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VAK 621.311

METORUMECKUE YKASAHUA
10 NPOBELEHMIO PA 153-34.1-30.311-96
IKCNPECC-UCNLITAHUA NAPOBbIX TYPEUH T3C BeegeHno BnepBble
2001 — 08 —
Aama BBegeHuA 2001 — 06 — 01
rog — Mecsay — HucAo
1 ObLLARA HACTDH

Hacrosauue MeToaAnyeCKUe yKa3aHHSA COCTABACHBI Ha OCHOBE
o6o01enmst MaTepuaroB OAQO "Qupma OPI'POC", a Takke onsrra
APYTHX HAAAOYHEIX OpraHM3aiiy M IepCOHaAd pPsSAd SAEKTpO-
CTAHIIUH,

BrinymieHHEbIe Oonee 20 AeT Ha3aA HHCTPYKIAHM IO NIpoBepe-
HUIO 3KcHpecc-ucnelTauny (OH) TypOuH mecTu THIOB K HACTO-
AlleMy BpeMeHHN AOCTAaTOYHO yCTapeAHu, a mnporecc oOpadboTKu
PEe3YABTATOB B HUX 3a4aCTYIO HEOIpaBAaHHO YCAOXHeH. Kpome
TOI'O, IPOrpaMMBbl CAMHUX UCIBITAHUMN C TOYKH 3PDEHHST HAKOIAEH-
HOrQ C TeX IIOpP OILITa, MOTYT OBITh CYLIeCTBEHHO COKPAUIEeHBI U
VHH(PHULUPOBAHE!I 6e3 yiepda AAst HAAEKHOCTU U MMOAHOTHI I10-
AY4aeMBIX Pe3yALTATOB, YTO OCOOEHHO Ba)XKHO, €CAHM YUeCTh 3KC-
[IAYydTAaLMOHHBIE NMPOOAEeMBI, 3aTPYAHAIOLIHE KadeCTBEHHOEe M
CBOEBpPeMeHHOe NpOBeAeHNe UCILITAHUMN.

N3panue opunuarrHoe
Hacrossiguy PA He MoKeT ObITH NOAHOCTBIO HAH YaCTHYHO BOCHIPOU3-
BEAEH, THPA)XXHAPOBaH M pacnpocrpaneH 0e3 pa3penieHHs OpraHn3anuu-

pa3zpadboTunka
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TakuM o6pa3oM, aKTYaAbHOCTB HacTOsIIIe paboTh! BhI3BAHA
HeoOXOAMMOCTBI0O MaKCHMMAABHOI'O COKpPAaleHHsI TPYAOEMKOCTH
UCHBLITAaHUM U 00pabOTKH 3KCIEPMMEHTAABHBIX AQ@HHBIX C CO-
XpaHeHUeM IIPU 3TOM NPeACTaBUTEABHOCTH U TOYHOCTH KOHEeY-

HBIX PE3YABLTATOB (IIPHAOXKEHHE A).

2 HA3HAYEHUE 2K

JKCIIPeCC-UCHBITaHUA TYPOUH NPOBOAATCA AN o0ecnedyeHus
I'PAMOTHOM M 3KOHOMUYHOM 3KCIAYATAILIMU B I[€ASIX NOAYUEHMUS
A@HHBIX, HEOOXOAVMEIX IIPpM OlieHKe CACAVIOWUX PaKTOPOB:

— TeKylUlero u3MeHeHus1 odier 3KOHOMHUYHOCTH;

~— COCTOSIHHSI OTACABHBIX 3A€MEHTOB ¥ CBOEBPEMEHHOTO BHI-

SIBAHUA Ae(PeKTOB,;
— KadeCTBa PEMOHTA (PeKOHCTPYKUUM) TYPOMUHLI AU ee dne-

MEHTOB.

AHanu3 pesyabTaToB O no3sBoAuT OOOCHOBAHHO CYAMTH O
TOM, CAEAYeT AU OCTAHOBUTH TYPOMHY (MAM, €CAU 3TO BO3MOXK-
HO, OTKAIOYHMTDH OTAEAbLHBIE 3AEMEHTh! VCTAHOBKHU) AASL PeBH3UU
M YCTpaHeHHMs Ae(PeKTOB UAM OCTAaBUThH €€ B padore A0 OAM>KaN-
Hiero peMoHra. [Ipy IpUHATUM pellleHUsT COTOCTABASIOTCS BO3-
MOJKHEBI€ 3aTPAThl Ha OCTAHOB, [IPOBEAEHHE BOCCTAHOBUTEABHBIX
paboT, HEAOOTIIYCK 3AEKTPHUYECKOH (TEeNAOBOH) 3HEPIrUU U APY-
rve ¢ noTepsiMu, OOYCAOBAEHHBIMH 3KCHAyaranmuen obOpyAOBa-
HUSA C IMOHMW)KEHHON 3KOHOMHYHOCTBIO.

DKCOpec-UCHbITAaHUA IIPOBOASATCS CUAAMU [NepCOHAAa LEeXOB
(rpymin) HanaAKM B COOTBETCTBUM C IIPOIPAMMOM, YTBEPIKAEH-
HOM TEXHUYECKHM PYKOBOAUTEAEM 3ACKTPOCTAHLUH.

[TepumopnyHoCcTe OV MeXAy peMOHTAMH CTPOro He peraa-
MEHTHUPYEeTCSI U BO MHOI'OM 3aBMCHUT OT COCTOSSHUA TypOoarpera-
T4, €ro HapaboTKH, YPOBHS 3KCIIAyaTaljMM, KadyecTBa MNpOBeAe-
HUS [IYCKO-OCTAHOBOYHEIX OIlepalMi U APYIHX OOCTOATEeABCTB
(HanmpuMep, BHEOUEPEAHOE UCNBITAHUE CACAYET IIPOBECTHU IIOCAE
HEYAQYHOI'0 IYCKa C HapyluieHneM TpeOOBaHMH HHCTPYKLMH, aBa-
PHHHEIM CHM)KEHHEM llapaMeTpoB napa 4 T.A.). OAHAKO B CpeA-
HEM TaKHUe MCHBITaHUSA PEKOMEHAYETCS NPOBOAUTE Ka’KABIe TPHU-
yeTeIpe Mecsalia.



3 OCHOBHBIE NPUHLILNBI, MTONOXEHHbBIE B OCHOBY 211

Beuay TOro, 4To B OCHOBY JOW 1NOAOXEH NPHHUHUII CPABHU-
TEABHOHN OII€HKM HM3MEeHSIOUMXCS MOoKa3aTeAer paboThl o0opy-
AOBAHUS, AASL PELIEHUA 3aAa4, HPUBEACHHBIX B pa3peAe 2 HACTO-
ALUX MeToAnYeCKUX YKa3aHNUN, He CAeAYyeT IIPOBOAUTE IPOMO3-
AKHX 110 00beMYy UM AOPOroCTOSLIHUX TaK Ha3bIBaeMbIX OaraHCO-
BBIX UCNLITAHUYN TYpPOOYCTAaHOBKM C BBICOKOTOYHBIM W3MEpEHH-
€M MHOIOYHCAEHHBIX PACXOAOB Iapa M BOABI U IIOCACAYIOIIUM
pacyeToM aOCOAIOTHEIX IMOKa3aTeAer 3KOHOMHYHOCTH ~ YAeAb-
HbIX PacxoAO0B Tenaa (napa). Iloatomy B KauecTBe OCHOBHOTO
KpUTepUsi U3MeHeHUs 00ler 3KOHOMUYHOCTH TypOoarperara
BMECTO BeCbMa TPYAOEMKHUX B OIIPEACACHHUU YACABHBIX pacxo-
AOB TeIlAa (lapa) NPUHUMAETCS 3AeKTPUYeCKasi MOIHOCTh, AOC-
TATOYHO TOYHOE U3MEepeHHe KOTOPOU He IIPEeACTaBAseT OOABLIO-
ro Tpyaa. I'lpu 3TOoM CpaBHUBAIOTCH 3aBHCUMOCTH 3TOM MOMIIHO-
CTH He OT PAacXxoAd CBe)Xero napa Ha KOHACHCALHMOHHOM De’Xu-
M€, KaK 3TO OOBMMHO IPAKTHKYETCH, a OT AABACHHUS B KOHTPOABHOH
CTyleHU TYPOMHEI IPU OTKAIOUYEHHOHN CHCTEMEe pereHepanun (3To
IO3BOASIET MCKAIOYUTDH BAMSIHUE Pe)XUMOB H IIoKa3areaen pabdo-
TBl pPereHepaTUBHEBIX [OAOrpeBarTeAed Ha PACIOAOXKeHHe U Xa-
pPaKTep NPOTEeKAHUsI YKAa3aHHOU 3aBUCHUMOCTHU U, CACAOBATEAL-
HO, AdeT BO3MOXXHOCTh HNPOBECTU KOPPEKTHLIM aHAAU3 CPaBHU-
Ba€MbIX PE3YAbLTATOB NOCAeAYoWuX JH). EcAn yyecTs OAHO3HayY-
HYIO AMHEPHVIO 3aBMCHMOCTEL AaBA€HHs B KOHTPOABHOU CTyIie-
HU OT PacxoAa@ CBEeyKero rnapa, a Takyxe BO3MOXXHOCTh AOCTATOY-
HO TOYHOI'O ero OIIPEAEAEHUs, TAKOH [PHEM IMO03BOASET OTKa-
3aTbCA OT OPraHM3alVM TPYAOEMKOrO M3MepeHus pacxopa cse-
JKero napa Cc BBICOKOM TOYHOCTLIO 0e3 yBeAH4YeHUs I1OrpelHocC-
TH KOHEYHOI'O pe3yAbTaTa (CAEAYeT OTMEeTHUTh, YTO IPHU TIATEeAb-
HOM OPOBEAHHMH HUCHBITAHUM C OAHUMH M TeMH JKe, U3Mepu-
TeABHBIMH IIPUOOpPaMH M COOAropAeHHN TpeOOBAaHUU HACTOSLMX
MeToaMYeCKUX YKa3aHNM HaAXKHOCTh M TOYHOCTL NOAYYEHHBIX
Pe3yAbTATOB OYAET AOCTATOYHO BEAMKA U MOJXKET Ada)Ke IIPEeBHI-
CHUTh TOYHOCTH "'OAAAHCOBHIX" HUCHOBITAHAH, AOCTUrasi YPOBHA
KBAAPATHYHOU HOTrpellHOCTH nopspka £ 0,4%).

TakuMm obpa3oMm, 006 M3MeHeHHM OOLEeH 3KOHOMUYHOCTH
TypDoarperata MOXXHO OyAeT CYAWUThL 110 pe3yAbTaTaM CpaBHe-
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HUS 3aBHCHMOCTEN 3AKTPHYECKON MONIHOCTHU OT AGBAGHUS B
KOHTPOABHOM CTYII€HH, NOAYYEHHBIM B pPe3yAkTaTe NOCAEAOBa-
TEABHO IIPOBEAEHHBIX OM.

