIIJ mmnmmHApoB, paboTalomux B 30HE MEPErpeToro mapa (Takke OT pacxona
CBEXKEro 1Mapa);

— IIEKTPUYCCKON MOIITHOCTH Ha 32)KHMaX TeHepaTopa.

OT pacxoma mapa B KOHICHCATOP CTPOSTCA 3aBUCHMOCTH HarpeBa OXJIQXKITAIOIICH BOJEI,
TEMIIEpaTypHOrO HAopa W BaKyyMa B KOHJICHcaTope. Takume XapaKTepHCTHUKH PEreHEpaTHBHBIX H
CETEBBIX IMOJIOTPEBATEINCH, KaK TEeMIIepaTypHBIN HAmop, a TaKXkKe IMOTepH AABICHUSA B TPYOOIPOBOIAX
TPEIOIIETO Mapa, MOTYT OBITH OCTPOCHEI B 3aBUCUMOCTH OT UX TEIUIOBOW HArpy3KH.

8§ BAK/IFOYEHUE

8.1 TmartenbHO TMNPOBOAMMBIE C COOJIIOJICHHEM BCEX PEKOMEHJAMH M  MUHAMAaJIbHOW
HNepUOINYHOCTRI0O DU mpu CpaBHMUTENFHO HEOONBLIMX 3aTpaTaX U TPYJOEMKOCTH IOMOTAIOT
CBOEBPEMEHHO OOHApYXXUTh Je(peKThl B paboTe TypOoarperaTra M €ro 3JIEMEHTOB, BIHUSIONINE Ha
YPOBEHb DKOHOMUYHOCTH.

8.2 Jlng momydeHHs HAAEKHBIX M CONOCTABHMBIX MEXIy COOOH pe3ynbTaToB NPH HPOBEICHHU
MOCJICIOBATENbHBIX ~ UCIBITAHUE HEOOXOIUMO COONIIOAaTh JBa OCHOBHBIX YCIOBHS: IOJHYIO
UJCHTUYHOCTh TEIJIOBOM CXEMbI M PEKUMHBIX YCIOBUHM M NPUMEHEHHE OJHUX M TEX K€ PETYJIPHO
TMOBEPACMBIX U3MEPUTCIIBHBIX HpI/I60pOB " JaTYUKOB PEKOMEHAYEMOI'0 Kj1acCca TOYHOCTH.

