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(54) CNocIie AIATHOCTYBAHHA ABIALIMHOIO TYPBOrBMHTOBOIo ABUIYHA 3A NAPAMETPAMU
POBOYOrO NMPOLIECY, LLIO PEECTPYIOTbLCA Y EKCIMITYATALII

(57) Pedpepar:

Cnoci6 piarHocTyBaHHA aBiauilnHOro TYpOOrBMHTOBOrO [ABWUIyHa MNOMArae B MNOPIBHSIHHI - 1OTO
3apeecTpoBaHMX napameTpiB, AKi 3BOAATbL A0 CTAHAAPTHUX aTMOCEPHUX YMOB, 3 aHanorivHUMu
napameTpaMu, LLO OTPUMaHi 3a MaremMaTWyHO MOAENMI0 €TanoHHOro ABWUryHa, nNpu yMOBI, LUO
yactota obepTaHHa TypbiHM rBuHTA cknagae 82 %, npu UbOMY BXigHOW iHdopMmauielo Ans
JiarHocTyBaHHs € napameTpu, LU0 PEeecTPyioTb B eKcnnyartauil LWTaTHOK CUCTEMOIKD KOHTPOIo
MOBITPSHOIO CyAHa B YyMOBax KPEMCEPCLKOro nonboTy:. 6apoMeTpudHa BMCOTa NONbOTYy He1, yTy;
MoBHa Temnepatypa Ha Bxoai Ao aBuryHa T'w, °C; iHAMKaTOpHA WBWUAKICTb NOMbOTY Vi, KMm/roa.;
MoKasaHHs iHAMKaTopa KPYTHOTO MOMEHTY Piw, KI/CM2; yacToTa o6epTaHHA poTopa HU3bKOTO TUCKY Ny,
%; Jactota obepraHHA poTopa BUCOKOTO TUCKY N2, %; MOBHAa Temnepartypa Ha Buxodi 3 TypOiHu
BUCOKOTO TUCKY Tter, °C; BuTpata nanuea Gn, Kr/rof., AKi 34iiCHIOTb LLMSXOM PO3paxyHKy 3HAYeHb:
6apoOMETPUYHOT BUCOTU MOMbOTY, M:

Hs=0,3048+Hs1;

reonoTeHUianbHOI BUCOTU NOSbOTY, KM:

Hrm=He/(1+Hs/6356766)/1000;

TUCKY NOBITPSA Ha BUCOTi Hrn, MNa:

Pu=101325 (1-0,022557 H)>2%588 npu Hm<11 K,

P.=22632g-0.157885(Hrm-11) npy Hey >11 KM;

yucna Maxa nonboTy:

M=0,02-V;*(Hs1/1000+1}/3,6/300;

NOBHOIO TUCKY Ha BX0oA4i A0 ABUryHa, [a:

P+=Pw/(1+0,2 M),

3BEAEHHS PEXUMHOIO napameTpy eTanoHHOT MaTeMaTu4Hol Moaeni (nokasaHb iHAuKaTopa KPYTHOro
MOMEHTY) A0 CTaHA4apPTHUX aTMOCEPHUX YMOB:

Pixu 3B.=PiKM.101325/P1*;

3BE[EHHS JiarHOCTMYHMX MapaMeTpiB A0 CTaHAAPTHUX aTMOCepHUX YMOB: 4acToTu oBepTaHHA
poTOpPa HU3LKOIO TUCKY, %:
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N1 3s.=n1+(288,15/(T"«+273,15))°5;

yacToTu obepTaHHA poTopa BUCOKOTO TUCKY, %!

N2 38.=N2*(288,15/(T"w+273,15))05;

NOBHOT TeMNepaTypu 3a TypOiHO BMCOKOro TUCKY, K:

T 87 38.=(T 187+273,15)*(288,15/(T"w+273,15));

BUTpATU nanuea, Kr/rog..

Gn3s.=Gn(101325/P1")+(288,15/(T v+273,15))°°,

OBUNCNEHHA A0AaTKOBOrO AiarHOCTUMHOIO MapamMeTpy - KOB3aHHSA POTOPIB BUCOKOTO Ta HU3bKOTO
TUCKY:

S = n2/ny,

NpPUYOMY BMWKOPUCTOBYIOTbCA OPUriHANbHI  3aneXHOCTi Ans  oOYMCNEHHS €eTanoHHUX 3HaJYeHb
JiarHoCTUYHMX NapaMeTpiB, TakUx SK: 3BeJieHa JacTtoTa o6epTaHHA poTopa HU3bKOTO TUCKY, %:

N1 3..=69,411321154+0,314681691Pixu 35.+0,000564 04 3+P2jy 35.;

3BeJeHa JyactoTa obepTaHHsi poTopa BUCOKOTO TUCKY, %:

N 35=74,0253996841454+0,5498879285069+P1q 3..-0,005734454961+P?u 3..+0,0000237065569°
P3ikm 3B.,

3BeJeHa NoBHa Temneparypa 3a TypGiHO BUCOKOro TUCKY, K:

T*e 1872=815,332872308-0,076876705°Pi 35.+0,0154 10691 P2 28 ;

3BeJeHa BUTparta nanuea, Kr/rod.:

Gene.=192,984411725+1,1408056985+PZj 35.+0,0129083023P?ju 36 ;

KOB3aHHS POTOPIB BUCOKOIO Ta HU3bKOIO TUCKY:

