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TA3OT'IJIPATHUM JOTUCKYBAY MAJJUBHOI'O TA3Y JIJIS1 3ABE3IIEYEHHSA
MIYCKY I'A30TYPBIHHOI YCTAHOBKHA

Kmmenko B.B., mpog., Bocuit M.B., Buki., KipoBorpaacekuii HallioHaIbHUH TEXHIYHUI YHIBEPCHUTET, M.
Kiposorpan, klymvas@ukr.net; TTpuaunko C.O., ronosuuii cnerianict, CKB, ITAT «Cymcbke
MaIIMHOOYAiIBHE HAyKOBO-BUpOOHHYE 00’ enHanHs iM. M.B. ®pyHnze», M. Cymu

l"a3oTypOiHHI yCTaHOBKHM 3aCTOCOBYIOTH B PI3HUX cdepax MPOMHUCIOBOCTI Ta €HEPTeTUKH, 30KpeMa,
B Ha(TOBI Ta Ta30Biil ramy3sx B CKJIali Ta3olepeKkadyyBabHUX arperaTiB TPaHCIOPTYBaHHsS Tra3y, B
CHEPreTHIll — B CKJIaJli YCTAaHOBOK Mapora3oBHX i ra3oTypOiHHUX ellekTpocTaHiii [1]. B sxocti manuBa B
I'TY BUKOPUCTOBYIOTh IPUPOTHUIA UM CYyTHHI Ha(TOBHIA Ta3 Pi3HOTO CKIamy.

Texniuni xapakrepuctuku ['TY mependaudaroTe mojady B Kamepy 3TOpSHHS IMMaJUBHOTO
ra3y HNEBHOTO THUCKY, aje Ha MPaKTHUI[l YacTO ICHYIOTh YMOBH, KOJH THUCK HasiBHOTO MEPEKEBOT0
MIPUPOJTHOTO Ta3y, KU JTOCTYIMHUHN IJIT BUKOPUCTAHHS B SKOCTI MAJIMBHOTO Ta3y, HUXKYUHU I[LOTO
3HAYEHHS.

s 3abe3meueHHs] MaTMBHUM Ta30M Ta30TypOIHHOI YCTaHOBKM Ha TEPioj MyCKy MpH HOTO THCKY,
HWKYE TEXHOJIOTIYHO HeoOXimHoro mms poGotu ['TY, BimoMo 3acTOCyBaHHs JOTHUCKyBada y BHIJISIII
JIOTUCKHOTO Komrpecopa[l, 2]. Anie koMrpecopHe 00JIalHAHHS BUCOKOBApPTICHE, CKJIAJHE B 00CIIyrOByBaHHI
i BUMarae JI0JaTKOBHX BUTPAT Ha MiAroToBKY rasy [1, 2].

Pa3om 3 TUM BiZIOMO TakoX OE3KOMIIPECOPHE CTHCHEHHS ra3y IUISIXOM 3aCTOCYBaHHS ra30riqpaTHOl
TexHouoril [3, 4].

3rigHO i€l TEXHOJOTI CTHCHEHHS Ta3y 10 BUCOKOTO THCKY 3/IIHCHIOETHCS MUIIXOM TMEPEBOAY Ta3y
HU3BKOTO THUCKY B Ta30TigpaTH MPH KOHTAKTi 3 BOJOK ab0 BOAHMM PO3YMHOM B 3aMKHEHOMY 00’€Mi TpU
BIJIMOBITHINA TeMIepaTypi, MiAIrpiBaHHIM Ta TUIABJICHHSM YTBOPEHHX Tra3oTifpaTiB B IIbOMY X 00’€Mi mpH
OLTBII BUCOKIN TeMmeparypi 3 BUALJICHHSIM ra3y Ta BOJIH MPH BiJAIOBIAHO OLIBII BUCOKOMY THCKY.