Y10 KacaeTcsd aHAAH3a8 COCTOAHUA OTAEABHLIX JACMEHTOB
TypOoarperara, TO €ro OCHOBHEIMH KPHUTEPHUSIMHU SIBASIOTCH CAe-
AyroLuue:

— AASE COOCTBEHHO TYPOHHBI: BHYTPEHHUM OTHOCHUTEABHBIN
KITA nuAnHAPOB, paboTaouiux B 30He neperpeToro napa; Auar-
paMMa IapopaclpejpeAeHHUs]; AdBAGHUEe 110 CTYNEeHSM,;

~— AASI KOHACHCATOPpAa: BAKYYM M TeMIepaTyPHLIH HAIIOP NpPH
OAMHAKOBEIX I'PAHUYHLIX YCAOBUSIX (PacXoA U TeMIepaTrypa Lup-
KYAAIIMOHHOM BOABI HA BXOAE, pacXxop oTtpaboTaBiiiero napaj; mne-
pPeOXAKAEHNEe KOHACHCATA; HarpeB LIUPKYASLIMOHHOU BOARL; I'UA-
paBAHYECKOEe CONPOTUBACHUE;

~ AASl pereHepaTHBHBIX N CETeBhIX IIOAOrpeBaTeAEen:. TEM-
[lepaTypa HarpeBaeMOM BOABI HAa BRIXOAE, TeMIlepaTypHRIM Ha-
[IOop, JOTEpU AABASHUA B HNAPONPOBOAe OTOOpPA, NepPeOXAdrkKAe-
HHUEe KOHAEHCAaTa rperniero Iapa.

4 YCNOBMS, OBECNEYMBAIOLLME HALEXHOCTb
PE3YJILTATOB 31 U MX CONOCTABMMOCTb

Kaxk ymoMHHAAOCH B pasaeAe 3, AAs obecriedyeHnsi MaKCHMMAaAD-
HOM HAAEXHOCTHM M TOYHOCTH PE3yABTaTOB, a 3HAYWUT, M IIpa-
BUABPHOCTH BBEIBOAOB INPHU IIPOBEACHUM IOCAEAOBATEABLHEIX MC-
IIbITAHUH HEOOXOAUMMO BHLIIOAHUTH Psip YCAOBHE, OCHOBHEIE U3
KOTOPBIX CAEAYIOLIHE,

4.1 geHTHUYHOCTL TENNOBOM CX@Mbi U PeXHUMHBIX GOKTOPOB

Bo BpeMst KaXXAOI'0 UCNBITAHUA AOAKHBI OBITH HEBAEKHO OT-
KAIOUEHBI BCe OTOOPE! 11apa OT TYPOUHEI Ha COOCTBEHHEIE HYXK-
Abl ¥ A€a3paTop, 3aKPLITHl APEHA)KHEIE ¥ MPOAYBOUYHBLIE AMHUH,
TPYOOIIPOBOAHE! CBA3M C APYTMH YCTAHOBKAMH, TPYOONPOBOABI
HOAIUTKHY, BIPBICK OXAA’KAQIOLIEN BOALL B IPOMEXYTOYHBIYN I1e-
perpeB U T.A.

[Ipu npoBeAEHUM ONBITOB C BKAIOUEHHOM pereHepalen cae-
AyeT COOAIOAATh PABEHCTBO PACXOAOB CBeXEero napa U IUTaTeAb-
HOM BOABI uepe3 TpyOHbIe nyykM I1IBA,. boAbiIoe BHHMaHuEe Npw
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IPOBEACHHU ONBITOB HEOOXOAHMMO VAEAATH MOAAEPKAHUIO MH-
HUMAABHEIX OTKAOHEHHYU NnapaMeTpoB llapa OT HOMMHAABHBIX U
CpPeAHUX 3HaYEeHHU 3a OIBIT (CM. paspeA 6.1). AAsT HDOBEHIIIEHUS
TOYHOCTH KOHEYHBIX PEe3YALBTATOB CAEAYeT CTPOro COOAIOAATH
TpeOOBAHUA K MUHHUMAABHOH AAHMTEABHOCTH KaXXAOr0 OIBITa
(40 Mmua cTaOUALHOIO peskuma — CM. paspea 6.2) ¥ paBHOM npo-
AOAKUTEABHOCTU KAXXAOT0O pe’XUMa IIPH NOCAEAVIOIMX UCIILITA-
HUAX B lieAsIX YMEHBIUEHUS PACXOXACHUA 3HAYEHUN CAYYANHEIX
OLLINOOK.

4.2 AneHTUHHOCTL CXeMbl U3MEPEHHH M NPUMEHAEMbIX
npubopos

CxeMma maMmepeHUH npu OM AOAXKHA NpOeKTHPOBATHLCS Ta-
KuM obpa3oMm, yToOBl lapaMeTphl I1apa M BOABI HU3MEPAANCH B
OAHUX M TeX JKe MeCTaX C NMOMOMBIO OAMHAKOBEIX IPHUOOPOB,
[IOBEPEHHBIX A0 U IIOCA€ Ka>XAOro MCIBITaHHA.

B cocTaBe THIIOBOro rnepedyHss HAXOAATCS CAEAYIOUHe TIpU-
MeHSIeMBIe I1PM HCIBITAHUHU TOYKHA U3MEpeHUs:

— AAQBACHHS. I1apa A0 ¥ IIOCAe CTONOPHOro KAamnaHa, 3a
PEryAMpYyIOUMIMMM KAQIlAHAMHM, B KaMepax peryAMpyloigey cTy-
neHu, OTOOPOB M Iepep COOTBETCTBYIOLIMMHU NOAOTPEBATEASIMH,
3a IIUAMHAPAMM BBICOKOTO U CPEAHero AaBAeHUs, nepea [IUAHH-
APOM CpeAHero AABACHHA (TPH MOCACAHUX B OCHOBHOM AASL TYP-
6UH ¢ npoMIeperpeBoM), 1apa nepea CyKarwiluMH PacXx0AOMep-
HbIMH YCTPOMUCTBAMH, OTpaboTasiero napa,

— TeMNnepaTyphbl [apa rnepea CTOINOPHBIM KAAIIaHOM, 3a IH-
AMHAPAMH BBICOKOTIO M CPEAHEero AABAE€HUS, IlepeA LUAHHAPOM
CPeAHero AABAEHUS (TPHU NOCAEAHHWX B OCHOBHOM AASI TYPOHH C
[IpOMIIEpPErpeBoOM), B KaMepe U naponpoOBOAAX NMPOU3BOACTBEH-
HOro oTbopa; OCHOBHOIO KOHAEHCATA M IIMTAaTEeAbBHOU BOARI AO U
[IOCAE Ka’XAOrI'0 NIOAOIpeBaTeAs ¥ 3@ OOBOAHLIMHM AMHUSIMH; LIUP-
KYASIITAOHHOM BOABI AC U NMOCAE KOHACHCATOPA, CEeTEBOU BOALL
AO U IOCAe IoAOorpeBaTeAer; KOHASHCATA rperoiyero napa Bcex
[IOAOTPEBAaTeAEH (JKeAATEABLHO),

— 3AEKTPHYECKON MOIUIHOCTH HA 3a’KUMAaX reHeparopa;

-~ PaCXOAO0B: CBEJ)Xero rnapa U4 NUTAaTEeALHOM BOABI, Hapa OT-
6opa Ha HNPOHM3BOACTBO, OCHOBHOrO KOHAEHCATa CeTeBOU BOABDI;
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~ MeXaHMYeCKHUX BeAHMYMH: IOAOXKEHHS IITOKOB CEepBOMO-
TOpa U PEryAUPYIOUNX KAANAaHOB, YIAd NOBOPOTA KYA3YKOBOTO
BAAA.

IppumenseMuie npuo6op o

AaBAeHue CpeAbl M3MepseTcs ¢ mMOMOUBI0 Mauomerpos MTHU
KAacca 0,5; BakyyM B KOHAEHCATOpe XEAAaTeABHO U3MEepSATh PTYT-
HEIMM BaKyymMeTpamMu AM00 BaKyyMMeTpaMu abOCOAIOTHOIO AaB-
AEHHSI B KOMIIAGKTE C PerucrpupyrouyuMm npudopamMu THna
KCY uAn uudpoORBIMA YCTPORCTBAMU, YUUTHIBAA cielUuPHUKY
IH (cM. pasaeA 3), ocoboe BHUMAHUE CAEAYET YAEAHTb MAKCH-
MAAbHO HAAEKHOMY H3MepPeHHUIO AGBACHUSI B KOHTPOABHBIX CTY-
eHAX TypOHHBI (TAK KAK IIOCAeAHHe BBRIOMPAIOTCA, KaK NpaBu-
AO, B 30H€ MaAbIX AABACHMH, He NpPeBhLIIAIOMmUX 3—4 Krc/cm?,
Ip¥ BeIOOpPE ¥ YCTAaHOBKE MaHOMETPOB HAM MaHOBAKYYMMETPOB
Heo0Xx0oAuMO o0ecnevydTs MUHUMAABHBIE 3HAYEHUS [IONIPABOK I10
[IPOTOKOAAM II0OBEPKHU U HA BBICOTY HPUCOEAUHEHUS, a elle AyY-
11Ie CBECTH MOCAGAHIOIO K HYAIO). ATMOC(hepHOe AaBACHUE N3Me-
pseTCs ¢ ITOMOMIBIO PTYTHOro Gapomerpa AMOO aHepoHAa.

TeMmriepaTypa cpeAn! N3MepseTcsi B OCHOBHOM TepMoIipeobpa-
3oBaTeasiMu XK (XA) B komnaexTe ¢ noteryuomerpamu KCTI(THT)
UAU TepMOMeTpaMH ConporuBAeHus: ¢ MoctaMd KCM. Temnepa-
TYPY HUPKYAALMOHHON M CETEBOM BOABI 4ACTO NMPEATIOYTHTEAD-
Hee U3MepsaTh Aa00OPaTOPHBIMHY PTYTHBEIMHA TEPMOMETPAMH C Lie-
HoM Aeaenus 0,1°C.

CAaepyeT OTMEeTHUTh, YTO KOANYECTBO HE3aBHCHMEBIX H3Mepe-
HUAW AGBAGHUS ¥ TeMIepaTypbl napa A0 W HNOCA€ HAMHAPOB,
paboTaolMX B 30HEe Meperperoro mnapa, AOMKHO oDecIlleYHuTh
HaAeXHOe onpeAereHue uX BHyTpeHHero KIIA (rak, B 4acTHO-
cTH, 1o Typ6uHe K-300-240 HeoOX0AMMO MMETh, KAK MUHHUMYM,
IO AB€ TOYKM M3MEpEHWs TeMNepaTyphl U AABAeHHS CBeXero
rnapa u napa nepeap LICA, a Tak>ke 110 AB& TOUYKU H3MEPEHUA
AaBAEHUS ¥ IO dHeThipe — TteMmueparypwsl napa nocae LIBA u
LICA).

JAEKTPpMYECKas MOIHOCTh U3MEepPAESTCH C IIOMOIIBIO CIIeLH-
aABHO COGpaHHOM CXeMBI ABYX BaTrMeTpoB Kaacca 0,5 (0,2), npu-
COGAMHEHHALIX IaPaAAEABHO CYETYHMKAM IAEKTPOIHEPIrHu.

Pacxop 1napa M BOABI U3MEPSAETCA ITATHHIMY PacxopoMepa-
MUY, NOBEPEHHBIMUA AC U nocae M. TOUHOCTE TAKUX U3MEepeHUH
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BIIOAHE AOCTATOYHA, TaK KakK pacxop npu 33U HeoOXoAUM AHLIL
AASL BCIIOMOTATEeABHEIX LleAeH (HanmpuMep, AAS MUHHMHU3alHu pac-
XOXXKAEHHW PacCXOAOB CBEXXKEro nmapa U NUTAaTeABHOH BOARI, OIIpe-
AEAEHUS TeHAOBOY HArpy3KU NOAOIPEBATEAEH M T.A.}.