S¢=1,20043271478-0,00327100696-P2ixm 35.+0,00001318257 P2y 6.,

OBUNCNEHHA AiarHOCTUYHUX BIiAXMMNEHb 3BEAEHUX NApamMeTPiB BiJ €TaNOHHMX 3HAYEHb, TaKUX 5K
[JiarHoCTUYHE BiAXUNEHHS 3BEAEHOT YacTOTU 06epTaHHsa poTopa HU3LKOTO TUCKY, %:

AN13s.=N138.-N%135.;

[JiarHoCTUYHE BiAXUNEHHS 3BEAEHOT YacTOTU 06epTaHHA poTopa BUCOKOrO TUCKY, %:

AN23s.=N238.-N®238.;

[JiarHoCTUYHE BiaAXUNEHHs 3BeAeHOT MOBHOT TeEMMepaTypu 3a TypBiHOK BUCOKOTO TUCKY, K:

AT 18738 =T 18T 28.- T ®TBT 8.,

OiarHOCTUYHE BiAXMNEHHA 3BEAEHOT BUTPaTH nanuea, Kr/rod.:

AG n3.=Gns-Geén 3B.,

OiarHOCTUYHE BiAXUNEHHA KOB3aHHS POTOPIB BUCOKOTO Ta HU3bKOMO TUCKY:

AS=8-S¢,

Ha MOYaTKOBOMY eTani ekcnnyartauii MeTOAMKM AiarHOCTYBaHHA [ABUIyHa pPEKOMEHAYETbLCA
BUKOPUCTOBYBATU HACTYNHi rpaHUYHi 3HAYEHHS JiarHOCTUYHUX BiAXUNEHb: AiarHOCTUYHE BiAXWUNEHHSA
3BEJEHOT YacToTK 06epTaHHsl poTopa HU3LKOTO TUCKY, %:

An™®q35=0,27;

JiarHoCTUYHE BiAXUNEHHS 3BeAEHOT YacToTu obepTaHHa poTopa BUCOKOTO TUCKY, %!

ANz =0,45;

[JiarHoCTUYHE BiAXUNEHHS 3BeAEHOT MOBHOT TemMnepaTypu 3a TypGiHO BUCOKOrO TUCKY, K:

AT 187 35.=10;

OiarHOCTUYHE BiAXMNEHHA 3BEAEHOT BUTPaTH nanuea, Kr/rog.:

AGI’Irpas.=5,5;

OiarHOCTUYHE BiAXUNEHHA KOB3aHHS POTOPIB BUCOKOTO Ta HU3bKOMO TUCKY:

AS™®=0,003,

SAKi  YTOYHIOIOTBCA Y MpOUECi BUKOPUCTAHHA METOAMKU AiarHOCTYBAHHA, | MpPU  OTPUMAHHI

JiarHOCTUYHOTO BIiAXWUMNEHHS, ke 3a aOCONIOTHUM 3HAYEHHSIM MEPEBULLYE rPaHUYHe, y BiANOBIAHOCTI
00 THCTpyKUii 3 TEXHIYHOT ekcnnyartauii ABUryHa, nNpoBoAATb Taki po6oTu Anst 3'CyBaHHA NPUYKH
3MiHA TEXHIYHOro CTaHy. NOBTOPHE BUMIPIOBAHHA AiarHOCTMYHUX nNapaMeTpiB 3a AOMNOMOrol
30BHILLHIX 3acobiB BUMIPIOBAHHA, MNEPEBIPKY | rpagyloBaHHSA AaTyYMKIB Ta Npunagie CUCTEMM
peecTpauii napameTpiB pobo4oro npouecy; ornsg MNOBITPSAHOIO FBUHTA; MEPEeBipKa KOPEKTHOCTI
po6oTu npunaais KOHTPOMO NOMNOMXKEHHSI NOBITPSIHOrO TBUHTA; OrNsiA BHYTPILLHBOT NOBEPXHi Ta BXoAY
KOMMpecopa Ha HasABHICTb 3abpygHEeHb, KOPO3ii Ta MOLIKOMKEHb CTOPOHHIMU NPEeaMETamu; Ornsaj
BXiAHOTO HanNpaemslYoro anaparty KOMNpecopa Ha HasiBHICTb 3a0pyAHEHb, KOPO3ii Ta NOLLKOAXKEHHS
CTOPOHHIMKM npegMeTamu; BopockoniyHe ODCTEXEHHA MEPLUOro CTyneHs TypOiHM BUCOKOTO TUCKY;
BisyanbHa aedpekrauis TypOiHM HM3bKOTO TUCKY; €HAO0CKOMYHE 00CTEXEHHA NabipUHTHMX YLUINbHEHb
TypbOiHM BUCOKOrO TUCKY 3 BUMIPIOBAHHAM 3a30piB MK NabipMHTHUM YLUINMbHEHHAM Ta CTaTOpPOM;
BGopocKoniyHe OOCTEXEHHS KaMeEpW 3rOPsAHHS; i KONW TiNbKW AiarHOCTUYHE BIAXWNEHHA 3BeAeHOT
BUTPATW ManuBa MNEPEBULLYE WOro0 rpaHWYHE 3HAYEHHHA, TO AOAATKOBO MPOBOAATH Taki poboTu:
NPoMMBKa POPCYHOK MEPLLIOTO KOHTYPY; NPOMUBKA DOPCYHOK APYrOro KOHTYpY.
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KopucHa Moaenb npusHaveHa Ans asiauiiHOT ranysi i 3abesnevye nNpoBeAeHHA AiarHOCTYBAHHS
MPOTOYHOI YACTUHKM aBiauiiHMx TypOOrBMHTOBMX ABWUIYHIB 3a napameTpamu, WO PeecTpyloTbCs Y
ekcnnyarauii.

