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Onuc BuHaxony

BuHaxin BigHocuTbCs [0 ranys3i  MeTposoriib, @ came, [[O MpUCTPOIB  AiarHOCTUKM | KOHTPOIo
BMTPaTO-BMMIiplOBanbHOro obnagHaHHs, | MOXe BUKOPWCTOBYBATUCH MNPOMWCIIOBMMMW MignpuemcTBamu abo
KOMYHanbHUMW rocnogapcTBamMmun Ana onepaTuBHOT NepeBipkn Npaue3naTHoCTi Ta TOYHOCTI NOBYTOBUX MiYMIBHUKIB rasy
B yMoBax Moro ekcnnyaTauii 6e3 OeMOHTaxy 3 MiCUS BUKOPWUCTaHHS, 3 METOK BU3HAYEHHS OOCTOBIPHOCTI obniky
CNOXUTOrO NPUPOOHOrO rasy i BignoBigHOCTI NiYMMbHUKA MO0 METPOSOMNYHUM XapaKTepUCTMUKaM.

[ocToBipHicTb 06niKy rasy 3yMOBMIOETHCS, B NEpPLUy Yepry, TOYHICTHO BMMIpOBaHHA 00'eMy Ta BUTpaT rasy
niYnnbHUKamMK, TOO6TO BiANOBIQHICTIO BCTAHOBNEHWM HOpMaM TOYHOCTI | BUMOram, sIKMM NOBUHHI 3800BOSIbHATH 3acobu
BUMiptoBaHb (3B). TouHicTe 3B HOPMYETHCA rpaHuLEd AONYCTUMUX 3HAa4YeHb OCHOBHOI NOXUOKK, sika Ana NpeunsinHnx
BUTpaTOMIpiB CTaHOBUTL MeHwe + 0,5%, To4Hux - Big £ 0,5 go + 1,8% , HWXK4YOI TouHOCTI - Binblwe +1,0%. Baknusoto
BUMOro, ocobnueo gna nobyToBMX NIYMMbHWKIB, € BUMOra "OOCTaTHbOI " HWXKHBOI MexXi BUMMIplOBaHb, Npu sKii
BeOeTbCA AOCTOBIpPHMI OOniK rasy 3 HOPMOBEHOK MOXMOKOK Mpu MiHiManbHin BUTpaTi cnoxueada. Lle MmiHimansHe
3Ha4YeHHs noBUHHO B 3-5 pasiB nepesuwyBaTh nopir YytnueocTi 3B. KoHTponb npayesnaTHoCTI | TOYHOCTI nobyToBmx
NIYUNBHUKIB NONsirae 'y BU3HaYeHHi iXHbOI BigHOCHOI NOXuGKM i BignosigHocTi Ti 3Ha4YeHHA BkaszaHoMmy B TVY.
MpayesnaTHICTE NiYMIbHUKA XapakKTEpPU3YETLCA TakoX BiAMNOBIOHICTIO MOKAa3HWKY BIiOMOB, WO pernaMeHTyeTbca B
TEXHIYHOMY 3aBfaHHi. BigmoBu gna BuTpaTo-BUMIpOBanbHMX 3acobiB knacudikytoTbcs 3a iX isndHOK CyTTHO i
noainaTLECA Ha MexaHivHi, 3yMOBMEHI NOpYLUEHHSIM po60oTO3AaTHOCTI MEXaHIYHMX eNeMeHTIB NIYUNBHUKIB; enekTpuYHi
3yMOBMEHi BMXOOOM [LOBIiNbHOI METOAOSOrNYHOT XapakTepucTukn 3a Mexi BCTaHoBeHoro gonycky. [NpauespaTtHicTb
NiYMNbHUKA 3aneXnTb Big HaZIMHOCTI (PYHKLIOHYBaHHA BCi€l CUCTEMM | Big TOrO HaCTINbBKM KOXHa i3 BMAIB BioMOB
3HaxoOWTbCA B MeXax pernaMeHTOBaHWX 3HadeHb. Bumorowo ans BUTpaTo-BUMIPIOBANbHOI TEXHIKM € Takoxk
HesanexXHiCTb pesynbTaTiB BUMiptoBaHb Big dpakTopie BNAUBY i 30eperkeHHA npaue3naTHOCTI | 3aAaHnX XapaKkTepucTuk
nicnga Ail yux cdaxkTopis.