5 MPOIPAMMA 35U

[TOCKOABKY OCHOBHO€ BAHMSIHHE Ha U3MEeHeHUe 3KOHOMUYHO-
CTU TYpPOOYCTAHOBKM OKAa3bIBA€T COCTOSIHME IPOTOYHOH YaCTH
TYPOMHLI, B Ka4eCTBe OCHOBHOI'0 pPa3jpeAd NporpaMMbl HeoOXo-
AMMO TIPEAYCMOTPETh NPOBEACHUE OIBITOB HAa KOHAEHCAIMOH-
HOM pe)XHMe C IIOAHOCTHIO OTKAIOYEHHOM CHCTEeMOH pereHepa-
IIMH, YTO MCKAIOYAET BAUSHUE OTAEABHEBIX 3AeMEHTOB TEIIAOBOH
CXEeMbl U PEXUMHBIX VCAOBHM HA YPOBEHbE 3KOHOMUYHOCTH U,
CAEAOBATEARHO, [IO3BOASICT BHIABUTEH BAUSSHUE AKRIUL COOCTBEHHO
TYpPOUHBI. AGUCTBUTEABHO, IIPY HAAMYMA B KAXKAOM U3 HOCAEAO-
BATEABHO MPOBEACHHLIX UCHBLITAHHUN C MOAHOCTBHIO BKAIOYEHHOH
peresepanue pasAnYHbBIX N0 3HAYEHUIO PACXOKAEHUN MEXKAY
PacxopaM¥ CBEJXKero rnapa ¥ INMTATEeABHOM BOAR! M {HMAH) IIO Ka-
KUM-AR00 IIPpNYMHAM IIOKa3aTreaen padOTHl OTAEALHEIX pereHe-
PaTHUBHBIX NIOAOTpeBaTeAen OyaeT OTCYTCTBOBATH BO3MOJKHOCTE
KOPPEKTHOI'0 COIIOCTABAE€HUSI Pe3YABTATOB HCILITAHUH MEXAY
coOOM N OAHO3HAYHOTO OINPEASCASHHUS U3MEeHEHWsI MOLIIHOCTH, 00y C-
AOBAEHHOI'O AMHIB COCTOSTHHMEM ITPOTOYHOU YacTH (M3HOCOM YII-
AOTHEHUH, 3aHOCOM, IIOBPEeXXACHUSAMU H T.A.) U KOHAEHCATOopa.

TakuM ob6pasomMm, nepsasi cepusa DM Typbun aroboro Tuna
[IPEAIIOAAraeT IIPOBEeACHUE 3-0 ONBITOB HA KOHAEHCAIIMOHHOM pe-
JKUMe C OTKAIOYeHHOM cucrteMoM pereHepauuu (IIBA, aeaspa-
TOP M ABa nocaepHuX [THA) B Auana3oHe 3AeKTPUYECKHUX Harpy-
30K OT 20% HOMHHAABHOU A0 MAaKCHUMYyMa, AOIIYyCKaeMOro HHCT-
PYKLHEHN IO 3KCIAYATALIMH.

Bropaa cepug IMU CcoCTOUT TakXe U3 3-0 ONBITOB HA KOHAEH-
CAl{MOHHOM peXyMe B aHAAOIMYHOM AUANa3OHe HArpys3ok, HO
Ip¥ NOPOEKTHOW TEHNAOBOM cxeMe. lleAh BBHITOAHEHHS AAHHOM
cepu — CpaABHEHWe 3HAYEHHUU 3ACKTPUYECKOM MOIHOCTU (B
TOM YHCAE MAaKCUMAAbHO AOCTUTHYTOM) B TOCACAOBATEABHBIX O
C @aHAAU30M U3MEHEHMS NToKa3aTeAel pEereHePaTuBHEIX IOAOrpe-
BaTeAerM U KOHAEHCATOpA.
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Tperpsa cepnsa DU npoBOAUTCA AUIBL AAS TYPOUH C peryau-
pyeMbiMH OTOOpaMu napa. lleap OnelToB — CpaBHEHME Xapak-
TEPUCTUK TypOoarperara ¥ ero 3SAeMeHTOB IIPY PacXOAe CBeXXe-
ro napa, npeBBIUIAIOIIEM MAaKCHMAABHO AONYCTHMBIM Ha KOH-
ACHCAIIMOHHBLIX peXXHUMax, a Tak)Xe OIIpepeAeHHe TOoKalzaTeAeu
9KOHOMHYHOCTH CETeBhIX NOAOTPeBaTeAe! IIPHY NPOEKTHOHU Tell-
AoBOM cxeMme. CepHsi COCTOUT M3 3 OIBITOB M BKAIOYAeT OPUEH-
TAPOBOYHO CAEAYIOIIME DEe>XHMBI:

Typ6ursr ¢ peryAHpyeMbiM OTOOPOM HA TeNAOQPHKAUHIO

[IpoBopssTCA 3 OmBITa IIPH PAacXoOAax CBEXXero mapa MakcCu-
MaAbHOM, 90%-H0oM 1 80%-HOM C MHHUMAABHLIM OTKPEITUEM I1O-
BOpOTHBIX Auadgparm UHA (ars TypOuH ¢ AByMs BEIXOAAMH T-
orbopa, HanpuMmep T-100-130, BKAtoyeHR! 06a ceTeBBIX IIOAOTpEe-
BaTeAsl ¥, BO3MOJXHO, BCTPOEHHEIE INYYKU KOHAEHCATOPA).

Typburbr ¢ peryAnpyeMbiMA 0TOOpaAMH Ha TENIAOQHKAHIO H
IIPDOH3BOACTBO

[TpoBoasiTcst 3 OIBITA IIPHA PACXOAAX CBeXKero rnapa MakcH-
MaAabHOM, 90%-HOM u 80%-HOM C BKAIOYEHHBLIMH PEryAUpPyeMbl-
MH OTOOpaMy B MHHHUMAABHBIM OTKPEITVEM IMOBOPOTHEIX Auad-
parm UHA (xakK 4 B ripeapbIAyHieM CAy4Yae, AAS TYPOHH C ABY-
M BBIXOAAMH T-0TO0Opa BKAIOYEHEI 00a ceTeBbIX [IOAOTrpeBaTe-
ASI ¥, BO3BMOJXKHO, BCTPOEHHBIE NYYKN KOHAEHCcaropa). 3HaueHus
IPON3BOACTBEHHOro orbopa npu 3ToM BHIOUPAIOTCA C Y4E€TOM
nponyckHou cnocobHoctr HCA.

6 NOPRAOK A YCNOBHA NMPOBEAEHNA MCMNbITAHKA

6.1 CrabunbHoCcT pexmuma

OT cTaODUABHOCTH NPOTEKAHUSA PEXXUMA B Ka>XAOM OILITE 3a-
BUCHUT HAAEXHOCTE U TOYHOCTE IMOAYYaeMEIX pPe3yARTaToB. AAA
obecreyennsi CTaOMABHOCTU PEKOMEHAYETCA COOAIOAATH CAEAY-
I0lIMe OCHOBHBIE YCAOBUSA:

— KaXXABLIH OMBIT IIPOBOAUTCA IIPU HEHM3MEHHOM ITIOAOXKEHHNH
OPraHOB NapopacnpeAeAeHu s, uTO obecneyruBaeTCsa NOCTAHOBKOM
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NOCAEAHHUX HA OIPaHUYNATEAL MOLIHOCTYA UAH CIeIMAABHBIN YIIOP.
B HEeKOTOPBIX CAYYEsX, 3aBHCSI[UX OT KOHKPETHHIX YCAOBUAHU pa-
OOTHl CUCTEMBI PEryAMpPOBaHHUSA, CTAOMABHOCTH YaCTOTHI CETH,
BMAA TOTIAMBA U T.A., HEOOXOAMMOCTH YKA3AHHBIX AOIOAHHTEAL-
HBIX MEPOIPHUATUHN OTIAAQET;

— He NPOU3BOAATCA KaKue-An00 1epekKAIO4YeHHUsI B TeNAOBOU
cxXeMe (3a HCKAIOYEHHEM, pa3yMeeTcss, aBAPUHHBIX), KOTOPHIE MO-
I'YyT NOBAMATE Ha 3HAYEHUS PUKCHPYEMBIX BO BpeMs OIbITA I10-
Ka3daTeAerd U ImapaMeTpoB;

— OTKAKOYAETCH peryasrtop “Ao cebs’”,

— He AONYCKAaeTCs pa3HHilda pacXxOAOB CBEXXero mnapa 1 nu-
TAaTeABHON BOABI Boaee yem Ha 109%;

— He HAPYLUAIOTCS [IPEAEARl AOIIYCTHMBIX OTKACHEHWH napa-
MeTpOB napa (Ttabauna 1).

Tadbauna 1

MaxcumansHo MaxcumansH=o
[ONYCTUMOE OTKNOHEHVWe | AONYCTUMOE OTKNOHEHue

Napamer
P P cCpeflHero 3HaueHmn OT CpefHerc 3HaueHun

0T HOMUHANRBHOIO 3a OfbiT

[lasnenue caexero napa, %

TemnepaTtypa CBExero napa u napa +8 +8
npoMneperpesa, °C B B

6.2 InnrenbHOCTL ONBITA M HYACTOTA 3AMMCU NOKAIAHNM

HopmaapHass AAMTEABHOCTEH OIBITA COCTABASeT NOpsiAKa 40
MHH YCTaHOBHUBIIErocs pexxpma rypdoarperara.

3anucH B XYpPHaraX HAOGAIOAEHUU OCYUIECTBASIOTCSA OAHO-
BPEMEHHO KaXKAble 5 MHH, JAGKTPHYECKOH MOILHOCTH — 2 MHH,
HacTtora (PUKCAIMM IIOKA3aHMM aBTOMATHUYECKUMHU INpubopaMu
COCTaBAsEeT 2 —3 MUH.

6.3 KoHTpons xona onsita

3aA0roM BEICOKOrO KayeCcTBa UCNBITAHUS SIBASETCS ITOCTOSIH-
HBIM KOHTPOABL peXXuma Typboarperata ¥ ero 3A€MeHTOB, a TaK-
JKe HAaAEeXXHOCTH paboTel CXeMBI N3MEepeHUuH.
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OnepaTUBHBIM KOHTPOAL TAKOTO POAA OCVYIUIECTBASETCS BO
BpeMs OIbITa 110 NNOKAa3aHUSIM NPUOOPOB C UCIIOAL3OBAHHEM CAe-
AYIOIIUX KPHUTEPHEB, OCHOBAHHLIX Ha CONOCTABAEHHH MEXXAY
coO0M OCHOBHBIX MNAapaMeTpPoOB M 1OKa3aTeAed pPadoThl OTAEAb-
HBIX 3AEMEHTOB:

— MMHMMAABHOM PAa3HULLI PACXOAOB CBeXXero rmapa 1 nura-
TEABHOH BOABI;

— JIOCTOSIHCTBA [IapaMeTPOB CBE)Xero napa;

— HEHW3MeHHOCTHU CTeleHY OTKPHBITHUS IIapOBNYCKHLIX opra-
HOB TYpPOUHBEI.