Ona 3abesnevyeHHs BMCOKOT €KOHOMIYHOT e€(PEKTUBHOCTI BUMKOPUCTAHHA aBiauifiHOT TEXHIKM, npu
BUKOHAHHI 0OOB'A3KOBOT yMOBM 3abe3nedeHHs HeoOxigHoro piBHsA 6e3neku nonboTiB, HeobxiaHO
nepexoauTn 40 HOBUX MeTOAIB ekcnnyaTauil NOBITPAHUX CyAeH, Y TOMY YMChi i 4O HOBUX MeToAiB
TEXHIYHOTo 0BCnyroByBaHHs.

Ha cborogHi ogHMM 3 NepCnekTUBHUX HANPAMKIB PO3BUTKY CUCTEMU TEXHIMHOTO 06CNyroByBaHHSA
aBiauinHOT TexHikM € nepexia Ao i ekcnnyaTauii «3a crtaHoM». [lpu BupiweHHI Uiei npobnemu
ocobnuee Micue 3aMMae NUTAHHA MiABULEHHA €dEKTUBHOCTI MPOLECY BU3HAYEHHA MOTOYHOTO
TEXHIYHOIO CTaHy CUMOBUX YCTAHOBOK MOBITPAHUX CYAEH Ta NPOrHO3yBaHHA NEPCNEKTUB 3MiHW Y Yaci
napameTpiB, LLO XapakTepuayloTb LEW CTaH.

BukopuctaHHs MeETOAIB  MOHITOPUMHIY TEXHIYHOrO CTaHy TexHiKM [03BONS€ MaKCUManbHO
BUKOPUCTOBYBATU PECYPCHI MOXMMBOCTI TEXHIKM Ta MiHIMi3yBaTu ekcnnyatauiiHi sutpatu. MNpu ubomy
3'ABNAETLCS  MOXIMBICTL  (DOPMYBAHHSI KEPYIOUMX BNNUMBIB Ha OO'€EKT KOHTPOMIO 3 METO
HEZONYLWEHHS BUXOAY 3HAYEHb WOM0 XapakTEpPUCTWK 3a A03BOMEHI MEXi NPOBEAEHHA PErynioBaHb,
3amMiHa By3niB Ta arperaTis, OYULLEHHSA NPOTOYHOT YaCTUHU TOLLO.

OOHUM 3 BaXKNIMBUX HanNpsMiB AiarHOCTYBaHHA € BU3HAYEHHS TEXHIMHOro CcTaHy MPOTOYHOI
YyacTMHM ABUryHa 3a napameTpaMmu WOro MpPOTOYHOT YaCTUHKU, SAKI BUMIPIOIOTLCA Yy NPOLUECI
ekcnnyartauji wratHuMmu 3acobamu nitaka abo aBuryHa.

Oesiki po3pobHUKM ABUryHiB, Taki sk, Hanpuknaa, 3MKB «[porpecy im. akagemika O.I. IBUeHKa,
CTBOPIOIOTb METOAMKM AiarHOCTYBaHHA CBOET MpOAYKUiT. |HWi po3poBHMKM, Taki sIK Hanpuknag,
Pratt&Whitney, He npoBoAATb TakMx Po3poBOK, AO3BONAKYM CTOPOHHIM PO3pOBGHMKAM CTBOPKOBATU
CBOI METOAMKM Ta aBTOMAaTM30BaHi CUCTEMM AiarHOCTyBaHHA. B uboMy Bunagky po3pobHuku, SK
npasuno, NPoBoAATb cepTUdikaLito Takux MeTOAUK.

B ocCTaHHbOMY BMNagky nNpu NPOBEAEHHI AiarHOCTYBaHHSA ABUIYHIB BCTA€ NUTAHHA pPO3pobKu
BianoBigHoOT MeToAMkn. Ha cborogHi iCHye 3HayHa KinbKiCTb MigxoaiB A0 NWUTAHHA AiarHOCTUKK
rasoTypOiHHMX ABUTYHIB, ane OinbLUiCTb 3 HUX Yy CBOIN CYTi CMMPAETbCA HA MOPIBHAHHSA MOTOYHUX
napameTpie poboyoro npouecy ABUryHa 3 AEAKUMWU ETanoOHHUMK 3HAYEeHHSAMMW (3 ETanoHHOI
mogenno). OaHuM 3 HambinblWl BigOMMX NiAXOAIB € [iarHOCTYBaHHS 3a AiarHOCTUYHUMMU
BIAXUNIEHHAMU 3apEECTPOBAHOIO 3HAYEHHSA MapameTpa ABWUIyHa Bif WOr0 €TanOHHOMO 3HAYeHHs.
BukopucrtosyBaHa npu UbOMYy €TanoHHa modenb pobovoro npouecy moxe Oytu nobyaoBana: 3a
iHcbopmMmauielo, HaBeAEeHO Yy KepiBHUUTBI 3 TEXHIMHOT ekcnnyartauii ABuryHa; 3a iHopmadieo 3
dopmynapiB AiarHOCTOBaHWX ABUTYHIB; 3a MONbOTHOK iHdopMaLielo, 3apeecTpoBaHO LUTAaTHUMN
cuctemamu niraka abo gBuryHa.