8.3 IloCTOSAHHBIM TIPU3HAKOM MPAKTUYECKH JOOOTO CKOJBKO-HHOYIb 3aMETHOTO JedeKTa
HpOTO‘IHOﬁ qyacTu Typ6I/IHI)I ABJIACTCA OTKIIOHCHUEC OT HOPMBI JaBJICHUA ITapa B OI[HOﬁ WU HECKOJIBKUX
CTyneHsx. B cBsi3u ¢ 3TUM Ooubloe 3Ha4YeHUE NPHOOpETaeT TIIATENbHOE WU3MEPEHUE JABIICHUS B
MAaKCHUMAaAJIbHO BO3MOXXHOM KOJIMYECTBEC TOUYCK II0 HpOTO'—IHOﬁ qacCTH, TaK KaK 3TO ITO3BOJIUT C 0O0IBIION
TOYHOCTBIO ONPEAEIUTh MPEANOoIaraeMoe MECTOHAXOXJeHUE NedeKTa, a CleOBATEeIbHO, BBIICHUTD
Mepea BCKPBITUEM HUJIMHIAPA BO3MOXKHYIO HOTpe6HOCTI) B COOTBETCTBYIOIIMX 3allaCHBIX KOMIIJICKTax
COTUIOBOTO U JIOMATOYHOI'O ammapara, YIUIOTHUTEIbHBIX CETMEHTOB, IpeOHedl W T.n. YUuThIBas
OTHOCHUTECJIBHYIO MNPOCTOTY H3MEPCHHA, KOHTPOJIb AABJICHUA IO CTYIICHAM CJICAYCT OCYLICCTBIIATH
MOCTOSIHHO B IIETISIX CBOEBPEMEHHOH (PUKCAIIMH OTKJIOHEHHH OT HOPMEI.
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Ap 8 5
1000 Temmeparypa <t°C< - - 0 12,2
990 12,2 18,6 23,3 27,1 30,5 33,7 36,6 39,3 41,9 44,4 46,7
980 46,7 49,0 51,2 53,4 55,5 57,5 59,5 61,4 63,3 65,2 67,0
970 67,0 68,8 70,5 72,2 74,0 75,7 77,3 78,9 80,5 82,1 83,7
960 83,7 85,2 86,7 88,3 89,8 91,2 92,7 94,2 95,6 97,0 98,4
950 98,4 99,8 101,2 102,6 103,9 105,3 106,6 108,0 109,3 110,7 112,0
940 112,0 113,3 114,7 116,0 117,3 118,7 120,0 121,1 1223 123,5 124,7
930 124,7 1259 127,1 128,3 129,5 130,7 131,8 132,9 134,1 135,2 136,3
[TnotHO- 920 136,3 137,5 138,6 139.,8 140,9 142,0 143,1 1442 145,2 146,3 147.4
CTb, P, 910 147,4 148,5 149,6 150,7 151,8 152,8 153,8 154,9 1559 157,0 158,0
Kr/m’ 900 158,0 159,1 160,1 161,1 162,0 163,0 164,0 164,9 165,9 166,9 167,9
890 167,9 168,8 169,8 170,7 171,7 172,6 173,5 174,4 1754 176,4 177,3
880 177,3 178,2 179,2 180,1 181,0 181,8 182,7 183,5 184,4 185,3 186,1
870 186,1 187,0 187.,8 188,7 189,6 190,4 191,2 192,0 192,9 193,7 194,5
860 194,5 195,3 196,1 197,0 197,8 198,6 1994 200,2 201,0 201,8 202,6
850 202,6 203,4 204,1 204,9 205,7 206,5 207,3 208,0 208,8 209,6 2104
840 2104 211,1 211,9 2127 2135 2142 215,0 215,7 216,5 217,3 218,1
830 218,1 218,8 219,6 220,4 221,1 221,8 222.5 2232 2239 224.6 2254
820 2254 226,1 226,8 227,5 228,2 228,9 229,6 230,4 231,1 231,8 232,5
810 232,5 233,2 233,9 234,6 235,4 236,1 236,8 237,5 238,2 238,9 239,6
800 239,6 240,3 241,0 241,6 2423 243.,0 243,6 2443 245,0 245.6 246,3
790 246,3 247,0 247,7 248,3 249,0 249,7 250,3 - - - -

Pucynok A.3 - [lIOTHOCTH BOABI B 3aBHCHMOCTH OT TeMIIEPaTypPhI
npu p < 50 kre/em’ (p = p' + Ap)
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PucyHok A.4 - OnpeaeseHue JHTAILIMHU BObI B 3aBHCUMOCTH OT IapaMeTpPoOB
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Pucynok A.5 - IlonpaBka K moKa3aHHsIM PTYTHBIX BAKYYMMETPOB Ha KANWIJISIPHOCTH
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PucyHnok A.6 - Onpenesienne cos @ Mo MOKa3aHUAM JIBYX BATTMETPOB O H Ol COeTHHEHHBIX 10 cXeMe ApPoHa
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Pucynok A.7, a - TemnepaTypa HacblllleHHsI Iapa B 3aBUCUMOCTH OT JaBJIeHHUS
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PucyHnok A.7, 6- Temnepatypa HacbIllleHUsI TIapa B 3aBUCUMOCTH OT JaBJIeHHUS
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PucyHnok A.7, ¢- Temneparypa HachlLleHUsI Iapa B 3aBUCUMOCTH OT JABJIEHMS
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