Ba>XHBEIM KpUTEepHEeM XOAA OIBITA SABASETCS TaK)Xe Aormyec-
Kast YBSI3Ka MeXAy cOO0OH M ¢ HOPMATHUBHBIMUA MAU pacuYeTHLIMH
AAQHHBIMH CACAVIOUIMX I[IapaMeTPOB IMKAA:

— A@BAEHHA apa A0 MU MOCAEe CTOMNOPHBIX KAANAHOB M 34
OTKPBITBIMUA PEryAHPYIOL{UMM KAAnaHaMy;

— AABAEHHS Iapa 3a 3aKPBLITBIMH PEryAUupVIOMHMMHM KAaNa-
HaMHU U B KaMepe peryAupyrolerd CTylleHH,

— AABAEHUSA Mlapa N0 AMHUHU MpPolLecca pacllupeHus;

~— AAQBAEHMA I1apa B KaMepax 0TOOPOB M I1epep COOTBETCTBYIO-
IIITUMH TIOAQOTPEBaATEAIMYU,

— TeMIlepaTyphl 10 XO0AY Napa, KOHAGHCATa, IUTATEARHON H
ceTeBof BOABI {(OCOOEHHO A0 M NOCAe Bpe3KU TpyOOIpOBOAOB
06BOAA IIOAOTPEBATEAEH IIO BOAE).

Bo BpeMsl UCHBITAHUSA €r0 PYKOBOAUTEAL BeAeT AHEBHHK, B
KOTOpOM (PUKCHUDYIOTCSA BPeMs HayaAd U KOHIIA KA’KAOI'O OIbITa,
ero 0co0eHHOCTHM M OCHOBHEBIE XapaKTepHbIe 4YepThl, B YaCTHO-
cTH oOMlHe IoKalzaTeAu pexuMa (MOIIHOCTH, PACXOABI, COCTOS-
HUe OTAEABHBIX 3A€MEHTOB CXEMbI, IOAOKEeHUe apMarypsl, Oa-
POMETPHUYECKOE AABACHHUE U T.A.).

7 OBPABOTKA PE3YJIBTATOB N UX AHANIN3

3a OCHOBY fIpH OII€HKe COCTOSAHUSA 0OOPyAOBaHUSA NPUHHAMA-
IOTCSI CPEAHME U3 M3MEPEeHHLIX BO BpeMsi ONBITOB [TapaMeTPOB U
BEANYHH II0OCA€ BBEA€HUA BCeX HeOOXOAHMEIX NIONPaBokK [2]. Aas
BO3MO>XHOCTH IIOCAEAYIOIIEro CPaBHEHUSA Pe3YALTATOB MCIBITA-
HUSI MeXAY COO0OM OHU NPHUBOAATCS K OAMHAaKOBBIM IapaMeTrpam
¥ HOMMHAABHBIM YCAOBUSAM C NOMOIUBIO ITONPABOYHLIX KPUBBIX
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3aBOAQ-U3rOTOBUTEASl MAM KPUBLIX COAEPXKaMXCA B THUIIOBLIX
XapakTepHUCTUKax. AAsl onpeAeA€HUsi 3HTAABIIMY I1Iapa M 10CAe-
Ayioliero pacuyera BHyTpeHHUX KIIA wumcnoassyrorcs I-S-pu-
arpaMMa AAsI BOASHOTO napa u tabaunsr [1].

/7.1 XapakrepucTuku cucTemsl napopacnpeseneHms

TakuMH XapakTepUCTHKAMM NPHHATO Ha3bIBATh 3aBHCUMOC-
TH AGBAEHUH IIdpa 33 PEryAUpYIOMMMU KAAllaHAMU U B KaMepe
PeryAupyooller CTyIIeHH, a TaKXXe NOABEeMa IIITOKOB CepBOMOTO-
Pa ¥ KAAIIaHOB U (MAH} IOBOPOTA KYAGYKOBOIO BaAad OT pacxopa
CBeXero napa {(A@BA€HHA B KOHTPOABHOM CTYIEeHH).

AASL IOCTPOEHUS TAKUX 3aBUCHUMOCTEN 3HaYeHUs AABACHUA
[IepEeCYUTHIBAOTCA Ha HOMUHAABHOE HAvyaAbHOEe 3HayeHue AaB-
A€HUA 110 (PopMyAe

H
Tp on Py

Pi =P, T . 1
Py 1)

TAE P,— HOMHHAABHOE A@BA€HHEe CBeXKero napa;

pd", p°" — aAaBAeHHe CBEXXEro napa Y 3a KAallaHOM UAU B KaMe-

pe peryAupymoolie CTYIeHu B YCAOBHUSAX OIIBITA.
Pacxop, (G) cBexero napa B yCAOBUX OIBITA NEePeCYUTHIBALT-
Cs1 Ha HOMHMHAAbHbIE HaYaAbHBIe NapaMeTphl Iapa 1o popMyae

Po_ [To
VT 2

np on
Gu = Gu

rae T)" 1 T, — COOTBETCTBEHHO TeMIlepaTypa CBekero rapa B

YCAOBHSAX OIIBITAa U HOMHHAaABHas, K.
YKa3aHHBIe rpachuyeckue 3aBUCUMOCTH MMOKa3aHE! Ha PUCYHKe 1.
AASl aHAAHU3a KPUBBIX HA PUCYHKe | MCIIOAB3YIOTCA CAEAYIO-
1[Me IIOKA3aTeAH:
— 3Ha4YeHUEe CYMMAPHOU TOoTepHd AaBAeHUA (Ap) HA Tpacce
CTONIOPHBIA KAQIIAaH — MOAHOCTBIO OTKPBITHIM PeryAupyroujum
KAanaH (OOBIYHO He npeBbiiaeTr 3 —5%);
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— COOTBETCTBHE OYEPEAHOCTH OTKPBITUS PErYAUPVIOHIMX KAQ-
[IAHOB 3aBOACKOH AUarpaMMe HAW AAHHBRIM HUCOBITAHUM OAHO-

TUITHLIX TYPOUH (IPY aHaAH3e IPABMABHOCTH HAaCTPOUKHU CHCTE-
MBI IapOpacnpeACACHUAS CAGAYET UMETE B BHAY, 4TO O0Aee ITOAO-
roe rpoTeKaHyue AMHHA AABA€HNS 33 KaKUM-ANO0 KAAIIAHOM NPH
IIOCACGAYIOLIEM MCOBITAHMUM MOKeT OBITH BRI3BAHO H3HOCOM COIIA
COOTBETCTBYIOIEero cerMeHTa, a Ooaee Kpyroe — yMeHbilleHHEeM
BX CeYeHUs, HaNPUMED BCASACTBHE 33BaAbliOBKH; AGBACHUE 348
3aKPRITEIM KAAIAHOM AOAKHO PAaBHSTBECS AABACHHUIO B KaMepe
peryaupyloumiend CTylneHHu);

~— 33aBUCHMOCTh MOABEMA IITOKa CepBOMOTOpA {IIOBOPOTA KY-
AQYKOBOT'O BaAd), IpoTeKawlluas OAaBHO, Oe3 M3A0MOB U NAOIA-
AOK {HaAr4He MOCACAHUX YKa3bLbIBaeT Ha HapyuweHue (popME! CTa-
TAYECKOM XaPaKTEepHCTHKH).

P

4 9,

g

N

¢

1

B

C 3 4 5 6

%, <
>

R

5

b

AEBEM PErIAHPIRIKUN F Ak {408 MM | CXoL COLINEQD Ntopay, ¥4

b

lloader wrond cepBomoropa ar

| ~ nepeg CTONOPHLIM KAANAHOM, 2 —~ B KAMEDE PEryaupyIowen CTynenu, 3, 4, 5 u
6~ 1-i1, 2-@, 3-4 u 4-{ perynupyioIwMe Knanamol

PucyHok 1 — XapakrepuCTHKy CHCTEMS! nlapopacnpeaeneHus
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/7.2 3aBMCHMMOCTH ROBNEHMM NAPO NO CTYNEHAM OT [AaBNEHMS B
KOHTPONIbHOM CTYNEHH

AAdHHEBIE 3aBMCUMOCTH, UCIIOAL3YeMbI€ AASI OLIEHKH BO3MOJXK-
HBIX U3MEHEeHHMH B NMPOTOYHOM 4YaCTH TYPOHHBI, AHAAHIUPYIOTCS
B OCHOBHOM 110 pP€3yAbTaTaM OIILITOB C OTKAIOYEHHOM pereHepa-
uer. OTU 3aBMCHMOCTH MOJKHO Tak’Xe CPaBHMBATH M [0 pe-
3yABTaTaM ONLITOB C BKAIOYEHHOHU peredepanuey, OAHaKO BBHAY
TOrO, YTO B 3TOM CAyYae ONLITHBEIE 3HaYEHHS AOAKHBI ORITH CKOD-
PEKTUPOBAHBI C Y4€TOM BO3MOXXHOI'O HECOOTBETCTBHS PACXOAOB
CBeJXero napa ¥ NUTAaTeALRHOU BOABLI ¥ XapaKTepUCTUK pereHe-
PaAaTUBHLIX NOAOTPEeBATEAEe TI0 KaXKAOMY M3 HUCIHLITAHUH, AQH-
HBIE OIILITOB 3TOM CEepUH AASI daHAAU3d COCTOSTHHUA IPOTOYHOU
YaCTH NPAKTHYECKU He UCHOABL3YIOTCH.

CpaBHHBaeMble 3HAUEHUA AQBACHHUS AAA TYPOUH C ripoMiie-
perpeBsoM AOAKHEI OBITH IIPHUBEAEHBI K HOMHHAALHOMY 3Haye-
HHIO TeMIlepaTyphl CBeXXero 1apa (CTylneHH AQ npoMIeperpeBa)
u napa nocae npomneperpeera (cryneau LJCA u LIHA) o ¢gop-
MYAQM:

Tﬁﬂ ; (3)

(4)

(IPH IIOAAEP)XAHUY 3HAYEHUU TeMOaepaTypbl OAM3ZKUMHY K HOMH-
HaAbHBIM 3THMH HOIpPaBKaMH MOJXHO IIpeHeOpeys).

boAbuioe 3HaueHUEe AASl HAAEKHOCTHU OLEHKH DEe3YABTATOB
UCIIBITAHUHA UMeeT BHIOOP KOHTPOABHOM CTYIIEHHM (CM. pasjeA 3
HacTossnux MeTopAnueckux ykaszaHuiy). Kak npaBuao, B Kade-
CTBe KOHTPOALHOM BHIOMpAETCA CTYIIeHb B 30HE HU3KUX A8BAe-
HUH, TaK KaK, BO-NI€PBBIX, U3-3a OTCYTCTBHSA 33HOCA NPOTOYHOU
YaCTH B 3TOHM 30HE H OTHOCHTEABHO OOABIHUX 3a30POB IIPOXOA-
Hble CeYEHUS 3ITHUX CTYNIeHeM AOCTATOYHO CTAOMABHEI BO BpeMe-
HM M, BO-BTODBIX, NIpU (PMKCALMH AQBAEHHH B 3TOW CTYIIEHM BO
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BpeMsi ONBITOB MOXHO ob6ecneunTs DOABLIVIO TOYHOCTh OTCYETA
[IOKAa3aHuY MaHoMeTpa. IIpH NpoBeACHUU MCHELITAHHUSA OOBIYHO
PUKCHAPYIOTCA 3HAYCHHUA AABACHHSA NMPAKTHUYECKH BO BCeX KaMe-
pPax pereHepaTMBHBIX OTGOPOB, & OKOHYATEABHLIN BHIOOD KOHT-
POABHOM CTYNEHH OCYLIECTBASETCS AUIIBb MOCAE TIHIATEeALBHOIr'O
aHaAu3a rpadpuyecKuX 3aBUCHUMOCTeH AABACHMsI B OCTAAbHBIX
CTYNN€HAX OT AABAEHHMS B CTYINEHAX, KOTOPLIE IIPEAIICAaraeTcCs
UCIIOABL30OBAThH B KavyecTBe KOHTPOABHBIX (TaKMe 3aBUCUMOCTH B
cooTBeTCTBMU ¢ hopMyAoH DAIOreAsi NpakKTUYECKH IPAMOANHEH-
HEl ¥ HAIIPABAEHEl B HAYAAO KOOPAWNHAT).