Ha cborogHi po3po®OHUMKM AiarHOCTUMHUX CUCTEM, NpPU BiACYTHOCTI CTaHOAAPTHOI METOAMKU
JiarHoctyBaHHs abo B AONOBHEHHSA A0 HET, CAMOCTINHO po3pobnaloTb Ta OTPUMYIOTb TakKi €TanoHHi
MoZeni And noJanbLloro BUKOPUCTaHHA Yy CBOIX po3pobkax (y MeToaukax AiarHOCTYBaHHS,
aBTOMAaTU30BaHMX YN EKCNEPTHUX KOMN'IOTEPHMX cucTtemax). MNpu ubomy Taki MOAENi BiAPI3HAIOTL 3a
PiBHEM CKNAaAHOCTI Ta BUXigHOW iH(popmMauieto, Ha 6asi akoi ix 6yno cTrBopeHo. B GinbLIoCTi BUNagkis
Taki modeni € Hoy-xay po3pobHMKIB, a TX AeTani He pO3ronoLyTb abo 3axuLaloTb BignoBigHUM
YUHOM.

Ak BkasaHo Buule, po3pobHuk Pratt&Whitney He Hagae cTtaHgapTHOT METOAMKM AiarHOCTYBAHHS
NPOTOYHOI YaCTUHKU ABUIYHIB, 30KpeMa asuryHa PW-127H, 3a napameTtpammu pobo4yoro npouecy, Lo
BUMIPIOIOTb Y eKkcnnyaTaudii. ¥ 3B'a3ky 3 uum, Oyno npoBeaeHo po3pobky metoda AiarHOCTyBaHHS
LbOro ABUryHa.

Po3pobnennii MeTod [iarHOCTYBaHHSA BUKOPUCTOBYE, AK €TanoH, MoAenb pobodoro npouecy
NepLUOro piBHA CKNaaHOCTI, KONMW ABUIYH NPEACTABNEHO Yy BUIMAAI «HOPHOT CKPUHIY, | sika € HaBopoMm
perpecinHnxX pPiBHAHbL, LWO MNOB'A3YIOTb PEXMMHUIA napameTp (nokasaHHA iHAuKaTopa Kpyrnoro
MOMEHTY) 3 napaMeTrpaMu pobo4oro npouecy ABUryHa. Taka MOAEnb A03BONAE pPO3paxoByBaTw
€TanoHHi 3HAYEHHA PEECTPOBaAHMX MapamMeTpiB pobOo4YOro npouecy, AKi 3BeAeHi A0 CTaHAapTHUX
aTMocepHUX ymMoB (NnoBHa TemnepaTypa gopisHioe 288,15 K, noBHui Tuck gopisHoe 101,325 klMa)
npu hiKCOBaHIN YacToTi 06epTaHHa TypOiHu renHTa 82 %.

Mogenb cknagaeTbecs 3 perpeciiHuX piBHAHbL Ta 403BOMSE 3@ NOKA3aHHAMU iHAMKATOpPA KPYTHOro
MOMEHTY Piwm, 3B€AE€HUMW [0 CTaHAAPTHUX aTMOCHEPHUX YMOB, pO3paxyBaTu HACTYMHi 3BEJEHi
€TanoHHi napamMeTpu poboUoto npouecy rasoTypbiHHOro ABMryHa, 3okpema asuryHa PW-127E:

- yactoTta obepTaHHA poTOPa HU3BLKOTO THUCKY;

- yactoTa obepTaHHa poTopa BUCOKOTO THUCKY;

- MOBHA TeMMepaTtypa Ha BUxogdi 3 TypOiHU BUCOKOTO THUCKY;

- BUTpaTa nanuea;
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- KOB3aHHS POTOPIB BUCOKOIO Ta HU3bKOTO TUCKY.

Mpouec aiarHoCTyBaHHS aBiauiiHOro TypOOrBUHTOBOIO ABUIyHa BUKOHYETLCS Y BiAMNOBIAHOCTI A0
3aranbHUX pekoMeHaauiin, HapeaeHux y pobori: Axmeasados J1.M., Oy6pasckuin H.I., TyHakoB A.l.
«[narHoctuka cocroaHua BP[ no TepMmorasoguHaMU4eckum napameTpamy, i nonsrae B NOPIiBHAHHI
NOro sapeecTpoBaHUX NnapameTpiB, SKi 3BOAATL 40 CTaHAAPTHUX aTMOCepHUX YMOB, 3 aHaNOrYHUMN
napaMmeTpamMu, LLO OTPUMaHi 3a MaTeMaTU4HOK MOAENMIo eTanoHHOro ABUryHa, Npy LibOMY BXiAHO
iHcbopmMauieto Ana giarHOCTyBaHHA € napaMeTpu, WO PEECTPYIOTb B eKcnnyartauii LUTaTHO CUCTEMOLO
KOHTPOSIO NOBITPAHOTO CyAHAa B YMOBaxX KPENCEPCHKOrO NONbLOTY: 6apoMeTpruiHa BUCOTa NonboTy He,
dyTu; NOBHa TeMnepaTtypa Ha Bxoai 40 ABuryHa T*y, °C; iHaukatopHa WBUAKICTb NoNboTy Vi, kKm/roa.;
nokasaHHs iHgMKaTopa KPYTHOTO MOMEHTY Piw, KI/CM?; YacToTa 00epTaHHA poTopa HU3bKOTO TUCKY N1,
%; 4JactoTa obepTaHHA poTOpa BUCOKOrO TUCKY N2, %; MOBHa Temnepartypa Ha Buxodi 3 TypOiHu
BUCOKOro TUCKY Ttar, °C; BuTparta nanuea Gn, Kr/rod., 34IMCHIOIOTb LUNAXOM PO3PaxyHKY 3HaYeHb:
6apoMeTPUYHOT BUCOTU MONbOTY, M

He=0,3048-He1,

reonoTeHUianbHOT BUCOTU NOMBLOTY, KM.