Jlnst 3a0e3revyeHHs] MaTMBHUM Ta3oM Ta30TypOiHHOI YCTaHOBKM Ha TeEpioJ IyCKY
MIPOMOHYETHCS CTUCKYBaHHS MAIMBHOIO ra3y 0 TEXHOJOTTYHO HEOOX1HOTO 3/11iCHIOBATH IIISIXOM
HOT0 MmepeBoy B TiApaTH MPH KOHTAKTI 3 BOJOK0 200 BOJHUM PO3YHMHOM IIPH TEMIIEPATYpi, HE BUIIES
pPIBHOBa)XHOI TEMIIEpaTypu TiApaTOYTBOPEHHS MalWBHOTO Ta3y BIAMOBIIHOI HOro THCKY,
HaKOMMYEHHS Ta TUIABJICHHS TasriapaTiB 3 BUIUICHHSM Tra3y BHCOKOTO THCKY Ta BOJM TpH
TeMIIepaTypi TUIABJICHHS, BUIIE pPIBHOBWKHOI TeMIlepaTypH TiAPATOYTBOPEHHS TpPU THCKY
TEXHOJIOTIYHO HEOOX1MHOMY HJisi 3a0€3MedyeHHs] MaJuBHUM Ta30M Tra3oTypOIHHOI YCTAaHOBKHM Ha
nepios MycKy.

OcHOBHI TIPOLIECH Ta30TiaApaTHOTO croco0y 300paxkeHi B P-t giarpami Ha puc.l: T. 1 — cran
rasy mnepeji OXoJoJUKeHHAM; 1-2-3 — oxonokeHHs razy; T. 2 — ctad Tpudas3Hoi piBHOBaru; 3-4 —
OXOJIO/DKEHHS BoAM; 4-3 — Ipoliec HarpiBaHHs BOJHOTO po3uuHy; T. 4 — yTBOpEHHS ra3oriaparis;
4-5 — miABMILEHHS TUCKY Ta30TiApaTHOI cycreHsii; 5-6 — mijirpiBanHs cycnensii; T. 6 — miaBneHHs
ra3origpariB 3 BWIAJICHHAM Ta3y 1 BoaW, 6-3 — OXOJIOJDKEHHS BoaM; 3-5 — mimis TpudazHoi
piBHOBaru (ra3-BoJIHUIN PO3UNH-TA30TIPATH).
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Pucynox 1 — OcHOBHI ITpoIiecH Ta30TiApaTHOTO CIIOCO0Y 3a0e3MeueH s MyCKy ra30TypOiHHOT YCTaHOBKH IIPH
HEIOCTaTHHOMY THCKY HMAJUBHOTO Ta3y
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TexHoMOriYHA cXeMa 3[IHCHEHHS Ta30TIPaTHOTO CIIOCO0Y MPECTaBIeHa Ha puc. 2
[TanmBHUIT ra3 0XOJIOPKYIOTh i B KOHTAKTI 3 BOJHHM PO3YMHOM IPU TIOYaTKOBOMY THUCKY p =

. 0 . . .
0,6 MITa it =-10 "C yrBOpIOOTS ra3oriapary 3 BiABEACHHSM TEIUIOTH rifparoyrsopenns Q.
YTBOpeHi razorijpati HaKOMWYYHOTh, MIAIrpiBalOTh A0 t = 15°C Ta naBasTe HUISXOM

MiJIBOY TETUIOTH Qrm npu p = 2,6 MlIla B 3aMKHyTOMY 00’€Mi IOTUCKYBaua 3 BUAUICHHSM Ta3y Ta
BOJIH.

Boanauii po3duH Miciis TUTaBIIEHHS Ta30TiIpaTiB OXOJIOKYEThCs 10 t = 3-2 °C i HAJIXOIUTh
MMOBTOPHO JUIsl YTBOPEHHS Ta30TipaTiB, a OTPUMaHHMK ra3 3 TUCKoM p = 2,6 MIla 1t = 15 °c
MOJIAETHCS B KaMepy 3TOpaHHA JJisl 3a0e3MeUeHHS MTyCKY Ta30TypOiHHOI yCTaHOBKH.
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Pucynox 2 — TexHonoriuHa cxema ra3orijpaTHOTo croco0y

Mertoto € po3poOKa JOTHCKyBava JuIsl 3a0e3MeYeHHs MAIMBHAM ra30M ra3oTypOiHHOT YCTaHOBKHM Ha
nepiol MyCKy MpH HOro THCKY, HW)KUE TEXHOJIOTIYHO HeoOXimHoro s podotu ['TY, mo mnparroe i3
3aCTOCYBaHHIM T'a30TiIpaTHOT TEXHOJIOTI].