B rabaune 2 npeAcTaBA€HBI CTYIIEHH NPOTOYHOH YACTH TYP-
OuH OCHOBHBIX THIOB, KOTOPEI€ OOBIYHO MCIIOAL3YIOTCH B Kaye-
CTBE KOHTPOABHBIX.

Ta6auna 2

Kamepa oT60pa, ucnonsayeman

Tun TypbuHbl B KQ4eCT8e KOHTPONbHOU CTYNeHu
Ha nogorpesarene

K-160-130
K-200-130
K-300-240 NM3
K-300-240 XTT'3
T-100-130
[1T-60-130

[Ipu aHaam3e rpadnyeCKoro Matrepuvana pPeKOMeHAYVeTCSH
NPUHUMATh BO BHUMdHHUE CAGAVIoLee:

— COBIIAACHUE BHIILICNIEPEYUCAEHHEIX 3@8BUCUMOCTEN NIPH HOC-
ACAOBATEABHBIX MCNBITAHUSAX CBHUAETEABCTBYET 00 OTCYTCTBHH CYy-
IJeCTBEHHEIX M3MEHEHUM MPOXOAHBIX CEYeHUH IPOTOYHOM 4acTy;

— QOAee KpyToe PACTOACKEeHNe AMHUY IO OTHOUIEHUIO K [IOAY-
YeHHBIM 110 NPEABIAYIIHUM HCOEITAHUAM CBHAETEALCTBYET O COAe-
BOM 3aHOCe ABDO O MECTHOM IOBpPEeXAEHHH COIIAOBOrQ almapara;

— 60Aee moOAOroe MNpOTEKaHue AMHUY YKa3bplBaeT Ha yBe-
AUYEeHHe 3a30pO0B (MCKAKOYAS BAPHAHT CPABHEHUS PEe3YALTATOB
AO M IIOCAE IIPOMBLIBKU).
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7.3 BHyrtpennmii (otHocutensHuif) KIML umnmungpos,
paboraiowux 8 30He neperpeTtoro napa

3uaveHus BHYTpeHHUX KITA NUAMHADPOB PaCCYHUTHIBAIOTCA C
OMOUILIO OOIENPUHATHIX (POPMYA MO PE3yALTATAM OIBITOB C
BKAIOUEHHOM M OTKAIOYEHHOM CHCTEeMOH pereHepauuf, 4acTh
KOTOPBIX IIPOBOANUTCSH NPY IOAHOM OTKPBITHH BCEX UAH HECKOAB-
KUX IPYIN pPeryAnpyoummux xaanasos (2], [9].

Kak noxa3aHo B [9], Ha 3HayeHue sHyTpenuero KIIA uuans-
APa TYpPOWHBI BAUAIOT B OCHOBHOM caeaviomue GakTOPHL:
XapaKTepPUCTUKA CUCTEMBI IapopacipeaeAeHus (AABAeHHE 34 pe-
I'YAUPYIOIMMM KAQNaHAMHU, [IOTEpPH NPH MX IOAHOM OTKPBITHH,
3Ha4YeHNs NepeKphlill); AGBA€HHS IO NPOTOYHOM YaCTH; COCTOS-
HHEe AOMNATOYHOro arnnapara M IPOTedYKH 4Yepe3 HapODaHAa>XKHEIEe
1 AMa(pparMeHHbIe YIAOTHEHHNS U Pas3beMbl AMapparMm M LIHAWH-
ApoB. OAHAKO eCAU BAMSIHNE ABYX HNEePBBIX (PaKTOPOB Ha M3Me-
HeHue 3HaveHusa KIIA B nepuop MeXAy NOCAEAOBATEABHBIMH
HCIIBITAHUSIMHA MOXXeT ObITh, XOTs Obl IpUOAM3IUTEARHO, OlleHe-
HO C HoMOuUIbi0 [-S-AvarpaMMbl ¥ PacCYeTHRIX AdHHLIX NO IpPO-
TOYHOU YacTd (1Mo u3MeHeHuro oTHoweHus U/C,), TO crocoOuL
HEIIOCPEACTBEHHOI'0 KOHTPOAS BHYTPUIHUAMHAPOBBIX IIPOTEYEK,
K COJKBAEHHMIO, OTCYTCTBYIOT U 00 M3MEHEHHUH UX 3HAYCHHUS [1PU-
XOAUTCSH CYAMTHh AULIBL IO Pe3yAbTAaTaM KOCBEHHEIX U3MepeHHUH,
B YACTHOCTH TeMIIepaTyphl 3@ KOHTPOAUPYEMEIM OTCEKOM Typ-
OuHbl. TemMneparypa napa, NpoTeKarollero 4yepe3 BHYTPEHHUE
YIIAOTHEHHS, CYLIeCTBEHHO BHILIe TeMIepaTyphl apa, IPOXOAA-
1jero yepes COIAOBOM M AOINATOYHEBIM annaparsl, I03TOMY NPH
TeX >Xe YCAOBUSAX C yBEAMYEHMEM 3a30pP0OB B YHAOTHEHUSX B
epyop 3KCIAyaTalUM TeMiepaTrypa napa (a CAGAOBATEABHO, H
3HTAABIUA} HA BBIXOAE M3 HUAUHAPA OyAeT HpeBHIIIATE UCXOA-
HYIO HA BCe OOAnIIOe 3HA4YEHUEe (COOTBETCTBEHHO OVAVT CHH-
JXaTbCsa 3HaveHUuss BHyTpeHHero KIIA, paccuuTanHble 0 napa-
MeTpaM, U3MEepeHHEIM AO M IIOCAEe ITUAWHAPA).

BBuAy TOro, 4ro npu BKAIOYEHHOM pereHeparnu 4acTh
BLICOKOTEMIEepPATYPHEIX IIPOTEYEK IIOMHUMO AOIATOYHOrO almna-
para cOpachIBAeTCA B COOTBETCTBYIOUIHME [IOAOTPEBATEAM, TEeM-
Ieparypa napa mocae fMANHApPA OyAeT HUXKe, @ CAeAOBATEABHO,
3HayeHue BHyTpeHHero KI1A nocaepHero 6oAbie aHaAOrHYHEIX
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3HaYeHHM B ONLITAX C OTKAIOYEHHOHM pereHepauuer. Mcxoas U3
3TOTO, MO 3HAYEHHIO PACXOXAeHHS BHyTpeHHHX KIIA, noayyeH-
HBIX B OIBITaX C BKAIOUEHHON U OTKAIOUEHHO pereHepanueil Bo
BPEeMEHH, MOXXHO CYAUTH 00 U3MEeHeHuH 'TAOTHOCTH' HpPOTOY-
HOM 4acCTH COOTBETCTBYIOWIEro LUMAHHAPA TYPOUHEL.

B KayecTBe MAAIOCTPALMH Ha PUCYHKe 2 IMOKA3aHO U3MeHe-

Hue BHyTpeHHNX KIIA LIBA u LICA typbun K-300-240 Bo Bpe-
MeHHU (4), 10 pe3yAbTaTaM ucneiTanuu [10].

A5

245

Toabo

HAPABOTNA Y

1 1 2 — cruCcTeMa pereHepatin COOTBETCTBEHHO BNOHEHA M OTKMOYEHa

Pucysox 2 — Uamenerune suyrpennnx KN UBL w LICA

Tarum 00pa3oM, KakK NOKA3BIBAET dHAAU3 PE3YALTATOB
MHOTOYUCAEHHLIX UCHBITAHUNA TYPOMH pa3HBIX TUIIOB, Hanboaee
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XapakTepHbIMU TIPUYMHaMU CHU)XeHHUs BHyTpeHHUX KIIA Typ-
OMH MAU UX IIUAMHAPOB SIBASIIOTCS:

— MOBHIILIEHHOE APOCCEANPOBaHNE B CHCTeMe napopacnpe-
AEACHHS;

— yBeAWYEeHUEe 3a30POB B NPOTOYHOM YAaCTH 110 CPaBHEHHIO
C pacyeTHLIMU 3HAYECHUSIMY;

— HECOOTBETCTBHE NPOXOAHBIX CeYeHUM pacyeTHHIM;

— HaAU4YUe 3aHOCA NPOTOYHOHW YACTH, BAUSIOIIEro Ha 3Haue-
HUe NPOMUALHBIX notepb n oTHowmenue U/C,;

— H3HOC U NMOBPEeXALHHEe 3AEMEHTOB NPOTOYHOM 4acCTHu.

7.4 Db PexTMBHOCT CUCTEMbI pEreHepaunm M CeTeBbIX
noporpesarenem

SPPeKTUBHOCTE CUCTEMEI pereHepaluy XapaKTepUu3yeTcs
3HAYEHUSIMU TeMIlepaTyphl [TUTATEALHOW BOAR 1 KOHAEHCATA 34
Ka)XXAbIM IIOAOTpPeBaTeAeM, MOKa3bIBaeMEIMI Ha rpadMkKax B 3a-
BUCUMOCTH OT 3HAUYEHHUM Pacxopa CBEXEro rnapa MAW AABAEHUSA
B KOHTPOABHOU CTYIIEHH.

[Ipy DOHM>XeHHUH TeMIIepaTypPhl BOABI IIOCAE NOAOTPEBATEASA
10 CPaBHEHHIO C NPEABIAYILMM HUCIBLITAHHEM CAEAYET IpeXXAe
BCero ONPeAeArTh 3aBUCUMOCTDh TEeMIIEPATYyPHOrO Hanopa IIOAO-
rpeBareasi (Heporpesa OTHOCUTEABHO TeMIIepaTyph! HaCckiljeHud)
OT YAEABHO! TENAOBOM HArpy3KH MAM OT PACXOAAQ CBEXXEro Inapa
(A@BAEHHSA) B KOHTPOABHOM CTYII€HH U CPABHUTH €€ C HOpMaTHB-
HON UAY pacyeTHOH. [IpyuynHaMy IOBRILEHHA TeMOepaTypHOro
Hallopa MOIYT SIBUTHCSA CAEAVIOUIHUEe (PAKTOPHI:

— BBICOKHMH YPOBEeHb KOHAEHCATa B KOopmyce;

— Pa3MbBIB MOANOPHABIX HIand MeXXAYy XOAGMH BOARI,

— 3arpsA3HeRHe NOBepPXHOCTU TPYOOK;

— "3aBO3AYLIHMBAHUE" KOPIIYCOB IIOAOrpeBaTeAer BCAEA-
CTBUE IOBLINIEHHKIX IIPUCOCOB BO3AYXAa UM HEYAOBACTBOPHTEAB-
HOM pabOTh! CUCTEMBI OTCOCA BO3AyXa M T.A.

