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1. 3onmin 4. IligBuieHHs €(PEeKTUBHOCTI OXOJIOAKEHHS LIUKJIOBOTO MOBITPS ra30TyPOiHHMX YCTAHOBOK Y
CyOTPOIIYHUX YMOBAX LieHTpanbHOro Kurarw. — Pykonuc. Jluceprauis Ha 3M00yTTS HAyKOBOTO CTYIIEHS KaHAUAATa
TEXHIYHUX HayK 3a crenianpHicTio 05.05.03 - JIBUryHM Ta €HEepPreTU4Hi yCTaHOBKU. — HallioHanbHMII yHIBEPCUTET
KopabJsiebynyBaHHs iMeHi agmipana Makaposa, Mukouais, 2021. lucepTanist npucBsideHa MiBUILEHHIO
€(EeKTUBHOCTI Tra30TypOiHHUX YCTAaHOBOK B KJIIMAaTUYHMX YMOBaX LJEeHTpaabHOro Kurao misixom pauioHaabHO]
opraHisatii npoLecisB r1m60KOro 0X0JIO0AKEHHS MOBITPS HA BXO[i. BUsIBIEHO 0COGJIMBOCTI XapakTepy 3MiHU

TEIJIOBMX HaBaHTa)KeHb Y IPOLieCi 0X0JI0KeHHs MOBIiTps Ha Bxozi ['TY B ymoBax CyOTPOIIYHOrO KIiMaTy



LeHTPaJIbHOro Kurao 3a BogHOYaC BUCOKUX TEMIIEPATYP i BiZHOCHOI BOJIOTOCTI 30BHIIIHBLOTO ITOBITPS, BiAIIOBIAHO 1
XapakTepy HapoIllyBaHHS PiYHOI €KOHOMII IaNNBa, 1O [0JIAral0Th Y 30JIMKEHHI MAKCUMAJIbHOTO TEMITY
HapOIlyBaHHS piyHOI eKOHOMII NajsiMBa Ta MaKCUMaJIbHOI BEJIMYMHU PiuHOI eKoHOMII nanuBa. Po3pobiieHo niaxin go
BU3HA4YEHHS IPOEKTHOI XOJIOAUIbHOI IOTYKHOCTI TEMJIOBUKOPUCTOBYIOUMX YCTAHOBOK OXOJIOJKEHHSI [TOBITPsI Ha
Bxogi I'TY (TYOII) 3a MakCMMaZIbHUM TE€MIIOM HApOIyBaHHS PidHOI €KOHOMII anuBa, sIKuil 6a3yeTbCs Ha
BCTaHOBJIEHUX OCOOJIMBOCTSX i Bilpi3HSIETHCS Bif, O/IbII CKIALHOTO ii pO3paxyHKy 32 MaKCUMAaJIbHOIO PiYHOIO
€KOHOMi€l0 TaJINBa, 110 3aCTOCOBYETHCS M1J15 MOMIPHOTO KOHTMHEHTAJILHOTO KiliMaTy. BU3HaUY€eHHSI TPOEKTHOI
XOJIOAWIBHOI IIOTYKHOCTI (TEIJIOBOTO HABAaHTAKEHHSI) 32 MAKCMMAJIbHUM TEMIIOM HapOIYBAaHHS PiYHOI €KOHOMII
nanuBa 3abesnevyye 3MeHIeHHs ii BennunHu (notyxHocti TYOIT) Ha 15...20 % NOpiBHSHO 3 BEJIMYMHOIO,
PO3Pax0BaHOIO 32 MAKCUMAaJIbHUM TIOTOYHMM TETJIOBUM HaBAHTAKEHHSIM, K IPUIHATO Y IPAKTHULi IPOEKTYBaHHSI.
Po3po6sieHa BIOCKOHAZIeHa MaTeMaTUyHa MOJIeJIb IIPOLECiB OXOJIOIKEeHHS MOBITPs Ha BxoAi I'TY, 1o peanisye
3aMpoONOHOBaHUN MeTo,. Po3po6iieHo criocobu Ta BUSHAYEHO PallioHa/IbHi IapaMeTpH NPOLECiB 0XOJI0AKEHHS
noBiTps Ha Bxozi ['TY, 1m0 3a6e3neuyoTh CKOPOYEHHS MUTOMOI BUTpaTy nanusa Ha 6...10 r/(xBt-ron) (2...3 %),
3MEHIIeHHs BCTAaHOBJIEHOI XOJIOAWIbHOI NOTYKHOCTI MoHay, 10...15 % B KiliMaTUYHUX yMOBax IieHTpasbHOro Kuraio
MOPIBHSIHO 3 TPAIULINHOIO NIPAKTUKOIO TPOEKTYBaHHs. Po3pobieHa cucrema riambokoro (fo 10 °C i Hukue)
0X0JIOIKeHHs NOoBiTps Ha Bxoxi ['TY nocnigosHo B ABXM i EXM, mo 3a6e3nedye Ha 15...20 % 6inbiy piyHy
€KOHOMIIO I1aJINBa MOPIBHSIHO 3 OX0JIOIPKEHHIM NOBITps 110 15 °C B ABXM B yMoBax cyOTpOIIiYHOrO KilimMaTy
yeHTtpanpHoro Kurato. Kimouosi cyioBa: razosa Typ6iHa, IOBITPsI Ha BXO/i, TEIJIOBE HABAHTAKEHHSI, BUTpaTa NaJluBa,
CyOTPOIIYHUN KTiMaT

2. ABSTRACT Zongming Y. Increasing the efficiency of gas turbine unit cyclic air cooling in subtropical conditions
of the central China. - Manuscript. The dissertation for the scientific degree of the candidate of technical sciences
on speciality 05.05.03 - Engines and power plants.— Admiral Makarov National University of Shipbuilding,
Mikolayiv, 2021. The dissertation is devoted to increasing the efficiency of gas turbine units in subtropical climate
of central China through rational organization of intake air deep cooling processes. The peculiarities of the
character of heat load variation during gas turbine intake air cooling in the subtropical climate of central China at
both high temperatures and relative humidity of ambient air, and the character of annual fuel saving increment
respectively, that consist in closing in the maximum rate of annual fuel saving increment and the maximum value
of annual fuel saving, are reveiled. The approach to determine a design refrigeration capacity of waste heat
recovery turbine intake air cooling system (TIACS) according to the maximum rate of annual fuel saving increment
based on the peculiarities and differed from more complicated calculation, issued from the maximum annual fuel
saving used for a temperate continental climate, has been developed. The method to determine a design
refrigeration capacity (heat load) of TIACS at the maximum rate of annual fuel saving increment provides its value
(TIACS sizes) reduced by 15...20% compared to the value calculated according to the maximum current heat load,
as accepted in the design practice. An improved mathematical model of turbine intake air cooling (TIAC) processes
to conduct the proposed method is developed. The TIAC processes are developed and their rational parameters
are defined to provide a reduction in specific fuel consumption by 6...10 g/kWh (2...3%) and in installed
refrigeration capacity more than 10...15% compared with traditional design practice in the subtropical climatic
conditions of central China. The system of deep TIAC (down to 10 °C and below) in absorption lithium-bromide
chiller and refrigerant ejector chiller consecuently are developed that provides 15...20% additional annual fuel
saving compared with cooling air to 15 °C in absorption chiller in the subtropical climate of central China. Key
words: gas turbine, intake air, heat load, fuel consumption, subtropical climate.
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