MpoTe, B npoueci ekcnnyaTauil TOYHICTb | HagiliHICTb ra3oBUMIpOBanbHOrO obragHaHHS 3MEHLLYETLCS BHACNIOOK
X BIiOMOBM, NIMHHOCTI METPOSOMNYHMX XapakKTePUCTUK Ta HECAHKLIOHOBAHOIMO BTpydaHHsa B X poboTy. Ha
OOCTOBIPHICTE BUMIpIOBaHb BMMBAE TakoX 3MiHa PIsUYHOrO CTaHy rasy B 3arexHocTi Big GaraTbox akTopis:
abconioTHOro TUCKY B CepedoBMLLi BUTpaTOMipa, SKUA Yy CBOK Yepry 3anexuTb Bif TUCKY B KOHKPETHUX yMOBaXx
eKkcnnyaTauii BUTpaToMipa; Ce30HHI 3MiHM TemnepaTypu, 3aneXxunTb Bif BUCOTU po3TallyBaHHA TOYKW BMMIipoBaHb Hapg
piBHeM Mopsi. Tak, i3 3miHoto TemnepaTypu Ha 1°C noro ob'em 3miHoeTbest Ha 0,34%, a npu 3miHi Tucky Ha 100Ma,
o6'eM 3miHloeTbest Ha 0,1% npu He3MiHHI MacoBii BUTpaTi rasy, WO NOBMHHO GYyTW BpPaxoBaHO NHWIBHUKOM Mpu
BUMIpPIOBaHHI i 0BniKy CnoXuToro rasy. HeeBpaxyBaHHsi LbOro akTty NpUBOAWTL A0 BigXMIEHHS AincHoro ob'emy
CNOXWTOrO rady NopiBHAHO 3 Nokasamu nivnnsHuKiB Ha 3,06%.

[o Toro X, ocKifnbkn npuBeneHa OO CTaHAapTHUX yMOB 06'€eMHa BUTpaTa rady BU3Ha4daeTbes sk obyTok o6'eMHOT
BMMIpSHOT MiYUMBHUKOM BUTPATU Ha TYCTUHY rasy 3a pobouynmx yMOB MpuBedeHWW OO TYCTUHW rasy 3a cTaHO4apTHMX
YMOB, @ lycTMHa, y CBOI Yepry, 3anexuTb Bif 6araTbox KOMMNIEKCHUX napameTpiB, TO HeBpaxyBaHHA UMX dakTopis
BMKIWKAE METPONOridHy BIAMOBY miYWMbHUKE, 3YMOBMEHY BUXOOOM METPOSONYHUX XapakTepucTuK 3a MexXi
BCTaHOBJEHNX OOMYCKIB i, AK HAcnigok, Npu3BoAnTb 4O HEAOCTOBIPHOrO OOsiKY.