EcAn TeMnepaTypHRIM HAIOp COOTBETCTBYEeT HOpMeE, TO
HEeOOXOAUMO COIIOCTABHUTh 3HAYEHUSI AGBASHHSA [lapa B MIOAOrPeBa-
TeAe U COOTBETCTBYIOUEM KaMmepe TYpOuHBEI, T.e. ONIPEACAUTE TUA-
paBAMYECKOE CONIPOTUBAEHME naponpoBoad. IIpuunHaMu yBeau-
YeHHsi HOCAEAHEro MOXXeT, B YaCTHOCTH, ABUTHCS NOBBILLIEHHOE APOC-
CeAripoBaHye B 3allOPHOM OpraHe AWM OOpPAaTHOM KAdlaHe.
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[Ipn BhIACHEHUH NPHUYHH HEAQrpeBa BOABI 3a NOAOTpeBaTte-
AeM, CHaO>KeHHBIM 00OBOAHOM AMHUEH, CAepyeT YOeAUTRCS B ITAOT-
HOCTH NOCAEAHEeH. JTO OCOOEHHO Ba>XHO IIPH aHaAu3e paboTh
[IBA, KoTtopbie CHab>XXeHBI TPyOONIPOBOAAMH IPYIIIOBOro 00BO-
Ad C OBICTPOAEUCTBYIOILMMHM KAAIAHAMM, HAOTHOCTH KOTOPBIX
3a4acTyi0 OpIBaeT HapyllueHa.

CeTeBhle NIOAOrpPEBAaTEAN B COCTaBe COBpPEMEHHLIX Typboyc-
TAHOBOK CO CTYHIEHY4aThiM HOAOIPEBOM CETEBOM BOABI CTAAM ITPAK-
THYECKU HEOTHEMAEMON YaCThIO TYPOUHBI, OKa3biBasi CyIlleCTBEH-
HOe BAUSIHHME Ha ee 3KOHOMMYeCKHe rnokasareau. Ilpu aHaamuse
3¢ PeKTUBHOCTH HUX PAbOTHI NPUMEHSIIOTCS Te XK€ KPHUTEepHH U
IIPHEMEI, YTO U AASl pereHepaTHBHLIX IIOAOrpeBaTeAel, OAHAaKo,
YYUTHEIBass MHOroobOpasue peXUMOB CeTeBhIX IIOAOTpeBaTeAel
(BO3MOJKHOE pa3pe’XeHHue B IapOBOM IIPOCTPAHCTBE, ODoAee HU3-
KO€ Ka4eCTBO BOARI I10 OTHOLIEHUIO K KOHACHCUPVIOIEMYCA flapy
U T.A.}), 0C000e BHUMAHHE IIPH aHAAM3e HUX COCTOSIHHUA CAEAYeT
VAEASTH BO3AYILIHON NAOTHOCTH, HAAHMYHIO OTAOKEHUH Ha BHYT-
PeHHUX ITOBEePXHOCTAX TPYOHOro nNy4yka H COOTBETCTBUIO [TOBEpX-
HOCTH TeIAOOOMEeHa pacyeTHOMY 3HAYeHHIO (B YaCTHOCTH, KO-

AUYECTBY 3arAylleHHBIX TPYOOK).

7.5 3ddexrmHocTb KOHBEHCATOPA

OCHOBHBIM [IAPAMETPOM, XapPaKTepPU3YyIOLUIUM 3PPeKTUBHOCTD
KOHAEHCATOpa NpM 3aAAHHBIX NMapOBOM HArpy3ke (pacxope OT-
paboTaBluero napaj, pacxoae OXAa’kAaroljen BOALI U €e TeMIie-
paType Ha BXOAE, ABASIETCS BaKyyM (AaBAeHHe OoTpaboTaBulero
napa), pakTHYeCKre 3HauyeHUs KOTOPOro CpaBHUBAKTCS C pe-
3yALTaTaM¥ NPEABIAYIINX HCHLITaHUH,

[Tpu noBEILIEHHBIX 3HAYEHUAX BaKyyMa HeO6XOAMMO ITPOBEC-
T THIATEABHYHD IPOBEPKY COCTOAHUSI KOHAEHCALMOHHOM YCTa-
HOBKH, YTO CBOAUTCS B OCHOBHOM K @HAAM3Yy 3HAYEHUHN OTAECAL-
HBIX KOMIIOHEHTOB, OIPEASASTIONIMX TeMNepaTypy HachineHus (T)),

COOTBETCTBYIOULYIO (PAKTHIECKOMY BakKyymy, no popmyae [9]
T, =T, + AT + 9T, (5)

rae T, u AT — TemmepaTypa OXA&KAAIOLIEH BOABLI Ha BXOAE B
KOHAEHCATOp H ee Harpes;
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0T — TeMnepaTypHBIM HAlmop KOHAEHCATOPa, olpeAeAsieMbli
KaK PasHOCTh TeMIIepaTyp HACHIIEHHSA U OXAAXKAQIO-
11lled BOABLI Ha BBIXOAEL.

TeMneparypa OXAaKAAQIOLIEH BOABL IEPEA KOHASGHCATOPOM IIPU
NPAMOTOUYHOM CUCTEME BOACCHAOXEHUSA ABASICTCS TaK Ha3bIBae-
MbIM BHEHIHHMM (PAaKTOPOM, KOTOPHIN ONPEAeAseTCs B OCHOBHOM
AHMUIb THAPOAOTHMYECKHMH H METEOPOAOTHYECKHMMH YCAOBHSIMHU,
a Npyd OOOPOTHOM CHCTEME CYIeCTBEHHO 3aBHCHT TAKXe M OT
3(P(PEeKTUBHOCTHA BOAOOXAAXKAZIOUIMX YCTAHOBOK, B YaCTHOCTH
rPaAUpEeH {[IO3TOMY B [TOCAGAHEM CAy4Yde CAEAyeT IPOBepUThH OX-
AQDKAQIOLLYIO CIIOCOOHOCTE TAKOM YCTAHOBKH H €€ COOTBETCTBUE
HOPMATHUBHEIM AGHHEIM].

ApPyraM KOMIOHEHTOM, BAMSIOIUM Ha BaKyyM, SIBASETCH Ha-
TPEB OXA&KAQIOIIE BOABI, KOTOPbIYM NPY 33A3HHOM NApPOBOM Ha-
IPY3Ke 3aBHCUT OT PACX0Ad OXAKAGIOILEH BOABL YBeAMYEHHe Ha-
I'PeBa BOABI CBUAETEABCTBYET O HEAOCTATOUYHOM e€e pacxoAe, Npu-
YAHAMH 4Yero MOTyT OBITE YBeAMYEeHHOE€ T'HAPABAHYECKOe COIIpO-
TUBACHHUE BCAEGACTBHE 3arpsi3sHEHUs TPYOOK M (MAH) TPYOHBIX AO-
COK I[TOCTOPOHHUMU NPpeAMeTaM#, UAUCTBIMUA U MU HEPAALHBIMH OT-
AOKEHMAMH, PAKYIIKAMH KM OPOYHUM, & TaKKe CHIDKEeHHE [0 Ka-
KOM-AKOO NpUYUHE NOAAYM LMPKYAAIIMOHHBIX HACOCOB, HENOAHOE
OTKPBITHE apMaTyphl, YMeHbIlIeHue cH(POHHOTO 3pdeKTa u T.A,.

OAHOU M3 NPHUYUH YXYALIEHUs TeNAOODOMeHa B KOHAEHCATO-
pe MOXeT OLITh TakK)Ke 00pa3oBaHUe TOHKOIO CAOSd MUHEPAAb-
HBIX MAM OPraHHMYECKHUX OTAOXKEHHM Ha BHYTPEeHHEeM IOoBepX-
HOCTH TPYOOK, KOTOPBIM HE BBI3OBET 3aMETHOIO ITOBBILICHUA
TMAPABAHMYECKOTr'O0 COIIPOTUBAEHMSI M IIO3TOMY He MOXXeT OBITh
O0HAapyXeH N0 pocTy nocaepHero. O BAHMAHHU 3TOro ¢akropa
MOXXHO CYAUTH AMIUL € TOMOLBIO aHAAM3da OCHOBHOIO HHTEIPasb-
HOTI'O IIOKa3aTeAs COCTOAHUA OXAa KAQIOIEeN IOBEPXHOCTH — TeM-
[IepaTypHOro Hamnopa |TpeTbero cAaaraeMoro B popmyae (J)).

TeMnepaTypHbIM HAllOp KOHAEHCATOpPa (KakKk U NPaKTUYECKH
AIO00ro TenA0OOMEeHHOrO0 annapara) npeACcTaBsAsieT CoO0H, Kak U
obuu ko3¢ dunueHT TenAonepeaadn, Haubosee NOAHBIM U YHH-
BEPCAABHEIN KpUTEePUHA 3QPeKTUBHOCTH Npolecca nepepadu Ter-
Ad OT orpafoTaBiiero napa K oxaaxkpamouewn sope. [lpu sTom
CACAYET YYHUTHIBATh, YTO B OTAMYME OT KOIPPUIUEHTa Tenaomne-
peAayy, KOTOPHIA He MOXXeT ObITh NOAYYEH IIyTeM HeloCpeA-
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CTBEHHBIX ¥M3MEepPeHUM, d AHLIB C IIOMOLLI0 IPOMO3AKUX pacye-
TOB, TeMIIePATYPHLIM HAIOP OlIpeAeAdeTCs AOCTATOYHO MPOCTO
U IIO3TOMY LIMPOKO HUCIIOAB3YeTCs B 3KCIAyaTauuy.

Ha TemnepaTypHBIA HANOp KOHAEHCATOpPA BAUSKOT NPAKTH-
YeCKU BCe OCHOBHEIE QAKTOPE!, XapakTepU3yIollye yCAOBHA K-
CIAyaTallU¥d U COCTOsTHHEe OTAEABHBIX JA€MEHTOB KOHAEHCAIU-
OHHOM YCT8HOBKHU: IIapOBas HArpPy3Ka, TeMnepaTypa U pPacxop
OXAQKAAIONIEN BOAB!, BO3AYIUHAA TAOTHOCTE BAKYYMHOM CHCTe-
MBI, COCTOSIHYE ITOBEPXHOCTH TPYDOK, KOAMYECTBO 3aTAyLICHHBIX
TPYOOK, 3(p(PeKTUBHOCTL pa0OTEl BO3AYXOYAAASAIOIINX YCTPOKCTB
1 AP. A aHaAM3a IIPAYHH PoCTa TeMIlepaTypHOro Hanopa npu
3aA8HHBIX PACX0Ae OXAKARIOLIEN BOABL, €€ TeMIepaType Ha
BXOA€ U IIaPpOBOM HArpy3ke KOHAEHCATOPA AHAAHM3UPYETCH KaxK-
ABIM U3 IIepeyYHCACHHBIX (PAKTOPOB U IOKa3aTreAeu:

~— BO3AYLIHASA MAOTHOCTL BAKYYMHOM CHCTEMHl — C HO-
MOIUBIO U3MEpeHHUsI KOANYeCTBAa BO3AYXa, OTCAChIBAEMOTO M3
KOHAEHCAToPa;

~ COCTOSIHUE NOBEPXHOCTeR TPpYOOK, HAAUHEe BUAUMOrO 3a-
HOCA — HO 3HAYE€HWIO I'MAPABANYECKOI'0 CONPOTHUBACHUS, BU3Y-
AABHO, BEIPe3KOH 00pasiioB; — COKpalleHue CYMMAapHOH noBep-
XHOCTH OXAQXKAECHHA — M0 KOAHYECTBY 3arAylmleHHBIX TPYQOK;

— 3(deKTHBHOCTE pabOThl BO3AYXOYAAASIOUIEIO YCTPOMUCTBA
— HYyTeM OonpejpeAeHHuss pabouyuXx XapaKTepPHUCTHK 3KeKTOpOB.