JInst BUpIMIEHHS TIOCTaBJICHOTO 3aBJIaHHS IIPONOHYEThCS JIOTUCKYBad MAJIWBHOTO Ta3zy IS
3a0e3MeUYeHHs MyCKy ra30TypOiHHOI YCTaHOBKHM, IO BKJIIOYA€E KPHUCTANi3aTOP-IUIABUTEIb ra30TifpaTiB Ta
TepMoTpanchopMarTop, KU CKIAAEThCs 3 JIBOX BUIAPHUKIB-KOHICHCATOPIB, PETYJIIOIOYOT0 BEHTWIIS Ta
KoMIIpecopa, 3’€HaHuX TpyoOomnpoBojamMu. OAWH 3 BHUIIAPHHKIB-KOHJEHCATOPIB TepMoTpaH(popmaropa
PO3MILIICHUH B KPUCTANi3aTOPi-IUIABUTENI, BXiJ SKOTO 3’€HAHMH 3 TpPyOONPOBOIOM MAJIMBHOIO Ta3y
HU3BKOTO THUCKY, & BHXiJl — 3 KaMmepol 3ropaHHs ra3oTypOiHHOi yCTAaHOBKH, NMPHUYOMY BXiJ Ta BHXij
BUINIAPHUKIB-KOHACHCATOPIB 4Yepe3 3alipHi BEHTWII 1 IpOCEIbHUH BEHTHIb 3’€HaHI TpyOompoBomamu i3
BCMOKTYBaJILHOIO Ta HarHiTaJIbHOIO CTOPOHAMH KOMIIpEcopa TepMOTpaHchopMaropa.

CxeMa ra3oriipaTHOro JOTHCKyBada IaJHBHOTO Ta3zy sl 3a0e3leUeHHs IyCKy ra3oTypOiHHOI
yCTaHOBKH 300pakeHa Ha puc. 3. 1 — koMmpecop; 2 — BUMIAPHUK-KOHIEHCATOP, 11O MPAIIIOE K KOHIEHCATOP
IpU YTBOPEHHI TiIpaTiB i sIK BUNAPHHUK MpPH X IUIaBICHHI; 3 — pecuBep; 4 — perynoudil BeHTUIb; 5 —
KpHUCTaNi3aTOP-IJIaBUTENb, 110 MPALIOE SIK KPUCTAII3aTOP B PEKUMi yTBOPEHHS ra3ripartiB i sK IUIaBUTENb
y peXuMi 1X TUTaBJIEHHS; 6 — BUMTAPHUK-KOHICHCATOP, IO MPAITIOE K BUIIAPHUK NIPU YTBOPEHHI TiJ[paTiB 1 SIK
KOHJIEHCATOp B PEKUMi X IUIaBJIE€HHS; 7 — TpyOONpoOBiJ MoJadi MAJIMBHOIO ra3dy HU3BKOTO THUCKY; 8 —
TpyOONpOBiZ MoAadi CTUCHYTOro najuBHOro rasy go I'TY; cTpinkamu Ha CyUiIbHIN JIiHIT KOMYHIiKaLii