Bigoma eTarnoHa ycTaHoBKa COMNSIOBOrO TWNy Ans BMNpobyBaHb OCHOBHUX METPOMNOMYHUX XapakTepucTuk
NiYMnbHUKIB rasy [1], sika cKrnagaeTbcs i3 NPUCTPOl, WO BUNPOGOBYeTbCA (NiYMnbHWMK abo BUTpaTOMip), conna,
Axepena BuTpatu, gpocens. [NpuHUMn Aii ycTaHOBKM nonarae y CTBOPEHi 3a AOMOMOrol conna, Yepes sike npoTikae
MOTiK rasy, Lo 3a0aeTbCs reHepaTopoM BUTpaTW, HaOKpPUTUYHOrO nepenapy TWCKy. B Takomy BMnapKy LUBWAKICTb
NOTOKY B HaMBY)X4OMy MicCLi conna BCTaHOBMIOETHCA PIBHOK A0 LWWBUAKOCTI 3BYKY, WO 3abe3neyye Haa3BU4YanHO BUCOKY
cTabinbHicTe BUTpaTU. KOHTpOnbHUIA 00'eM 0B4YMCRIoTL K 4OOYTOK NOTOYHOI BUTpaTK rasy, WO NpoTikae Yepes conro,
Ha 4ac BUMIPOBaHb. 3a pPi3HULEK NOKasiB MiYMNbHMKA Ta KOHTPOMbHWMM O6'€MOM, O MPOWLLOB Yepes3 NiHUSbHUK,
BM3Ha4aloTb NOXuGKy npunagy. [ns oTpUMaHHa PisHUX BENUYUH BUTPAaT Mpu MOBipLi BMKOPWCTOBYIOTb BigMOBigHY
KinNbKiCTb pisHMX conen abo apocentoBaHHAM OOCAraloTb Tiel XX MeTU. YCTaHOBKa BUKOPMCTOBYETLCS ONA rpagytoBaHHSA
Ta NOBIPKWM BUTPATOMIPIB Ta NiYMNBHUKIB NS TOYMHOrO BigTBOPEHHS | BUMiptoBaHHA ob'emy Ta 06'eMHOI BUTpaTU.
MpoTe, BY3bKMIA fiana3oH BMTPAT rasy, HeobOXigHICTb HasiBHOCTI OKPEMOro comnna Afs KOXHOI BUTpaTh obmexye
MOXITMBOCTI YCTAHOBKWN | He [03BoMse i BUKOPUCTOBYBATW ANA KOHTPOMKO NMiHUIBHUKIB 6e3 iX AeMoHTaxy 3 Micus
BMKOPWUCTaHHSA. [lo TOro X, OCHOBHWUM [KeperioM NoXmboK COMoBMX YCTAHOBOK € 3HAaYHWI rpagieHT TUCKY i MacooBMiHHi
npouecu B 3acCTiMHUX 30HaX MK cOnroM i TpybonpoBOAOM, LIO BUKMUKaTL Nynbcauil BUMiptoBaHoro curHany. Kpim
TOrO YCTaHOBKa He BpaxoBye (haKTOpiB BMSMBY: KMiMaTUYHMX, reorpadivHnX, Ta Takux fKi 3MiHIOKTb (ISUMHUIA CTaH
rasy B MOMEHT BUMIpPIOBaAHHS, LLO CMIOTBOPKOE AOCTOBIPHICTL 0BMiKy.

Bigoma yctaHoBka 3 pobouMMM eTanoHamu, Lo CKMNagaeTbcsi i3 B3ipLueBOro npucCTpolo, mkepena BUTpaTH,
perynoBarnbHOro KnanaHy, Apocensa Ta NpucTpoto, Wo noBipseTbes. MNpuHUMN Ail yCTaHOBKM nondrae y BUAINEHHI i3
NOTOKY rasy, WO 3a0aeTbCs [KeperioM BUTpaTK, 3a JOMOMOrol B3ipLeBOro NpucTpolo KOHTporbHoro ob'emy rasy. 3a
pi3HULEl0 MOKa3iB NiYWNbHUKA, 3 BpaxyBaHHAM BiOMOBIAHMX MONPaBOK LIOAO TemnepaTypu Ta TWUCKY, BU3Ha4aloTb
noxmbky nivunbHuka. OcobnuMBICTIO LMX YCTAHOBOK € HEBMCOKA TOYHICTb BiATBOPEHHS ob'eMy Ta 06'eMHUX BUTpPAT,
3ymMoBIieHa noxubkamu B3ipLeBnx NpUCcTpoiB. Ak B3ipLeBi NPUCTPOi BUKOPUCTOBYIOTE POTOPHI Ta MeMOpaHHi NiMNBHUKA
rasy cneuianbHO aTtecToBaHi K B3ipLUeBi. Xapaktep 3MiHW KpMBOI NOXMBOK LUMX NIYUNBHUKIB 3anexuTb Big BUTPATK i
3YMOBNEHWI KOHCTPYKTUBHUMKU MNOXMOKamu, WO OCoOnMBO MO3Ha4YalThCA Ha MiHiManbHUx Butpatax [2]. 3
BMLLEHaBEOeHOro BUMNUBAE, WO Ui YCTAHOBKM He MpUAaTHI AN eKCnpec-KOHTPosnto NoByTOBMX NiYMIBHUKIB OnA
BM3HaYeHHs MOro MeTpPOJIorYHUX XapaKTEepUCTUK, OCKINbKM Ha MiHIMarnbHWX BUTpaTax rasy Cnoxveadamu pesynbTaTtu
BMMiptoBaHb 6yayTb HeOJOCTOBIPHUMMU.
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Bigomuii npncTpii Ana KOHTPOSIO Ta TEXHIYHOT AiarHOCTMKM NPOMUCIIOBUX NiMUmbHUKIB rasy B ekcnnyaTtauii YHT [3].