Ha pucyskax 3 —6 nokasaHbl yHOMSAHYTEIE 3@aBUCHUMOCTH AASL
KoHaeHcaTopoB 300-KLIC-1 u 200-KLIC-2 AMS3.

33BUCHMOCTH F’MAPABAHYECKOro CONPOTUBACHHA KOHAEHCATO-
pa, T.e. 1iepenaaad AABACHHUS MeXAY ero HallOpHBIMM U CAUBHBI-
MH aTpyOKamMu Ap , OT Pacxopa OXAXKAAIOLLEH BOAEI W nipea-
cTaBAeT CoO0M napabOAMUECKYH) KPHBYIO, NOCTOAHHBIM KO-
3(pPUHUeHT KOTOPOHA YBEAMYHBAETCA C POCTOM CTermeHH 3ar-
psI3HEeHUus1 (PUCYHOK 7).

CaepayeT 3aMeTHTD, YTO AASL [IPOBEACHUA aHaAN3a dPPeKTUB-
HOCTH KOHAEHCATOpPa, a TaK)Ke pereHepaTHBHEIX U CeTeBLIX II0-
AOTpeBaTeAel NpakTUYeCKH He TpebyeTcsi OpraHu3aluy KakKux-
AMGO0 Ccephbe3HBIX U3MEPEeHuHM CBEepX ITaTHOrO ofbeMa ¥ HeoO-
XOAMMO AMILIL O0ECnIeYNTh UX AOCTATOYHYIO TOYHOCTD IIYyTEM Ile-
PHOANYECKON KAaAHOPOBKH.
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7.6 Ouerka nameHenms obuLie IKOHOMNYHOCTH
rypboarperara

OCHOBHEIM KpHUTepueM, UCHOAB3YEeMbIM IIPH OLeHKEe H3Me-
HEeHUsI 3KOHOMHYHOCTH, KaK YKAa3bIBAAOCH BhIlIIE, ABASIETCS I'pa-
pryeckas 3aBUCHMOCTE SAEKTPHYECKOH MOIIHOCTH OT AABAEHHSA
B KOHTPOABHOM CTYIEHH, NOAYYEHHAas 110 Pe3yAbLTAaTaM MCIbLITa-
HUM TypOoarperata Ha KOHAGHCAIIMOHHOM PeXXUMe C OTKAIOYEH-
HOH CHUCTEeMOM pereHepauuu (B nponecce odpabOTKH OIBITHEIX
AQHHEIX 3Ta XapaKTePHUCTHKA TaK JXe, KaK ¥ AGBASHUA 10 IPOTOU-
HOM 4YaCTH, [IPEABAPUTEABHO CTPOUTCA B 3aBUCUMOCTU OT AdBAEe-
HHSI B HECKOABKHX CTVIIEHAX, IOCAEe COBMECTHOro aHaAu3a KoTo-
PbIX TPOM3BOANUTCS OKOHYATEABHBIY BLIOGOD KOHTPOABHOHK CTYIIE-
HU — CM. pasaen 7.2 HacrtosiiuXx MeTopAuuyeCKUX VKa3aHUM),

AASl IOCTPOEHHUSI 3aBUCUMOCTH OIIBITHBIC 3HAYEHUSA SACKTPU-
YeCKOM MOLHOCTH IIPUBOAATCA K INOCTOSHHLIM IIapaMeTpaM ia-
pa, OPUHATBHIM B Ka4YeCTBe HOMHUHAABHBIX, H BAKYYMY B KOHAEH-
CaTOpe C MMOMOIBI0, 3dBOACKHX IIOIIPABOYHBLIX KPHBEIX AMDO
[TONIPABOK, COAEPXKALUXCA B TUIIOBRIX JHEPreTUYecKHx Xapak-
TepUCTUKax (TOX):

N, = N + 3AN, (6)

rae N." — sAexTpuyecKasi MOIJHOCTb, U3MePeHHAas IIPY HCIbI-
TAHUYU,

2AN — cyMMapHas nolpaBKa.

Ha pucyHKe 8 B KayecCcTBe npuMepa nNokKa3aHbl 3aBUCHMO-
CTH JAEKTpHYEeCKOW MomHOcTU TypOumHbBl K-300-240 ot paB-
AeHUs B KaMepax V 4 V]I ot6opoB (nocaepHee 3KBUBAACHTHO
AABAGHUIO B pecuBepax 3a LICA) n1pH OTKAIOYEeHHOH CHCTeMe
pereHepanuy 0 AQHHEIM ABYX IIOCAEAOBATEABHO NPOBEAEH-
HBIX UCHBITAHMUA.

Kak BUAHO M3 PHUCYHKAa 8, 3HaYEHUSI U3MEHEHHUS 3AEKTPH-
4eCKOH MOIHOCTH AN, , NOAyYeHHEIe Ha OCHOBAHUU rpatuyec-
KOro CpaBHEHUS 3aBHCHMOCTEN OT AGBACHMU B ABYX BLIIIEYIIO-
MSIHYTBIX CTYHEHsX, NPAKTHYECKH COBIIAAGIOT, YTO CBHAETEAb-
CTBYET O AOCTATOYHOM HAAEKHOCTH IIOAYYEHHBIX pPe3yABLTATOB.
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PUCyHOK 8 — 3aBNCUMOCTS SN1eKTPMHECKOH MOWHOCTH TypOunnt K-300-240 (V)
OT [ABNOHWA B KOHTPONbHMIX cTynennx (8 xamepe V orbopa n 3a LICA)
NPK OTKNIOUEHKONR CUCTEME pPereHepalui

O6uiee 3HaYEeHUE N3MEHEHHS MOU{HOCTH MOXKHO TAaKIKe HPeA-
CTaBUTH B BHAE CYMMBI OTAEALHBEIX COCTABASIIOIMX, OIIPeAeAsie-

MBIX PACYETHBIM IYTCM,
ANZ* = ANT + AN, ®

rAe AN — H3MeHeHH€ MOIIHOCTH, BbI3BAHHOE COOTBETCT-
BYIOIUMM H3MeHerueM BHyTpeHHero KIIA uuans-
APOB, paboTarOIUX B 30HE Neperperoro napa;
AN’ — u3MeHeHHe MOIIHOCTH, O6YCAOBACHHOE NpPOYH-
MH (PaKTOpPaMH, rAABHEIM 06pa30OM NpPOTeYKaMH 4ye-
pe3 KOHIeBhie YIIAOTHEHHA ¥ HeNAOTHOCTH palhe-
MOB HUAMHAPOB, 0060HM M AnadparM, HeMAOTHOCTBIO



apPMaTYpPhi Ha APE€Ha)XXKHBIX U NPOAYBOUYHBIX AMHUAX,
H3mMeHeHueM BHyTpeHHero KI1A nuausppos, pado-
TAIOIUMX B 30HE BAXKHOrO napa, 1 Ap.
3HayeHue AN MOKHO OLI€HHMTH IO H3MEHEeHHIO BHYTPeHHEe-
ro KIIA paAvHApPA ¢ Y4€TOM ero AOAH B o0uiest MOMHOCTH TYp-
GoarperaTta ¥ OOpPATHOIO MO 3HAKY KOMIIEHCHPYIONIEro BAUAHUA
ero Ha MOIJHOCTB NIOCAEAYIoulero tnauHApa [2]. Hanpumep, npu
yBeandeHuU BHyTpeHHero KIIA LICA Typbumsr K-300-240 XTI'3
Ha 1% M3MeHeHue OoOmeH MOUHOCTH TypGoarperata AN, AOC-
Turdet npubdansutTeAbHO 0,70 MBT, Tak Kak H3MeHeHHsT MOUJHOC-
rert LICA n LIHA cocrassat coorBercrBeHHO + 1,22 u — (0,53 MBT.
Yro Kacaercs 3HayeHHA AN[P, TO ONPEAEAHTH €ro C AOCTa-
TOYHOU TOYHOCTBIO NNPAKTHYECKHU HEBO3MOXHO, OAHAKO CAEAYeT
HMeTh B BMAY, YTO €ro COCTABASAIONIasi, CBs3aHHa# C BO3MOX-
HEIM N3MeHeHrneM BHyTpeHHero KIIA nuaueaApoB, paboTraroniux
BO BA&KHOM I1ape, KakK [IPAaBUAO, BeCbMa HE3HAYHUTEABHA (eCaH,
KOHEYHO, UCKAIOUNTEL 3aMeTHBIE IIOBPEeyKAEHUs), Tak Kak abdco-
AIOTHBIE 3a30P6I [10 NPOTOYHOH YAaCTH AOCTAaTOYHO BEAHKH, & OT-
HOCHTEABHKIC BCAGACTBHE 3HAYUTEABHON BHICOTHI AOTIATOK MAARI,
4TO OOYCAOBAMBAET AOCTATOYHYIO COXPAHHOCTL VHIAOTHEHHMM BO
BpeMEHH U, CACAOBATEABHO, MAaAOe€ BAMSHHE UX COCTOSIHUS Ha
3KOHOMHUYHOCTE. [T03TOMYy OCHOBHOM COCTaBAsiOUied HEY4YHTHI-
BAEMOIr0 M3MEHEHUS MOLHOCTH ABASIIOTCS HEKOHTPOAHPYEMEIe
NPOTEUKH IIapa yepel3 HEernAOTHOCTH 3A€MEeHTOB LIMAHHAPA U 3a-
IOPHOW apMaTypbl. JHAYEHUS 3TUX IPOTEUYEK N OINPEAEASIOT
rA@BHBIM 06pa3oM pacxo>kKAeHHe 3HaYeHHH U3MEeHEeHMsT MOLHO-
CTA TYPOHHE, HAUAEHHOrO HEIMOCPEACTBEHHO (10 pe3yAkTaTaM
HMCIBITAHUN U PACCYUTAHHOIO IO U3MEHEeHMI0 BHyTpeHHNX KITA
IIMAMHAPOB, paboTaOUIUX BO BAGKHOM Nape.
bBoAbiliOe 3HaueHNe AAT OLIEHKHM 3KOHOMHMYHOCTH ¥ Harpy-
304YHBIX BO3MOJKHOCTEHN TypOoarperara UMeeT ONpeAeAeHne ero
MAKCHEMAABHOHN 3ACKTPHYECKOH MOLHOCTH IPU NPOEKTHOM Terl-
AOBO# cxeMme, B kaueCTBe OCHOBHOrO KpMTEpHs, OrpaHMYNBaAIO-
Iero neperpysKy TypOMHEI MO I1apy M, CACAOBATEABHO, OIIpeAe-
ASIOHIEr0 MAKCHMAABHYIO 3AEKTPHYECKYIO MOIIHOCTH, MCHOADL-
3yeTCsl, KaK IIPaBHAO, 3Ha4YeHHe AGBACHHS B KaMepe peryAupyro-
Hieyr CTYreHH, YKa3hlBaeMoe B HHCTPYKIHY O 3KCOAYATALHNU U
TEeXHHYECKHUX YCAOBHMAX Ha IIOCTaBKy. B KayecTBe mpumepa B
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tabAnne 3 npuBeAeHBl MaKCAMaAbHBIE 3HAYEHHMA 3AeKTpuuec-
Kol MoumiHocTy TypOunn K-300-240-2 AM3.