Hm=Hs/ (1 + He / 6356766)/1000;

TUCKY MOBITPSA Ha BMCOTI Hr, Ma

Pu=101325 (1 - 0,022557 Hm)>25588 npu Hm<11 km,

P.=22632¢0-157889Hm-11) npn Hep > 11 KM,

yucna Maxa nonboTy

M=0,02-V;-(Hs1 /1000+1)/3,6/300,

NOBHOTO TUCKY Ha BXOAi A0 ABUryHa, MNa

P+'=Pu/(1+0,2 M)32,

3BEAEHHS PEXMMHOIO napamMeTpy e€eTanoHHOI MaTemaTudHoi Moaeni (nokasaHb iHgukaTopa
KPYTHOIr0O MOMEHTY) A0 CTaHAapTHMX aTMOCdEPHUX yMOB

Picu 3s=Piem-101325/P1"

3BEJEHHS AiarHOCTUYHUX NapaMeTpiB 40 CTaH4APTHUMX aTMOCHEPHUX YMOB: 4acTOTU 0O0epTaHHs
poTopa HU3LKOTrO TUCKY, %

N138.=N1-(288,15/(T"w+273,15))05,

4acToTu 0BepTaHHA poTOpPa BUCOKOTO TUCKY, %

N23s.=N2-(288,15/(T"w+273,15))05,

NOBHOT TemnepaTypu 3a TypOiHOK BUCOKOTO TUCKY, K

T et 2. =(T 187+273,15)-(288,15/(T"w+273,15)),

BUTpaTU Nanuea, Kr/rof.

Gn 38=Gn(101325/P1%)-(288,15/(T w+273,15))05,

0BYMCrEeHHA AOAATKOBOIO AiarHOCTUYHOIO NapameTpy - KOB3aHHSA POTOPIB BUCOKOTO Ta HU3bKOTO
TUCKY

S=n2/n1,

cnoci® aiarHoCTyBaHHS BiAPISHAETLCA TUM, WO BUKOPUCTOBYHOTLCA OPUriHamNbHI 3aneXHOCTi Ans
O0YMCIEHHS ETanoOHHMX 3HA4YeHb AiarHOCTUYHMX MapaMeTpiB, Taknx K. OOUMCNEHHA eTanoHHUX
3Ha4YeHb JiarHOCTUYHUX MapameTpiB, TaknMX SK: 3BeAeHa 4YactoTa obepTaHHs poTopa HU3bKOTO THUCKY,
%

N%13=69,411321154+0,314681691-Piu 35.+0,000564043-P2ixm 35.;

3BeJeHa yactota obepTaHHA poTopa BUCOKOTO TUCKY, %

N®23.=74,0253996841454+0,5498879285069Ptrq 16-0,005734454961 - P2y 35 -+
0,0000237065569-P3iku 3s;

3BeieHa NoBHAa Temneparypa 3a TypbiHO BUCOKOro TUCKy, K

T=¢187:8.=815,332872308-0,076876705-Piu 36.+0,015410691 -P2iu 38.;

3Be/leHa BuTpara nanvea, Kr/roj.

G®n3..=192,984411725+1,1408056985-PZ 36.+0,0129083023-P?iku 6. ;

KOB3aHHs1 POTOPIB BUCOKOIO Ta HU3bKOrO TUCKY

S$¢=1,20043271478-0,00327100696-P?ixm 35.+0,00001318257 -P2ikm se.,

OBYNCNEHHST AiarHOCTUYHUX BiAXUNEHb 3BEAEHUX NMapameTpiB Bif €TanoOHHMX 3HaYeHb, TaKUX §K
[JiarHOCTUYHE BiAXUNEHHS 3BEAEHOT YacTOTU 06epTaHHA poTOpa HU3bKOTO TUCKY, Y%

AN1 38.=N1 38.-N%4 3B.;

JiarHOCTUYHE BigXMNEHHS 3BEAEHOT YacToTh 06epTaHHA poTOpa BUCOKOrO TUCKY, %

AN2 38.=N2 38.-N%2 3B.;

[JiarHOCTUYHe BiaAXUNEHHS 3BEAEHOT MOBHOT TEMMepaTypu 3a TypBiHOIO BUCOKOTO TUCKY, K

AT 787 38.=T TBT 38.-T ®1BT 38,
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AiarHoCTUYHE BiOXWNEHHA 3BEAEHOT BUTPaTK Nanuea, Kr/roa.

AG n28.=Gnss.-G®n 3B,

OiarHoOCTUYHE BiAXWNEHHA KOB3aHHSA POTOPIB BUCOKOIO Ta HU3bKOMO TUCKY

AS=8-8¢,

Ha MOYaTKOBOMY eTani ekcnfyatauii MeTOAMKA AiarHOCTYBaHHS ABWUIYHA PEKOMEHAYETHCA
BUKOPUCTOBYBATU HACTYMHI rPaHUYHi 3HAYEHHA AiarHOCTUYHUX BiAXWMNEHb: AiarHOCTUYHE BiAXUNEHHS
3BeeHOT YacToTh 06epTaHHA poTopa HU3bKOTO TUCKY, %

AN 35=0,27;

[JiarHOCTUYHE BigXMNEHHs 3BEAEHOT YacToTn 0bepTaHHs poTopa BUCOKOTO TUCKY, Y%

An'P; 35.=0,45;

[JiarHOCTUYHe BigXUNEHHs 3BeAEeHOT NOBHOT TeMnepaTtypu 3a Typ6iHO0 BUCOKOTo TUCKy, K

AT 181 38.=10;

AiarHoCTUYHE BiOXWNEHHA 3BEAEHOT BUTPaTK Nanuea, Kr/roa.