MpuHuun gii npunagy nobygoBaHWin Ha MeTofi 3MIHHOrO nepenagy TUCKY 3 BMKOPWUCTaHHSAM yCepemHioBaribHUX
HanipHUx Tpybok. MpnCTpili cknagaeTbes i3 4BOX NEPBUHHMX NEPETBOPHOBAYIB (OKpEMUX CNAPEHNX HamipHUX TpyOokK) Ta
NepBUHHOrO MepeTBoOploBaYa TemnepaTypu. Taka KOHCTPYKLiA AO03BOMAE BUMIPIOBATU 3HAYEHHS TPbOX BEMUYMH, WO
HeoOXigHi ONsS BU3HAYeHHs BMTpaTK rasdy: nepenag TUCKY (NPOMNOPUiNHWI CepenHin WBWUAKOCTI NOTOKY), abCcomntoTHNUA
abo HagnUWKOBMIW TUCK | TemnepaTypy rasy. MeTpOnoridHOW XapaKTepuCTUKO NPUCTPOlD € rpapyroBanbHUn
koedpilieHT, SKUA XapaKTepuaye BiOHOLLEHHSI CEpeOHbOBUTPATHOI LWBMAKOCTI NOTOKY 4O LWBWAKOCTI, WO BU3HaYaeTLCH
33 3Ha4YeHHaMW nepenagy TUCKY.

MpucTpin go3Bonse onepaTMBHO BUMIptoBaTU BUTpaTy Ge3anocepefqHbO Ha AiloHOMY ra3onpoBofi 3 METO OLiHKM
npawuesgaTHoCTi 3acoby BMMIpHOBaHHS | 4iarHOCTYBaHHS LWOOO MOXITMBOCTI noganbLloi ekcnnyarauii.

[MpoTe, KOHCTPYKUii BnacTusa obmMexeHa TOYHICTb i LWBMAKOZISA. |HepUinHicTb 3pocTae i3 36iNbLUEHHSIM OOBXUHK
TpyboK, Lo 3'egHyloThea i3 AndmaHoMeTpoM. [Moxubka Moxe nexaTtu y AOCUTb LUMPOKMX MeXax B 3anexHocTi Bifg
CTaHy HanipHux Tpybok. ToMy obrik CnoXUTOro rasy LM NpucTpoeEM MOXHa BBaXKaTh HedoCTaTHbO AOCTOBIPHUM.

Hanbinbl 6nM3bkuM [O 3anponoHOBAHOrO BUHaxXogy € BiOOMWWA NPUCTPI OANa rpagyloBaHHA Ta nepeBipku
BUTPATOMIpIB i Ni4unbHUKIB rasy [4], AKUA cKNagaeTbCcs i3 3paskoBOro pesepsyapy (eMHoCT) i BUNpoGoByBaHO!
AiNaHKW, Wo MICTUTb JoCnigXyBaHWW npwunag, crabinisatop TWUCKy, NMPUCTPii 3agaBaHHA TemnepaTypu rasy nepen
pocnigKyeBaHuM npunagom T1a obuncrosad. MpuHuun gii npuctpoto NnoOynoBaHU Ha BU3HaYeHHi 06'eMHOI BUTpaTH
rasy Ha JOcCrimKyBaHOMY Npunagi i NpuBeaeHHi 4O YMOB MOro rpadytoBaHHs Wnsxom dpikcauii 3HauyeHb TemnepaTtyph i
TUCKY Nepen HWUM i B 3pa3koBOMY peaepByapi Ha NpoTasi BUGpaHOro NpoMiXKKY Yacy i KOpUryloun npu LiboOMY 3HaYeHHSs
KoedilieHTa CTUCNMBOCTI ra3dy CTOCOBHO YMOB B pe3epByapi i nepen AocnigXyBaHum npunagom.

MpucTpin 3abesnedye po3LMPEHHSA CHEPU 3aCTOCYBAHHS, OCKINbKA Aae MOXIMUBICTL 34iACHIOBATW FpadyloBaHHs i
nepeBipky npunagiB ik Ha pearlbHOMYy NpUPOSHOMY rasi, Tak i Ha Oydb-akoMy rasi, ona skoro Bigomi TabnuuHi
3HaveHHs KoedilieHTa CTUCNUBOCTI.

