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BIIJIMB JOMIIIOK HAHOYACTOK HA POBOTY MAJIOT O
XO0JIOANJIBHOI'O KOMITPECOPA

MinoBanos B.L., 1.1.H., npo¢., bamdamos 1.0., inx.
Onecbka HaLiOHAJIbHA aKa/ieMisi Xap4yOBHX TEXHOJIOTIil, M. Oxeca

TpanumiitHi po6oui Tija 1 TEMJIOHOCH MPAKTHYHO BHUYEPIIATU TEOPETUYHI MOKIUBOCTI
MOJAJIBIIOTO 3POCTaHHS TOKAa3HHUKIB €(PEKTHBHOCTI TEIIOCHEPreTHYHUX cucTeM. [lepcrekTuBHi
PIIICHHS, 0 PO3UIMPIOIOTh MEKI BUKOPUCTAHHS pOOOYHMX CEpelOBUI B CHCTEMax NEPEeTBOPEHHS
€Heprii, B OCTaHHI POKU OYJIM TOCATHYTI 32 PaXyHOK IOSBU HOBUX KJIACiB PEUOBHH — IOHHUX PIJIUH i
HaHoQur0iniB. B octanHi ABa AecsaTupiyus B HAYKOBY JIEKCHUKY LIBUIKO «yBIpPBaBCS» PSI HOBHX
CIIiB 3 MPe(IKCOM «HAHO»: HAHOCTPYKTYpa, HAHOTEXHOJIOTisl, HAHOMAaTepiai, HAHOKOJIOIH, TOIIO. €
00'eKTH, K1 IO CyTi HEe OyJu B apceHasi AocaigHuKiB me 20 pokiB ToMy 1 0e3 SKUX CbOTOJIHI BXKE
HEMOXIIMBO MPEJICTABUTH CYYaCHUI PO3BUTOK HAYKH — 1€ HAHOYACTKU Y BCbOMY iX PI3HOMAHITTI.

3MEHILEHHS! YaCTMHOK JI0 HAaHOMETPOBHUX PO3MIpPIB MPU3BOJIUTH JO MPOSIBY B HUX TaK
3BAaHMUX «KBAHTOBUX pO3MIpPHUX €(EeKTiB», KOIH PO3MIpH JOCIIIKYBaHUX OO'€KTIB MOKHA
MOPIBHATH 3 JIOBXKHHOIO J1€OpOIIEBCKOM XBWJII €NEKTPOHIB, (OHOHIB Ta EKCUTOHIB. Y
cepoinanbHUX HAHOYACTHIIAX MAa€ MiICIle TPUBUMIpHE KBAHTYBaHHS pIiBHIB, IO JI03BOJISIE
TOBOPHUTH, B 3aJEKHOCTI BiJf CKJaJy HAHOYACTHHOK, IPO YTBOPEHHS «KBAHTOBUX TOYOKY,
«KBAaHTOBHX KPUCTAJITIB» Ta IHIIMX 00'€KTIB 3 HYJIBOBOIO PO3MIPHICTIO.

Hanodmroimm — po3unHd HAHOYACTUHOK, PO3MIPH SIKMX 3HAXOAAThCS B Aiama3oHi Big 20 10
100 A, € 06'ekTaMy iHTEHCHBHMX HAyKOBMX JOCIiKEHb, 3aBAAKU paHillle HEBiIOMHM e(eKTiB i
aHOMaJIbHOMY 3pOCTaHHA KOe(]il[ieHTa TEeIMJIONpOBIAHOCTI. Benukuii iHTEpec 10 BUBYCHHS
MOBEIIHKM HAHO(MIIOIMIB TOSCHIOETHCS IIUPOKUM JIialla30HOM JOJATKiB: BiJl BUPOOHHIITBA 1
KOHBepCii eHeprii, TpaHcrmopTy HadTH, XOJOAWIBLHOT TEXHIKM 1 KOHIHUIIIOHYBaHHS MOBITPA 10
€JIEKTPOHIKM, TEKCTHIILHOI MPOMHUCIIOBOCTI Ta BUPOOHMIITBA IMamnepy. 3a OMiHKAMHU PEHTHHTOBOTO
arearctBa Thomson Reuters mocmiypkeHHs B 00JacTi HAHOPIIWH BiTHOCATHCSA JO «IEPEIHBOTO
Kpato gocmimkenb» ( «research fronts 2013»). Jlyxe Mama KUIbKICTh HAaHOYACTHHOK, IO
pPIBHOMIpDHO pO3MOAICHI B 0a30Biii piAMHI MOXe 3a0€3MEeYUTH BpaKalode IOJIIMIICHHS
TEPMOJUHAMIYHAX XapaKTePUCTHK 0a30BOi piguHU. BaIMBUM JOCATHCHHSM B JIOCIIKCHHI
TEIUIOHOCIIB € 3acTOCYBaHHS KOJOiHOi CyMIlli OCHOBHOI pIAMHH XOJOJOAreHty abo
KOMITPECOPHOTO MAacTHJIa 1 YaCTUHOK po3Mipom 1-100 manomertpiB [1]. Mana kinbkicTh (OIM3BKO
1%) MigHUX HAHOYACTHHOK B ETUJICHINIIKONI a00 MacTWIi MiJBHUILYIOTh TETUIONPOBITHICTh
pedoBunu Ha 40 % 1 150 % BinmoBigHO. 3BHUYAlHI CycrieH3il BHMararoTh KoHmeHTpamii 10 % i
Oumbire i Takux pesynbraTiB [2]. Hanoduroian € HOBMM KjacoM TEIUIOHOCIIB 1 MOKa3yIOTh
BUCOKHI MOTEHLIaN Y 3aCTOCYBaHHI B XOJOJWIBHIN MPOMHCIOBOCTI. BUKOpHUCTaHHS HaHOYACTOK,
PO3YMHEHUX B POOOYOMY TUT XOJIOJUIHHOI MAIIMHU € TIEPCIIEKTUBHUM 3aCO00M JIJIsI TT1/IBUILICHHS 11
e(eKTUBHOCTI Ta 3MEHIICHHS BXXUBAaHHS €JIEKTPOEHEPrii. 3 PO3IIIIHYTUX PE3YNbTaTiB SICHO BUIHO,
10 MA€THCSI BUCOKUM TTOTEHITIaM JIJIsl TTOJIIIIICHHS TeTIonepeiadi 1 MPaKTUYHOTO 3aCTOCYBaHHS.