MTO3HAYEHO HANpsSM PYyXy XOJOMWILHOTO areHTy B PEXHMI YTBOPEHHS 1 30epiraHHS Tra3orifpariB, a Ha
MYHKTUPHIHN JiHII — y peKUMi MIaBJICHHS ra3oriAparis.
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Pucynok 3 — Cxema ra3origpaTHOro TOTUCKyBadya MAIMBHOTO ra3y AJs 3a0e3nedeHHs MycKy Ta30TypOiHHOT
YCTaHOBKH

lazorimpartHnii MOTHCKyBad NAIMBHOTO Ta3y Ui 3a0€3MeYeHHs ITyCKy Ta30TypOiHHOI YCTaHOBKH,
HANpUKJIa] TPHUPOIHUl ra3 HactynHoro ckiary: CHy — 94,12 %; C,H, — 2,92 %; C3Hg — 0,92 %; C4Hyp —
0,42 %; C3Hyp — 0,11 %; CO, — 1,22 %; N, — 0,15 %; Ces — 0,14 %, 3 , nipu THCKY najmBHOro ra3zy p = 0,6
MITa i Temneparypi t = 25 °C nparoe nacTymaiM unrOM. IT0TiK rasy 7 Hpy TAKKX HapaMeTpax HaAXOTHTh 10
KpHUCTalli3aTopa Ta3orifpaTiB S5, A€ MpH KOHTaKTI 3 OXOJIO/PKEHHUM BOJHHM PO3YHHOM YTBOPIOIOTHCA
rasorigpati mpu THcKy p = 0,6 MIla i temmeparypi t = - 10 °C. Temmora rigparoyrBopeHHs Q.
CIPUIMAETHCS BUMAPHUKOM 6, pOSMIIICHIM B peaktopi 5. Ilapu XoNOAMIBHOTO areHTy BiJCMOKTYIOTBCS
KOMITPECOPOM 1, CTHCKAIOTHCS 1 HAIIPABIISIOTHCS. B KOHJCHCATOP 2, B IKOMY KOHJCHCYIOTBCS 3 BiJJBEICHHIM
TerioTH Q. 10 30BHINMTHBOTO cepenoBHINa. PiKkuii areHT yepe3 peryaiorounil BEHTHIb 4 3HOBY HAAXOIUTH Y
BUIAPHUK 6.

Orxe, mpu poOOTI JOTUCKYyBaua B PEXKHMMI YTBOPEHHS 1 HAKONWYEHHsI Ta30riJpariB
BUIAPHUK-KOHAEHCATOP 2 MpPAaLO€ IK KOHIAEHCATOpP, a BUTAPHUK-KOHJIEHCATOP 6 —SIK BUIIAPHUK.

Y pexuMi MIaBIeHHs TiApatiB 3 BHAUICHHAM ra3y IpH THCKY p = 2,6 MIla i Temmepatypi t = 10 °C
BiH IIOIA€THCS B KaMepy 3rOpaHHs ra30TypOiHHOI ycTaHOBKU. Teruora Q, MiABOAWTHCS Bij areHTa, napu

SIKOTO KOHJICHCYIOThCS B BUIIAPHHUKY-KOHAEHCATOpPI 6, mi0 Termep BHUKOHYE (YHKIIIO KOHJCHCATOPA.
CKOHICHCOBaHMI areHT uepe3 perysiolounii BEeHTWIb 4 3HOBY TOCTYIa€ B BUIIAPHUK-KOHAECHCATOD 2, 110
Ternep BUKOHYE (DYHKIIiIO BHUIIAPHUKA 1 BUMAPOBYETHCS BHACIIJIOK IiJIBEACHHS TEIJIOTH BiJi 30BHIIIHLOTO
cepenoBuma Qp, a yTBOpEHI MapH BiJICMOKTYIOTBCS KOMIPECOPOM |, CTHUCKYIOTHCS 1 HalpaBiSIOTHCS B
KOHJIeHcaTop 6.

TakuM YMHOM, 3alMpPONOHOBAaHHMW Tra3oriipaTHUN JOTHCKyBad 3abe3ledye IMycK Ta3oTypOiHHOT
YCTaHOBKH ITPH HASBHOCTI MAIKMBHOTO a3y, THCK SIKOTO HW)KYE TEXHOIOTIYHO JonycTuMoro. Kpim toro, mpu
peamizamii TPUCTPOrO BiAmamae morpedba B OULTBII CKIAJHOMY BHCOKOBAPTICHOMY KOMIIPECOPHOMY
00JaIHaHHi, IKE BUMArae J0J1aTKOBUX BUTPAT HA MiJATOTOBKY Tra3y.
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