Pasom 3 TUM, Uel NpUCTpii He MOXIMBO 3acTocyBaTW AN ONepaTUBHOIO KOHTPOSI TOYHOCTI i npauesnaTHoCTi
nobyToBMUX niYMnbHUKIB 6e3 OeMOHTaXy Ha Micli ekcnnyaTauii, OCKINMbKM anropuTM po3paxyHKy BUTpaTu rasy,
3afisHUIA B LbOMY NPUCTPOI, 3 TPUBEAEHHAM 4O YMOB rpafytoBaHHs, He BPaxoBye 3MiH (hi3MYHOro CTaHy rasy B NpoLeci
poboTn NivnnbHKKE, Sk 3anexaTb Big 6aratbox hakTopis BNANBY.

MpuHunn Aii npucTpoto nomnsirae y BU3HaYeHHi o6'eMy rasy WO NPOWLWOB 4Yepe3 NiYMMbHWUK | BUMIPIOBaAHHI
TemnepaTypu i TUCKY NPOTArOM AESKOro Yacy i Mo UuX 3HauYeHHAX po3paxoBylTb KoedilieHT CTUCNMBOCTI, a BigTak i
00'eMHy BUTpaTy. Ane AONns ONepaTMBHONO KOHTPOSO NiYWUIbHUKIB HEOOXigHI BUMIPIOBaHHA Yy peanbHOMYy 4Yaci i 3
MEeBHUMU 3HAYEHHAMWU TUCKY i TeMnepaTypu, Lo XapakTepuayloTb PisMYHUIA CTaH rasy came B Lel BUMMIipoBarbHUI
NPOMIKOK Yacy, i came B Ui reorpadidHii Touui. Kpim Toro, cxema BigTBOpeHHs1 06'€MHOI BUTpaTW LUM MPUCTPOEM
nobygoBaHa Ha 6e3nocepenHbOMY MOPIBHSAHHI 3HaYeHb BUTPaTW OTPUMEHUX Yy 3paskoBOMY pesepByapi BUTPaTU i Ha
pocnigxXyeaHomy NidunbHUKY. [poTe, AN onepaTUBHOIO KOHTPOM Ha Micli BCTAHOBMEHHS MiYUNbHUKA Taka cxema
BMMipIOBaHb He Moxe OyTu 3acTocoBaHa, OCKINbKU MK BMNPOGOBYBaHOW IaHKoOW, LIO BiATBOPHOE NpuBedeHy A0
CcTaHOapTHMX yMOB O6'€MHy BUTpaTy i AOCNiAXKyBaHWM NYMITBHUKOM, PO3TallOBaHWI Npunag, Lo CMOXUBAE eHeprito
rasy, AOCTOBIpPHICTb BUTPaTH IKOro HeobXigHO BCTAHOBUTM.

3apadya, WO CTaBWUMOCh NpW CTBOPEHHI BUHaxXogy BOOCKOHaNWTW MPUCTPIA ONepaTUBHOTO KOHTPOMIO NiYMIBHUKIB,
AKAN OU LWNAXOM OTPUMMAaHHS SIKOMOra TOYHIWWMX BenuuuH ob'eMy rasy CTOCOBHO MpUBEOEHUX, i3 BpaxyBaHHAM
BMNMMBOBMX (pakTopiB, WO 3MiHIOTb (Di3MYHWMIA CTaH rasy B pearibHUX YMOBax ekcrnnyaTtauii, JO3BONMMB BCTAHOBUTK
BiONOBIQHICTb NiMUNBHUKE MOrO METPOSIONYHUM XapakTepUCTUKaM, TOMHICTE BUMIPSHOT HUM 00'eMHOT BMTpaTK rasy, Lo
3abe3neynTb AOOCTOBipHWA 0Onik cnoxuTol eHeprii 6esanocepegHbO Ha AilodoMy rasonpoBodi, 6e3 geMoHTaxy
nivnnbHKKa 3 Micua ekcnnyaTauii.