AGRH™P 8.=5,5;

OiarHoOCTUYHE BiAXWNEHHA KOB3aHHSA POTOPIB BUCOKOIO Ta HU3bKOMO TUCKY

AS™ = 0,003,

SKi YTOYHIOIOTBCA Y NPOLECI BUKOPUCTAHHA METOAUKKN AiarHOCTYBaHHS.

Mpyn OTPUMMAaHHI [iarHOCTMYHOIO BIiAXMNEHHS 3a abCOMIOTHUM 3HAYEHHAM, SKE NEpPEBULLYE
rpaHuyHe, y BIAMOBIAHOCTI A0 IHCTPYKUiT 3 TEXHIYHOT ekcnnyaTauii ABUryHa, NPOBOAATL Taki poboTu
Ansa 3'acyBaHHA NPUYKUH 3MIHWU TEXHIYHOTO CTaHy:

- MNOBTOPHE BUMIPIOBAHHA AOiarHOCTUMHUX MapaMeTpiB 3a JO0MOMOroK  30BHILIHIX 3acobis
BUMIpPIOBaHHS;

- MEpPEeBIPKY i rpaayloBaHHA AaT4YMKiB Ta NpunagiB cMcTeMu peecTpadii napaMmeTpis poboyoro
npouecy;

- OrnsA4 NOBITPAHOTO IBUHTA;

- epeBipKa KOPeKTHOCTI po6oTu NnpunaaiB KOHTPOMIO MOMOXEHHSA NOBITPSAHOTO FBUHTA,

- OrnsA4 BHYTPILWWHBLOT NOBEPXHI Ta BXOAY KOMMPECOpa Ha HAsABHICTb 3a0pyaHeHb, KOpos3ii Ta
NOLUKOPKEHb CTOPOHHIMM NPEeaMeETamu;

- OrnsA4 BXiAHOrO HanNpaBnsAKYOro anapary KOMNpPecopa Ha HasBHICTb 3a0pyAHeHb, KOpo3ii Ta
NOLUKOKEHb CTOPOHHIMM NPEeaMETamu;

- BopockoniuHe 0BCTEXXEHHSA MepLloro cryneHsa Typ6iHM BMCOKOTO TUCKY; BidyanbHa aedekTauis
TYpOiHWM HU3BKOTO THUCKY;

- €HOOCKONiMHE 06CTEXXEHHA NabipUHTHUX YLUiNbHEHb TYPOIHM BUCOKOTO TUCKY 3 BUMIPIOBAHHAM
3a30piB MbK NaGipUHTHUM YLiNbHEHHAM Ta CTaTOPOM;

- BopockoniuHe 0OCTEXKEHHSI KAMEPU 3rOPSIHHA.

Y BuUNaaky, KONW TiflbKM JiarHOCTUYHE BIOXWNEHHA 3BEAEHOT BUTpaATU nanuBa nNepeBuULLye
rPaHU4YHe 3HaAYEHHS OAATKOBO NPOBOAATL Taki poboTu:

- NIpoMUBKa (POPCYHOK NEPLUOTO KOHTYPY;

- IpoMuUBKa (POPCYHOK APYroro KOHTYpY.

EtanoHHa mogenb OTpMMaHa BMHAXiAHMKAMKU 3a AaHUMK, Aki Gynu 3apeecTpoBaHi NpOTAroMm
2015-2016 pokiB npu BUKOHaHHI nonboTiB niTakieB ATR42-500. 3arancHuii obcar 06pobneHunx
nonboTiB 25. YMOBK peecTpauii - Kpencepcbkuin NONiT B AianasoHi Bucot 1834-7623 m. Peectpauis
BMKOMyBanaca WraTHUM obnagHaHHaM niTaka.

O6pobka BkIoYana 3BeAeHHA 3apeeCcTpoBaHMX y NONbOTI NapaMeTpiB ABUIyHa A0 CTaHAapPTHUX
aTMOCIEPHMX YMOB Ta anpokcumauilo OTPUMAaHUX JaHUX pPerpeciitHUMK  3aneKHoCTaMu 3
BUKOPUCTaAHHAM METOAY HaliMeHLUMX KBagpariB.

Mpu CTBOPEHHI MOAENi SIK BHYTPILLHIA pexxuMHMi napameTp 6yno BUOpaHo nokasaHHsa iHgmkaropa
KPYTHOIO MOMEHTY. BukopuctaHHs LbOro napameTpy 3abe3neuunno MiHimi3auito
cepeaHbOoKBaApPaTUYHOT NOXMBKKM anpokcumaLlii JaHux Ana BCiX nepernivyeHnx napameTpis.

[iarHocTyBaHHS [JBUIyHA BWKOHYKOTb 32 OOYMCNEHWMMW BIAXWMEHHSMW 3HAYEHb 3BEAEHUX
napamMmeTpiB ra3oTypGiHHOro ABUryHa Bif €TanoOHHUX 3HAYEHb.