[TpoBeneni B VYkpaiHi Ta 3a KOPAOHOM JIOCHIUKEHHS TEMIO(I3MUHUX BIAaCTUBOCTEH
KOJIOITHUX PpO3YMHIB HAHOYACTMHOK 3 MACTWJIAaMH 1 XOJIOJI0areHTaMu TIOKa3ylOTh BHUCOKY
NEePCHEKTUBHICTh BUKOPUCTAHHS MOAIOHOr0 KJlacy pe4OBUH B XOJOJMIBHIHM TexHill. Bukopucranus
HaHO(JIIO1/11B J103BOJISIE ICTOTHO MiJBUIIMTH TEIIOMAaCCOOOMEHHI XapaKTEPUCTHUKU XOJIOJ0areHTy,
3MEHIIUTH TeMIepaTypHi Nepenaad Ha TMOBEPXHSAX KOHJEHCATopa 1 BUIApHUKA 1 B pe3ynbTaTi
3HU3UTHU BITHOIIEHHS TUCKIB KHUITIHHS 1 KOHJEHCAIli, a OT)KE 1 CIIOKUBAHY XOJIOAMJIHFHOIO MAITMHOKO
eJIEKTPUYHY MOTYXHICTb. MeTo10 1aHo0i pOOOTH € AOCIIPKEHHS BIUTUBY JOMIIIOK HAHOYACTUHOK Ha
NPUKIAAI poOOTH KOMIIpecopa Mayioi XOJIOMWJIBHOI MalmiMHH. B pe3ynbTaTi JOCHiKEeHHS
IUTAHY€ETHCSI OTPUMATH 3HAYEHHS x0n010NPOJYKTUBHOCTI 1 MPOBECTH MOPIBHSIHHS BEITUYMHU IS
YHCTOTO XOJOJOAareHTy Ta XOJIOJ0AreHTy 3 JOAaBaHHSAM HaHoMarepiamiB. s mpoBeneHHs
TEOPETUYHOI'O PO3PaxXyHKy OyB B3stnii kommpeCOpP MaJjioi XOJOAMJIBHOI MAaIllMHH, MPaliorydoi Ha
1300yTaHl y CKJIaAl KaJOpUMETPUYHOro CTeHJa. Po3paxyHKHM NpOBOIMINCH NpPU peXHUMax 3
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temneparypamu kuninas —20,-10,-5, 0 °C i temneparyporo konaencartii 40°C. Sk qominiku Oymu
B35TI HAHOYACTKW OKCHJy TUTaHA Y MacoBii KoHIeHTparltii 2,54 %.