MocTaBneHa 3agaya BUPILLYETECA TUM, WO Y NPUCTPIN onepaTUBHOIO KOHTPOIO MiHUMBHUKIB, O BKIOYAE EMHICTb,
BuNpoboByBarnbHy AiNsHKY, BUMIiptoBadi TUCKY i TemnepaTtypu, obducrnioBad (MiKponpouecopHui 6rok) 3rigHo 3
BMHaxXo4oOM A0OAATKOBO BBEOEHO ApPYry EMHICTb, NPUYOMY OHa EMHICTb po3paxoBaHa Ha HU3bkui Tuck (EHT), gpyra -
Ha Bucokuin (EBT), HOTUPK eneKTPOMAarHiTHI KrnanaHu, KOMNpecop-BakyyMMETP, Ha BXOAi | BUXOAI IKOro BCTAHOBMEHI
3'edHaHi 3 MIKponpoLUecopHUM Grokom gasadi TUCKy, npu ubomy Bxig €HT 3'egHaHo i3 Nepimnm enekTpoMarHiTHUM
KranaHoM, BXiA SIKOro CrofyyeHui i3 TpybonpoBoaoM Big OOCHiAXYBAHOrO Npunagy, 3Ha4YeHHs BUTpaTu skoro Tpeba
nepeBipnTK, Buxig €HT 3'egHaHMi i3 OPYrMM enekTpoMarHiTHUM KrnanaHoM , BXif SIKOrO Cnofly4YeHui i3 KOMNpecopom -
BaKyyMMeTpPOM, LLO CBOIM BMXOOOM Yepes TPeTin knanaH 3'egHaHui i3 Bxogom €BT, Ha BUXOAI AKOro BCTAHOBIEHWI
YEeTBEPTUIA KrnanaH, Wo CBOIM BUXIOHUM naTpyOKoMm 3'egHaHWi i3 ApyruM npunagom (rasoBUi nansHUK). [aeadi TUCKY i
TemnepaTypy, BCTaAHOBMEHI Ha noYaTtky BuMNpoboByBanbHOI AiNsAHKM B eMHocTsx €BT i €HT, a Takox knanaHu,
BCTaHOBMeHi Ha Bxogi i Buxogi €EHT Ta Ha Buxogi €BT, 3'egHaHi i3 MikponpoLecopHUM 6riokom.

HasBHiCTb Y NpMCTPOi 4BOX EMHOCTEN BUCOKOTO i HU3BbKOrO TUCKY A8€ MOXIMBICTb 3@ [OMNOMOrO NEBHOTO PIBHAHHS
CTaHy rasy MopiBHATW 3MiHy Macu rasy, sika npoTekna depes BUnpoboByBaHy AiNAHKY, 3 Macoto rasy, Wo npoTekna
Yepes gocnigkyBaHuin npunag (NiYMNbHKK), i3 BpaxyBaHHAM 3MiH TeMnepaTypu i TUCKY, IO 3MiHIOKTb (i3UYHUIA CTaH
rasy.

BBeneHHsi komnpecopa-BakyyMMeTpa [03BOSIAE€ YHUKHYTU NynbCalii BUMIPIOBAHOrO rasy npv 3anoBHEHHI EMHOCTI
€HT 3 BMxogy AocnigxyBaHoro nivvnbHWka. B Takuii cnocib ras nig marictpanbHUM TMCKOM 3anoBHioe €HT, a Tomy
3MEHLLYETLCA MOro TeMnepaTypa, Wo Moxe BNAVHYTU Ha pe3ynbTaTi BUMIPIOBaHb | BUKNUKATK NOXMOKY.

BBeneHHs y BuMiptoBanbHy CXxemy MpPUCTPOK AaBauviB TUCKY i TemnepaTtypu, 3'€4HaHuX i3 MiKponpoLeCcopHUM
6rokom, [03BONAE BBOOUTW MOMpPaBKM y 3MiHW Di3UYHOTO CTaHy rasy npu obYMCreHHi NpMBegeHoro A0 CTaHAapTHUX
ymoB 06'eMy, WO 3a6e3ne4nTb AOCTOBIPHICTL BCTAHOBIIEHHSI METPOMOMYHNX XapaKTePUCTUK NiMUIIbHUKE | AOCTOBIPHICTD
obniky cnoxuTol eHepril.

5.
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BBeneHHsi enekTpomarHiTHAX KnanaHiB O3BOSIie aBTOMaTU3yBaTU NpoLec BUMIPIOBaHHS.