SOPMYIA KOPUCHOI MOLENI

Cnoci6 aiarHocTyBaHHA aBiauinHOro TypOOrBMHTOBOrO ABWIYHA, LIO MNONSAra€e B MOPIBHSAHHI MOro
3apeecTpoBaHMX napameTpiB, AKi 3BOAATb A0 CTaHAAapPTHUMX aTtMOCEepHUX YMOB, 3 aHamnoriyHUMmu
napameTpamMu, WO OTPUMaHi 3a MareMaTU4yHOK MOZENM ETanoOHHOIO ABUIYHa, MpU YMOBI, WO
yactota obepTaHHA TypOiHM rBUHTA cknagae 82 %, npu UbOMY BXigHOK iHdopMaUielo Ans
JiarHOCTYBaHHA € napaMeTpu, Lo PEEeCTPyloTb B eKcnyaTauii LUTaTHOK CUCTEMOK KOHTPOIIO
MOBITPSAHOrO CyaHa B YMOBAX KPEWCEPCbKOro MonboTy: GapoMeTpuyHa BMCOTa NonboTy Hsi, dyTy;
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noBHa Temnepatypa Ha Bxodi Ao aBuryHa Ty, °C; iHAMKaTOpHa WBUAKICTb nonboTy Vi, kMm/roa.;
nokasaHHs iHgMKaTopa KPYTHOTO MOMEHTY Piw, KI/CM?; YyacToTa 00epTaHHA poTopa HU3bKOTO TUCKY N1,
%; 4JactoTa obepTaHHA poTOpa BUCOKOrO TUCKY N2, %; MOBHa TemnepaTypa Ha Buxodi 3 TypOiHu
BUCOKOTo TUCKY Trer, °C; BUuTpaTta nanusa Gn, Kr/roq., SKi 34iiCHIOIOTb LUMSIXOM PO3PaXyHKY 3HAY€Hb:
6apoMEeTPUYHOT BUCOTU MOMbOTY, M:

Hs=0,3048+Hs1;

reonoTeHuianbHOT BUCOTU NONbOTY, KM:

Hm=Hs/(1+Hs/6356766)/1000;

TUCKY MOBITPSA Ha BUCOTi Hr, Ma:

P.=101325 (1-0,022557 Hrn)>2%588 npn Hin<11 KM,

P.=22632¢0:157889(Hm-11) npy Hip>11 KM;

yucna Maxa nonboTy:

M=0,02+Vi*(Hs1/1000+1)/3,6/300;

NOBHOTO TUCKY Ha BXOAi 40 ABUryHa, lNa:

P1"=P./(1+0,2 M)=5,

3BEAEHHS PEXUMHOIO NapameTpy eTanoHHOT MaTeMaTU4YHOI MoAeni (NokasaHb iHAMKaTopa KPYTHOro
MOMEHTY) A0 CTaHAapPTHUX aTMOCHEpPHUX YMOB:

Pikw 3B=PiKM.101325/P1*,

3BE[EHHS JiarHOCTMYHMX MapaMeTpiB A0 CTaHOApPTHMX aTMOCHEPHUX YMOB: 4acToTu obepTaHHA
poTopa HU3LKOIrO TUCKY, %:

N1 3s.=N1*(288,15/(T"w+273,15))%5;

4yacToTu oBepTaHHA poTOpa BUCOKOTO TUCKY, %:

N23s.=N2*(288,15/(T"w+273,15))%5;

MOBHOT TEMNepaTypu 3a TypOiHOK BMCOKOTO TUCKY, K:

T BT 36=(T 1B8T+273,15)+(288,15/(T"41+273,15));

BUTpaTU Nanuea, Kr/rof.:

Gn3e.=Gn(101325/P1%)+(288,15/(T"4+273,15))%:%;

0oBYMCreHHa [OAAaTKOBOrO AiarHOCTMYHOIO NapamMeTpy - KOB3aHHA POTOPIB BMCOKOTO Ta HU3LKOTO
TUCKY:

S=n2/n1,

SKUA BIOPIBHAETBCA TUM, WO BUKOPUCTOBYIOTbCA OpPUTiHAMNbHI  3anNeXHOCTi Ans 004UCNEHHS
eTanoHHWX 3HaYeHb AiarHOCTUYHMX MapameTpiB, Takux SK: 3BeJeHa 4vactoTa obepraHHa poTtopa
HU3bKOro TUCKY, %:

N®135.=69,411321154+0,314681691+Pixm 15.+0,00056404 3P 5.,

3BeJeHa yactoTa 0bepTaHHa poTopa BUCOKOTO TUCKY, %:
Né23s.=74,0253996841454+0,5498879285069+Ptrq 35.-0,00573445496 1+ P?ixy 35 +0,000023706 5569+ PSiu
3B.,

3Be[ieHa NoBHa Temneparypa 3a TypbiHO BUCOKOTro TUCKY, K:

T*¢ 1872..=815,332872308-0,076876 705*Pixm 38.+0,015410691+P?ixu 35.;

3Be/leHa BuTpaTa nanuea, Kr/roj.:

G®n:..=192,984411725+1,1408056985+P2ix1 35.+0,0129083023P?iy 36.;

KOB3aHHS1 POTOPIB BUCOKOIO Ta HU3bKOTO TUCKY:

$°=1,20043271478-0,00327100696- P2 32 +0,00001318257 P2 ze.,

OBYNCNEHHST OiarHOCTUYHUX BiAXWNEHb 3BEAEHUX MNapaMeTpiB Bif €TanOHHUX 3HaYeHb, Takux siK
JiarHOCTUYHE BiAXUNEHHA 3BEAEHOT YacTOoTh 06epTaHHA poTopa HU3LKOTO THUCKY, %:

AN13g.=N138.-N®138.;

[JiarHOCTUYHE BigXWNEHHs 3BEAEHOT 4YacToTh 0BepTaHHA poTopa BUCOKOTO TUCKY, %:

AN23g.=N238.-N®238.;

[JiarHOCTUYHE BiAXUNEHHS 3BEAEHOT MOBHOT TEMMEpaTypu 3a TypBiHOO BUCOKOTO TUCKY, K:

AT 18738 =T BT 28.- T ®TBT 38.;

OiarHoCTUYHE BiOXWNEHHA 3BEAEHOT BUTPATK nanuea, Kr/roa.:

AG n2e.=Gnss-Gén 3B.,

OiarHoOCTUYHE BiAXWNEHHA KOB3aHHSA POTOPIB BUCOKOIO Ta HU3bKOMO TUCKY:

AS = S-8¢,

Ha noyaTKOBOMY eTani ekcnnyartauil MeTOAMKM [JiarHOCTYBaHHA [BUIYHa PEeKOMEHAYEThCA
BUKOPUCTOBYBATU HACTYMHI rPaHUYHi 3HAYEHHSA AiarHOCTUYHUX BiAXWMNEHb: AiarHOCTUYHE BigXUNEHHS
3BeEeHOT YacToTn 06epTaHHa poTopa HU3bKOTO TUCKY, %:

ANn™435.=0,27;

[JiarHOCTUYHE BigXUNEHHS 3BEAEHOT YacToTu 06epTaHHa poTopa BUCOKOTO TUCKY, %!

Anrp235.=0,45;
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[JiarHOCTUYHE BigXWNEHHs 3BeAEHOT NOBHOT TeMNepaTypu 3a TypBiHOIO BUCOKOTO TUCKY, K:
AT 187 35.=10;
OiarHoCTUYHE BiOXMNEHHA 3BEAEHOT BUTpaTK nanuea, Kr/roa.:

AGI’Irpas.=5,5;

OiarHOCTUYHE BiOXWNEHHA KOB3aHHSA POTOPIB BUCOKOIO Ta HU3bKOMO TUCKY:

AS™=0,003,

K  YTOYHIOIOTLCA Y MNPOUECi BUKOPUCTAHHA METOAMKW AiarHOCTYBAHHA, | MpUM  OTPUMAHHI

[iarHOCTUYHOTO BIiAXWNEHHSA 3a aOCOMIOTHUM 3HAYEHHAM, SKE MEPEBULLYE rPaHUYHE, Y BignoBigHOCTI
[0 IHCTpyKUii 3 TexHiYHOT ekcnnyaTtauil ABUryHa, NPOBOAATb Taki poboTu Ans 3'9CyBaHHA MNPUYKMH
3MiHA TEXHIYHOro CTaHy: MOBTOPHE BUMIPIOBAHHA JiarHOCTUYHUX nNapaMmeTpiB 3a AONOMOrolo
30BHIiLLHIX 3ac06iB BUMIPIOBAHHSI; NEPEBIPKY i rpaayloBaHHS AaTyYMKIB Ta Npunaais CUCTEMU peecTpauii
napameTpiB pobo4yoro npouecy; ornsia NOBITPAHOrO rBUHTA; NEPEBIPKA KOPEKTHOCTI poGoTu npunagis
KOHTPOSIO MONOXEHHSA MOBITPSAHOIO BMHTA; OMNSA BHYTPILUHLOT NOBEPXHi Ta BXOA4Y KOMMApPEcopa Ha
HasABHICTb 3abpyaHeHb, KOpPO3ii Ta MNOLIKOMKEHb CTOPOHHIMM MpeaMeTamu; Ornsag  BXiAHOro
HanpaemslYOro anapaty KOMMPEecopa Ha HasABHICTb 3abpyAHEHb, KOPOo3ii Ta MNOLIKOKEHHS
CTOPOHHIMKM NpegmeTamMu; BopockoniyHe OOCTEXEHHS MEPLUOro CTyneHs TypOiHM BUCOKOTO THUCKY;
BisyanbHa aedekrauis TypOiHM HU3BKOTO TUCKY; €HAOCKOMIYHE O0OCTEXEHHSA NaBipUHTHMX YLUiNIbHEHb
TypOiHM BUCOKOTrO TUCKY 3 BUMIPIOBAHHAM 3a30piB MK NabipMHTHUM YLIINbHEHHSM Ta CTaTtopoM;
BGopockoniyHe OOCTEXEHHS Kamepu 3ropsiHHA; i KONWU TiNbKU AiarHOCTUYHE BiAXWNEHHS 3BEAEHOT
BUTPATK NanueBa NEPEBULLYE NOTO rPaHUYHE 3HAYEHHA A4OAATKOBO NMPOBOASATL Taki poboTn: NpoMuMBKa
dOPCYHOK MEPLLIOTO KOHTYPY; NPOMUBKA DOPCYHOK APYIOro KOHTYPY.

Komm'loTepHa BepcTka A. Kpyneescbkumn

MiHicTepcTBO eKOHOMIMHOTO pO3BUTKY i TOpriBni Ykpainu, Byn. M. Ipywiescekoro, 12/2, m. Kuig, 01008, YkpaiHa

OI “YKpaiHCbKuii IHCTUTYT iHTenekTyanbHOT BnacHocTi”, Byn. MnasyHosa, 1, M. Kuis — 42, 01601
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