Tabaunga 3
[pepenbhoe pasnenue MaxcumanbHan
Tennosas Cxema B KaMBpe Perynupyiotie’ cTynexu, 3NeKTPUUecKas MOLWHOCTD,
Krefom? MBr
MBI orkmovens: 154 290,0
MHL oTknioNenb) 158 276,0
NBA, NMHA orknioveHs! 128 255,0

B HEKOTOpBIX CAYYasiX AONOAHMTEABHO OrpPaHUYHMBAIOTCSH
3HAYeHHUs] AABAGHHMs B APYrux KaMepax o IPOTOYHOH 4acCTH,
HanpuMep B AMHUM XOAOAHOro npomneperpera u nepep IHHA
(B 4acTHOCTH, nOoCAepHee Aas TypouH K-500-240 n K-800-240 ne
AOAKHO TpEBHIIATEL 3 Krc/cM?).

[TpuynHaMy, AUMHUTHPYIOIMMHY MAaKCHUManAbHYIO AEKTpHYeC-
KYIO MOILHOCTD, ABAAIOTCA TaKXe IIPEAGABHO AOIYCTHMMBIEe 3Ha-
YeHHUsi BaKyyMa B KOHAeHCarope ¥ TeMIIepaTyphl BBIXAOMHOIO
narpyoka TypOUHEL

[Ipouumn (pakTopaMu, OTrPAHUYMBAIOUIUMH 3AEKTPHUYECKYIO
MOLIHOCTh, AABAAIOTCA IIOKA3aTEeAH, XapPaKTepUu3yroujue COCTOsd-
HUe TYpOUHEL U ee OTA@ABHEIX CHUCTEeM U 3AeMeHTOB (BUOpaius,
TOABEM KAAIAHOB, OTHOCUTEABHEIE PACIUIVDEHUS U AP.), @ TaKXe
"BHemrHue" yCAOBHUS CO CTOPOHLEI KOTAA U BCIOMOraTeALHOro
O00OOPYAOBaHMUSL.

MakcumManrsHasA 3AEKTPUYEeCKas MOLHOCTE ONPEAEASIeTCS U3
ONBLITOB HOPH IIPOEKTHOW TENAOBOM CXeMe U rapaMeTrpax napa u
BOABI, MHHAMAABHO OTAHYAIONHUXCA OT HNPOEKTHBIX. EcAmu 1pwu
CPAaBHUTEABHOM aHAAM3€E Pe3yALTATOB NOCACAOBATEALHBIX UCIILI-
TaHHUH BBISCHHUTCS, YTO MOIUHOCTE YMEHBIIUAACh, TO AASl BBISAC-
HeHH IPHUYMNH 3TOr0 HEOOXOAMMO CONOCTAaBUTH NOKA3aATEAH, Xa-
paKkTepu3yoiine 3p@PeKTUBHOCTE BCeX 3AeMEHTOB Typboycra-
HOBKHM (CM, pa3aeAan 7.1-7.5 macrosuinx Meroanyeckux ykasa-
HUM), ¥ B CAyYae HUX PACXOXAEHHUS HONBITATECA KOAMYECTBEHHO
OLl€HHNTk BAMSHHE HX U3MEHeHHN Ha 3HAUYEHHE MAaKCHUMAAbHOH
3AEKTPUYECKON MOIIHOCTH C NMOMOIbI) AGHHBIX COOTBETCTBYIO-
mux TOX uam [11).
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OKOHYaTeAbHbIe pe3yALTaThl 3V NPeACTaBASIIOTCS B ABYX BU-
AdX — TabAMYHOM H rpaduyecKoM.

B TabanLax yKasbIBAIOTCS BCe NapaMeTphl ¥ MOKa3aTeAH,
XapakTepHU3yLue COCTOsTHUe Typboarperara npy Ka>XAOM M3
[IPOBEPEHHEIX PeXUMOB, MepPEeCYUTIHHEIE B CAyYae He00Xo-
AUMOCTHM Ha HOMHHAABHBIE YCAOBHS (CM. pasaeanl 7.1; 7.2 u
7.6 nacTosmux MeTtopndecknx ykazanuM). OCHOBHBIE N3 HUX
CAGAVIOIHE:!

— A@BAEHUE CBEXero rapa A0 U IOCAe CTOIOPHHIX KAdna-
HOB, 3a PeryAupyroUMMU KAAllaHAaMUY, B KaMepax M CTYIeHAX
TYPOUHE! M IIepep MOAOTpeBaTEeAsIMU PereHepaTUBHEIMU U CeTe-
BEIMHW; BAKYYM B KOHAEHCATOpE;

— TeMIilepaTypa CBeXero napa, napanpoMieperpesna, lIura-
TEALHOM BOALI, KOHAEHCATa U CeTeBOW BOABLI 3a COOTBETCTBYIO-
IUMHU IOAOTPEBATEASAMH, OXAaXAAIOIIed BOABI AO U IOCAE
KOHAEHCATOpa;

— pacxop CBeXero napa, NUTATEeABHON BOALI, KOHAEHCATa
OCHOBHOI'0O U CETeBEIX IIOAOrpeBaTeAer, CETeBOU BOALI;

— 3AEKTPUYECKAs MOUIHOCTE Ha 3a)XKUMaX reHeparopa.

Ilo BBILIEYyNOMAHYTHIM TAaOAMYHBIM AQHHBIM CTPOSATCS Ipa-
(pUYeCKHe 3aBUCUMOCTH CAEGAYIONIUX ITapaMeTpPOB YCTAHOBKHU OT
AABAEHUS B KCHTPOABHLIX CTYTI€HSX:

~ AQBAEHHUA:

3@ PEryAUpYIOIIMMH KAallaHaMHU (TakK’Ke U OT pacxopa Cse-
JXero napa);

B KaMepaX OoTOOpPOB ¥ CTyneHdaAX TYPOMHEI,

iepea NOAOrPEBATEASIMH;

— TeMnepaTryph IIUTATEABHOH BOALI U KOHAEHCATa;

— BHyTpeHHero KIIA unuauHApOB, paboTarUuiux B 30HE
[leperpeToro napa (Taxkke OT pacxoAa CBeXXero napaj;

— ODAEKTPHYECKOM MOINHOCTHM Ha 3aKMMax reHeparopa.

OT pacxopa nmapa B KOHAEHCATOP CTPOATCA 3aBMCHUMOCTH
HarpeBa OXAa’KAQONer BOALI, TEMIEPATYPHOro Halopa ¥ BaKy-
yMa B/ KOHAeHcaTope. Takue XapaKTepUCTUKHU pereHepaTuBHLIX
U CeTEeBLIX IOAOTpeBaTeAe!, KaK TeMNnepaTypHEIM HAmop, a Tak-
JKe II0Tepu AaBA€HMs B TPyOOINPOBOAAX rperoliero napa, MOoryT
OLITE NOCTPOEHE! B 3aBUCUMOCTH OT MX TENIAOBOM HArpy3KH.
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8 SAKJIHIOMEHME

8.1 TiiaTeAbHO NPOBOAUMEIE C COOAIOAEHHEM BCEX PeKOMEH-
AQLIMM ¥ MHHHMMaAAbHOU NEepPHOAMYHOCTHIO 3V npu cpaBHUTEAB-
HO HeOOABLIIMX 3aTparax U TPYAOEMKOCTH MOMOralT CBOEBpe-
MEeHHO OOHapyXuTb AedeKkrel B pab®oTre TypOoarperara u ero
3A€MEeHTOB, BAMSIOIHe Ha YPOBEHb IKOHOMHUYHOCTH,

8.2 ANl MOAYYEeHMSI HAAEXKHEIX U COIIOCTEBUMBIX MEXXAY CO-
OOH pe3yAbLTATOB IPH NPOBEAEHUHN NOCACAOBATEABHbBIX HCILITA-
HUM HeOOX0AMMO COOAIOAQTHL ABa OCHOBHEIX YCAOBHA: NOAHYIO
HACHTHYHOCTH TENAOBON CXeMbl M PEXKUMHEIX YCAOBUHU U IIpHU-
MEeHEeHHEe OAHMX H TeX JXe PEryAsgpHoO NoBepseMbIX H3MEePUTEAD-
HBEIX IPUOOPOB M AATYHMKOB PEKOMEHAYEMOI'0 KAACcCa TOYHOCTH.

8.3 T1OCTOSIHHEIM NPU3HAKOM IIPAKTHYECKHU AI0OOro CKOABKO-
HHUOYAb 3aMeTHOro aAedpekra NpOTOYHOH YaCTH TYPOUHEI ABASIET-
Csi OTKAOHEHHEe OT HOPMBI AGBAGHUS 11apa B OAHOU UAM HECKOAB-
KHX CTyneHsaXx. B cBA3u ¢ 3TuM OOAbIIOE 3HAYEHME NpruodpeTaeT
TIIQTEABHOE H3MEpPEeHHEe AGBACHHS B MAKCUMAABHO BO3MOJKHOM
KOAWUYECTBE TOYEK I10 NPOTOYHOM YacTH, TaK KAaK 3TO MO3BOAUT C
OOABIIIOY TOYHOCTBIO ONPEAEAMTD IPEANIoOAdraeMoe MeCTOHAXO0XK-
AeHHe AepeKTa, a CAeAOBATEABHO, BBISICHUTE Ilepej BCKPLITHEM
IIMAMHAPQ BO3MOXHYIO IOTPeOHOCTH, B COOTBETCTBYIOIIUX 3a-
INaCHBIX KOMIOAEKTaX COMNAOBOrO U AOIATOYHOrO anmnapara, YIIAo-
THUTEABHBIX CEerMeHTOB, rpeOHeN U T.A. YYHTHEIBAsE OTHO-
CHUTCABHYIO IPOCTOTY HU3MEpEeHUs], KOHTPOABL AABAEHMUS IO CTy-
IIEHAM CAEAYeT OCYUIeCTBASATH IIOCTOAHHO B LIEASIX CBOE@BpPEeMeH-
HOU (PUKCALMH OTKAOHEHHUM OT HOPMHL.
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[TNOTHOCTb P, KriM3
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1000 Temneparypa <t°C< __._

990 | 122 | 186 | 233 | 271 | 305 | 337 | 366 | 393 | 419 |
| 980 | 467 | 490 | 512 | 534 | 555 | 575 | 595 | 614 | 633
688 | 705 | 722 773 | 789 | 805 |
960 | 837 852 | 86,7 88,3 89,8 927 | 942 | 956
950 | 984 | 998 102,6 1066 | 1080
| 940 | 1120 | 1133 | 1147 | 1160 | 1173 | 1187 | 1200
930 | 1247 | 1259 | 1271 | 1283 | 1295 | 1307 | 1318 134,
136,3 138,6 1420 | 1431 | 1442 | 1452
1474 1507 | 151,8 1538 | 1549 | 1559
158,0 160, 1640 | 1649 | 1659
1688 | 16938 1744 | 1754
179,2 1810 | 1818 | 1827
186,1 1904 | 1912 192,9
1945 | 1953 1994 | 2002 | 2010 _
850 | 2026 | 2034 | 2041 | 2049 | 2057 | 2065 | 2073 | 2080 | 2088
211,9 218,5
| 830 | 2181 | 2188 | 2196 | 2204 | 2211 | 2218 | 2225 | 2232 | 2239
226,8 2296
810 | 2325 | 2332 | 2339 mm

800 | 2396 | 2403 | 2410 | 2416 2443

7% 2470 | 247.7 | 2483 | 2490 | 2497 | 2503 | - @

I

Pucynok A.3 — [InoTHOCTL BOLI B 3aBUCMMOCTH OT TeMNepaTyphi
npn p < S0 xrc/ca’ (p = p’ + Ap)

82,1 83,7
970 | 98,
112,0
147,4
166,9 1679
1764 | 1773
1937 1945
2018 | 2026 |
2096 | 2104 |
246,3
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