Ha kpecneHHi 306paxeHa 6nok-cxema MpUCTPOK AN OnepaTUBHOMO KOHTPOSO Npaue3faTHoOCTi Ta TOYHOCTI
NIYUNBHKKIB, SKWIA MICTUTE OBi eMHoCTi ob6'emom 4-105., ogHa 3 SIKMX €MHICTb 1 BMCOKOrO TUCKY, po3paxoBaHa Ha
Tuck BcepeauHi go 0,5MrMMa, gpyra eMHICTb 2 HU3BKOrO TUCKY, po3paxoBaHa Ha TUCK rasoBoi marictpani go 0,1MMMa;
pasadi 3, 4, 5 Temnepatypu, aasadi 6, 7, 8, 9, 10 TucKy, koMnpecop-BakyymmeTp 11, knanaHu ernekTpomarHiTHi 12,
13, 14, 15, 6nok mikponpouecopHuin (MIM) 16 ans 36opy, 06pobkM iHpopMaLii 3 gaBadiB, BUKOHAHHS pPO3paxyHKiB, Ta
KepyBaHHsi NPOLLECOM BUMIpOBaHHSA. Bxig eMHOCTI HM3bkoro TUcky (EHT) 2 3'eqHaHuWiA i3 enekTpoMarHiTHUM KranaHom
(EMK) 15, BXig sikoro cnony4eHuWid Npu ekcnnyatauil NpucTpoto i3 NpunagoM, WO CroXnBae eHeprito rasy (Hanpuknag,
rasoBWi NiYMIbHUK NOGYTOBOI rasoBOl NAWUTK), BUTPATY siKoro Tpeba BUMIpATH Wo6 BCTAHOBMTU OOCTOBIpHICTE 06niKy
CMNOXMWTOI eHeprii focnigKyBaHUM NiYUNbHUKOM. Buxig eMHoOCTi Huabkoro Tucky 2 3'egHaHun i3 EMK 14, Bxig sikoro
cnony4eHnii i3 komnpecopom 11. Buxig komnpecopa Yepes EMK 13 3'egHaHunli i3 BXogoOM €MHOCTI BUCOKOTO TUCKy (EBT)
1, Ha Buxopi sikoro BcTaHoBneHMn EMK 12, wo ceoim BuxigHMM naTpybkom nig'egHaHMIA oo Apyroro npunagy -
cnoXxwuBasda eHeprii rasy, Hanpuknag, razoBoro nasbHWKa NAnTH.

MpuncTpin Npautoe HAaCTYNHUM HYUHOM.

Yepes BIigKpUTW KpaH rasoBoro nanbHuka (abo iHWWWA Npunag CnoXWUBAHHS eHeprii rasy, Ha KpecrneHHi He
nokasaHo), a Takoxk npu Bigkputomy EMK 15 ras i3 marictpani, nonepeqHso NPOWLLUOBLUM Yepes AOChigKyBaHWUN
NIYUNBHUK, 3anoBHIOE eMHicTe €HT 2, BHacnigok 4Yoro TUCK B €MHOCTI BCTAHOBIIIOETBCS PIBHUM TUCKY ra3oBoil
marictpani. Mpu uybomy paeadv Tucky 10 i pgaBay TemnepaTypy 5 BUMIpOIOTb 3Ha4YeHHS abCOMTHOMO TUCKY i
TemnepaTypy Ha gocnigXKyBaHin ainsaHui, a aaBay Tucky 9 i Temnepatypu 4 gaoTb iHopMauito Npo abCcontoTHUIA TUCK i
TeMnepaTypy Ha nodaTKy BUTIKaHHs rasy 3 eMmHocTi €HT 2 i npo MOMEHT HanoBHEHHA €eMHOCTi rasom. [licns
HanoBHeHHA €HT 2, mikponpouecopHuin 6rok 16 no curHany gasadis 4, 5, 9, 10 gactb komaHgy Ha EMK 15, akuii
nepekpue goctyn rasy B €HT 2 i ogHo4yacHo 3 uuMm Bigkpne EMK 14, yepes akuii ras komnpecopoM-sakyymeTpom 11
nepekavyeTbcs B eMHICTb €BT 1 Yepes 3BOPOTHIN knanaH 13, Wo nponyckae ras TinbKW B OQHOMY HanpsiMKy - Ha BMXig
3 KoMnpecopa.