AHati3 eKCIepUMEHTAIBHUX JaHUX M0Ka3aB, 110 MPUCYTHICTh HAHOYACTOK Y poO0YOMY Tiii
MOXXE€ TIPH3BECTH JIO0 IIIJIBHIICHHS XOJOIONMPOAYKTUBHOCTI Ha 5-7 %, aine mer edekt
CIIOCTEpIraeThCsl JHINE Tpu Temreparypax kumiHHsa Hmwkde -—15..-20°C. Ilpu BHCOKHX
temneparypax kuminag (Bim 0°C 1 Bume) cmocrepiraetbcs 3BOPOTHHH e(EKT 3HUKEHHS
XOJOAONPOAYKTHBHOCTI. 3 LBOTO MOXHa 3pOOMTH BHCHOBOK, IO BUKOPUCTAHHS JOMIIIOK
HAHOYACTOK MOJKE Mi/IBUIINTH XapaKTEPHUCTUKH KOMIIPECOpa XOJIOMIBHOT MAllIMHU, IPH IbOMY HE
BUMAralo4i KOHCTPYKIIHHMX 3MiH. BUKOpHUCTaHHS HaHOJOMIIIOK TIEPCIEKTUBHO TaKOX Y
MOOYTOBUX XOJIOJWIBHUKAX, TOPTIBEIBbHOMY 1 TpoMucioBoMmy obnagHanHi. IlepcnekTuBu
3aCTOCYBaHHS HaHO(DIIOIAIB SK TOMILIOK Y poO0OY€e TIJIO Cy4aCHUX XOJOAMIBHUX MAIIMH OYEBHJIHI,
OHaK W TmpoOiieMa BUMarae TOAAIBLIIONO BHBYCHHS, aHANi3y, TEOPETHYHHX Ta
eKCIIEPUMEHTAIBHUX JTOCITIJKEeHb, 0COOIMBO B 00JIACTI BUCOKHX TEMIIEPATYP KUITIHHS.

€ BHCOKMI TOTEHIiaN Il HOJIMIIEHHs TeIulonepeaadi i mpakTHYHOro 3actocyBaHHs. Lle
7la€ MOJIMBICTH 1HXKEHEpPaM PO3POOUTH KOMIIAKTHUH 1 e(eKTHBHE XONOoAWJIbHE OoOnanHaHHS. Y
KUTBKOX ONMyOJIKOBAaHMX CTaTTAX TOKA3YEThCs, IO KoeillieHT Ttemonepenaydi HaHOQIIO1IB
Habararo BUIIE, HDK y 3BHYAMHMX DPIIMH 1 ICHYe JIMIIE HEBEIMKE MamiHHA THUCKY. Kpim Toro,
JOCTYMHI eKCHepUMEeHTanbHi JdaHi [3] oOMexeHi 1 HE MOXYThb TOYHO CIPOTHO3YBaTH 3MiHY
Teruonepenavi. binbm TOro, € Jumie KiibKa MOMPAaBOK JJIsl TOYHOTO HMPOTHO3Y MPOJYKTHBHOCTI.
O1xe, HeOOX1H1 OIAMBIII TOCIIIKEHHSI TI0 KOHBEKTHBHOMY TETJIOOOMIHY 1 OLIbIlIe TEOPETUUHUX
1 TpakTHYHUX POOIT AN SICHOTO PO3YMIHHS 1 MPOTHO3Y TiIAPOAMHAMIYHHX 1 TEPMIYHHX
XapaKTEPUCTHK.
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EKOJIOI'TYHI ITPOBJIEMU 3ACTOCYBAHHA I'A3OTYPBIHHOI'O
OBJIAJTHAHHS TA3BOTPAHCIIOPTHOI CUCTEMU YKPATHU

Minosanos B.I., n.1.H, npodgecop, Kiueoan .J1.
Opaecbka HalliOHAJIbHA aKA/IeMisi Xap40BUX TeXHOJIOTii

OcranHi jaHi ¢axiBiiB 3 KOMYHaJbHOI TIT€HW CBiI4aTh, 10 TOKCHYHA i XIMIYHHUX
PEYOBHH, IO BUAUIAIOTH Ta30lepeKadyBajibHI KOMIIPECOPHI CTaHIli, y MOEJHAHHI 3 IIYyMOM Ta
BiOpaili€ro 3poctae B 2,5-3 pa3u Ipu eKCIUIyaTallll 3acTapiiuxX Ta 3HOLIEHMX TypOoarperatis. B
pe3ynbTaTi XiMigyHOI B3a€MOJIii IBOX TOKCHYHUX PEUYOBHUH MOKYTh CHHTE3yBATHCS HOBI IIKIUIMBI
IHrpeaieHTy, Oulbln HeOe3meuHi ans aroauHu. [Ipu B3aemo[li KaHIEPOr€HHUX BYTJIEBOJHIB Ta
OKCHJIIB a30Ty CHHTE3YIOThCS CIIOJIYKH, IO Jif0Th Ha reHHUil ¢ounx moauau [1]. B tabmumi 1
MPUBEJICHUIN CKJIaJ] aTMOC(HEPHOTO MOBITPS IIAHETH 3eMJIsl.

Tabanns 1 — Ckaag nocTiiHNX KOMIIOHEHTIB CyX0ro NOBIiTPsl Ha PiBHI MOpsA

O06'eMHa KOHIIEHTpALIS . :
PeuoBnHa B YHCTOMY CyXOMY IOBITpi Ha PiBHI 3aranba KUILKICTh rasi B
o atmocdepi, 106 T
Mops, %
Azot N2 78,09 3900000
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