Micns cnopokHeHHs eMHOCTI 2, Wo Oyae 3adikcoBaHo faBaqamu TUCKy 8 i 9, curHan 3 akux Haginge go MM 16,
AKUA B CBOK Yepry AacTb KoOMaHgy Ha 3akputTa knanaHy EMK 14 i ogHouacHo Ha BigkpuTTa knanaHy EMK 15, akui
NMPONyCTUTbL HOBY MOPLi0 rasy Yepes NiYnibHUK, B eMHicTe €EHT 2 i BunpoboByBaHy AiNsiHKY. LIMkn noBToploeTbea Ao
pocArHeHHa B emHocTi €BT 1 Tucky, wo gopisHioe 0,3-0,4MMMa. Ha npoTasi ycboro npouecy BuMiptoBaHHA B €BT 1
NOCTIHO KOHTPOMKETLCA abCOMTHUIA TUCK | TeMnepaTypa nasadamu 6 i 5 BignosigHo. B Takui cnoci6é oTpumyoTh psia
3Ha4YeHb TUCKY | TeMnepaTypu, WO XapaKTepuayoTb poboTy nivnnbHUKa. Ha nigcrtaei TOWHOT BENUYMHKU 06'eMy €MHOCTI
€HT 2 i BUMiIpsSIHMX 33 NEBHWUI NPOMIKOK Yacy psgy 3HaueHb TUCKY | TeMnepaTypy, 3aBOskn YoMy BBOAATL MOMNPaBKM Y
3MiHM PI3UYHOrO CTaHy rasy, MiKponpoLecopHMin 6ok 16 3a neBHUM anropuTMoM obuncntoe ob'emM rasy, npuBeneHuin
[0 CTaHOApTHMX YMOB, LLO MPOWLIOB Yepe3 JOChidXKyBaHUMA NiYMIBHUK NpU TUCKY | TemnepaTypi B rasosii marictparni,
BUMipsiHUX gasadamu 10 i 5 BignosigHo.

TNiYnnbHKK BBaXKaOTh TakMM, WO BignoBigae Bumoram TY abo [depxcTanaapTy, SKWO pisHUUS B NOKasax NidnuibHUKa
i o6'eMHin BUTpaTI, BUMIpsIHIA | oO4NCNEHi 38 AONOMOrol 3anpoNOHOBAHOIO NMPUCTPOI0 HE MEPEBULLYE 3HAYEHb, LO
HaBedeHi B TY Ha NiYUNbHKK.
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dopmyrna BMHaxony

[MpncTpin onepaTMBHOIO EKCNPEeC-KOHTPOMO JHMUIIBHUKIB NPUPOOHOro rasy, LWo MIiCTUTb €MHICTb (pesepByap),
BUNpoOyBanbHy AiNSHKY, BUMipoBadi TUCKYy | Temnepartypu, MikponpouecopHuii  6rnok  (obuncnosad),
AKMI BiAPI3HAETLCA TWM, IO AOOATKOBO MICTUTh APYrYy €MHICTb, NPUYOMY OfHaA €MHICTb PO3paxoBaHa Ha HU3BKWUIA TUCK
(EHT), gpyra - Ha Bucoknin (EBT), YoTupn enekTpomarHiTHi knanaHn (EMK), 3'egHaHi i3 mikponpouecopHum 6roKkom,
KOMMNpecop-BakyyMMeTp, Ha BXOAI i BUXOAi SKOro BCTAHOBIEHi gaBadi TWCKy, npu ubomy Bxig €HT 3'egHaHuni i3
nepwum EMK, Bxig sikoro 3'egHaHui i3 BUXoQoM JochigyKyBaHoro nidunobHuka, suxig €HT 3'egHanui i3 gpyrum EMK,
BXig AKOro 3'eAHaHNIA i3 KOMNPECOPOM-BaKyyMETPOM, Lo CBOIM BUXogoM Yepes TpeTih EMK 3'egHannii i3 Bxogom €BT,
Ha Buxofdi €koi BcTaHoBreHun derBeptun EMK, wo cBoiMm BuxigHuM natpybkom 3'egHaHUR i3 gpyrum
npunNagom-cnoXxmBadem ras3oBOi eHeprii, OO0 TOro > pAaBadi TUCKY | TemnepaTtypu, BCTAHOBMEHI Ha nodartky
BMNpoboByBaHOI OiNsHKKN, a Takox B eMHoCcTsX EBT Ta €HT, 3'egHaHi i3 MikponpouecopHUM G61oKkoM.

OdbiliiHnii GroneteHb "lMpomucnoaea BnacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux
Mikpocxem", 2004, N 11, 15.11.2004. [OepxaBHUA genapTamMeHT iHTeneKkTyanbHOi BracHocTi MiHicTepcTBa ocBiTU i
HayKku YKpaiHu.
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